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The Role of Consumer Risk Perceptions and Attitudesin Cross Cultural Beef
Consumption Changes

Abstract

Beef food safety events have contributed to considerabrket volatility, produced
varied consumer reactions, created policy debatekespaeated trade disputes, and
generally contributed to beef industry frustrations. &atinderstanding of the forces
causing observed consumer reactions in light of beef $adety events is critical for
policy makers and industry participants. We examine whethesumers altered their
beef consumption behavior because of their risk avessidirisk perceptions stemming
from information about beef food safety in recentrgedlVe use data from a total of
4,000 consumers in the U.S., Canada, Mexico and Japatintatesa two-stage
Probit/double-bounded Tobit modeling framework. Results rdliead are stark
differences in risk perceptions and risk aversion reggrodef food safety across
consumers in the four countries and that these difteeare revealed through different
beef consumption behavior. An improved understanding of $afety perceptions and
attitudes will enable policy makers and agricultural industigebetter anticipate
consumers changing consumption behavior, if a foodysafetnt occurs. Consumers
from the four countries examined exhibited heterogeneoussfafetl perceptions and
attitudes. Results suggest that food safety managematastgies should vary across
countries because of identified differences in foddtgaisk attitudes and risk
perceptions.

Keywords: Cross-culture; risk attitude, risk perceptiongdfeafety, beef



The Role of Consumer Risk Perceptions and Attitudesin Cross Cultural Beef
Consumption Changes

Food safety concerns have had dramatic impacts on fodetsan general and
cattle and beef markets in particular in recent ydarents that have been perceived to
adversely affect food safety have resulted in compbstieof access to major markets for
North American beef. Discovery of cattle infected withvine spongiform
encephalopathy (BSE) in North America in 2003 resulteachmediate, long lasting, and
costly bans on animal and beef trade (Coffey et atec®a). In addition to BSE,
numerous other food safety concerns have been ofdsyabie importance to the beef
industry.

Periodic detection dE. coli O157:H7, Salmonella, Campylobacter, Listeaad
similar foodborne pathogens have been particularly notewbeef food safety
concerns. The US Centers for Disease Control estgribit approximately 4 million
foodborne bacterial illnesses occur annually in theridB 37% of those fronk. coli
0157:H7 Salmonella, Campylobacteor Listeria (Meade et al.). Annually, more than
1200 deaths are associated with foodborne outbreaks fes® thur bacteria in the US
(Meade et al.). Food safety events erode consumeidenice about beef food safety,
which reduces demand for beef and cattle and may causepdowoes (Marsh, Schroeder,
and Mintert). Furthermore, complete loss of markeessaenay occur when a food safety
event occurs such as loss of the Japanese export fmarkes. beef after the U.S. BSE
discovery. A better understanding of cross cultural feafdty risk perceptions, risk
attitudes, and associated consumption behavior is nesdedriets continue to globalize

and become increasingly trade dependent.



Some consumers understand food safety risk is inheratitfood products or
they simply are not very risk averse. Consumethigcategory accurately assess the
scientifically low level of risk present in food prods@nd are willing to consume the
product despite perceived low levels of risk. Evidence ofishiisat domestic beef
demand in both Canada and the U.S. increased in 2004 fodjaliscovery of BSE
infected cows in each of these countries (Agriculame Agri-Food Canada; Kansas
State University).

In contrast, some consumers react much differeatlyfood safety event and
actually quit consuming the product if an actual or percefwed safety breach occurs
(Pennings, Wansink, and Meulenberg). The dramatic beef demamntedéel took place
following the September 2001 discovery of a domestic dawyintected with BSE in
Japan is an example of this phenomenon. Followingige®very, per capita Japanese
beef consumption declined by more than 50% in just two Inscentd about 1 in 4
Japanese consumers indicated that they eliminatedrbeetheir diets (Peterson and
Chen). This ultimately led to Japan enacting mandat&fy gsting for all bovines
intended for human consumption. Although these examefesto consumers by
country of residence, reactions to food safety evemisa@oss consumers within a
country. Some consumers may stop eating beef in reactia BSE discovery, whereas,
other consumers’ demand for beef may not change dtratefore, developing an
effective food safety supply chain management stratedypablic policy requires
understanding consumer perceptions and attitudes aboubbeeddfety. Having a better
understanding of food safety perceptions and attitudes nigkessible to better

anticipate consumer behavior if a food safety eveotisc



The purpose of this study is to determine consumer attiankperceptions
about beef food safety in Canada, U.S., Japan, and Martt quantify how perceptions
and attitudes have affected beef consumption. Histbyitase countries were the four
largest markets for North American beef. Food sadesurances are costly endeavors
and food safety can never be guaranteed. However, ¢fiénbleistry can potentially
adopt a host of alternative production, processing, prddundtling and preparation, and
product testing and surveillance activities that influeo®l fproduct safety and/or
consumer perceptions about beef food safety. Furtremdustry can develop programs
to inform consumers about food safety and the consunmde'sir assuring beef products
are safe. Determining the industry strategy and publicypofstions for managing beef
food safety, especially during crises events such as @scov BSE in North American
cattle, requires in-depth knowledge about consumer p@osnd attitudes regarding

beef food safety.

Risk Attitude and Perception Framework

Building upon the work of Pennings, Wansink, and Meulenberg and lnask a
Coble we investigate how consumers vary in their att#ad®ut beef food safety risk,
how they perceive beef food safety risk, and how attitadesperceptions influence
consumer reactions to food safety events. Assumedaridual’'s von Neumann-
Morgenstern utility depends upon wealllfW) . Individuals determine whether to
purchase and consume a food product based up@aithén utility anticipated from
consuming the product. Utility associated with aonsg a food product is uncertain

because safety of food is not known with certaiifityus, the consumer considers



consuming the food product to entail some small, but wmcetevel of food safety risk.
Consider the outcome from purchasing and consuming a foodgiras a random
variable x with variances?. Pratt’s risk premium ) that would leave a consumer
indifferent between consuming and not consuming the feid product can be derived

from:

E[UW +x)] =U(W + E[X] - n) (1)
The risk premium can be solved for by using Tagkenies expansion arouldto derive

Pratt’s approximation
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is the Pratt-Arrow measure of absolute risk aeersivhich increases

with increasing risk aversion. Equation (2) illadas that the risk premium associated

with consuming a food product with uncertain foadesy risk is an increasing function

of both risk aversion{_i{i(v\(\//;/), i.e., attitude) as well as the level of food tafesk

present (i.e., risk perceptiam?).

The entire behavioral outcome space, which contdinsossible behaviors of
consumers, is driven by consumer risk attitudesrahdperceptions. This
conceptualization has often been used to descnitbexplain behavior (Pennings and
Van Ittersum). The risk content is often well ursteod (e.g., price fluctuations) and the
likelihood of exposure to that risk content carfd@nulated as concrete probabilities.

Commodity prices for example follow a random walk,prices can go up or down with



equal probability (Cargill and Rausser). However, inddiee of food safety, the risk is
not known with certainty nor is it easily estimab$pecially for food safety crises.
Consumers, in other words, are unable to form a riskidétitsince they do not know the
exact content of the risk, and they cannot form apekeption either, as they are
incapable of judging the likelihood (i.e., probability) of egpee to the risk content.

Since risk attitudes and risk perceptions span the entigvlogal outcome space,
this space will increase in the case of a food sdegsich. This increases the chances of
what might be considered extreme, unpredictable, and uablesbehavior. Extreme,
unpredictable, and undesirable behavior may become maasfasdividual behavior,
such as unwillingness to buy the product, or as colleb@®vior, such as banning sales
of the product all together.

Equation (2) provides testable hypotheses regarding risky fomdes: 1) more
risk-averse individuals will be less likely to consume@d product perceived as risky,
and 2) individuals that perceive a product as having mdeewil be less likely to
consume the product. We use this framework to assessstoaversion and risk
perception affect how consumers react to informatidated to beef food safety. In
particular, we test whether consumers from four dffiéicountries have altered their
beef consumption habits because of risk aversion ahgeiseption stemming from
information gathered regarding beef food safety in regears. Beef food safety
concerns have been met with widely divergent behavior bygwuers in different
countries making this evaluation across countries ingrgigamportant. An empirical
challenge may arise when testing the hypotheses sghkcattitudes and risk perceptions

are latent (unobservable) variables. Here, we tesetiability and validity of the risk



attitude and risk perception measures following the procediliaex in Pennings and
Garcia’ Risk attitude and risk perception are measured by a sésef@ble indicators
that are subjected to confirmatory factor analysissess their psychometric properties.
This procedure helps ensure that the empirical res@tsardriven by measurement
error. Important public policy and beef supply chain managésteategies can be
gleaned from the effect risk aversion and risk percepti@ve on beef consumption
behavior. Furthermore, improved knowledge of how beef &adelty risk aversion and
perceptions differ across countries, and across comsumit@in a country can help
formulate appropriate food safety policies and suppiirchhnanagement strategies.

To further illustrate this point consider a situatiorevehconsumers are very risk
averse regarding food safety and they perceive risbmmguming beef to be relatively
high. In this situation consumers will take significantcautions before consuming a
beef product and a food safety breach is likely to ma&mtquit consuming the product
all together. If a food safety crisis occurs (such ease of BSE) regaining market access
will require an aggressive approach to assure consunarthérisk has been eliminated.
This will require a concerted effort on the part of latpurs and industry participants to
demonstrate an effective substantial change in procedueshdmce food safety, relative
to consumers’ perception of safety level prior to thedfsafety event (i.e., reassurance is
not enough, a substantial change in process is likelyreghto restore consumer
confidence). This type of consumer behavior led to mandastidg of all slaughter
cattle for BSE following discovery of BSE in Japan’stieaherd.

Alternatively, consider the case where consumerslmedgss risk averse and

perceive food safety risk of consuming beef to be vesy lba food safety event occurs,



such consumers will require reassurance in order totamaidemand, but if the event has
a very low probability of being a significant and wide-sgréealth risk, consumers will
not stop eating the product, unless the health risk tbfetnsuming the product
substantially increases their risk perception. In sucmsea,che most effective policy is to
demonstrate and inform consumers about the low levadlopresent. This is the
approach taken by the U.S. and Canada following disc@feB$%E in each countries
cattle herd. A testing procedure that demonstrates wWweleel of presence of a potential
food safety threat together with removing certain riskemals during beef processing

has been sufficient to maintain consumer demand imtaiket environment.

Research M ethod
Data Collection Procedure

To collect information about consumer perceptions aitti@dts regarding beef
food safety, we conducted an on-line computer survey afuroers from households
located in Canada, U.S., and Japan. The same surveymndscted via in-person
interviews in Mexico. Mexican surveys were completed irse because of limited
computer access and/or use among the general populahtexico. The survey
instrument was designed to gain an understanding of conqareeptions and attitudes
about beef food safety. In addition, socio-demographarmétion about each
respondent and how beef consumption habits have changaszkint years in response to
food safety concerns were also collected.

The surveys were conducted through a subcontract with TRG3 B global

market research company. TNS NFO has a vast consumervparldwide with more



than five million individuals in their data bank. For aurrveys, TNS NFO targeted one
adult per household who was familiar with the househaldtspping habits. Target
respondents were older than 18 years of age and overadlftam a representative
distribution of household income levels. The survey gseavas approved by the
Institutional Review Board and participants were inforred their participation was
voluntary and their responses anonymous.

A total of 4,005 respondents completed the survey acrofssiatountries
(Canada 1,002; U.S. 1,009; Japan 1,001; and Mexico 993). Summaof sekected
demographic attributes of survey respondents are providebléenitain Canada and
Japan, male and female respondents are about equalasherthe U.S. and Mexico
females represent about 80% of respondents. Most respsiauier85 to 64 years of age
in Canada, the U.S., and Japan, with an average agegdrayin 42 to 49 years old. The
Mexican survey responses are more heavily skewed towamghgegopopulation, with
67% of respondents being less than 35 years old and an avgeagie3d. Though
respondents in Mexico are younger than those fromttier gountries, this is consistent
with Census data on age distributions across thesedountries. Roughly one-quarter of
the adult population over 18 years of age is less thae&% wld in Canada, the US, and
Japan. In contrast, 43% of the adult population in Mexadess than 35 years of age (US
Census Bureau 2006).

Respondent education levels (table 1) vary from lesshiggmschool to post-
bachelor’s graduate level. The majority of respondengaai country have at least some
college education. Mexican respondents tend to have ledveration levels than

respondents from the other three countries, consistidmtheir younger age distribution.



Income levels of respondents are also variable rangomg liower income levels

($22,500 or less) to upper income levels (more than $90,000).

Measuring Risk Attitudes & Risk Perceptions: A ConfionaEactor Analytical Model

The two key variables in the conceptual model, risk attiankrisk perception, are
unobservable, latent variables. To measure them ilehleesand valid manner we
adhered to the iterative procedure recommended by ChurathiP@mnings and Smidts.
First, a pool of questions (i.e., indicators) was gdeeral he indicators were based on
the literature. Care was taken to tap the domain ahtheators (i.e. risk in beef
consumption) as closely as possible. Next, the indisatere tested for clarity and
appropriateness in personally administered pre-tesesrédulting set of indicators was
administered to consumers in the large-scale interv@mfirmatory factor analysis was
used to assess the (psychometric) measurement quadity cbnstructs (Hair et al.,
Pennings and Garcia). The factor analytical model asstiraethe observed variables
are generated by a smaller number of latent variabddleddactors). The relationship
between the indicators and the latent variables (ttgkide and risk perception) can be

represented by the following matrix equation:

3) X=ANK+0

wherex is thegx1 vector of then sets of observed variables (i.e., indicators)js the

nx1 vector of underlying factors (e.g., risk attitude and rislcgqion), /s the gxn

matrix of regression coefficients relating the indicatto the underlying factors, anil



is the gx1 vector of error terms of the indicators. Because wehwo develop
unidimensional risk attitude and risk perceptions constrécts, (scales), a construct is
hypothesized to consist of a single factor. The ovditalbf the model provides the
necessary and sufficient information to determine tdret set of indicators describes
risk attitude and risk perception.

All factor loadings (i.e., the regression coefficenb/in Equation (3)) were
significant (minimumt-value was 4.60p < 0.001) and greater than 0.4 for all risk
attitude and risk perceptions factor models for all foumtoes. These findings support
the convergent validity of the indicators (Andersord aBerbing). The composite
reliabilities for the constructs ranged from 0.56 to OiB@icating good reliabilities for
the construct measurements (see Table 5). The averagscsue of the indicators are

used in subsequent analyses to measure risk attitude apengsiption.

Consumer Food Safety K nowledge and I nformation Sources

Developing effective supply chain management strategi¢siéahwith food
safety requires understanding what consumers know oriypeatsout beef food safety.
Therefore, we asked a set of questions to inquire abeugvk! of understanding of
presence and probable impacts of potential beef food safaterns. Table 2
summarizes responses to questions ascertaining thefeisd consumers perceive is
associated with various food safety concethscpli O157:H7 BSE,Salmonella,
Listeria, Campylobactérassociated with beef products. Canadian and American
respondents generally believe beef products are safe, thwaeygherceivéde. coli

0O157:H7as the highest risk with about 50% of respondents indggatoderate rislor
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greater. About 60% of respondents in Canada and US rated$&kor very low risk
Japanese respondents also generally perceived low rid¢&, lexeept for BSE which

more than 50% of respondents rabegh or very high risk Overall, Mexican respondents
have considerably more concerns about beef food gaftyconsumers in the other
three countries. The high risk perceptions of Mexicapaedents for food safety risks
that have very low incidence rates (some infinitesirsagjgests Mexican consumers
have a markedly higher concern about food safetyd¢basumers in the three other
countries. Exactly why Mexican consumers revealed greatf food safety concerns is
unclear, but perhaps they experience more food-saflatgdellinesses than consumers in
the other countries.

Not unexpectedly, there exists a noticeable lack of knowladgmg consumers
about some beef food safety concerns. In particulambst common response in
Canada, US, and Japan was consumend knowthe risk levels associated with
Listeria, Campylobacter, and Staphylococcus aur&ss could be because the
incidence level of these foodborne pathogens is low andrdteive little media
attention so consumers are simply unfamiliar wignsthpathogens.

In addition to levels of concern about beef food salet inquired about the
perceived probable health impact if a particular foodtgagsue occurred. Table 3
summarizes respondent expectations about the probablet iofigafood safety
occurrence for selected problems. Most respondents, g% or more in each
country, feltE. coli O157:H7and BSE would causeajor or serious illnessvhereas a
somewhat smaller, but still large, group (50% or more}tie same way about

Salmonella Consistent with perceptions about risk levels of¢heod safety issues,

11



respondents in Canada, US and Japan generally did nottkadikely impact of illness
associated withisteria, Campylobacterr Staphylococcus aureuklexican consumers
revealed that they have a higher level of concermtalood safety issues in general,
indicating they believe the likelihood of serious illeesquiring hospital care for all of
the specified food safety issues is substantially higtaar did consumers in the other

three countries.

Beef Food Safety Concerns and Reactions

Given concerns raised by at least some respondentsladsfifbod safety and
recent global beef food safety issues such as heavilicpagol BSE events, we wanted
to determine to what extent consumption habits might bhsaged because of food
safety concerns. Table 4 summarizes respondent changesfioconsumption in
response to changing food safety concerns. In Canadaahtl$. about 20% of
consumers indicated that they have reduced beef consungicause of food safety
concerns in the past four years. This is in sharp contrdstpan and Mexico where 55%
and 31% of respondents, respectively, indicated theyrealeed beef consumption
because of food safety concerns. Among consumersetthaced their beef consumption,
the typical reduction was substantial, ranging from 20@0&%. Roughly one-quarter of
Canadian, U.S., and Japanese respondents reducing conswmpally eliminated
beef from their diet (80% or more reduction). This demaissrthat the beef industry
has lost an important segment of its customer bassube of food safety concerns. This
is additional evidence that addressing food safety coaaeithin a supply chain

management system are crucial to maintaining and expabeé@fgnarket share.
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Given fundamental differences in risk perceptions ahdatistudes, and how this
corresponds to effective food supply chain management; ughsto ascertain risk
perceptions and attitudes of consumers in Canada, theJdgan, and Mexico. This was
accomplished by asking consumers a series of questionddalagt of risk attitude and
risk perception scales (e.g. average sum score of indigatsing the confirmatory factor
model outlined in Equation (3). Summary responses to indivigluedtions used to
construct a risk attitude scale are reported in table 5.

Canadian and U.S. consumers indicate, on averagehéyateel eating beef is
worth the food safety risk (only about 25-30% indicated tinay disagreed that eating
beef was worth the risk). In contrast, a larger pasggnof Japanese consumers have
stronger held risk attitudes that eating beef is not wbshrisk (e.g., 63% disagreed that
eating beef was worth the risk). Mexican respondentayerage, held risk attitudes
about beef food safety that tended to be similar to &h8 Canadian consumers.

Summary statistics of the individual questions askedd¢eréain risk perceptions
are also provided in table 5. At least some consumeaah of the four countries
surveyed perceive eating beef to be risky and at least smms&imers in each country
consider eating beef to not be risky at all. Howevardlare stark differences in beef
food safety risk perceptions by country. For example, scaée of 1 (strongly disagree)
to 10 (strongly agree) that eating beef is risky, 75% ol@@mn consumers responded
with a score of 4 or lower indicating they disagreersity that eating beef is risky (and
they had an average score of less than 4 for eatie dfitee questions). In contrast, only
42% of Japanese and 27% of Mexican respondents provided a rahHKing lower for

this question (and they had an average score of 5 or gf@afee out of the six risk
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perception questions by these two countries). Consum@anada and U.S. tend to have
much stronger positive perceptions about beef food stfatyJapanese and Mexican
consumers.

The set of risk perception and attitude questions wereaarhged to form a
scale for risk perception and a separate scale forttiskde. Table 6 presents summary
distributions of corresponding risk attitude and risk pefcapcales calculated as
averages of responses to the sets of questions (e.galidheted indicators in the
confirmatory factor models). Figures 1 and 2 present theitadive distributions of risk
attitude and perception scales by respondent country. Lagkettitude/risk perception
scale values reflect higher levels of overall beefifsafety risk aversion/perception.
Japanese consumers have notably stronger risk avetsiodes towards beef food
safety than Canadian, American, or Mexican consundapanese consumers have an
average risk aversion score on a 1 to 10 scale of 6.6 cethfza#.8 to 5.0 for Canadian,
U.S., and Mexican respondents. Food safety risk percspisa differ across countries.
Japanese and Mexican consumers perceive beef to have foigtiasiafety risk (average
Risk Perception scale of 5.2 and 5.6, respectively) thaadian and American

consumers (average Risk Perception scale of 3.3 and Spécteely).

Impacts of Risk Attitudes and Perceptions on Consumption Behavior

To determine whether differences in risk attitudes and pgoces are related to
stated changes in beef consumption by consumerslinoéélee four countries in recent
years we estimated a two-stage model. In the first stegaodel determinants of

whether consumers lowered their consumption of beexf the last four years (table 4) as
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the dependent variable. The second stage of the modeaesstideterminants of the
percentage reduction in beef consumption for those suegppndents that indicated
they had reduced consumption in the first stage.

The independent variables used as explanatory factors inddundegraphic
variables of gender, age, income, and education level @ab@f central interest are risk
attitude and risk perception scales included as explanataaples (table 6). The first

stage is given by:

Di = Xi‘ﬁ+ ‘gi (4)1
whereD,; is a binary discrete variabl®( = ifonsumer reduced beef consumption
over the last four years, =0 otherwisg),is a vector of explanatory variablgsis a

coefficient vector to be estimated, ani$ a random erra@~ N (0,02 )

In the second stage we model the percentage reductie@eficdinsumption for

each consumer indicating a reduction in consumption as:

Q =Z6+y, (5),
whereQ' is a latent, unobserved variable representing optinefldmsumption
reductionZ, is a vector of explanatory variable®is a coefficient vector to be estimated,
andv is a random error term ~ N (0, 05) . We actually observ®, as

Q=0 iff Q <0 (6),
Q=Q iff Q>0 (7).

FurthermoreQ is censored between 0 and 100.
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Given that each of the two equations in the model havmally distributed
errors, when jointly estimated the model has a bivanatenal error covariance
withCOV/(&,v) = p. The model is estimated using maximum likelihoathwa Probit
model in the first stage and double-bounded Tobti@hin the second stage.

Marginal effects of each independent variable aeduated at sample means

(denoted bﬁ & Z). For binary variables, in the first stage Prohiidel, the marginal
effects are differences in predicted probabiliigsociated with changing the independent
variable of interest set from 1 to 0. For examgie, marginal effect of binary varialjle

is:

MEJ.D =ProfD =1| X, j =1] - ProfD =1| X, j =0] @),

=F(X,j=Lp)-F(X,]=0,p)
whereF ()is the cumulative normal distribution (Greene, §8)6 For continuous
variables (e.gAge Education Income Risk AversionandRisk Perceptio)t, marginal

effects are calculated at the sample means usengtémdard formula:

OE[D|X] _
- - = x 9 )

oX, AXB) By 9)
whereg ()is the standard normal density (Greene, p. 668).

For the second stage Tobit model, marginal efffectbinary variables are calculated by
taking the difference in the predicted values wli binary variable equal to 0 and 1 (see

Greene, p. 764-766):

FQ 12]=FED) @6+ a) (10),

! We included the interaction between Risk Attitude and Risiception following Pennings and Wansink,
and Lusk and Coble in the initial models estimated. Howelre Canadian model did not converge and in
the U.S., Japan, and Mexico models, the interactionsterere not jointly statistically significant sceth
interaction terms were not retained in the final medel

16



Z.6 N . : .
where A, =g¢(——)/ F(——) . Further, marginal effects for continuous variables are
o o

identified as:

OE[Q |Z] _
0Z,

6. * F(ie) (112).

o

Results of the maximum likelihood estimation of thvetequation model are
presented in table 7. Significance of the correlatiorffictent in each model suggests
employing a univariate framework would be insufficient. Nopsaamgly, this indicates
that unobserved factors increasing the probability awwnaesreduced beef consumption
during the past four years are highly correlated with tagmtude of reduction. Results
for the first stage have strong similarities acragstries in statistical significance of the
explanatory variables, but noticeably different magnituwdesipact. For consumers in
all four countries, the statistically significant(p05 level) factors related to whether the
person reduced beef consumptionAge Risk Attitude andRisk Perceptiorfand
Femalein the Canadian model only). Older consumers in@lhtries indicated that they
were more likely to have reduced beef consumption itetdtefour years because of food
safety concerns than younger respondents. Each adtitbyaars of age increased the
probability the consumer has reduced beef consumptia@ubeof food safety concerns
by 3% (U.S.) to 7% (Canada). Each unit increase in sheattitude scale increased the
likelihood the consumer has reduced beef consumption bechtifw®al safety concerns
by 2% in Canada, 4% in the U.S., 5% in Japan, and 8% in Blexiothermore, each
unit increase in the risk perception scale was assdamth an 8% to 9% increase in

probability that Canadian, American, and Mexican conssimave reduced beef
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consumption in the last four years because of foodysef@cerns. In contrast, a unit
increase in risk perception was associated with a 13%aserin the probability Japanese
consumers reduced beef consumption.

Our findings that risk attitude and risk perception signifilyaatfect consumption
decisions are consistent with Pennings, Wansink, and Mearigials well as Lusk and
Coble. Consistent with Lusk and Coble’s conclusionswieaie based on a sample of
U.S. students, we found marginal impacts of improving riskgpi@ns to dominate
similar changes in risk attitudes (referred to as riskepeaces by Lusk and Coble)
among a broad sample of U.S., Canadian, and Japanesenars. Furthermore, our
analysis using a new set of nationalities provides sufgolneterogeneous impacts
across country-of-residence groups consistent with thk efddofstede (1980; 1983),
Weber and Hsee, and Pennings, Wansink, and Meulenberg.

Results from estimating the percentage reduction indmefumption due to
concerns about food safety reveal additional insightse(fAblAmong consumers that
have reduced beef consumption, older consumers reducecbipseimption more in each
country in recent years because of food safety caac&ach additional 10 years of age
resulted in about a 2% to 5% reduction in beef consumpiothdése that reduced
consumption. Risk attitude is an important determinatth@feduction in beef
consumption with each unit increase in risk attitude haredgced beef consumption by
approximately 2% to 3% in Canada, the U.S., and Japan &b lny Mexico. Risk
perception is generally even more strongly associatéttie percentage of beef
consumption reduction with each unit increase in beefeskeption scale being

associated with a roughly 5% (Mexico) to about 8% (Japh)ation in beef
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consumption. For each country, except Mexico, the matgiffect of risk perception on
beef consumption decline is about two to three timesidgeof the risk attitude impact.
Thus, beef food safety risk perceptions are larger drivEbeef consumption declines in
recent years than are risk attitudes. Prior researchdtaevaluated the impacts of risk
perceptions and attitudes on decisions regarding the quahbgef consumed. Lobb,
Mazzocchi, and Traill investigated how risk attitudes andeggions affect European
(UK, Italy, Germany, Netherlands, and France) consymsrhases of poultry. Risk
attitudes had a greater impact on purchase decisions skaverceptions. However, the

importance of risk perceptions increased substantiatlyarevent of a salmonella scare.

Conclusionsand Implications

Food safety concerns have created havoc in globalnbaddets in recent years.
Most noteworthy in North America was loss of majop@st markets following discovery
of cattle in U.S. and Canada infected with BSE in 2003.\V\Bf&E was discovered in
cattle in Japan in 2001, the resulting domestic beef dedealthe was devastating to the
industry and resulted in compulsory BSE testing of bovingrasfor human
consumption. In contrast, the 2003 and subsequent BSE eligenin North America
caused export market closures, but domestic beef demamotdidecline and actually
appeared to increase following these events. Casual obeasvaf consumer reactions
to such food safety events indicate markedly differisktbehavior to similar events.
Results from this study reveal consumer reactions tbfbed safety events are heavily

influenced by consumer food safety risk attitudes and ristepéons.
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Relative to consumers in U.S., Canada, and Mexico, omgrsuin Japan are more
risk averse with respect to beef food safety. Japamaseimers indicate less willingness
to consume beef and disagree more that eating beeftk the risk relative to
consumers in North America. Furthermore, relativestasamers in the U.S. and Canada,
Japanese and Mexican consumers perceive beef to befeeasda&onsider eating beef to
involve greater food safety risk.

Twenty percent of U.S. and Canadian consumers itedibay reduced beef
consumption in response to food safety concerns overastefour years. This compares
to 55% of Japanese, and 31% of Mexican, consumers reportihgoosemption
reductions traceable to food safety concerns. The diféas in prevalence of beef
consumption declines across country are directly rdkatelivergence of beef food safety
attitudes and perceptions. Likewise, the typical magnitidedine in beef consumption
is also directly associated with beef food safety aisikudes and perceptions.

Different consumer attitudes and perceptions across resistiggest different
public policy options in dealing with food safety eventd maried industry supply chain
management strategies to capture and maintain maiket ahd even market access. In
the U.S. and Canada demonstrating the low level of inceland low probability of a
food safety issue being present is a sufficient conditianaintain consumer demand.
So, in the case of BSE in the U.S., testing for pened levels in the beef herd and
removing risk materials from meat processing were safftcndustry and policy maker
responses to the event. Removal of risk materials breah food products,and very low
incidence levels of BSE, were sufficient to maintaiodal confidence in beef products

among North American consumers.
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In contrast, simply demonstrating low levels of BS&dence in the cattle herd
was not sufficient to regain Japanese consumers’ caicigddapanese consumers are
more risk averse regarding beef food safety and thelydtodnger adverse perceptions
about food safety levels than U.S. or Canadian consurAaroncerted industry effort to
ensure beef is free of any food safety concern is gakgieef is to regain market share
since Japanese consumers have a very low toleraneeen a very small probability that
beef contributes to food safety problems.

Our findings have multiple implications for policy makarsl industry decision
makers. In particular, consumer risk attitudes and peoreptegarding food safety
dominate demographic factors in influencing beef consumptibavii@r. Further, risk
perceptions dominate risk attitudes of consumers in t8e Ganada, and Japan. This
suggests that educational efforts to improve understahgitigese consumers of actual
risk (rather than perceived risk) may effectively alienavior. Conversely, Mexican
consumers respond approximately the same to changek mttitude and perception
suggesting educational efforts and removal of actual riskbeaequally beneficial.
Collectively, results suggest that effectivenesstefahtive policies and industry
investment decisions vary based upon targeted consumer méikiete work could
further evaluate this finding using alternative risky foods fanther assess the viability
of specific educational efforts and food safety enhancemeastments targeting

alternative consumers.
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Footnotes

1. Reliability refers to the extent to which a variatmeset of variables is consistent with
what it is intended to measure. Validity refers togkieent to which a measure or set of
measures correctly represents a concept (i.e., lzeiable). Validity is concerned with

how well the concept is defined by the measures (idicators), while reliability relates

to the consistency of the measures.
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Table 1. Summary Statistics of Selected Demographic Variables of Survey Respondents

Respondent Country

Biographical Data Canada us Japan  Mexico
Total Respondents 1002 1009 1001 993
Gender
Male 48% 17% 51% 20%
Female 52% 83% 49% 80%
Age
Under 25 years 3% 2% 9% 38%
25-34 15% 13% 20% 29%
35-44 22% 20% 25% 18%
45-54 23% 28% 30% 10%
55-64 27% 21% 16% 4%
Over 64 10% 16% 0% 2%
Average age (years) 47.7 48.9 41.8 31.1
Education Level
Less than High School Graduate 2% 2% 3% 17%
High School Graduate 30% 19% 33% 17%
Some College or Technical (No Bachelor's) 40% 39% 25% 18%
College Bachelor's Graduate 17%  25% 34% 26%
Post-College Graduate 7% 14% 3% 8%
No Response 3% 0% 3% 0%
Household Income Categdry
| lower 10% 18% 33% 36%
Il lower-middle 23% 18% 21% 39%
Il middle 26% 15% 21% 14%
IV middle-upper 19% 22% 12% 11%
V upper 22% 27% 13%

dCanada, | is less than $15,000; Il $15,000-$34,999; 11l $35,000-$59,999; I80HH79,999; V $80,000 or

more ($CN)

US, lis less than $22,500; 11 $22,500-$39,999; Ill $40,000-$59,999; IV $60,000-$89,890;000 or more

($US)

Japan, | is less than 2,000,000; 1l 2,000,000-3,999,999; Il 4,000,000-5,99%,%900,000-7,999,999; V
8,000,000 or more (Japanese Yen)

Mexico, | is 4,000-6,000; Il is 7,000-21,000; Il 22,000-54,000; anas 195,000+ (Mexican pesos)
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Table 2. Respondent Per ception of Various Beef Food Safety Risks

Respondent Country

Food Safety Risk Perception Canada O] Japan Mexico
E. coli O157:H7
Very High Risk 5.8% 5.9% 7.2% 35.7%
High Risk 11.3% 12.8% 13.0% 23.5%
Moderate Risk 29.9% 33.2% 23.5% 20.0%
Low Risk 27.4% 25.8% 26.2% 4.3%
Very Low Risk 17.0% 12.9% 13.3% 3.4%
Don't Know 8.7% 9.4% 16.8% 13.1%
BSE ("Mad Cow") related diseases
Very High Risk 5.0% 4.0% 28.1% 38.8%
High Risk 5.0% 8.1% 24.9% 26.1%
Moderate Risk 17.6% 18.3% 18.6% 16.9%
Low Risk 25.3% 24.1% 12.4% 7.7%
Very Low Risk 41.0% 36.2% 8.2% 5.4%
Don't Know 6.2% 9.3% 7.9% 5.1%
Salmonella
Very High Risk 2.5% 4.2% 5.4% 35.3%
High Risk 7.2% 7.8% 12.4% 24.5%
Moderate Risk 23.1% 25.2% 20.8% 19.1%
Low Risk 27.3% 29.0% 27.4% 7.1%
Very Low Risk 28.8% 21.5% 12.9% 4.2%
Don't Know 11.2% 12.3% 21.2% 9.9%
Listeria
Very High Risk 1.2% 2.6% 3.7% 28.7%
High Risk 2.5% 5.6% 7.7% 22.2%
Moderate Risk 13.3% 16.6% 14.4% 19.1%
Low Risk 18.4% 22.4% 20.1% 7.7%
Very Low Risk 15.4% 16.0% 8.9% 4.3%
Don't Know 49.3% 36.9% 45.3% 18.0%
Campylobacter
Very High Risk 1.1% 2.2% 3.7% 27.3%
High Risk 2.4% 4.6% 7.1% 20.4%
Moderate Risk 11.8% 13.2% 15.3% 17.8%
Low Risk 17.0% 19.7% 20.5% 7.2%
Very Low Risk 15.3% 13.5% 9.2% 4.4%
Don't Know 52.5% 46.9% 44.3% 22.9%
Staphylococcus aureus
Very High Risk 1.7% 2.7% 5.4% 31.0%
High Risk 3.5% 5.6% 9.1% 19.8%
Moderate Risk 14.4% 16.3% 18.4% 18.2%
Low Risk 18.2% 21.1% 23.7% 6.3%
Very Low Risk 17.8% 15.6% 13.0% 4.4%
Don't Know 44.5% 38.9% 30.5% 20.1%
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Table 3. Expected Health mpact of Various Beef Food Safety Occurrences

Respondent Country

Food Safety Occurrence Canada UsS Japan Mexico
E. coli O157:H7
Serious lliness (requires hospital care) 40.938.5% 30.0% 40.3%
Major lliness (requires physician care) 31.1929.1%  40.8% 26.4%
Moderate lliness (vomit, in bed, no physician care) 14.96.7% 13.0% 13.3%
Minor lliness (stomach ache, no physician care) 4.29%.9% 5.2% 3.5%
No adverse impact on health 1.0%0.2% 1.8% 1.4%
Don't Know 7.9% 8.6% 9.3% 15.1%
BSE ("Mad Cow") related diseases
Serious lliness (requires hospital care) 61.868.7% 61.6% 52.5%
Major lliness (requires physician care) 18.9%7.3% 17.7% 24.8%
Moderate lliness (vomit, in bed, no physician care) 4.098.5% 3.2% 9.4%
Minor lliness (stomach ache, no physician care) 1.5%.9% 0.9% 3.9%
No adverse impact on health 2.1%0.7% 3.6% 1.7%
Don't Know 11.8% 9.9% 13.0% 7.8%
Salmonella
Serious lliness (requires hospital care) 18.0%.5% 15.7% 37.6%
Major lliness (requires physician care) 35.3988.6% 44.3% 30.4%
Moderate lliness (vomit, in bed, no physician care) 29.830.8% 20.1% 14.2%
Minor lliness (stomach ache, no physician care) 4.8%.8% 5.6% 5.1%
No adverse impact on health 0.9%0.6% 1.5% 1.3%
Don't Know 11.2% 8.8% 12.9% 11.4%
Listeria
Serious lliness (requires hospital care) 7.199.0% 6.7% 29.4%
Major lliness (requires physician care) 16.5%3.9% 24.6% 28.7%
Moderate lllness (vomit, in bed, no physician care) 10.304.4% 15.4% 12.9%
Minor lliness (stomach ache, no physician care) 3.498.9% 4.9% 6.8%
No adverse impact on health 1.0%0.2% 1.6% 1.8%
Don't Know 61.8% 48.7% 46.9% 20.4%
Campylobacter
Serious lliness (requires hospital care) 6.798.6% 7.0% 27.9%
Major lliness (requires physician care) 14.7%8.1% 25.9% 25.3%
Moderate lllness (vomit, in bed, no physician care) 10.5P2.0% 15.9% 11.6%
Minor lliness (stomach ache, no physician care) 3.79.6% 5.2% 6.0%
No adverse impact on health 1.0%0.5% 1.7% 2.7%
Don't Know 63.5% 58.2% 44.4% 26.5%
Staphylococcus aureus
Serious lliness (requires hospital care) 12.3%.1% 12.8% 30.8%
Major lliness (requires physician care) 20.4%5.6% 35.7% 24.4%
Moderate lliness (vomit, in bed, no physician care) 10.124.1% 19.8% 12.2%
Minor lliness (stomach ache, no physician care) 4.69.9% 4.9% 5.9%
No adverse impact on health 1.1%0.7% 2.2% 2.5%
Don't Know 51.6% 42.7% 24.7% 24.2%
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Table 4. Survey Respondent Trendsin Beef Consumption Related to Food Safety Concer ns

Respondent Country

Beef Consumption Habit Canada us Japan Mexico
Have Lowered Beef Consumption Relative to Four Years AgraBse of Food Safety Concerns
Yes 19.6% 20.6% 55.0% 31.2%
No 80.4% 79.4% 45.1% 68.8%
Approximate % of Beef Consumption Reduction (of thoserésponded “yes” to above question)
Less than 20% 7.7% 10.1% 6.0% 11.6%
20% - 39% 24.0% 26.9% 25.1% 30.7%
40% - 59% 27.0% 22.6% 31.1% 28.7%
60% - 79% 16.8% 18.3% 14.7% 13.2%
80% or more 24.5% 22.1% 23.1% 15.8%
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Table 5. Averages and Standard Deviations of Risk Attitude and Risk Perception Individual Questions’

Respondent Country

Canada UR Japan  Mexico
Risk Attitude Statements
My willingness to accept food safety risk when eating blesn ... 447 448 570 5.64
(1= Very Willing, ..., 10 = Not at all Willing) (2.79) (2.62) (2.06) (2.37)
| rarely think about food safety when eating beef. 5.054.98 6.75 4.3¢
(1= Strongly Agree, ..., 10 = Strongly Disagree) (3.08.98) (2.32) (2.58)
For me, eating beef is worth the risk. $29 500 7.34  5.086°
(1= Strongly Agree, ..., 10 = Strongly Disagree) (2.94p.75) (2.23) (2.86)
Risk Perception Statements
| consider eating beef.... 3.3 3.68 538 5.45
(1= Not at all Risky, ..., 10 = Highly Risky) (2.31)(2.35) (2.07) (2.25)
When eating beef | am exposed to... 33 364 5.27 5.07
(1= No Risk at all, ..., 10 = Very High Risk) (2.14)(2.22) (2.11) (2.18)
Eating beef is risky. 338 377 4.9¢ 6.38
(1= Strongly Disagree, ..., 10 = Strongly Agree) (2.31(p.40) (2.20) (2.87)

& Standard deviations are reported in parentheses

b.¢.d. eMeans sharing the same superscript are not statistétiéféyent from each other at 0.05 level.

Note. To examine the measurement quality of the riskudéiand risk perception scales confirmatory
factor analysis has been performed (Pennings and Garb@onstruct reliabilities for risk attitudes

are 0.72 for U.S., 0.65 for Mexico, 0.56 for Japan and 0.68doada. The reliabilities for risk
perceptions are 0.93 for U.S., 0.80 for Mexico, 0.92 fordapa 0.93 for Canada.
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Table 6. Risk Attitude and Risk Perception Scale Distributions

Respondent Country

Risk Attribute Canada us Japan Mexico
Risk Attitude
Under 2.5 (Low Risk Aversion) 16.8%17.3% 1.1% 5.3%
251-5.0 36.0%39.9% 16.9% 55.9%
501-75 35.1%30.2% 54.7% 27.0%
Over 7.50 (High Risk Aversion) 12.1942.5% 27.4% 11.8%
Average Risk Attitude Scale Value 49 4.8 6.6 5.0

Risk Perception

Under 2.5 (Perceive Beef as Safe) 45.338.9% 9.0% 10.5%
2.51-5.0 37.1%37.9% 42.1% 27.9%
501-75 13.19%16.6% 36.7% 43.2%
Over 7.50 (Perceive Beef as Unsafe) 45%.7% 12.3% 18.4%
Average Risk Perception Scale Value 3.3 3.7 5.2 5.6
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Figure 1. Beef Food Safety Risk Attitude Cumulative Fregydistributions, by
Country
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Figure 2. Beef Food Safety Risk Perception Cumulatiegl&ncy Distributions, by

Country
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