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Consumer Reaction to Food-Safety Concerns: The Role of

Supplier Behavior
Sayed H. (Mehdi) Saghaian

This study examines the role of supplier attitudes and behavior on consumer response to a food-safety incident. The
objective is to investigate consumers’ reactions to how the news of a food-safety scare is handled, reflected in price

changes in the immediate neighborhood of the news.

Public concern for food safety has increased dur-
ing the past two decades due to the increased inci-
dence of food-safety scares worldwide. Food-safety
scares can have short-run and long-run impacts on
consumer preferences because of their health and
well-being implications, leading to huge costs to
the food industry. Such costs stem from product re-
calls and foregone sales as well as quality-assurance
provision and promotion measures, and are directly
linked to the impact of a food-safety incident on
consumers’ trust in suppliers. The reliability of sup-
pliers and a perceived discrepancy between different
suppliers’ reliability may explain the impact of a
food-safety incident on consumers and their loss of
confidence or trust (Bocker and Hanf 2000).

In general, when it comes to food safety and
reliability, consumers differentiate among product
brands and origins, and trust in suppliers and retail-
ers plays a major role in their purchasing decisions.
This is in part due to the fact that consumers are
unaware of unsafe food, a priori, and rely on sup-
pliers’ credibility and reputations; any news of a
food-safety scare involving a particular supplier
impacts consumers’ perceptions and judgments re-
garding the reliability of that supplier. A survey of
German consumers by Becker et al. (1996) showed
“trust/safety”” was one of the main factors influenc-
ing the choice of a particular meat-product retailer.
In an experimental study, Bocker (2002) tested the
hypothesis that consumer reaction to a food-safety
scare could be explained by differentiation between
suppliers with respect to reliability. In this study,
we focus on the Japanese beef market and examine
supplier attitudes and behavior by considering the
impact of the Bovine Spongiform Encephalopathy
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(BSE) discovery on Japanese consumers’ purchas-
ing decisions.

Beef was not the primary source of animal pro-
tein in the Japanese diet until recently. As Japanese
social structures changed and real per-capita income
increased, consumers gradually accepted beef, and
its consumption grew faster than any other meat.
Annual per-capita consumption increased from
4.12kg in 1986 to 7.7kg in 1996. Japanese beef
consumption hit 542,800 metric tons in April-Sep-
tember 2000. This consumption was up 3.2% from
the same period in 1999, as reported by Japan’s
Ministry of Agriculture, Forestry, and Fisheries.
For the time frame of this study (1994:04 to 2002:
12), the Japanese beef market mainly comprised
four types: two domestic types (wagyu and dairy)
and two imported types (U.S. and Australia). Japan
was the largest beef-importing country in the world
in terms of value and second (behind the U.S.) in
terms of volume.

The Japanese beef industry faced the BSE crisis
in September of 2001. The BSE discovery in Ja-
pan resulted in considerable economic damage to
Japanese beef producers as well as to food service
industries, in part due to the actions of Japanese beef
industry and government officials that impacted
consumer confidence and trust (McCluskey et al.
2004). In widely published remarks, Japanese meat
industry officials responding to the BSE discovery
originally differentiated beef suppliers by country
of origin, indicating that imported (American and
Australian) beef was the most likely source of BSE
in Japan, (Zielenziger 2001; Jin and Koo 2003; Mc-
Cluskey et al. 2004). However, after a two-week de-
lay in publicly announcing the first confirmed case,
the government’s assurances of healthy domestic
animals were contradicted by a second case a month
later, prompting more anxiety among consumers
(McCluskey et al. 2004). This study investigates the
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impact of the beef-safety scare and the initial dif-
ferentiation of suppliers on consumers’ response to
the scare. The retail-level Japanese beef prices in the
immediate neighborhood of the event are utilized
for this purpose. The question is whether supplier
differentiation and the handling of the beef-safety
scare affected consumer trust and purchase deci-
sions after the beef-safety incident.

The Model and Data

Prices of four beef types identified by type and
origin—U.S., Australian, Japanese wagyu, and
Japanese dairy beef—were evaluated. The monthly
time-series retail-price data employed by Peterson
and Chen (2005) were used. The assumption is
that the impact of the BSE scare on consumers
is reflected in the prices because in the short-run
supply is rigid and demand shocks are translated
into price shocks. The sample contained 105 ob-
servations from April 1994 to December 2002.
Retail prices were national monthly averages for
beef obtained from Agriculture and Livestock
Industries Corporations (ALIC) data. These prices
were the weighted prices of four cuts (chuck, loin,
round, and flank) reported by ALIC based on Nik-
kei Point-of-Sales.

The methodological approach used in this study
included Johansen’s cointegration tests along with a
VEC model, directed acyclic graphs, and historical
decomposition.' VAR/VEC models have the advan-
tage of describing the reaction to scares dynamically
and cointegration binds the series into a long-run
relationship. Historical decomposition provides a
visual explanation of the impact of the beef-safety
shock on the price series in the neighborhood of the
event. The first step is to test if the series are station-
ary by using the Augmented Dickey-Fuller (ADF)
test. The ADF test can under-reject when sudden
shocks are the cause of structure breaks in series
with deterministic trends, and prior to ADF, tests
for structure breaks in the series are recommended
(Sanjuan and Dawson 2003).

Johansen’s co-integration test is performed to
determine whether the series are co-integrated and,
if 50, the co-integrating rank, #, using the likelihood
ratio (Holden and Perman 1994). If the series are

" For a detailed explanation of the model see Saghaian,
Maynard, and Reed (2007).
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integrated and co-integrated, then a VEC Model
is appropriate to characterize the multivariate rela-
tionships among the variables in the series (Engle
and Granger 1987; Enders 1995). The VEC model
uses both short-term dynamics as well as long-
term information; it has a co-integrating equation
which captures the long-run relationship among
the variables due to the presence of co-integration.
The covariance matrix of the VEC model is used
to investigate the causal relationship among the
variables using directed acyclic graphs (Bessler
and Akleman 1998). Finally, historical decompo-
sitions break down the quantity series into historical
shocks in each series to determine their responses in
a neighborhood (time interval) of the BSE event.

Results

The results of the unit-root test were estimated by
OLS and are presented in Table 1. The second col-
umn of the table shows that the null hypothesis of
zero first-order autocorrelation cannot be rejected at
the five-percent level of significance except for U.S.
and dairy quantities, given the MacKinnon critical
value. The right-most column of Table 1 gives the
results of the ADF test for the first-difference trans-
formation of the series. The null hypothesis was
rejected for all variables after first-differencing.

Table 2 presents the results of co-integration tests
for the price series. As indicated by these results,
the null hypothesis that =0, » < 1, and » <2 was
rejected at the five-percent level. However, the null
hypothesis that the co-integrating rank of the system
was at most 3 could not be rejected at the five-per-
cent level. Thus there exists a long-run stationary
relationship among the price series—specifically,
the beef price series were part of the cointegra-
tion space—so the VEC model was appropriate in
order to determine the directed graphs and causal
patterns.

The residual correlation matrix of the estimated
VEC models provided the contemporaneous inno-
vations that showed how errors among the endog-
enous variables were related. The strongest correla-
tion existed between the Japanese wagyu and dairy
prices (0.674). The results showed that residuals
associated with the two import origins were more
strongly correlated to residuals from Japanese wa-
gyu beef than from Japanese dairy beef. There was
little correlation in residuals for U.S. and Australian
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Table 1. Augmented Dickey-Fuller (ADF)* Test Results.

Test results for

Test results for variables after

Variable variables in levels first-differencing
U.S. beef price 2.64 9.47*

AUS beef price 2.39 11.60*

Japan wagyu beef price 2.13 11.11%*

Japan dairy beef price 1.64 13.05%*

* 1% significance level.

* Test statistics are in absolute value and compared to MacKinnon one-sided p-value.

Source: Saghaian, Maynard, and Reed (2007).

Table 2. Johansen Cointegration Test Results.

Null hypothesis® Trace statistics 5% critical value Eigenvalue
r=0* 206.18 125.62 0.54
r<1* 128.64 95.75 0.42
r<2% 74.64 69.82 0.29
r<3 41.05 47.85 0.17

* r is the cointegrating rank, MacKinnon-Haug-Michelis p-value.

* 5% significance level.
Source: Saghaian et al. (2007).

beef prices (0.067). A formal test of contemporane-
ous causal structures was performed using TET-
RAD 1V software to generate the causal patterns
and structure of the series on innovations from the
endogenous variables in the system (Spirtes et al.
1999), and the historical decomposition results for
the endogenous variables from the BSE shock over
a 12-month horizon were generated.

Figure 1 presents the impact of the 2001 BSE
discovery on beef prices. The solid line is the actual
price including the impact of the food scare, and the
dashed line is its forecast without any shock. The
response of domestically produced beef prices in
Japan after the BSE shock contrasts with the pat-
tern for imported beef prices in the early months.
As discussed earlier, Japanese meat-industry rep-
resentatives initially announced domestically pro-
duced beef to be safe and blamed imported beef as
the source of the BSE scare, influencing Japanese
consumers’ trust in the U.S. and Australian beef
supplies. In response, as shown by the results,
mmported beef prices fell immediately in reaction

to the BSE discovery, but Japanese domestically
produced wagyu and dairy beef prices actually
rose after the BSE outbreak, which shows that
consumers switched to meats considered to be free
of a BSE threat. This indicates Japanese consumers
reacted to the differentiation between suppliers in
terms of riskiness, increasing their confidence in
the domestically produced beef; Japanese consum-
ers’ beef-purchase decisions were impacted by the
perception of risk and reliability of beef suppliers.
Customers did not abandon all beef, but differenti-
ated beef by perceived riskiness of the source. A
survey of German customers by Bocker and Hanf
(2000) showed that in the case of BSE in Germany,
consumers similarly shifted from one supplier to
another by switching to local butcheries that they
trusted for safer products.

Immediately after the BSE discovery, U.S. beef
import prices fell the most dramatically and saw the
widest difference between the actual and forecasted
prices. U.S. beef prices rebounded after the first two
months, suggesting an increased consumer confi-
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Figure 1: The Impact of BSE on Beef Prices in Japan (in log-form).

Source: Saghaian, Maynard, and Reed (2007).
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dence, but they took another quick dive with the
second announcement of the BSE discovery, reach-
ing their lowest point in May (an eight-percent drop
relative to no-BSE), approximately seven months
after the outbreak. Australian beef prices followed
a similar pattern to U.S. prices except there was
no dramatic drop during the first month. They also
reached their lowest point in May, a ten-percent
drop because of BSE.

With the second announcement of BSE discov-
ery and the perceived discrepancy in the news and
between suppliers, all beef prices were adversely
impacted, indicating erosion of consumer trust
and confidence in the whole beef industry. Japa-
nese wagyu and dairy prices remained rather close
to what was projected before the outbreak, but by
December those prices began to fall absolutely and
relative to what they would have been without an
outbreak. Wagyu prices reached a low point in May
at 5.1 percent below the no-BSE case, and dairy
prices reached a low in April at 7.8 percent below
the no-BSE case.

Overall, domestic beef prices fell less than im-
ported prices, which suggests that Japanese consum-
ers still had more confidence in domestic beef pro-
duction despite the BSE outbreak, a sign of brand
loyalty. These insights into consumer behavior can
help supply-chain managers and practitioners in the
food industry to understand and develop appropri-
ate strategic responses. The changing purchasing
patterns for consumers of meat products faced with
food-safety concerns and the supplier attitudes and
behavior with respect to reliability and quality of the
information provided have strategic implications.

Conclusion

The distinctive price responses to the food-safety
scare suggest that Japanese consumers paid atten-
tion to what was reported regarding the origin and
type of contaminated beef products, as well as the
source and type of contamination. The discrepancy
and inconsistency of the initial BSE report impacted
Japanese consumers’ perceptions and purchase de-
cisions and their trust in different supply sources.
In response to the crisis, the Japanese government
launched an aggressive marketing campaign pro-
moting the safety of Japanese beef (Fox and Pe-
terson 2002). Overall, consumer concerns and the
public and private costs of the beef-safety incident
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led to increased attention to strategic options for
prevention and management of beef-safety risks in
order to reassure consumers, attempting to restore
lost markets.

Producers and retailers need to be cognizant of
the length and extent of consumer reactions to dif-
ferent food-safety scares. Proactive accurate and
quality information provision in the food-marketing
systems can reduce the impacts of a food scare. Safe
food seems to be largely a public good, so industries
have an interest in developing protocols together
to provide greater safety assurances. A BSE case
or salmonella outbreak can impact everyone; one
incidence of “bad strawberries” hurts the whole
strawberry industry and even related fruits. The
food industry must continue to invest heavily in
procedures that will reduce food-safety scares in
these areas and in information systems that can
provide on-time accurate information to minimize
the impacts of food-safety shocks.

Beef producers and retailers can promote brand-
ed beef with emphasis on variety, safety, reliability,
and quality to differentiate themselves from com-
petitors and gain competitive advantage over rivals.
Beef quality-assurance schemes now incorporate
proactive measures such as information provision
to minimize consumers’ perception of risk associ-
ated with search, experience, and credence of beef
attributes (Fearne, Hornibrook, and Dedman 2001).
McCluskey et al. (2004) provide arguments for the
need for monitoring and validation to build credibil-
ity among consumers for credence attributes such as
labeled BSE testing and traceability throughout the
production process. Quality labeling is now more
widely applied than ever before in Japan in order
to gain consumer confidence. Food-safety scares
are likely to continue shocking commodity prices
in the future, but it is hoped that more information
and tracking systems will be developed to reduce the
shock effects. Furthermore, the more food produc-
ers educate their consumers and differentiate their
products, the less likely consumers’ reactions to
food scare will hurt the food industry when shocks
do occur.
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