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Identifying Frequent Seafood
Purchasers in the Northeastern U.S.
Robert O. Herrmann, Ganesh P. Rauniyar, Gregory D. Hanson,
and Guoquing Wang

Factors affecting the frequency of purchase of fish and other seafood for at-home and
restaurant consumption by Northeaster consumers were investigated. Cluster aoalysis
identified six groups of consumers with similar perceptions of the attributes of fish.
Demographic andchrster membership vreriableswere employed inlogistic regressions to
identify the characteristics of frequent at-home use and restaurant purchasers. At-home
purchase was more likely to be frequent among respondents with white collar occupations,
older ages, urbart/suburban and New England residence, recreational frshlng participation, and
membership in one of five attitudinal clusters. Restaurant purchase was more likely to be
frequent mongwhites andamong those with higher incomes, white collar occupations,
recreational fishhrg involvement and among members of two clusters with favorable attitudes
toward t%h; it was less Iikelyto be frequent in households with children age 10 and under

Introduction

Important structural changes are occurring in the
seafood industry which impact on both marine
fishery and aquiculture operations. After peaking
in 1987, per capita seafood consumption has de-
clined in recent years, apparently as the result of
seafood safety scares and the high cost of seafood
relative to meat and poultry (Harvey). Despite this
decline, overall consumption has held relatively
steady as a result of population increases.

Significant supply changes also are occurring
with aquiculture production making up an increas-
ing proportion of total seafood supplies. Farm-
raised salmon and shrimp, mostly imported, make
up 16 and 40 percent respectively of the supplies of
these two species. Almost 100 percent of the cat-
fish, trout and hybrid striped bass consumed do-
mestically are farm-raised in the U.S. (Harvey).

In the face of these changes, both the marine and
aquiculture portions of the industry need to take a
new look at consumption patterns. Historically,
consumers in the Northeast have been major sea-
food purchasers with distinctive consumption pat-
terns. Northeastern consumers’ distinctive differ-
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ences in frequency of consumption (McGee, Del-
lenbarger and Dillard), in expenditure levels
(Smallwood) and in price elasticities of demand
(Capps and Havlicek) make a separate investiga-
tion of their seafood purchases useful.

Marketing research increasingly focuses on
identifying market segments which appear to be
promising targets for promotional efforts (Senauer,
Asp and Kinsey, p. 3). One approach to market
segmentation is to identify heavy users or frequent
purchasers who will provide repeat sales (Assael,
pp. 56+566). This study focuses specifically on
identifying consumers in the northeastern U.S.
who are the frequent purchasers of seafood for at-
home and restaurant consumption, For the pur-
poses of this study, seafood includes wildcatch and
aquiculture-produced finfish and shellfish, The re-
sulting information should be useful in the market-
ing efforts of seafood distributors, retailers and
restaurants,

Factors Affecting Seafood Usage

A number of recent studies have assessed different
aspects of seafood marketing and demand, Many
of these studies have focused on catfish, crawfish
or other particular varieties of seafood. They have
identified a variety of economic, demographic and
attitudinal factors which affect seafood usage. In
reviewing the findings of these studies, we will
focus on analyses of recent consumer-level data.



Herrmann, Rauniyar and Hanson Frequent Seafood Purchasers 227

Income and Price

Income and price have been found to play a sig-
nificant role in explaining consumption in several
studies. Income has been found to be positively
related to expenditures for finfish for at-home con-
sumption (Cheng and Capps), salmon consump-
tion at home (Egan) and the frequency of catfish
purchases for at-home use (Dellenbarger et al.),
Income also was found to be positively related to
restaurant consumption of salmon (Egan). Israel,
Kahl and Pomeroy found the probability of restau-
rant catfish consumption was lower in the lowest
income category (under $10,000) but did not differ
significantly among the higher income categories.

Own-price elasticities for finfish and shellfish
for at-home use to have been found to be negative
and inelastic (Cheng and Capps). Own price was
found to have a positive effect on the budget share
spent for fresh fish, prepared fish and miscella-
neous fish items, while own price has a negative
effect on the budget share for shellfish (Wellman).
Perception of catfish as relatively inexpensive
compared to other fish was found to be positively
related to consumption (McGee, Dellenbarger and
Dillard) and to the probability of restaurant pur-
chases (Israel, Kahl and Pomeroy).

Demographic Factors

A variety of demographic factors have been con-
sidered in recent studies of household seafood use.
The results for these factors have been somewhat
mixed. Household size was found to have a sig-
nificant positive effect on expenditures for finfish
and shellfish for at-home consumption (Cheng and
Capps), on the budget share for prepared fish and
miscellaneous fish products (Wellman) and on the
frequency of at-home catfish purchases (Dellen-
barger et al.). Cheng and Capps found the presence
of children to be negatively related to total expen-
ditures for finfish. Wellman found the presence of
children to have a negative effect on the budget
shares for fresh fish, frozen fish and shellfish.

Region of residence could be expected to have
underlying links to both availability and prefer-
ences with resulting effects on usage. Region was
found to have a significant effect on expenditures
for at-home use (Cheng and Capps), on budget
shares for several seafood items for at-home con-
sumption (Wellman) and on the probability of res-
taurant catfish consumption (Israel, Kahl and
Pomeroy). Urbanization levels were found to af-
fect shellfish expenditures (Cheng and Capps).
More urban residence was found to have a positive

effect on away-from-home catfish use (Israel, Kahl
and Pomeroy).

Race has been found to have effects on usage in
several studies. The Blacks and others category
was found to have higher expenditures than whites
on both finfish and shellfish (Cheng and Capps).
Wellman found Blacks to have larger budget
shares for fresh fish while non-Black households
had larger budget shares for prepared and miscel-
laneous fish products. Dellenbarger et al. found
that Blacks were more likely to consume catfish at
home. Israel, Kahl and Pomeroy found some race
effects on frequency of away-from-home catfkh
purchases. Several other demographic variables
have been found to have significant effects in one
or more studies (Cheng and Capps; Dellenbarger et
al.; Egan; Israel, Kahl and Pomeroy; and Well-
man). These include religion, ethnicity, education,
employment of the homemaker and age of the
homemaker or respondent.

Attitudinal Factors

There is evidence of the importance of attitudinal
factors from both focus group and survey based
studies. Three major attitudinal segments were
identified in questioning eight focus groups in four
different cities (Data Development Corp.). A seg-
ment which held very favorable attitudes toward
seafood was identified. This group enjoyed a wide
variety of seafood and was knowledgeable about
both selection and preparation. They liked the va-
riety of seafood items and the fact that seafood
seems lighter and less filling, A second group had
negative attitudes toward seafood. These attitudes
seemed grounded on negative experiences in their
youth with taste, appearance and odor and with
enforced consumption for religious reasons. A
third group was essentially neutral. Overall, fresh-
ness was found to be a central concern in the se-
lection of seafood.

Positive attitudes toward the flavor, quality,
ease of preparation, availabilityy, appearance and
packaging and the price of catfish relative to other
fish all were found to be important variables in
discriminating catfish users from non-users (Mc-
Gee, Dellenbarger and Dillard). There also is ev-
idence of the importance of product perceptions
relating to health and nutrition. Fish has been rec-
ommended frequently as a substitute for higher fat,
high cholesterol meat items (National Research
Council). A study of changes in per capita fish
consumption over the period 1966 to 1988 found
per capita fish consumption to be positively related
to an index based on a running total of articles on
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cholesterol available to the medical profession
(Capps and Schmitz).

In many consumer-level studies, demographic
variables are used as proxies for unobserved prod-
uct preference variables. The studies of seafood
consumption cited suggest that a full range of at-
titudinal variables should be taken into account ex-
plicitly where possible.

Logistic regression models have proven useful
in employing qualitative variables to differentiate
usage levels (Israel, Kahl and Pomeroy; Dellen-
barger et al.). In this study logistic regression was
used with economic, demographic and attitudinal
variables to differentiate frequency-of-usage lev-
els.

The Data

The seafood consumer data analyzed in this study
are based on 400 responses for consumers in each
of three regions: the New England states (CT, MA,
ME, NH, VT and RI), the Middle Atlantic states
(NJ, NY and PA) and the East North Central states
(IL, IN, MI, OH and WI). These groups of states
follow Bureau of the Census definitions. The data
were obtained in a nationwide study funded jointly
by the Southern Regional Aquiculture Center
(SRAC) and cooperating universities including
Auburn University, University of Arkansas at Pine
Bluff, Clemson University, Louisiana State Uni-
versity, Mississippi State University and Texas
A&M University. The consumer data were col-
lected in telephone interviews in early 1988$ with
400 observations from each of nine Census re-
gions. A random sample of adult consumers, 600
males and 600 females obtained with quota sam-
pling was used in this study.

The survey included questions on the frequency
of purchase of fish and other seafood for restaurant
and home consumption, attitudes toward various
fish attributes and demographic characteristics.
Additional questions focused on seasonality of
consumption, favorite types of fish and seafood,
and participation in recreational fishing. Data from
this survey have been the basis of several studies of
catfish and crawfish usage (e.g., Israel et al.; Mc-
Gee et al.; Kinnucan and Venkateswaran). This
study is based on survey questions about overall
purchases of fish and other types of seafood for
at-home and for restaurant consumption. Fresh and
processed wild catch and aquiculture-produced
finfish and shellfish (crustaceans and mollusks) are
included.

The means and standard deviations of the eco-
nomic and demographic variables used in this
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study are shown in Table 1. The means of the
attitudinal data are shown in Table 2.

Consumers’ Attribute Perceptions

A major goal of this study was to determine the
role of demographic and attitudinal factors in dif-
ferentiating levels of seafood usage. In the survey,
respondents were questioned on their attitudes
about the availability, cost, sensory characteris-
tics, nutritional value and ease of preparation of
fish. Respondents were asked to indicate their
agreement or disagreement with ten attitudinal
statements (10 equals strong agreement, 1 equals
strong disagreement). These data are employed in
this study recognizing that they represent attitudes
toward fish, rather than the broader category of
seafood. The responses to the ten attitudinal ques-
tions were found to be highly intercorrelated, with

Table 1. Descriptive Statistics for the
Dependent and Demographic Variables
Employed in Models

Standard
Variable Mean Deviation

The Dependent Variables
Frequent purchasers of Fish (Home)
Frequent Purchasers of Fish

(Restaurant)
The Explanatory Variables
Age of the Respondent
Race of the Respondent

White
Other*

Presence of Young Children (10 years
& under)

Present*
Not Present

Residence of the Respondent
Nonrural
Rural*

Occupation of Household Head
White Collar
Other*

Annual Household Income
Less than $20,000*
$20,00~$30,000
$30,000-$40,000
Greater than $40,000
Not reported/refused

Region
Mid-Atlantic*
New England
East North Central

Recreational Fishing by Family
Member(s)

0.39
0.26

42.33

0.88
.12

0.31
0.69

0.72
0,28

0.38
0.62

0.21
0.21
0.17
0.25
0.15

0.33
0.33
0.33
0.49

0.49
0.44

15.65

0.33
0.33

0,46
0.46

0.45
0.45

0.49
0.49

0.41
0.41
0.38
0.43
0.36

0,47
0.47
0.47
0.50

Note: AU variables except age are dichotomous.
*Omitted category in logistic regression analyses.
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Table 2. Mean Values of Clustering Variables for the Six Clusters*

1 2 3 4 5 6 Overall

Nutrition Availability,
Favorable and Nutrition,

Very But Convenience and Quality Do Not
Perception Variables Favorable Expensive Focused Focused Indifferent** Like Fkh
for Fish n = 261 n = 253 n = 168 n = 32’7 n = 126 n=65 n = 1200

Readily Available
Inexpensive Compared to

Other Meat
Consistently High

Quality
Attractive Appearance &

Packaging
No Undesirable Fkh

Odor
Mild, Delicate Flavor
High Nutritional Value
Easy to Prepare at Home
Has Few Bones

9.38
8.64

9.36
3.68

4.94
5.46

9.50
5.26

5.44
4.90

4.57
3.68

8.11
5.57

9.05 8.70 5.78 7.61 5.35 3.46 7,44

8.33 7.83 5.38 5.80 5.52 2.77 6.53

7.17 7.91 4.92 3.23 6.10 2.45 5.57

8.76
9.53
9.33
8.32

8.75
9.60
8.71
6.79

6.79
9.02
7.89
6.42

6.36
8.88
7.41
4.68

5.10
4.57
4.66
4.95

3.32
4.58

7.15
8.51
7.66
6.11

3.34
3.25

*Ratings: 1 (low agreement) to 10 (high agreement).
**omitted category in logistic regression ana@eS.

over half of the simple correlation coefficients fall-
ing in the .30 to .62 range. The high intercorrela-
tions suggested a patterning of responses with
many respondents rating fish high (or low) on most
(or all) attributes. Factor analysis supported this
conclusion, with all ten attitude variables corre-
lated to a single underlying factor.

Because of the number of intercorrelated vari-
ables, the use of the attribute rating scores as sep-
arate independent regression variables to explain
frequency of purchase was deemed inappropriate.
The patterning of the survey responses suggested
application of cluster analysis to group participants
who gave similar responses to attitude questions.
Using this technique, consumers who had similar
perceptions of fish were grouped into the same
cluster.

The clustering procedure FASTCLUS, a SAS
procedure (SAS Institute Inc.; Romesburg), was
used. The attitudinal variable concerning belief
that doctors recommend eating fish for good health
was found to be complicating initial cluster results
and was dropped from the analysis. This variable
was highly correlated (r = .62) with the respon-
dents’ belief that fish has a high nutritional value
and the decision geems likely to result in only a
minimal loss of explanatory power. The nine re-
maining questions employed in the cluster analysis
are listed in Table 2.

Solutions ranging from two to ten clusters were
examined. The value for the cubic clustering cri-
terion, a measure of stable cluster composition,
came to a local peak for the six cluster solution,

indicating a larger difference between the observed
R-squared and the expected R-squared for the six
cluster solution than for adjacent solutions. The
results for the six cluster solution are reported in
Table 2.

Two groups, Clusters 1 and 2, are characterized
by highly favorable attitudes. Cluster 2 did not,
however, agree that fish is relatively inexpensive
compared to other meat. Seven of the perception
variables were rated higher in Cluster 1 than in
Cluster 2, but the differences were quite small ex-
cept in the cases of boniness and relative cost,
Respondents in Cluster 1 was labeled “very favor-
able, ” while respondents in Cluster 2 were labeled
as “favorable but expensive. ”

Cluster 3 was labeled “nutrition and conve-
nience focused” since there was strong agreement
that fish has high nutritional value and the ratings
on ease of preparation and quality were above the
overall mean values. Cluster 4 was labeled as
“availability, nutrition and quality focused” be-
cause of the high agreement with the attitude state-
ment on availability and the above average agree-
ment with the other two statements. Cluster 5 was
labeled “indifferent” since the average scores
were about five, indicating neutral positions on the
statements used in questioning. Cluster 6 was la-
beled “do not like fish. ” Those in this cluster
tended, on average, to disagree with the attitude
statements.

The two most favorable clusters (1 and 2) con-
stitute 42.9 percent of the total respondents. Clus-
ters 3 and 4 which liked the nutritional benefits of
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fish and certain other attributes make up an almost
equal proportion, 41,5 percent. The indifferent
negative clusters (5 and 6) make up only 15,9 per-
cent of the respondents. The pattern in which high
or low ratings on some attributes are generalized to
other attributes, has been labeled the halo e~ect
(Mowen, p. 260). This effect is particularly appar-
ent in the ratings on sensory attributes: quality,
appearance, odor and flavor. In all except the
fourth cluster, which rated fish low on fishy odor,
the mean scores on these four sensory variables
were similar.

When we examine the distribution of individual
variables across the six clusters, we see that fish
was perceived as relatively expensive in five of the
six clusters, representing 79 percent of the house-
holds. On the other hand, the nutritional value of
fish was viewed very favorably by four of the six
clusters, representing 84 percent of the house-
holds.

The six clusters derived appear to be relatively
homogeneous and to offer interesting insights into
the structure of consumer attitudes toward fish,
One measure of their worth, of course, is their
usefulness in explaining variation in purchase and
consumption. The relationship of attitudes toward
fish to frequency of seafood purchase for at-home
and for restaurant consumption is examined in Ta-
ble 3. Both at-home and restaurant purchases of
seafood differed sharply across the six clusters.
Separate chi-square analyses were conducted for
at-home and restaurant purchases. The results in-
dicate that the frequency of seafood purchases is
not independent of attitudes toward fish (in inter-
preting these results the reader should note that the
clusters are based on attitudes toward fish, not to-
ward all seafood).

As would be expected, Clusters 1 and 2 were
frequent purchasers of seafood for at-home use.
Frequent purchase for at-home use was less com-
mon in Clusters 3 and 4. Cluster 5 included the
fewest frequent purchasers and the most non-
purchasers. Although Cluster 6 expressed the most
negative attitudes toward fish, over 30 percent of
the respondents reported that their households pur-
chased seafood for at home consumption three or
more times a month. At least two explanations for
this discrepancy seem possible:

(1) The respondents had little control over
household purchases.

(2) Other non-fish seafood items, i.e. shellfish,
were purchased. Other results from this survey in-
dicate that shellfish are highly popular. When re-
spondents nationwide were asked their three favor-
ite seafood items, five of the ten most frequently-
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named items were shellfish, with shrimp at the top
of the list (Kinnucan, Nelson and Hiariey).

The frequency of restaurant purchases also var-
ied sharply across the six clusters. The biggest dif-
ferences were in the percentages of non-purchasers
which were lowest in Cluster 2 followed by Cluster
1. Over half of Cluster 5 were non-purchasers as
were over 38 percent of Cluster 6. The purchases
of seafood by those in Clusters 5 and 6 seem likely
to be largely shellfish items.

The Logit Model of Attitudinal and
Demographic Attributes

As noted earlier, heavy users and frequent pur-
chasers are important to sellers because of their
repeat purchases. In this study a logistic regression
model of frequent seafood purchasers versus all
others was employed to analyze purchases for at-
home and restaurant consumption. The standard
dichotomous logit model was developed for iden-
tifying consumer attributes associated with both
home and restaurant purchases. Under the dichot-
omous choice scenario, suppose that pi and pj, are
respectively, the probabilities associated with two
events, frequent purchase and non-frequent pur-
chase of seafood. The econometric relationship
can be written as:

where,

pi =

x=

p=

probability of frequent purchase of sea-
food
a vector of socioeconomic, demographic,
and attitudinal determinants, and
a vector of parameter estimates associated
with x.

The log of odds of choosing the two events, that is,
10g (p#pj) is conveniently written as a linear func-
tion in parameters and is given by Xp (Maddala),

Respondents who purchased seafood were asked
how frequently they purchased it. Four response
categories were offered: less than once a month,
one or two times a month, three or four times a
month, and more than four times a month. Non-
purchasers constituted a fifth category. Since the
data were multicategorical we initially utilized
both ordered logit and multinominal logit proce-
dures. The chi-square, McFadden R-square and
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correct prediction statistics all indicated poor
model fit. Further Iogit analyses indicated limited
differences between purchasers and nonpurchasers
and between more and less frequent purchasers.
More clear-cut differences were found between
frequent purchasers (those that purchased seafood
three or more times a month) and all other users
(including infrequent and non-purchasers). Since
frequent purchasers are an important target of mar-
keting activities, the analysis was focused on iden-
tifying this group.

In other preliminary analyses we also estimated
the at-home and restaurant purchases equations us-
ing bivariate probit techniques. Because of the po-
tential interrelationship of at-home and restaurant
purchases, we examined the residuals from the two
equations for intercorrelation and found them to be
only very weakly correlated. For ease of interpre-
tation, we have presented the Iogit model results.

The variables used in the analysis are shown in
Tables 1 and 2. The results of the logistic regres-
sions analyzing frequent purchasers versus all oth-
ers for both home and restaurant consumption are
shown in Table 4. Religion (Catholic versus non-
Catholic), household size and gender variables
were employed in preliminary analyses with the
models, but were dropped from the final models
because of their nonsignificant effects. None of the
three variables was found to be statistically signif-
icant in any phase of the modeling. Education of
the respondent was found to be strongly correlated
with occupational status. The occupational status
variable was retained in the analysis,
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Purchases for At-Home Use

Household income was found to be non-significant
in explaining purchases for home use, but was re-
tained in the final models because of its economic
importance. Households in which the head was in
a white collar occupation, were found to be more
likely to be frequent purchasers. Purchase for
home use was found to be more likely to be fre-
quent as age of the respondent increased. A sig-
nificant negative age-squared term indicates that
this effect diminished at older ages, Urban and
suburban households were more likely to be fre-
quent purchasers, perhaps because of better access
to well-stocked seafood counters and markets.

Regional variables were included both to iden-
tify regional effects and to control the effects of
observation numbers which were not directly pro-
portional to population size. Residence in New En-
gland, relative to the omitted Middle Atlantic re-
gion, tended to result in an increased likelihood of
frequent use, perhaps because of better access to
fresh fish and local dietary patterns.

While catch from recreational fishing is a poten-
tial substitute for some types of purchased seafood,
households with members involved in recreational
fishing were found to be more likely to be frequent
seafood purchasers. This suggests that households
that fish for recreation like seafood and seek it
from both sources, Race and presence of children
(age 10 or under) were not found to be significant
in a preliminary analysis and were not included in
the final model,

Table 3. Seafood Purchase Frequencies for the Six Cluster Categories

1 2 3 4 5 6
Availability,

Nutrition & Nutrition,
Very Favorable But Convenience and Quality DONot

Favorable Expensive Focused Focused Indifferent Like Fkh
21.81Z0 21.1% 14.0% 27.2% 10.5% 5.4%

Home Consumption* Percent

Non-purchasers 10.096 9,5% 22.0970
purchasers

18.4% 49,2% 30.8%

Two or fewer times a month
/

43.7 36.0 43,5 47.7 34.1 38.4
Three or more times a month 46.3 54.5 34.5 33.9 16.7 30.8

100.0% G% 100.0% G% 100.0% 100.0%
Restaurant Consumption**
Non-purchasers 16.8% 12.3% 22.0%
Purchasers

18.4% 50.8% 38.5%

Two or fewer times a month 55.2 54.5 56.0 58.7 31.7 36.9
Three or more times a month 28.0 33.2 q 17.5 24.622.9 _ _

=% G% 100.0% %% 100.0% 100.O’ZO

*Chi-square = 100.27 (10 d.f.) p = .000.
**C~l.squme = 135.53 (10 d.f.) p = .000.
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Table 4. Logistic Regression Results

At-Home Purchases Restaurant Purchases

Demographic Demographic & Demographic Demographic &
Variables Attitudinal Variables

Variables
Attitudinal

Only Variables Only Variables

Intercept

Income $20-30,000

Income $30-40,000

Income >$40,000

Income-Not Reported

White Collar

Race-White

Children-Age 10 or Under
Present

Age

Age Squared

Urban-Suburban

New England

East North Central

Recreational Fishing

Very Favorable (Cluster 1)

Favorable but Expensive (Cluster 2)

Nutrition and Convenience Focused
(Cluster 3)

Availability, Nutrition, and Quality
Focused (Cluster 4)

Do Not Like Fkh (Cluster 6)

X2Score

_3,03***

(.54)
– .29

(.19)
.05

(.20)
– .06

(.19)
.16

(,20)
,32**

(.14)
—

—

,08*H

(.02)
– ,001***
(.0002)
,35***

(.14)
,46**x

(.15)
.14

(.15)
.23*

(.12)
—

—

—

—

49.59 (12 d,f.)
u = .0001

_3,7~***

(.59)
– .26

(.20)
(.06)
(.21)

– .05
(.20)
.28

(.21)
,31**

(.14)
—

—

.06***

(.02)
– .0007***

(.0003)
.41***

(.14)
.40***

(.15)
.13

(.15)
.18

(.13)
1.32***
(.27)
1.67***
(.27)
,95***

(.29)
.85***

(.26)
,80**

(.36)

– 2,03***

(.29)
.20

(.22)
.11

(.24)
.75***

(.22)
.27

(.24)
,2g*

(.15)
.65***

(.25)
– .62***

(.16)
—

—

—

,23
(. 17)
.13

(.17)

—

—

—

—

_2,45***

(.36)
.23

(.22)
.11

(.24)
.77***

(.22)
.33

(.24)
,27*

(.15)
,60**

(.25)
_ ,62***

(.16)
—

.

.18
(,17)
,14

(.17)

,61**

(.28)
.78***

(.28)
.22

(.31)
.35

(.28)
.44

(.38)
103.29 (16 d.f,) 58.54 (9 d.f.) 70.92 (14 d.f.)

p = .0001 p = .0001 p = .0001

***Significant at .01 LeveL
**Significant at .05 Level.

*Significant at .10 Level.
N = 1200
Home Purchases: 485 observations at 1, 715 observations at O.
Restaurant Purchases: 307 observations at 1, 893 observations at O.
Percent Correct Predictions: Equation 1—58.9%, Equation 2-62. 1%, Equation 3—74.4%, Equation 4-74.8%,

As second step in the analysis, a set of dummy
variables representing membership in the attitudi-
nal clusters was added to the logit regression (Ta-
ble 4). Cluster 5 was the omitted category. The
augmented equation produced a substantial in-
crease in the chi-square and McFadden R-squared
statistics, indicating that the cluster variables rep-
resent an additional source of variance explana-

tion. While the explanatory power of the equation
increased, there was little change in individual de-
mographic coefficients or in their significance lev-
els. This suggests that the attitudinal cluster vari-
ables are only minimally correlated with the de-
mographic variables included in the model, Four
of the five cluster membership variables had sig-
nificant coefficients with positive signs, indicating
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those in the cluster were more likely to be frequent
purchasers than those in the omitted category,
Cluster 5.

The odds ratios for the results are presented in
Table 5 in order to facilitate the interpretation of
the analysis (Hosmer and Lemeshow, pp. 3944).
Odds ratios are presented rather than marginal
probabilities because all of the variables, except
those for age, are binary. When explanatory vari-
ables are binary, the marginal probabilities are
misleading according to Kennedy (p. 235). The
odds ratios for the regressions including both de-
mographic and attitudinal cluster variables show
that certain categories were notably more likely to
be frequent purchasers for at-home use. Urban-
suburban households were 1.5 times more likely to
be frequent purchasers than were those in the omit-
ted rural category. New England households were
1.49 times more likely to be frequent purchasers
than were those in the omitted Middle Atlantic
category. Among the five attitude clusters those in
Clusters 1 and 2 were notably more likely to be
frequent purchasers for at-home use.

Purchases for Restaurant Consumption

Restaurant purchase depends on the frequency of
eating away from home and how often seafood is
ordered when eating out. The variables linked to
frequent restaurant purchases appear to be associ-
ated more closely to eating out than to the selection

of seafood when eating out. Frequent seafood pur-
chase in restaurants was found to be more likely in
the highest income category (over $40,000).
Whites also were more likely to be frequent pur-
chasers. Those with children age 10 and under
were less likely to be frequent purchasers.

Those with white collar occupations were found
to be more likely to be frequent restaurant purchas-
ers, although this effect was of borderline signifi-
cance. Age, age squared and urbanization were not
found to have significant effects in preliminary
analyses and were omitted in the estimation of the
final model.

For the second stage of the analysis, five
dummy variables representing membership in the
attitudinal clusters were added to the restaurant
purchase model as they were to the at-home pur-
chase model, As with the at-home model this pro-
duced little change in the individual demographic
coefficients or in their level of significance. The
attitudinal cluster variables clearly have minimal
correlation to the demographic variables and rep-
resent a separate source of variance explanation.
Only two of the five dummy variables representing
cluster membership had statistically significant co-
efficients. The coefficient for Clusters 1 and 2
were positive and significant.

The odds ratio results (Table 5) indicate that
those in the $40,000 and over income category
were over twice as likely to be frequent restaurant
seafood purchasers as those in the omitted under

Table 5. Odds Ratios Associated with Determinants of Freauent Purchases of Seafood

At-Home purchases Restaurant Purchases

Demographic Demographic
Demographic and Demographic and

Variables Attitudinal
Variables

Variables Attitudinal
Only Variables Only Variables

Income $20-30,000 0.75 0.77 1.22 1.26
Income $30-40,000 1.05 1.06 1.11 1.12
Income >$40,000 0.94 0.95 2.12 2.16
Income-Not Reported 1.17 1.32 1.31 1.39
White Collar 1.38 1.36 1.33 1.32
Race-White — — 1,92 1.82
Children-Age 10 or Under Present — — 0.55 0.54
Age 1.09 1.07 —

Age squared

—
1.00 1.00 — —

Urban-Suburban 1.43 1.50 —

New England

—
1.58 1.49 1.25 1.20

East North Central 1.15 1.14 1.14 1.15
Recreational Fishing 1.25 1.20 — —

Very Favorable (Cluster 1) — 3.75 — 1.84
Favorable but Expensive (Cluster 2) — 5.33 — 2.18
Nutrition and Convenience Focused (Cluster 3) — 2.61 — 1.25
Availability, Nutrition and Quality Focused (Cluster 4) — 2.34 — 1.42
Do Not LAe Fish (Cluster 6) — 2.24 — 1.56
McFadden R-squared Statistics 0.031 0.064 0.043 0.052
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$20,000 income category. Whites were over 1.8
times more likely to be frequent purchasers than
were non-whites. Those with children age 10 or
under were only about half as likely to be frequent
restaurant purchasers as those with no children or
only older children. Again, among the cluster cat-
egories, Clusters 1 and 2 were markedly more
likely to be frequent purchasers.

Summary and Conclusions

This study analyzed the frequency of purchases of
seafood (including both wild catch and aquacul-
tured finfish and shellfish) for at-home and restau-
rant consumption with consumer survey data for
the northeastern U, S. The impact of demographic
and attitudinal characteristics was analyzed with
logistic regression. Variables contributing to fre-
quent at-home purchase included white collar oc-
cupation, older age, urban/suburban residence,
New England location and recreational fishing par-
ticipation. These variables differ somewhat from
those identified in previous studies of seafood de-
mand. Some differences are to be expected as this
study focused on frequency of purchase rather than
on total expenditures. Income clearly is less im-
portant in explaining frequency of seafood pur-
chases for at-home use than it is in explaining total
expenditures. Household size, the presence of chil-
dren, race and religion also were found to be less
important than in some earlier studies. Urbaniza-
tion and region were, however, important factors
as would be expected from previous studies.

Frequent restaurant purchases were found to be
more likely for those in the highest income cate-
gory, whites and recreational fishing involvement.
Frequent restaurant purchase was found to be less
likely when children age 10 or under were present.
These findings suggest a somewhat different effect
of income than suggested by the catfish purchase
study of Israel, Kahl and Pomeroy which found a
negative effect for the lowest income category.
Our results seem more similar to those of Redman
and of Senauer who examined total away-from-
home spending. The negative effects of the pres-
ence of children also match Redman’s findings.
Our finding that whites are more likely to be fre-
quent restaurant purchasers parallels Redman’s
finding that Black racial membership had a nega-
tive effect on away-from-home expenditures. We
did not, however, find the negative effects of age
for frequency of purchase that both Redman and
Senauer identified for away-from-home expendi-
ture.

Nine perception variables measuring respon-

dents’ perceptions of such attributes as the flavor
and nutritional value of fish were utilized in cluster
analysis, The resulting six clusters parallel the re-
sults of the Data Development Corporation study
which suggested the existence of three groups of
seafood consumers: positive, negative and neutral.
Cluster 1 and 2 clearly are highly positive, while
Cluster 6 is negative and Cluster 5 is neutral, Clus-
ters 3 and 4 appear to fit best in the positive cate-
gory.

The perceptions of fish being expensive and fish
being nutritious proved to be key variables in the
cluster analysis, Cost perceptions were the princi-
pal factor differentiating Cluster 2 from Cluster 1,
Perceived nutrition benefits were important in dif-
ferentiating clusters 3 and 4 from cluster 5. While
the perceived expensiveness of fish is a problem
for the industry, its effect may be mitigated by the
positive perception of fish’s nutritional value.

When dummy variables representing member-
ship in the attitudinal clusters were added to the
at-home model, the effects of four of the clusters
were found to differ significantly from those of the
omitted “indifferent” cluster, Cluster 5. The clus-
ter variables describing attitudes toward fish
clearly provided an additional source of explana-
tion of the frequency of seafood purchases and
were only minimally correlated to the demographic
variables. When variables representing the attitu-
dinal clusters were added to the restaurant pur-
chase model the effects of only two clusters were
significant and there was only modest increase in
the chi-square and McFadden R-square statistics.
Attitudinal variables thus appear to offer less ex-
planation of the frequency of restaurant seafood
purchases than of those for at-home use. The lim-
ited explanatory power of attitudinal variables for
restaurant seafood purchases may be due to the
double-hurdle involved in eating seafood away-
from-home: the decision to eat out and the decision
to order seafood.

The findings suggest that value-added seafood
products that are easy to prepare, without bones,
flavorful and nutritious could be highly successful
in segments of the northeastern U.S. market. The
logit analysis results indicate that in targeting mar-
keting efforts for products for at-home use partic-
ular attention should be given to suburban/urban,
white collar consumers recognizing the cultural or
locational effects which result in more frequent
purchases in New England as compared to the
Mid-Atlantic or East North Central regions, In tar-
geting marketing efforts for restaurant purchases
particular attention should be given to higher in-
come consumers who are white and in households
with no young children present.
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