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Good morning! I would like to welcome you all to Orlando and hope that your meetings
in the next few days are productive, informative and a lot of new ideas and discussions take
place. The entire seafood industry looks to you to help meet the challenges that the next decade
will bring to us,

Today, I would like to talk to you about some of the trends and issues I think will
significantly impact the way do business in the future and the opportunities they hold for all of us.
I truly believe we are working in a rapidly changing business environment and the environment
is going to change faster and get even more challenging and more competitive in the future.

Unit expansion will continue to outpace sales growth so that industry average sales per
unit will continue to remain flat, or may even decline slightly, Most of the increases in total sales
wIII come from off-premises, take-out dining. This trend of off-premise dining wIII dramatically
impact the way all of us view the seafood business in the future,

Seafood is versatile and has shown that as the dining-out public continues to change it' s
eating trends and profiles, seafood preparations have easily kept pace with these sometimes
dramatic swings. Through the 1990's, most food-service operators expanded their menus to offer
more seafood selections. They have found seafood to be a great vehicle to use in
communicating variety, value and quality to the dining public.

Many experts agree by the year 2000 the typical consumer will be:

older than the current profile guest  from 38 to 48 years of age!;

not only older, but wiser. He or she will be more health conscious. They will
know more about nutrition, cholesterol, triglycerides, in other words what's good
or bad for them;

better educated, more widely traveled and more sophisticated than in preceding
generations;

wanting quicker, fdendlier, and better service than ever before.

There will be increased emphasis on higher Savor levels, We will see more ethnic food
blended into american cuisine, with italian and oriental being the most popular. By the year 2000,
oriental preparations will be a mainstream Item in most american diets,

Seafood is and will continue to be a tremendous growth vehicle for the food service
industry through the 1990's and because of its link to health and nutrition, seafood will continue
to increase in popularity. We feel increased attention wIII be given to previous underutilized
species. Improved harvesting technologies will allow us to utilize larger areas of our world' s
oceans, especially deep-sea species; and continued improvement of the technologies of
aquaculture and the expansion of farming for new species, will continue to keep supply at the
levels needed to meet demand.



As we all know, aii seafood products are coming under stricter scrutiny by both the dining
public and the government. Quite frankly, due to in 19B9 seafood was the whipping boy of the
food industry negative publicity over the safety and edibility of our products. Even though most
of us believe that this publicity is bordering on sensationalistic journalism, it has forced the
foodservice industry into rethinking its marketing strategies for seafood and has caused many
operators to change their menus and eliminate certain species from use. The seafood industry
and organizations like yours will have to work closer to ensure that the real, factual, story reaches
the public.

Because of the increased government regulations at both the state and federal levels, and
the increased fear of a damaging lawsuit, both the buyer and sellers of seafood products will need
to be more selective of where and from whom they source their raw material. Many ask where
will supply come from? To meet the increasing demand for seafood products, more and more
of our supply will come from imports. Not only will we receive more raw materials from other
countries, but more value-added processing will occur overseas. The U.S. will continue to face
a difficult labor shortage at least through the rnid-1990's when the children of the baby boom
generation begin to come of age and move into the workplace.

Factors such as rising real estate, energy and labor costs, and a shortage of skilled labor
will have an effect on kitchen design, equipment, and products we use, Computerization and
advances in the food preparation and packaging techniques will offer new solutions to old design
problems. Kitchen designers and engineers will find ways to make work areas and equipment
more versatile and automated. The kitchen areas will be more productive and shrink as a
percentage of the entire restaurant area. This will leave more space for the income-generating
front of the house and change the type of products we demand.

The availability of' engineered' foods will increase. These will include products that are
low in salt, low in fat, high in fiber, and purer. The advantages of these new methods for food
production include; 1! creating new and satisfying taste sensations, 2! limiting the effect of raw
ingredient shortages 3! convenience, and 4! assisting .in diet control.

The Impact of the microwave oven has not reached it peak. Today, nearly 50% of
american homes have a microwave. By the year 2000 nearly 90% will have one since speed and
convenience will be so important.

However, even with these positive changes, we feel government will become more
involved in sampling and pathogen assessment. Today, government is in our kitchens, in our
dining rooms, and in our businesses. They will continue to get us to pay for the programs they
cannot fund both indirectly through taxes and increasingly through mandated programs financed
directly by the Industry, This mandated government intrusion into our business wiII be one of the
most damaging and burdensome pressures facing operators in the years ahead.

As you can see, the 1990's will be a fast paced, rapidly changing environment. There will
be many challenges ahead for all of us, but I am an optimist, and truly believe that for every
challenge, there are two opportunities which will arise. At this time I would like to discuss how
we can work together to meet these challenges and turn them into opportunities.

The seafood industry, along with the National Fisheries Institute, and the National Marine
Fisheries Service, are working on the Mandatory Seafood Inspection Program, which when
completed and adopted by Congress, will help restore public confidence ln seafoods and give
both the foodservice and seafood Industries better guidelines and information to become better
operators.



I am not here today to discuss which agency should be responsible for such an
inspection program, but that a HACCP based program is needed and that you as seafood
technicians need to help ensure that this program is weii thought out, that the science being used
is fair and the technologies and techniques are state of the art. We need your input to ensure that
this HACCP inspection program insures that american public a safer and more wholesome
product. But at the same time we need to review all food regulations to ensure that seafood is
being fairly judged by the same standards that regulate the beef and poultry industries in this
country and the world.

It is time for our government, organizations like yours, and the seafood industry to
expand their thinking from a regional perspective and national perspective, to a world perspective.
As we have all read, the U.S. industry will have to think globally to be competitive and successful.
it is truly becoming a work market faster than most people realize, We have to remember as we
develop our HACCP program that it will effect every nation that wiii export to our shores. in the
next few years, as you complete your projects which will make seafood safer and improve quality,
remember that whatever you develop will impact the world market. We will need to improve
information flow such that as technologies are developed around the wohd, that we have systems
in place which will quickly and fairly determine their positive and negative merits. In the 1990's
we will have to develop a networking mind set which will tie in with all the world governments,
academia, and regulatory agencies together to set world standards for food safety and quality,

As food safety and quality become more of an issue with the public, they will be looking
to you for solutions which will help determine public policy here in our country and abroad, As
more public pressure is placed on the government health agencies, we will be looking to you to
provide the research and solutions which will help shape food policy in the 1990's.

The seafood industry will be viewing you as the problem solvers of the 1990's. We all
know that their is too much energy being spent on pointing out problems and far to little being
spent on coming up with solutions. In the late 1980's, we became reactionaries, but in the 1990's
you will need to become visionaries. You will have to anticipate problems and spend more time
developing solutions.

With the demand for a safer food supply, this can only lead to more samples being taken.
We will need for you to develop faster testing methods to isolate specific pathogens of concern,
levels of chemical additives, and tests for decomposition.

New research will have to be done to determine the proper acceptable levels of bacteria
in all foods and seafood needs to be judged fairly against the other protein resources. With the
accelerated development of aquaculture we are seeing a whole new flora of bacteria on seafood
products, salmonella being just one of them. At what level is salmonella safe on any food?

We need to continue making our coastal shellfish resource safe and restore consumer
confidence in this industry. Is depuration the answer and what further technologies do we need
to develop. A faster test to determine Vibrio sp. is needed.

Is irradiation the answer to all our problems in the seafood industry? Has enough
research been done to determine if there are side effects that have not surfaced as yet. If
irradiation can be used on other protein resources, why not seafood?

As demand for seafood grows, we will look more and more to aquaculture products. Can
the biologists give us better species through genetic engineering. Can we Improve feeds to speed
up growth rates to make farming more profitable to encourage more investment to meet the
increasing demand for seafood worldwide.



We could talk for hours about the chaHenges that we face in the 1990's and all the
opportunities that will arise for all of us. i wish to conclude with three important statements:

We need to remember that it is a world market and developing quickly.

2. Seafood is consumed in larger quantities in the world than in the U.S. and that
our regulations need to work in coordination with the other nations of the world,
and we need to share technologies with each other.

3. There is a need to set up standardization of international regulations which will
guarantee a safe food supply to all, while setting fair standards for all the different
food groups.

What l am proposing is no easy task. We will have to be proactive and anticipate the
needs of the seafood industry. Things will happen faster in the 1990's than at any other time
period in history. But, ladies and gentlemen, I feel we are up the challenges of our industry and
look forward to the 90's and the year 2000,
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Data from CDC files for the period 1978 to 1987 indicate that in that period seafood were
responsible for 9 - 15% of all foodborne outbreaks each year {1!. This is somewhat greater than
for all other animal products during the same period and seems disproportionally high in view of
the much smaller consumption of seafoods. However when the numbers of people actually made
sick are considered a somewhat different picture emerges  table 1!. While seafood were involved
in 10.5% of reported outbreaks they only caused 3.6% of cases; about half of either of the other
animal food categories. Nevertheless a significant number of people were reported as getting sick
from seafood. A more detailed breakdown of the CDC data for seafood-borne IIIness reveals that
most outbreaks were due to toxins while most cases were caused by unidentified agents �0!.
Identified microbiological incidents were third in number both for cases and outbreaks  table 2!,
Fish were implicated in most outbreaks and shellfish, dominantiy moliuscs, caused most cases.

Fish and Shellfish Outbreaks and Cases in Relation to all Animal Food
Sources and Total Food Borne Disease  from CDC Data for 1978-1987
inciuding all cases

Table 1.

OUTBREAKS CASES

Meats  Beef & Pork!
Poultry  Chicken 8 Turkeys!
Seafoods  Fish & Shellfish!
All Foods

298 �.6%!
164 �.1%!
558 �0.5%!

5,317

11,517 �.9%!
10,563 �,3%!
5,980 �.6%!

166,579

Fish consumption in the United States has increased remarkably in recent years partly
at least on the basis of a public perception that fish is a "healthy" food. It is paradoxical therefore
that there is also widespread concern over the safety of seafoods and this is fueled by often III
considered and sometimes exagerated claims by protagonists of both sides of the safety
argument. The facts in the issue are not easy to establish because of the nature of our disease
reporting system in the U.S. and the dispersed and small scale of seafood-borne incidents,
Nevertheless some data are available through CDC compilations, F.D,A. sources, State Health
statistics and the general scientific literature. These sources were the basis of the following
discussion.



Causes of Seafood-borne Illness  CDC 1978-1987!.Table 2.

Toxins Microorganisms Chemical Unknown {Total!
& Parasites

Shellfish

Outbreaks
Cases

�72!
�941!

40

476
1 118

57 3271

13

137

Fish

Outbreaks
Cases

�86!
�039!

336

1548
29

227
3

61
16

203

Total

Outbreaks
Cases {ss8!

�980!

349

1685
69

703
4 134

118 3474

Source: Liston, 1990.

Table 3. Distribution of Toxic Outbreaks and Cases.  CDC 1978-1987!

Outbreaks Cases

1685 �8.0%!
791 �3.0%!
757 �3.0%!
137 �.0%!

Total Toxins
Ciguatera
Scombroid
PSP

349 �2.5%!
179 �2.0%!
157 �8.0%!
13 �.5%!

The toxin related incidents were mostly due almost equally to ciguatera and
scombroid fish poisoning with a smali number caused by paralytic shellfish poisoning, PSP,
 table 3!. The relatively small number of PSP incidents and the absence of other shellfish
Intoxications stands in sharp contrast to the dominance of shellfish as a reported cause of
individual cases. Categorization of disease outbreaks by the major type of finfish involved
 table 4! confirms the dominance of the two natural intoxications, ciguatera and scombroid.
The fish most commonly kfentified as a cause of foodborne Illness are, with the exception of
tuna, relatively minor components of the seafood consumed by Americans �3!, Why then do
fish intoxications loom so large in the foodbome disease statistics? There appear to be at
least three factors involved. One is the unusual pattern of symptoms which makes incidents
highly visible and likely to be reported, another Is the strong regionality of occurence,
particularfy of ciguatera, which emphasises the importance of incidents locally and third is the
fact that intoxications are reported as outbreaks regardless of the number of cases. Looking
quickly at tables 5 & 6 we can see that nearly all the ciguatera occurs in a few States and
territories in which it is an Important cause of illness among the local population  including
Guam which was omitted from this table but is second only to Hawaii!.Scombroid poisoning is
more widely reported but shows concentration In a few states and is highly species related
with mahimahi the single most reported species. Incidently, this seems to be mostly imported
mahimahi as ls the second most important species, tuna. Other reported causes of fishbome
illness are all microbial and except for botulism appear to be related to errors in handling at
the service level. Botulism occurs at a rather consistent low level and is mainly due to
consumption of marine animal foods of ethnic origin by native Alaskans  table 7!.



Associated with Food-Borne Disease 1978-86  compiled from CDC and
NETSU Reports!

Table 4.

Reef Fish

Mahi Mahi

Tuna

126

55

52

Bluefish

Salmon
15

3

Mackerel, Redfish, Marlin
Sole
"Other Fish"

1  ea!
1

57

Kapchunka, Marinated Fish,
Fermented Fish
Gefelte Fish, Fish Combo
Fish Salad

"Eskimo Ethnic Food

1  ea!

1  ea!
1

15

Salmonella
Hepatitis
Botulism

Source: �-8!

Ta I r k nd s f i tr in A171 7

Outbreaks Cases Percent
r k

State Percent

TOTAL

Source:  9, 10!

California

Florida
Hawaii

Louisiana

Puerto Rico

Vermont

Virgin Islands
Washhgton

9

144

13
1

9

1

2

35

560

6

73

3

110

2

0.6

5.0

80.0

0.6

7.0

0.6

5.0

0.6

Ciguartera
Scombriod

Scombroid
Few Enterics

Scombroid

Scombroid
Botulism

Scombroid
Salmonella
Ciguatera
Scombroid

Botulism �!
Botulism

0.3

3.0

71.0

0.8

9.0

0.4
14.0

0.3
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A general breakdown of cases due to bacteria for finfish and shellfish is shown in
Table 8. It is interesting that the only naturally occuring bacteria reported by CDC to cause
disease from finfish were~C. hotuiin m  type E! and~y. hoterae  8!. However the situation with
shellfish is quite different, This distinction is even clearer in table 9,in which outbreaks are
shown  8, 14!. Naturally occuring vibrios were most commonly implicated among bacteria and
toxins are represented only by a few PSP incidents. Mostly after the fact analyses of a large
number of cases ascribed to unknown etiological agents very strongly implicates Norwalk or
Norwalk-like viruses. Incidentally analysis of limited data from States indicates V.

the total in table 9. But of course the vibrio inducing greatest concern is ~V. v In~ifi because
of the frequently fatal disease it causes in susceptible people airnost always from consuming
raw oysters �2!. There is an interesting association between geographic origin of clams and
oysters and the incidence of seafoodborne disease, Most clam related outbreaks are reported
from northern states and are dominantly due to viruses while most oyster outbreaks occur in
southern states and are due to vibrios �4!. This clearly bears a relationship to water
temperature in the growing areas which in colder areas supports survival of viruses but inhibits
vibrio growth while the converse is true in warm water areas. Of course it is also important to
note that vibrios are part of the normal microflora of molluscs while the viruses are derived in
most cases from sewage  sometimes treated sewage!,

Bacteria Reported As Cause of Seafood-borne Disease Confirmed Cases
73-1 7 D

Table 8.

38

46

67

60

3 4
2

28

80

77

9

6

14
1'I

176

Salmonella
Shigella
s~a~ur its

~B. ~ru

The hazard to consumers from chemical contaminants in fish is quite difficult to
assess because there is still considerable disagreement among knowledgeable scientists
concerning effects of the low leveis of contaminants found in fish �0!. Moreover there are no
public health statistics on "chronic" illness identifiable as caused by seafood. Clearly there is
undesirable and probably dangerous contamination of certain species of fish in limited
geographic areas including certain parts of the Great Lakes system and other rivers and inland
lakes subject to industrial contamination  9!. This is also true for a few inshore marine
locations most of which have been quite widely publicised �6!. However public authorities
have in most cases been alerted to such local areas of contamination and have taken steps to
warn recreational and subsistence fishers and where appropriate to embargo commercial
fishing on the basis of likely hazard. There does not seem to be any convincing evidence of
widespread contamination of the U.S. fish supply with chemical residues which present a large
and Immediate danger to consumers  table 10!. Some scientists are concerned with long
range and sometimes subtle effects of present levels of contamination by such substances as
PCBs and mercury particularly for sensitive groups such as young children, pregnant women
and individuals with underlying chronic disease �0!. All agree on the necessity of strong laws
and effective enforcement action to greatly reduce and perhaps eventually eliminate the
dumping of chemical wastes into oceans and streams.



Seafoods Associated with Food-Borne Disease, 1978-86 {Compiled from CDC
and NETSU Reports!

Table 9.

Shellfish EtilogyOutbreaks

Source: �-9; 14!

Hard Clams
Other Clams
Oysters
Mussels

Scallops
Lim pets
Shrimp
Crab
"Shellfish"

111

20

136

8 2
2

1l

2

18

Most unknown virus
Most unknown, virus or vibrio
Vibrios, few virus
Paralytic shellfish poison, few vibrios
Paralytic shellfish poison
"Chemical"

Vibrio and other bacteria
Staphylococcus aureus
Vibrio, PSP, enterics, hepatitis
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Figure 1. Orgin of Seafood-Borne Disease  Source: Liston, 1990!
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A general view of seafood safety based on the available evidence indicates that
hazards mostly originate in the environment either through natural processes as in the case of
toxins and vibrios or by contamination of growing waters as for viruses and chemical
contaminants, Scombroid poisoning may be considered an exception to this concept since
toxin development in that case is due to failures in handling procedures that permit mesophilic
bacteria to grow and produce histamine but even here the elements are originally present in
the living fish �5!. The other major factor that jumps out from the data is the role of
consumers in facilitating their own illness. Obviously the most critical factor here is
consumption of raw molluscan shellfish, but errors in food preparation and storage also
contribute significantly to bacterial illness �!. The major pathways of seafood related human
disease are shown in figs 1 & 2,

With the exception of the natural toxins and perhaps some chemical contaminants in
certain species of fish from particular areas, fish and shellfish available to the American public
are safe when properly handled and adequately cooked. We need to provide better
information to the public in a balanced but realistic way of both the benefits and, where they
exist, the potential hazards of eating seafood so that they can make informed choices in
purchases and preparation of fish and shellfish.
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INTRODUCTION

Seafood safety is regulated at the Federal level primarily by the U.S. Food and Drug
Administration  FDA! which operates a comprehensive, mandatory program under the authorities
of the Federal Food Drug and Cosmetic Act and the Public Health Service Act, In addition to this
mandatory program, the states operate mandatory seafood regulatory programs designed to meet
their regional needs. The National Marine Fisheries Service  NMFS! operates a voluntary, fee-for-
service inspection program under the authorities of the Agricultural Marketing Act of 1946 and the
Fish and Wildlife Act of 1956. A Memorandum of Understanding  MOU! exists between FDA and
NMFS relating to this program. Under that MOU, NMFS ensures that industry participant's
operations and products meet the requirements of the FD & C Act, as well as NMFS own quality
and identity requirements.

It is well recognized that these programs differ in approach from the current continuous
in-plant visual inspection provided by the U.S. Department of Agriculture for the red meat and
pouitry industries. These differences have led some individuals and groups to call for a major
upheaval in the legislative mandates governing food safety in this country. The 101st Congress
responded to these groups by drafting some 10 bills dealing with seafood inspection. At the
close of Congress the Senate had approved a bill which would transfer authority for seafood from
FDA to the USDA. That bill was introduced to and rejected by the House which passed a bill
differing in fundamental respects from the Senate Bill, principally by retaining seafood safety
authority in FDA. The Congress adjourned without attempting to reach agreement on a seafood
bill,

While the current administration disagreed that redeligation of authority for seafood safety
should occur, the FDA and NMFS agreed that they could enhance their respective seafood
programs independently of any new legislation by jointly designing and administering a new
seafood inspection program. Such an undertaking would have the benefits of responding to the
immediate calls for changes in seafood regulation while not weakening current programs, and
would pave the way for rational changes in the future.

The generic HACCP models developed during the three year Model Seafood Surveillance
Project conducted by NMFS and firms representative of the industry were becoming available for
use throughout the seafood industry to design operation specific HACCP plans. The National
Academy of Sciences report on Seafood Safety and regulation would be completed by the
beginning of 1991, thus providing additional guidance to the two agencies on any beneficial
modification of current seafood enforcement and research work. The two agencies recognized
that they already had the tools, expertise, and concepts to proceed with a new seafood inspection
program using these resources.



FDA and NOAA/NMFS began the design of a new, Jointly operated inspection program
and enlisted the cooperation of the seafood industry to the extent that industry trade groups and
individuals would participate. This joint program is based on the principles of the Hazard Analysis
Critical Control Point system of food inspection. This system requires the industry to develop and
maintain records of control points in their process that have been determined critical for the
control of product safety, plant/food hygiene, and economic fraud hazards associated with the
particular product. Industry and government then become partners in the business of food
inspection.

This program will be entered by the firm on a voluntary basis. A contract will be signed
between the firm and FDA and NOAA as to the conditions and details each party will provide.
Although every firm is currently responsible to provide a product which complies to the laws and
regulations of food production, the signing of the contract by the firm will state boldly the firm's
commitment to the consumer by not only providing complying product but requesting the
government to monitor its progress to ensure this commitment. For this commitment the
producer will be able to place a mark of inspection indicative of the program on those products
which meet the requirements, if he so chooses. Fees to recover the cost of the program will be
assessed to the participating firms.

This program is unique in that it witt be jointly operated by both agencies each with a
particular role. NOAA wiII be responsible, in general, for the routine monitoring of the firms
activities. The FDA's role is to verify the effectiveness of the program itself. In addition, in
keeping with the principles of HACCP, this program will eventually cover aII points in the
distribution chain-from water to consumer. Sectors of the program are under development for
domestic processors, foreign processors and imports, retail, and molluscan shellfish. Other
sectors will be developed as needed.

PROGRAM DESIGN

Each sector program is expected to have these elements: Plan submission, plan review, plan
acceptance, validation, monitoring, and verification.

- Pl n s mi sion review nd tan e are Jointly operated and maintained by FDA
and NOAA.

- Validation is the process of ensuring that the plan as written conveys an accurate
picture of how the facility is operating as well as whether the facility is following the written
HACCP-based plan. The validation is performed jointly by both agencies,

- ~Motoric - Noaa will monitor the facilittrs operations for adherence to its HAccp-
based plan s!, through inspections of the facility and record review. In addition, sample collection
and analysis may be used to determine compliance with the HACCP plan s!

-~Vrif~itign - FDA will notify the Regional NOAA inspection office, then visit the facility
to conduct an inspection to evaluate the validity of the current HACCP plan s!, the facility's
adherence to Its plan, NOAA monitoring procedures, adherence to the FD & C Act, and also
where applicable, to inspect the contract laboratory to ensure that samples received for analysis
are being examined correctly.



STATUS AND SUMMARY

The ANPR and invitation to participate in the first processor level pilot have been issued.
The results of the pilot studies and responses to the ANPR questions will serve as guidance on
the final structure of the program. The pilot studies will test the success of industry in designing
and operating under HACCP plans and of government in adapting inspection procedures to be
able to more efficiently and effectively inspect firms so organized and with appropnate records
avaiiable.

We quickly recognized that everything cannot begin at once, The smoothest way to start
up what we expect to become a very large and comprehensive program appeared to be to work
with the major segments of industry in an organized fashion, To do this we began a pilot study
at the processing phase of seafood production, This pilot will be followed by the other previously
listed sectors, It is not yet clear whether a pilot will be needed for the harvest phase of seafood
production.

Initially sixteen firms expressed interest in the first pilot and sent representatives to the
FDA/NOAA training course offered in August 1990 to familiarize them with details of the program
and how to appiy, To date ten firms have agreed to participate in the domestic processors pilot
study. Of these nine have submitted HACCP plans. These plans have been reviewed and
comments made back to the firms. Once the plans have completed the review process, we will
begin to schedule the on-site validation visits. The domestic processors pilot is underway.

ln order to initiate pilots for the retail and shellfish sectors a different approach is being
used than the one utilized for processors. Both agencies wished to take advantage of the existing
state and local shellfish and retail inspection programs, with which FDA has had a long
association through the FDA Retail Foods Protection Program and the SheINsh Branch in the
Division of Cooperative Programs. This was accomplished by enlisting the participation of the
National Conference on Food Protection and the Interstate Shellfish Sanitation Conference. It is
expected that the monitoring inspection functions will be carried out with the state and local
inspectors normally responsible for the retail and shellfish firms which will Join our new Joint
program. These inspectors will have undergone the same training as the FDA investigators and
NOAA inspectors.
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Safety of the nation's food supply has received signNcant attention in recent years from
researchers, policy makers, food producers, consumers, and the mass media �!, Growing
interest in food safety stems from greater environmental and health awareness and growing fears
about food contamination. Seafood products have not been immune to safety concerns that
characterize most food product categories, Media reports of marine and fresh water poIIution,
contaminants in fish and shellfish, and seafood-borne illnesses have raised questions about
seafood safety and adequacy of federal efforts to monitor seafood.

There is no general consensus on the safety of seafood in the U.S, On one hand, the
U.S. General Accounting Office, after a review of Center for Disease Control and Food and Drug
Administration statistics on seafood-borne Illnesses, seafood samples, and processing plant
inspections, concluded that U.S. seafood supply is essentially safe, and a mandatory federal
inspection program is not warranted. On the other hand, several public interest groups, notably
Public Voice for Food and Health Policy, daim federal efforts to monitor seafood are inadequate
and permit serious threats to public health �,5,8!. A comprehensive study on seafood safety
conducted under the auspices of the Institute of Medicine affirms that the seafood supply is
essentially safe. However, It concludes that there are some areas of risk and recommends
improvements in federal ~ state and local inspection programs �!.

Given the nutritional and health merits of seafood, expansion of national, seafood
consumption is a desirable public policy objective. Rising per capita seafood consumption  from
12.8 pounds in 1980 to 15.9 pounds in 1989! suggests that this objective is being met, The
growth is attributabie to a variety of factors including media reports in the early 1980s of medical
findings that increased seafood consumption reduces the risk of heart disease. Partly because
of health concerns, American consumers also reduced red meat consumption, substituting
seafood, poultry, and other foods that are low in total fat, saturated fat, and cholesterol.
Increased availability of fresh seafood in retail stores and restaurants also encouraged increased
seafood consumption. However, health concern is an argument in consumers' utility function �!.
Consequently, greater concern about seafood safety should slow down growth in seafood
consumption and encourage substitution of safer food forms. This raises several questions. Are
consumers particularly concerned about seafood safety? Does their concern have the potentiaf
to reduce seafood consumption? Will a mandatory seafood inspection program allay their
concern and foster growth in seafood consumption?

It has been shown that willingness to pay a premium price for food decreases with an
increase in hazard content �!. Hence, willingness to pay a premium price for federally Inspected
seafood should be directly related to the amount of safety enhancement such inspection Is
expected to entail. A mandatory federal inspection program is likely to raise costs to consumers



both in higher taxes to support governmental administrative costs and in higher seafood prices
to cover program implementation costs to the U.S. seafood industry. Whether or not such a
program enhances seafood consumption depends on the level of consumer confidence it
engenders and the direct costs to consumers. Information on the potential impact of a
mandatory inspection program on seafood consumption patterns, and on the willingness of
seafood consumers to pay a premium for inspected seafood will contribute to assessments of
merits of such a program,

Empirical attempts to investigate the relationships among seafood safety concerns, seafood
consumption, and willingness to pay for inspected seafood are few. Based on a group of New
Jersey consumers, this study investigates several issues related to seafood safety, Specifically,
an attempt is made to provide answers to the following questions.

What concerns do consumers have about seafood safety and
which types of seafood are they most concerned about?
Are consumers more cautious today about the seafood they
consume than they were five years ago?
Do consumer concerns about seafood safety affect their
seafood consumption patterns?
Are consumers willing to pay more for federally
inspected seafood?
Will mandatory federal inspection reduce consumer
concerns about seafood safety and result in increased
seafood consumption?

 iv!

 v!

METHODS

The data needed to answer the above questions came from an intercept survey of 450
individuals attending the 1990 New Jersey Seafood Festival in Belmar, New Jersey. The event
was attended by about 12,000 people. For responses to be representative of household food
purchase decision makers, the survey was administered only to persons 18 years or older. The
questionnaire contained questions regarding socio-economic and demographic characteristics,
opinions about seafood, consumption patterns, types of concerns respondents have about
seafood, and whether or not respondents are willing to pay a premium price for inspected
seafood.

To generate answers to questions  i! and  ii!, means of relevant variables were
constructed and analyzed. To generate answers to questions  iii!,  iv!, and  v!, the correlation
analysis procedure in FOCUS was used to evaluate the relationship between relevant variables.
A zero value for the correlation coefficient implies no correlation while a +1  -1! value implies
perfect positive  negative! correlation, The extent to which a coefficient devtates from zero reflects
the extent of positive or negative correlation. Since most variables have limited range and many
are binary choice variables, correlation coefficients between them are expected to not deviate
markedly from zero. However, the relative magnitudes of even low correlation coefficients still
indicate relative degrees of correlation among the variables considered,

RESULTS AND DISCUSSION

R It f M nAn I sis

Mean values of socio-economic and demographic vanables and consumer opinions about
seafood are summarized in Table 1. Mean age of survey respondents is 45 years. More females
than males participated in the survey. Mean household size is 2.8. Survey respondents are
generally well-educated; most have post-high school training. With a mean household income



of about $50,000, respondents are generally well-off. The average respondent dines out once per
week, Almost all respondents  98 percent! believe that seafood is good for your health.

When asked their reasons for eating seafood, over half indicated that it "tastes good" and
"is healthy and nutritious", about a third indicated that it "is easy to prepare," and about a quarter
indicated that seafood "adds variety to meals." In spite of the importance of health factors as a
reason for consuming seafood, very few respondents indicated that they eat seafood because of
their doctor's advice. Consumers also do not perceive seafood as "being a good buy".
Promotion of the merits of seafood, attempts to make seafood more affordable, and more
frequent advice from physicians about the health advantages of seafood may be vehicles to future
increases in seafood consumption.

Table 1. Socio-Economic Demographic Factors, Opinions About Seafood, and Frequency of
Consumption: Mean Values and Correlation Coefficients.

Mean~ Correlation Coefficients
Fr uen f Cons m tion
Relative to

~Years A ~Curr at ~aoct-
Eonmi Dem r hi Fat r

44,60b
2.96

2.55

0.01
3.32'

Age
Frequency of Dining Out
Household Income
Sex 0.37

Education Completed
Household Size

0.29

0.20

0.02

0.07

0.02

-0.09

0,14

0.06

0.03

0.01

%.08

0.20I f G f rY rH Ith? 0.98 0.07

Wh Y t f ?

Range of responses:
0 = No, 1 = Yes, unless otherwise specified.
18-72 years. Survey was administered to persons 18 years of age or older.
0 = never, 1 = several times/year, 2. = once or twice/month, 3 = once/week,
and 4 = two or more times/week.
1 = less than $25,000, 2 = $25,000-$49,999, 3 = $50,000-$74,999,
4 = $75,000-$99,999, and 5 = $100,000 or more.
0 = female and 1 = male.
1 = grade school, 2 = high school ~ 3 = technical school,
4 = college, and 5 = graduate or professional school.

9 1 - 9+ persons.
1 = perfect positive correlation, -1 = perfect negative correlation.

Tastes Good

Is Healthy and Nutritious
Is Easy to Prepare
Adds Variety to Meals
Good Quality is Available
ls a Good Buy
Was Suggested by Doctor

0,61

0.54

0.34

0.24

0.12

0.06

0.06

-0.01

0.15

0.06

0.02

0.05

0.00

0.04

0.05

0.27

0,13

4.07

0.12

0.07

0.02



Mean values of responses to questions on current consumption patterns and reasons
for not consuming more seafood appear in Table 2. The average respondent consumes seafood
once per week, consumes seafood at-home slightly less than once per week, and orders seafood
50 to 75 percent of the time when dining out. The average consumer �1 percent! increased
his/her consumption of seafood over the iast 5 years, This is consistent with the national trend.
Compared to a 1985 survey by Better Homes and Gardens, this survey's respondents consume
seafood more often, consume seafood more often at home, dine out less, and order seafood
more often when dining out �!.

The primary reason cited for not eating seafood more often at home and for not
ordering seafood more often when dining out is "it's too expensive". Although "am concerned
about contaminants" and "can't get freshness and quality I like" were among the other important
reasons for not consuming more seafood, price appears to be the major deterrent to more
frequent seafood consumption. Although the proposed mandatory federal seafood inspection
program could increase consumer confidence in seafood safety, it could also result in decreased
seafood consumption if it raises seafood prices significantly.

Mean'

Fre uen of C rrent Seaf od nsum tion
3.26

ln general
At-home 2.92
Order when dining away-from-home
Relative to 5 years ago

304

0.74

Range of responses:
' 0 = no, 1 = yes, unless otherwise indicated.

0 = never, 1 = several times/year, 2 = once or twice/month, 3 = once/week,
and 4 = two or more times/week.
0 = never, 1 = less than 25%,2 = 25%9%,3 = 50-74%, and 4 = 75% or more of the time
when dining out.
-1 = less, 0 = the same, 1 = more,

Table 2. Frequency of Current Consumption and Reasons
for Not Consuming More Seafood: Mean Values.

Wh D n'tY Eat af M r nAtH m?
It's Too Expense
Family Doesn't Like lt
Don't Know How To Cook It
Don't Like Smell

Arn Concerned About Contaminants
Can't Get Freshness and Quality I Like
Type Preferred Not Available
Don't Like Handling It
Don't Like Taste/Ravor

Wh n'tY r f M r nWhnDinin
It's Too Expense
Type Preferred Not Available
Portions Served are Insufficient
Can't Get Freshness and Quality I Like
Not Familiar With Menu Items
Am Concerned About Contaminants
Don't Like Taste/Flavor

0.30

0.10

0.09

0.08

0,08

0.07

0.07

0.04

0.02

0.21

0.11

010

0.10

0.08

0.07

0.02
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The second most important reason cited for not eating seafood more often at home is that
"family members don't like it . This factor is likely to be increasingly important as a deterrent to
at home consumption as family size increases. Other reasons cited for not eating seafood more
often at home include "don't know how to cook it," "don't like smelt," and "type preferred is not
available". "Type preferred not available," "insufficient portions served," and "am not familiar with
menu items" are other reasons cited for not ordering more seafood when dining out. "Don't like
taste/flavor" is not an important deterrent to increased seafood consumption either at home or
when dining out. Educational programs on seafood preparation and how to minimize off odors
when preparing seafood, and new products which are appealing to children, minimize odors, and
are easy to prepare may be useful avenues to increasing at home consumption,

Mean values of responses to the questions about type of concerns about seafood and means
by which caution is exercised in consuming seafood appear in Table 3. In response to the
question "What concerns you about seafood?", 63 percent chose contaminants, 31 percent chose
"concerned about uninspected seafood", and 29 percent chose "bacteria from poor handling".
Only 10-14 percent expressed concern about parasites, additives, and viruses and toxins. With
the major concern of respondents being contaminants, uninspected seafood, and bacteria from
poor handling, it appears that for federal inspection to allay the fears of consumers it should at
least address these issues.

In response to the question "Are you more cautious when eating seafood today compared to
five years ago?", a little over half �6 percent! indicated that they are. The fact that fewer
respondents are more cautious �6 percent! than are concerned �3 percent! about seafood
safety indicates that concern about seafood safety does not automatically result in greater
caution, that is, behavioral change. When asked How do you exercise caution when eating
seafood?', the majority of respondents chose by eating less "raw shelNsh" and "raw finfish".
Greater reduction in raw versus fresh cooked shellfish and finfish indicates that consumers
understand that cooking seafood reduces many health risks. Only 6 percent reduced
consumption of all seafood as a result of concern about seafood safety.

The heavy media coverage of marine pollution and seafood contaminants in New Jersey in
recent years motivated specific survey questions about whether consumers had exercised caution
by eating New Jersey seafood, In spite of considerable negative media, relatively few of the
survey respondents �1 percent! reported decreasing their consumption of New Jersey finfish and
shellfish. It is possible that the festivai did not attract people with serious concerns about New
Jersey seafood quality. Furthermore, low frequency seafood consumers are more likely to have
reduced seafood consumption than respondents of this survey who are clearly seafood
enthusiasts. It has been argued that federal inspection of seafood has the capacity to encourage
seafood consumption  9!. The fact that a strong majority �1 percent! of survey respondents
expressed a willingness to pay more for federally inspected seafood indicates that consumer
satisfaction is likely to increase under such a program. This issue is pursued further below.

Re It rr I ti nA I i

Correlation coefficients indicating relationships between frequency of seafood consumption
 current and relative to five years ago! and hypothesized related factors are reported in Tables
1 and 3. Related factors of particular interest are those indicating: socio4emographic
characteristics, opinions about seafood, types of concerns about seafood, and means by
which caution is exercised in consuming seafood.
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Table 3. Concern and Caution Regarding Seafood Consumption and
Frequency of Consumption: Mean Values and Correlation Coefficients.

Fr uen of C n um tion
Relative to

* ill'

~Mn'

0.02

0.01

-0.01

0.09

0.05

0.05

Are Yo M r C i usWh nEatin
afo m ar t Y arsA o?

H wD Y uExeri Ca inWhn

0.56 -0.1 0 -0.06

Etin eaf ~ B Etin L

Ar Y Willin t P Mr fr
F II In t f ? 0.71

Range of responses:
' 0=No.1= Yes

1 = perfect positive correlation, -1 = perfect negative correlation

Among the socio-economic and demographic variables, age of consumer is most positively
correlated with both the growth in seafood consumption over the past five years and frequency
of current seafood consumption. Increased seafood consumption among older consumers may
be driven by greater health concerns. Frequency of current seafood consumption is strongly
correlated with frequency of dining out, reflecting the importance of away from home
consumption in overall seafood consumption. Household size is inversely correlated with both
growth ln seafood consumption over the past five years and frequency of current seafood
consumption. This is attributable to lower per capita disposable incomes of larger families.
However, recalling that "family members don't like it" was the second most important reason cited
for not consuming seafood more often at horne, suggests that the taste preferences of children
also is a contributor.

The opinion that seafood is "good for one's health ls positively correlated with both growth
in and current seafood consumption consumption. However, the latter is more strongly
correlated. Among the reasons given for eating seafood, the strongest degree of correlation with
growth in and current seafood consumption is found with the opinion that seafood is "healthy and
nutritious". Consumers who believe that seafood is "easy to prepare" and that "good quality
seafood is available" tend to have increased seafood consumption over time and currently to eat

Contaminants
Uninspected Seafood
Bacteria from Poor Handling
Parasites

Additives

Viruses 8 Toxins

Raw Shellfish
Raw Finfish

Fresh  cooked! Shellfish
Processed Seafood
New Jersey Finfish and Shellfish
Fresh  cooked! Finfish
All Seafood

0.63

0.31

0.29
0.'I4

0.13

0.10

0.28

0.21
0.'I6

0.11

0.1 1

0.07

0.06

0.01

0.10

4.06

%,04
-0.09

4.12

4.1 3

4.06

0.04

%,01

-0.05

-0,02

-0.03

0.04

0.04

0.04

0,00

4.05

4.05

O.08
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more seafood. Those who eat seafood based on their doctor's advice tend to have increased
consumption over time. Current seafood consumption is positively correlated also with the
opinion that seafood "tastes good" and "is a good buy". However, growth in seafood
consumption is not, Current seafood consumption is negatively correlated with the opinion that
seafood adds variety to meals. Hence, consumers who look at seafood as a source of variety
may be low frequency consumers; for seafood enthusiasts, variety may not be an important
reason for seafood consumption.

Frequency of current consumption is inversely correlated with concern about each potential
source of seafood safety problem  i.e., contaminants, parasites, viruses and toxins, additives, and
bacteria from poor handling! except uninspected seafood. That is, people with these concerns
consume less than those not concerned about these issues. This is consistent with the
arguments of Faiconi and Roe �! that perceptions of greater health hazards result in lower levels
of consumption, all other factors held constant. However, growth In seafood consumption is not
inversely correlated with concern about any seafood safety issue, except bacteria from poor
handiing. Hence, in spite of reduced consumption as a result of concern about seafood safety,
total consumption for the aggregate sample has increased over time. Apparently, for the sample,
greater awareness of health benefits of seafood and other factors have exerted a greater positive
influence on seafood consumption, The argument can also be made that growth in consumption
among persons that have increased consumption has been greater than the decline in
consumption among those that have reduced consumption.

Recall that fifty-six percent of respondents indicated that they are actually more cautious today
when eating seafood than they were five years ago. The inverse correlation between the
expression of caution and both current and growth in seafood consumption indicates that those
consumers that become cautious as a result of their concerns about seafood safety actually
reduce seafood consumption. Given that overall consumption increased over time and concern
about seafood is not inversely correlated with seafood consumption, reduced consumption by
consumers that have been more cautious is outweighed by the enthusiasm of those who are not
more cautious, Incentives to increase seafood consumption  i.e., awareness of the health benefits
and increased income! apparentiy have exerted a stronger influence on seafood consumers than
negative factors.

Those who exercised their caution by decreasing their consumption of all seafood, fresh
 cooked! finfish, New Jersey finfish and shellfish, fresh  cooked! shellfish, and processed seafood
reduced their consumption of seafood over time. On the other hand, those who exercised their
caution by consuming less raw finfish and raw shellfish over time increased their overall
consumption of seafood over time. These results suggest that concern about fresh  cooked!
finfish and shellfish and processed seafood, items which comprise the bulk of seafood consumed,
is what reduces total seafood consumption, and that concern about raw fish  sushi, seviche, etc.!
and shellfish, which is a small percentage of total seafood consumed, may actually increase total
seafood consumption. This Indicates substitution among seafood types in response to concern.
Greater concern about raw seafood seems to encourage the substitution of fresh  cooked! and
processed seafood for raw seafood in the diet with the result of increased seafood consumption
over time.

Correlation coefficients showing relationships between the willingness to pay more for federally
inspected seafood and hypothesized causal and related factors are reported in Table 4. With
regard to soci~conomlc and demographic factors, survey results indicate that willingness to pay
is positively correlated with the level of education, household income, and age. This is not
surprising because level of education is expected to be directly related to awareness of health
risks, household income with ability to pay, and age with increased health concerns. Males and
larger families are less willing to pay more for federally inspected seafood. The latter may be
explained by lower per capita discretionary income.
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Table 4. Willingness to Pay More For Federally Inspected Seafood
Versus Related Factors: Correlation Coefficients.

Willingness to Pay More For
F erall Ins ected Seaf od

S i -E on mican Demo ra hic F tor
Level of Education
Household Income
Age
Household Size
Sex

Fre uen of Seaf d Consum tion
Curent Total
Relative to 5 Years Ago
Current, At-Home
Current, Away-From-Home

R asons f r Not E tin Seafo Mor Oft nAt Hom
Am Concerned About Contaminants
Don't Like Taste/Flavor
Don't Like Smell

Can't Get Freshness and Quality I LIke
It's Too Expensive

Ra n frNtOrerin S f Mr Oftn

Can't Get Freshness and Quality I Like
Am Concerned About Contaminants
lt's Too Expense

Uninspected Seafood
Additives

Contaminants
Parasites
Bacteria From Poor Handling
Viruses & Toxins

M r i WhnEatin S f T

Raw Finfish
New Jersey Fish and Shellfish
All Seafood
Processed Seafood
Fresh  Cooked! Shellfish
Fresh  Cooked! Finfish
Raw Shellfish

Range of Responses:
1 = perfect positive correlation, -1 = perfect negative correlation

0.04

0.03

0.02

%.05

4.09

0.09

0,05

0.04

0.00

0.11

0.08

0.05

0.05

%.20

0.11

0.05

0.03

0.03

0.09

0.09

0.05

0.03

0.02

0.01

0.00
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Expressed willingness to pay more for federally inspected seafood is positively correlated with
all of the following: frequencies of current seafood consumption, seafood consumption relative
to five years ago, and current seafood consumption at home. Frequency of away from home
consumption is not directly correlated with willingness to pay, perhaps because consumers
already pay premium prices for seafood purchased away from home. Hence, frequent seafood
consumers tend to be more willing than less frequent ones.

With respect to reasons for not eating more seafood at home, concern about contaminants,
taste/flavor, smell, and freshness and quality are positively correlated with willingness to pay. The
more consumers are concerned about the expense of seafood both at home and away from
home, the less willing they are to pay a premium for federally inspected seafood. None of the
other factors affecting decisions to order seafood while dining out, including the quality issues
 freshness and quality, and contaminants!, are correlated with willingness to pay. Apparently,
consumers are less concerned about seafood safety when dining out and federal inspection is
less likely to encourage seafood consumption away from home.

As one would suspect, consumers concerned about uninspected seafood are the ones most
willing to pay more for federally inspected seafood. Concern about additives, contaminants, and
parasites are also positively correlated with willingness to pay although not as strongly. A
surprising finding is that consumers concerned about bacteria from poor handling and viruses
and toxins are least willing to pay more.

Increased caution in consuming seafood relative to five years ago is positively correlated with
willingness to pay more for federally inspected seafood. With respect to the means by which
caution is exercised, the following are apparent: reduced consumption of raw finfish and New
Jersey fish and shellfish are most positively correlated with willingness to pay. Although reduced
consumption of all seafood, processed seafood, fresh  cooked! shellfish, and fresh  cooked!
finfish also are positively correlated with willingness to pay, they are not as strongly so.
Apparently, New Jersey consumers want to feel more confident about locally caught fresh fish
and shellfish, and all raw finfish, Surprisingly, there is no correlation between reduced
consumption of raw shellfish and willingness to pay more for federally inspected seafood.

CONCLUSIONS

Results suggest that the major source of consumer seafood safety concern is contaminants
followed by, in order of importance, uninspected seafood, bacteria from poor handling, parasites,
additives, and viruses and toxins. A little more than half of consumers reported that they are
more cautious in the seafood they consume today compared with five years ago. Consumers
are most cautious with respect to raw seafood than cooked  fresh! and processed seafood;
roughly one-quarter of consumers have reduced their consumption of raw shellfish and finfish.
Consistent with the thesis of Falconi and Roe �! ~ consumers concerned about seafood safety
consume less than those who are not. However, overall consumption of seafood increased
during the past five years because factors enhancing seafood consumption apparently
outweighed factors that tended to reduce consumption. Perceptions that seafood is healthy and
nutritious and is good for one's health are important factors encouraging greater seafood
consumption. Furthermore, caution with respect to raw shellfish and finfish actually increases
total seafood consumption as consumers substitute safer types of seafood such as fresh  cooked!
finfish and processed seafood.

Even though 7$ percent of respondents indicate a wiliingness to pay more for federally
inspected seafood, survey results indicate a resistance to further price increases. The foremost
reason given for not consuming more seafood both at home and when dining out is that seafood
is already too expensive. Among the reasons given for not consuming more seafood both at
home and away from home, concern about expense is the most inversely correlated with



27

willingness to pay. Apparently, although mandatory seafood inspection is likely to allay consumer
concern about seafood safety, particularly the general concern that it is not an inspected
commodity, such a program may not result in increased seafood consumption to the extent that
it raises prices significantly.
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A STUDY OF CONSUMERS' PERCEPTIONS
OF

SHELLFISH HEALTH RISKS
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University of Florida
Gainesville, FL 32611

INTRODUCTION

Food safety is a concern for food processors and food system regulators because of the
multiple health risks from food contaminants. These health risks include long-term mortality risk
due to carcinogens and both mortality and morbidity risks from bacterial or viral contaminants.
Economists have documented numerous examples of the negative effects of short-term
contamination scares on market demand for food �, 5, 8, 12, 21, 26, and 29!, But relatively little
is known about consumers' impressions of the safety of specific foods. Nor have the factors that
determine individual consumer's safety perceptions of specific foods been investigated.

Consumers may have different views of a food's safety. Psychologists have shown that
individuals selectively form risk perceptions based on prior experiences, personal characteristics
and cognitive skills. It is important to understand the factors that influence these differences in
consumers' subjective perceptions so that food processors and food safety regulators can
effectively respond to food safety concerns.

In this paper we investigate the determinants of safety perceptions for oysters and shrimp
by consumers in the southeastern U.S. Oysters are especially relevant because spokespersons
for the seafood industry have cited health risks from sheINsh as a serious impediment to growth
in seafood consumption �, 14!. The U.S. Food and Drug Administration estimates that raw or
partially cooked molluscan shellfish are 83 to 122 times more likely to cause illnesses than
chicken on a pound for pound consumed basis. On the other hand, shrimp are relatively safe
to consume �8!.

Illnesses attributed to contaminants in shellfish range from minor stomach distress and
diarrhea to severe intestinal disorders that can be fatal  9!. Currently, shellfish safety is regulated
under the voluntary National Shellfish Sanitation Program. But, shellfish are not subject to the
same type of continuous, on-site inspection used for other flesh products such as beef and
chicken. Congressional legislation has been proposed to overhaul and expand the shellfish
inspection program, but no action has been taken because of differin opinions about the
appropriate regulatory agency, the effects on consumer demand, and administrative costs,

ln the next section we review some of the psychological and economic literature on risk
perceptions to Identify possible determinants of subjective food safety perceptions, We focus on
risk characteristics and individual attitudes and background as the primary determinants. In
Section 3 we describe our sample of individuals in the southeastern U.S. and explain the structure
of the survey instrument. Section 4 presents empirical results from a predictive model of
consumers' safety perceptions of oysters and shrimp, As we discuss in Section 5, our results

~The authors are a Graduate Research Assistant, Professor, and Eminent Scholar,
respectively.
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indicate that consumer attitudes, knowledge, and the characteristics of the risk have a significant
effect on consumers' safety perceptions of the two shellfish products.

THE BASIS OF HEALTH RISK PERCEPTIONS

There is a distinction between objective risk and subjective risk �1!. Objective risk is a
measure of risk based on experimental evidence. Subjective risk or risk perceptions, on the other
hand, rely on the perceptions of those individuals who assess the risk. Hence, the most relevant
risk to individual consumers is their subjective perceptions of a risk, and the following review
focuses on determinants of subjective risk.

Risk is an abstract concept that is not easily understood by most individuals, Simon � 8!
was the first to observe that human information processing abilities limit individuals' response to
risks. He introduced the notion of "bounded rationality" that suggests cognitive limitations force
people to construct simplified models of complicated mental tasks. One consequence of
bounded rationality is that individuals may ignore uncertainty �0!. But, typically people make risk
judgments based on very general inferential rules known as heuristics to reduce difficult mental
tasks to simpler ones.

One heuristic that has special relevance to risk perception is "availability" - an event is
perceived likely or frequent if instances of It are easy to imagine or recall �7!. This heuristic
suggests that personal knowledge and experience are important determinants of perceived risk
�0!. Availability is also affected by factors unrelated to frequency of occurrence. For example,
a recent disaster or a vivid film could strongly influence risk perceptions �9!. Past studies of
consumers' response to food contamination events have introduced availability of risk information
by measuring the extent of newspaper coverage  e.g., 21, 26, 29!. But, since these studies were
based on market data, they did not explore the effects of individual heterogeneity in risk
knowledge and experience on the formation of risk perceptions.

Grider et al. �! and Hogarth �0! also suggest that the interpretation of available safety
information may be influenced by unique personal characteristics. What a person expects to see
 or hear, touch, smell, or taste! can greatly affect perceptions. Motivations can cause one to
perceive what one needs or wants. Also, sensory experiences during childhood can alter the way
 s! he perceives risky events. Thus, it is likely that individuals will respond differently to publicized
food contamination incidents depending on their expectations, motivations and past experience
with the food.

In addition to the availability heuristic and personal interpretation, other potential
determinants of risk perceptions have been proposed. Starr �4! reviewed data on risk exposure
and levels of participation in different activities and observed that "... individuals appear willing to
accept risks from voluntary activities roughly 1,000 times greater than they would tolerate from
involuntaryactivities  p.1237!. Later, Starretal. �5! speculated thatthisphenomenonwasdue
to the perceived controllability of the risk. If people believe they can manage the risk situation,
they may take the chance. If the risk is not considered controllable, they become fearful and risk-
averse, and will accept only a much smaller risk.

Another factor in the formation of risk perceptions cited by Starr �4! was the probable
severity of a negative outcome. For example, commercial air transportation is perceived to be
more risky than auto travel because the results of an aviation accident are far more severe than
the consequences of an auto accident. This suggests that Individuals may have different safety
perceptions if they believe an actMty could be fatal than I they expect only temporary disability.

An additional determinant of safety perceptions is people's preferences for certain beliefs.
According to the theory of cognitive dissonance, a habitual behavior can lead indMduals to adjust
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their beliefs to agree with the behavioral pattern �!. For instance, a person who continues to
work in a dangerous job tends to believe the job is not dangerous.

The conceptual aspects of risk perceptions provide a framework to analyze food safety
perceptions. But, most of the findings mentioned above were based on studies of environmental
hazards, occupational hazards, technological risks, chronic diseases, etc. The generality of these
propositions to food health risks has yet been investigated.

To operationalize this analysis, perceived risk was measured empirically by a
unidimensional rating scheme that puts the safety of oysters or shrimp on a single scale, e.g.,
from "very safe" to "very unsafe." This rating approach has been used to elicit safety perceptions
for a variety of hazards  e.g., Spence et al., 23, 30, 7 and 22! but it has not been used for specific
food products. This approach has the advantage of simplicity and the rating task can be easily
understood by most individuals.

These conceptual and practical concerns led us to posit the following model of
individual's safety perceptions of oysters or shrimp:

SAFETY RATING = f  AWARENESS, PRIOR ILLNESS, FREQUENCY OF USE,
HEALTH STATUS, CONTROLLABILITY, SOURCE OF RISK, AGE, EDUCATION,
LOCATION OF RESIDENCE, CHILDREN, RELIGION, LIKELIHOOD OF ILLNESS,
SEVERITY OF ILLNESS!,

Drawing on the availability heuristic, individuals' safety rating of a food is influenced by their
awareness of health problems due to the food. This awareness may come from media reports
or from friends and family. Prior illness from eating a specific food should influence the safety
rating since these consumers have direct experience with the health risk. Also, the frequency of
eating a food can influence safety perceptions. Individuals who regularly consume a food and
have had no adverse health effects may prefer to ignore information about product risks
according to cognitive dissonance.

If the risk is considered controllable by a person,  s!he may simply discount the risk leveI.
The level of controllability may depend on the expected source of the health risk. If the health
risk is due to improper food preparation in the home or restaurant, the risk is more manageable
by a consumer. But, if the health risk enters in harvesting and processing practices, the
consumer may have little control. Also, past studies have found that young and middle age
consumers are probably more aware of microbial contaminants in foods than older consumers
�7!. But, people's ability to control a risk may also increase with age. Similarly, if a consumer
considers him/herself in good health,  s!he may perceive a smaller risk. Earlier studies also
suggest consumers with more education are less likely to expect bacterial contamination in meat
products purchased from stores � 7!.

Residents in coastal areas may be more knowledgeable of shellfish safety problems
because of economic importance of the industry locally, media coverage, product availability, and
consumption opportunities. On the other hand, they may also perceive smaller risk in these foods
because their consumption habits reinforced the belief that shellfish are not unsafe. The presence
of children in the household may lead a consumer to be more adverse to illnesses from foods.
A consumer's religious affiliation can influence food safety perceptions. For example, oithodox
Judaism prohibits sheIIffsh consumption due to a fear of contamination. It would be expected
that Jewish consumers would have lower safety ratings of shellfish products. Finally, the two
characteristics of a risk, likelihood and severity, can be used to predict the safety rating since they
represent individual components of the risk. They can be evaluated to determine whether the two
components have a distinct effect on safety perceptions.



SURVEY DESIGN AND STATISTICAL PROCEDURE

A random digit telephone survey of adults �8 years or older! in the Mid-Atlantic and
Southeastern states constitutes the source of data for this analysis. These states were Delaware,
Maryland, Virginia, North and South Carolinas, Georgia, Florida, Alabama, Mississippi, Louisiana,
and Texas. The region was selected because most oysters harvested in the Southeast are
marketed in these states. The survey was administered by a private market research firm in two
waves: January 8-19, 1990 and April 104une 27, 1990, The scope and framing of questions in
the survey were based on focus group Interviews with shellfish consumers and nonconsumers
during the summer and fall of 1989 �3!. The phone survey sample was stratified to provide
proportional representation for each state in the region.

The interviews typically lasted about 10-15 minutes. Respondents reported their frequency
of oyster consumption during the one-year period prior to the survey, their frequency of shrimp
consumption in the two-month period prior to the survey, their safety ratings of oysters and
shrimp on a 1  "Not safe at all"! to 7  ' Perfectly safe"! scale, knowledge of and experiences with
unsafe oysters or shrimp, and demographic profiles, No specific contaminant was cited as the
cause of safety problems so the ratings could reflect both short-term morbidity risks and long-
term mortality risks, No distinction was made between at-home and restaurant consumption of
the shellfish because of the many non-food characteristics of restaurant meals that could influence
perceptions. Also, all product forms  raw, canned and cooked! were considered the same since
contaminants could be present in each form.

Descriptions and sample statistics for the variables used in this analysis are reported in
Table 1. Interviews that had missing values for any of the variables were deleted. Consequently,
606 and 650 complete interviews were available for oysters and shrimp models, respectively,
Both the mean and median safety rating of oysters �.90 and 4.00! were lower than that of shrimp
�.80 and 5.00!.

The sample mean of the chance of getting sick from oysters �.30! shows the average
respondent thought it was fairly likely to become Ill from eating unsafe oysters. The mean value
of the severity of illness variable for oysters �.78! indicates that, on average, the respondents
expected a relatively severe illness if they ate bacterially contaminated oysters. In contrast, the
corresponding sample values for shrimp suggest the average respondent believed shrimp were
less likely to cause illness and the severity of illness is lower than oysters,

An additional variable reported in Table 1 that has not been discussed previously is a
dummy variable for a respondent's viewing the American Broadcasting Company's report on raw
shellfish safety during their "20/20" television news show on February 9, 1990. This report
focused on the Food and Drug Administration risk estimates cited earlier in this article, problems
in the current shellfish inspection program, and examples of the health problems caused by
contaminated sheINsh. Since this report occurred after the first wave of telephone interviews, it
provided a unique opportunity to identify the influence of national media attention on individual
consumer's safety perceptions of oysters.
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Table 1. Characteristics of the Samples

M an t ndar Devi tion M i n

Variable ShrimpOysters

4.80 �.43! / 5
054  -! /1
0.04  -!/0
1.18 �.94! / 1
1.69 �.73! /2
2.50 �.99! / 3

1.75 �.68! /2
3,83 �.19! /4
0.63   -! /1
o34  -! /o
0.02  -!/0
2.73 �.80! / 3
2.06 �.84! / 2
0.14   - ! / 0

' The variable definitions are: Safety Rating is a respondent's assessment of oyster/shrimp safety
on a 1-to-7 semantic differential scale, 1 = not safe at all, 7 = perfectly safe; Awareness is 1 if
 s!he has read or heard about illnesses or diseases caused by unsafe oysters/shrimp, 0
otherwise; Prior Illness is 1 if  s!he has gotten sick from eating bad or unsafe oysters/shrimp, 0
otheneise; Frequency of oysters/shrimp use in the past year/two months = 0 for a non-user, 1
if the respondent ate less than or equal to once per month, 2 lf  s!he ate from 2 to 4 times per
month, = 3 If more than 4 times per month; self-rated Health Status for the respondent's age, 1
= excellent, 4 = poor; perceived Controllability of shellfish safety problems by individuals = 1 if
not controllable, 4 if very controllable; Water = 1 If the respondent thought the primary source
of food safety problems with oysters was in the water where oysters grow, = 0 otherwise;
Process =1 If the respondent thought the primary source of food safety problems was the
processing and transportation of oysters, 0 otherwise; Store/Restaurant = 1 if the respondent
thought the primary source of food safety problems was in the stores or reMurants that sell
oysters; Age of the respondent, 1 = 18 - 34 years, 2 = 35 - 64 years, 3 = over 65; Education of
the respondent, 1 = grade school, 6 - postgraduate; Location of Residence = 1 if the
respondent's residence is more than 100 miles from the nearest coast, 0 otherwise; Child = 1 if
there are children under 12 years of age in the respondent's household, 0 otherwise; Religion =
1 if Jewish, 0 otherwise; perceived Chance of getting sick from oysters/shrimp = 1 if very likely,
= 4 if not at all likely; perceived Severity of such illness = 1 if very severe, = 4 if not at aII severe;
20/20 = 1 if the respondent saw the ABC 20/20 program on raw shellfish safety, 0 otherwise.

The introduction to these questions is "sometimes foods are not safe because of bacterial
contamination."

Safety Rating
Awareness

Prior Illness

Frequency of Use
Health Status

Control

Water

Process

Store/Restaurant
Age
Education

Location of Residence
Child

Religion
Chance of illness
Severity of illness
20/20

3.90 �.62! / 4
O87  -!/1
0.07   - ! / 0
0.74 �.67! / 1
1.64 �.72! / 2
2.52 �.99! / 2
0.49  -! /0
O.39  -! /0
o,1o   -! /0
1,78 �.66! / 2
3.93 �.20! / 4
o.6o  -! /1
0.33   - ! / 0
0.02   -! /0
2.30 �.83! /2
1.78 �.80! / 2
0.15   - ! / 0



33

It is known that certain categories of individuals are more vulnerable to oyster safety
problems than others. For example, people who eat raw oysters have higher chances of getting
sick from the food. In addition, individuals with a history of diabetes or liver diseases are
susceptible topi n vumeirurss, a natural bacterium that can cause severe illness or even death.

A comparison of oyster risk perceptions and awareness of oyster safety problems
between various categories of respondents in the oyster sample is shown in Table 2. Generally
speaking, the median rating and proportion of individuals who had heard or read about unsafe
oysters appear to be similar between each of the three pairs of respondents. However, median
and proportion tests indicate no significant differences in either the median or proportion, except
that more individuals in the with-liverMiseases group were aware of oyster safety problems � 00%!
than those in the without-liver-diseases group  87%!,

~tnt rvi we

Test StatisticResponse Without a history of With a history of

Oyster Safety
Rating  Median!

Diab~tq
4.00 4.00 0.03

4.00 0.572,00

4,00 0.96

gjiil~tg
0.89

9,410.87

~Rw Qy~tr
0.91 0.72

The null hypothesis for safety rating is the two medians in each pair of groups are same. The
null hypothesis for the awareness is that the two proportions in each pair of groups are the same.
The test statistics are approximated by standardized normal distribution.

Interviewees with a history of eating raw oysters are those who ate raw oysters during the one-
year period prior to the survey. Interviewees without such a history are those who ate oysters
during the same period but did not have any raw oysters.

EMPIRICAL RESULTS

Respondents' ratings of oyster and shrimp safety were used in an ordered probit
statistical model to examine the effects of each variable on safety perceptions. The ordered
probit model �5! provides statlsticai estimates of the relationship between a set of independent

Awareness of
Oyster Safety
Problems

 Proportion!

Table 2. Comparisons of Group Median and
Proportion for Various Categories of Respondents
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variables and an ordinal ranking of individual preferences. A coefficient indicates the change in
probability of a higher ranking attributable to an independent variable. Test statistics for individual
coefficients and the model can be interpreted in the same way as results from multiple regression
analysis.

Maximum likelihood estimates for the ordered probit model of oyster safety ratings are
presented in Table 3. The first column lists the estimates and their asymptotic standard errors
for the oyster sample, and the second for the shrimp sample. Most of the variables related to the
availability heuristic had the expected sign and were statisticafiy significant. Individuals who
indicated they had heard or read about illnesses caused by contaminated oysters or shrimp had
a lower safety rating than individuals who had not. Respondents who had a prior illness
attributable to oysters also gave a lower safety rating but the coefficient was not statistically
significant, Meanwhile, respondents who reported sickness experience with unsafe shrimp tended
to give a lower safety rating for shrimp, The average individual, whether an oyster consumer or
not, gave a significantly lower safety rating to oysters if they had seen the 20/20 program. This
program, which presented many facts that probably were not known to the general public,
appears to have influenced the information available to these viewers and had a negative impact
on oyster safety perceptions. But the effect of this program does not seem to carry over to
respondents' beliefs of shrimp safety as the corresponding coeNcient in the shrimp model is not
statistically significantly.

Individuals who consumed oysters or shrimp more frequently generally gave oysters or
shrimp a higher safety rating. It suggests a form of cognitive dissonance in that frequent
consumers may adjust their safety perceptions to agree with current eating habits.

The perceived controllability of the health risk was also important. Individuals who
disagreed with the statement, "... there isn't much the average person can do to avoid safety
problems from shellfish products," were more likely to believe they could control the health risks
from oysters or shrimp. Therefore, they were more likely to give a higher safety rating to these
products. Individuals who agreed were more likely to give a lower rating. Also, individuals who
believed that the health risks originated from the waters where oysters grew were more likely to
give a lower safety rating than others who attributed the fisks to themselves.

The age and education of the respondent had an impact on the safety rating. Consistent
with the results in Penner et al, �7!, older respondents were more likely to give a higher safety
rating than younger respondents. Whether the difference in perceptions can be attributed to
better understanding of food contaminants by younger people or the perceived controllability of
the risks increase with age cannot be determined from the data. Respondents who had more
education were more likely to give oysters or shrimp a lower safety rating. This suggests that
more educated consumers may be better informed about the health risks of oysters or shrimp.

Other demographic variables also influenced the safety rating. Consumers who lived
more than 100 miles from the coast gave lower safety ratings to oysters than coastal
residents. Since specialty seafood stores are more common in coastal areas, consumers may feel
that these stores are discriminating in the selection of suppliers as well as in product handling and
augment their ability to control risks �3!. This result may also reflect greater familiarity of
seafood products by consumers in coastal areas. However, location of residence did not
significantly influence respondents' beliefs about the safety of shrimp. The other demographic
variables, presence of a young child ln the respondent's household and the respondent's religious
aNIIation, did not have a significant effect on the safety rating.
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Table 3. Maximum Likelihood Estimates from Ordered Probit Model
of Oysters and Shrimp Safety Ratings

C fficient St ndar error

ShrimpOysters'Variable

1.64 �.30!
4.46 �,09! **
-0.54 {0.27! «»
0.17 �,05!»»

4.05 �.06!
0,07 �.04!

0.17 �.07!**
-0.11 �.04!«*
-0.14 �.09!
O.04 �.09!
-0,56 �.41!
0.19 �.05! «»
0.14 �.05! *

-0.20 �.12!

650

-Log L
-Log L Slopes = 0!

1029.20
1'l19.10

1061.90

1121.50

McFadden's R 0.07 0.06

Estimated underlying thresholds  for the dependent variable! and their standard errors are:
p< =0.57�.07!, ii2=1.25�.08!, ~ =1.94�.09!, g4=2.69�.10!, and its=3.31�.13!,

Estimated underlying thresholds  for the dependent variable! and their standard errors are;
gt =0.49�,10!, g =1,18�.12!, Ps -� 1.80�.12!, g4=2.67�.13!, and ps=3.46�.14!.
' ** denotes the coefficient is significant at 0.05 level.

' denotes the coefficient ls significant at 0.10 level,

Finally, the characteristics of the risk are Important. Individuals who felt that an illness from
eating oysters or shrimp was not very likely gave higher safety ratings than individuals who
believed an illness was likely. In addition, Individuals who did not expect a severe illness even
If an illness from oysters or shrimp did occur gave a higher safety rating than individuals who
expected a severe illness. Both of these variables were highly significant but the chance of illness
variable had a larger effect on the safety rating than the severity variable. This suggests that
consumers may be more concerned about the likelihood of getting sick from one of the shellfish
than the severity of the illness they would experience.

Intercept
Awareness

Prior Illness

Frequency of Use
Health Status
Control

Water

Process

Store/Restaurant
Age
Education

Location of Residence
Child

Religion
Chance of illness
Severity of Illness
20/20

1.15 �.50!
-0.68 �.15!
-0.23 �.18!
0.37 �.07!»* .
0.08 �.06!
0.11 �.04!*»

%,68 �.40!
-0.49 �.41!
4.53 �.42!
0.21 �,07!**

-0.11 �.04! «*
-0.17 �.09!»
0.01 �,10!

4.47 �.33!
0.37 �.06! «*
0.14 �.06!**

4.35 �.12!»»



IMPLICATIONS FOR SHELLFISH INSPECTION PROGRAMS
AND MARKETING PROMOTIONS

The results from our survey of consumers in the southeastern Ll.S. confirm that many of the
determinants that influence individuals' perceptions of risks in everyday activities also influence
their perceptions of oyster or shrimp safety. These subjective perceptions are influenced by
media information and many indirect types of information. It is clear, however, that each
individual interprets this information in a different way according to his or her personal
characteristics, attitudes toward risk controllability, and behavioral habits.

The empirical analysis shows that the feeling of control over health risks is positively
associated with respondents' safety perceptions of the two shellfish products. Thus, the
effectiveness of a comprehensive shellfish safety regulation system in improving the safety
perceptions of oysters would be enhanced by a program that not only regulates harvesting and
processing practices but also improves consumers' ability to control the health risks from oysters.
This type of consumer education program would make it clear that consumers can take an active
role in assuring the safety of the shellfish they eat. The emphasis on controllability is particularly
relevant since oysters are often eaten raw, illegal or recreational harvest of oysters is widespread
�6!, and people with certain health problems should avoid raw shellfish �!.

One part of such a program would be an education campaign by the seafood industry or
government or both to improve consumers' knowledge of and ability to purchase, handie and
prepare shellfish. The campaign could also include information about the susceptibility of high-
risk categories of individuals as they may have underestimated the risk of eating oysters while
they can least afford to do so. To the extent that the probability of becoming ill from eating
unsafe oysters can be minimized by consumer discretion, information on cooking methods and
presence of bacterial or viral contarninants in oysters would help reduce the number of shellfish-
borne illnesses and promote better product image among consumers. While this type of effort
may have some short-term negative impacts on product demand because consumers will be
made more aware of safety problems, the long-term effects would probably be better product
Image,
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