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Abstract. Most bell peppers (Capsicum annuum L.) produced and consumed are green.
However, yellow, red, orange, white, black, and purple bell peppers are also available.
While bell pepper consumption in the United States has been increasing in the past 10
years, limited information is available on how their color, retail price, and vitamin C
content influence consumer preferences. A conjoint analysis of 435 consumer responses
showed that, for the total sample, color was about three times more important than retail
price in shaping consumers’ purchase decisions, while vitamin C content was nearly
irrelevant. Six distinct consumer segments were identified through cluster analysis. Four
segments favored green peppers, while one segment favored yellow and one favored
brown. Demographic variables generally were not good predictors of segment member-
ship, but several behavioral variables, such as past bell pepper purchases, were signifi-
cantly related to segment membership. While green is generally the preferred color,
market segments exist for orange, red, yellow, and even brown peppers. Applications to
marketing strategies suggested that price sensitivity could explain why green peppers were
priced individually, but those of other colors were priced by weight, and that promotion
of increased vitamin C content would be most effective if associated specifically with yellow
and orange peppers.

Bell peppers are becoming an increasingly
popular decorative and nutritive food item in
the United States. Per capita consumption of
bell peppers in the United States nearly tripled
in the last three decades, rising from 1.1 kg per
capita per year in 1973 to 3.2 in 1996, repre-
senting a total value of domestic bell pepper
production of $461 million (U.S. Dept. of
Agriculture, 1997a). However, there is little
published information about consumer prefer-

influence of cultivar, price, and longevity on
consumer preferences for potted chrysanthe-
mums. Gineo (1990) studied rhododendron
sales from wholesalers to retail garden centers
and landscapers to determine the importance
of quality, plant height, container size, price,
region of origin, range of products offered,
flower color, delivery time, and payment terms.
Manalo (1990) evaluated consumer prefer-
ences for size, color, price, crispness, and
flavor in apples. Townsley-Brascamp and Marr
(1995) analyzed consumer preferences for
characteristics of outdoor ornamentals, such
as plant health, bushiness, height, price, suit-
ability for growing conditions, shape, flower
color, and leaf color. Behe et al. (1999) evalu-
ated consumer preferences for geranium flower
color, leaf variegation, and price.

A number of attributes may affect con-
sumer preferences for bell peppers, including
aspect (color, size, shape), nutritive value (vi-
tamin C, provitamin A, minerals, fiber), in-
tended use (frozen, pre-sliced, or diced for
cooking; whole fruits for fresh consumption),
and retail price. Since only a few of these
attributes could be examined simultaneously,
some choices had to be made about which ones
to include in this study.

Color was an obvious first choice of at-
tribute. While green is by far the most pre-
ferred color in bell peppers, red and yellow are
also popular choices, especially as garnishes.
Market shares are roughly 80%, 10%, and 8%
for the three colors, respectively. The remain-
ing 2% of the market is divided among a
variety of other colors, including orange,
purple, black, brown, and ivory (Simonne et
al., 1997b).

Price was another obvious attribute that
influences consumers’ preferences for bell
peppers. Green bell peppers usually sell for a
lower price than peppers of other colors. For
example, in Sept. 1997 the Atlanta terminal
market wholesale price for a 13-kg box of
large green peppers ranged from $8.00 to
$10.25, while red, yellow, or orange peppers
ranged from $16.00 to $23.50 (U.S. Dept. of
Agriculture, 1997b). In 1998, retail prices for
green bell peppers in stores in the Auburn,
Ala., area typically ranged from $1.52 to $2.18
per kg, while prices for peppers of other colors
ranged from $6.57 to $10.98 per kg. These
prices appear to reflect differences in con-
sumer preferences rather than differences in
cost of production.

Although bell peppers are primarily cho-
sen as a colorful enhancement in food prepa-
ration, the fact that bell peppers are an excel-
lent source of vitamin C and a good source of
vitamin A is less well known. In fact, in a
survey of vitamin C content of fruits and
vegetables, bell peppers ranked fourth highest
out of 42 alternatives (Salunkhe, 1976). Inter-
estingly, green bell peppers are lower in vita-
min C content than bell peppers of other col-
ors. Concentrations of vitamin C range from
980 mg·kg–1 in green peppers to 1080 in or-
ange peppers (Simonne et al., 1997a). These
factors recommended vitamin C content as a
third attribute that might prove useful in dif-
ferentiation of bell peppers by consumers.

ences for various attributes of bell peppers,
such as demographic influences on color
choice, the importance of retail price in the
purchase decision, and the desirability of cer-
tain nutritive qualities. In this study, we use
conjoint analysis to examine consumer prefer-
ences for some of these attributes, and discuss
some marketing implications of our results.

Conjoint analysis is useful in determining
how various product attributes and their levels
influence a consumer’s purchase decision. For
example, it can reveal whether one level of an
attribute, such as low vitamin content, has a
positive or negative influence on a consumer’s
purchase decision, or whether a consumer’s
preferences are sensitive to price. Larger posi-
tive values for one level of an attribute (e.g.,
yellow color, high vitamin content) indicate
that it is preferred more than those with smaller
values (e.g., brown color, low vitamin con-
tent). Attributes with wider ranges of values
across levels have greater “relative impor-
tance” in the purchase decision than attributes
with narrower ranges of levels.

Conjoint analysis has been used in a num-
ber of horticultural applications. Robertson
and Chatfield (1982) evaluated consumer pref-
erences for bunch composition, color, and
price in loose-bunch merchandising of fresh
flowers. Shafer and Kelly (1986) assessed the



While changes in color during fruit devel-
opment and nutritional content for different
colors of bell peppers are well documented
and understood, limited information is avail-
able on how consumers evaluate these factors
in making their purchasing decisions. An un-
derstanding of consumers’ preferences for bell
peppers would be of interest to breeders, pro-
ducers, wholesalers, and retailers. Therefore,
the objectives of this study were to: 1) quantify
consumer preferences for color, retail price,
and vitamin C content in bell peppers; 2)
identify different segments of consumers with
different preferences; and 3) determine how
demographic and behavioral variables affect
the probability of a consumer being in a par-
ticular segment.

Materials and Methods

Conjoint analysis was used to identify the
structure of consumer preferences by model-
ing their decision-making processes from their
evaluations of the main attributes associated
with bell peppers (Green and Wind, 1973).
First, a set of attributes called a “product
profile” was created by combining attributes
at levels that reflected the market ranges con-
sumers routinely use to assess bell peppers. In
this study, the attributes selected were color,
retail price, and vitamin C content. Samples of
Fancy grade green, brown, red, yellow, and
orange bell peppers from the 1996 Auburn
Univ. cultivar trials were used (Simonne et al.,
1996). Selected prices were $1.52, $3.73, $5.93,
and $8.13/kg. Selected vitamin C contents
(per serving) were 75%, 100%, and 125% of
the U.S. Recommended Daily Allowance
(RDA). Although these levels may not accu-
rately represent the actual ranges of vitamin C
found in bell peppers, they were subjectively
chosen to elicit preferences for “lower-than-
average,” “average,” and “higher-than-aver-
age” concentrations of vitamin C.

The survey was conducted on a Saturday
and Sunday in Aug. 1996 in the Auburn, Ala.,
area. Bell peppers were displayed in the pro-
duce section of two large retail grocery stores
of the same chain. Consumers voluntarily par-
ticipating in the survey were provided with a
clipboard, a pen, instructions, and a question-
naire. Several plates, each containing three
whole, fresh bell peppers and a card with a
retail price and a vitamin C level, were ran-
domly placed on a table. Consumers were
asked to evaluate each plate on a 1-to-5 scale
displayed on their questionnaire as follows:

reduce the number of profiles to 32, which
were then randomly subdivided into two sets
of 16 each.

Consumers were also asked to provide
demographic and behavioral information. De-
mographic information included consumer’s
age, gender, years of formal education, house-
hold size, and income. In reference to pur-
chase behavior in the previous 4 weeks, be-
havioral information included purchase of any
bell peppers, specific colors purchased, esti-
mated consumption (in pounds), and method
of preparation (cooked or raw).

Consumers’ preference ratings were ana-
lyzed using Bretton-Clark’s Conjoint Ana-
lyzer software (Bretton-Clark, 1992). Rather
than aggregating all participants and obtaining
average preferences, this program generated
preference estimates for each participant. This
individual-level approach reduces bias in re-
sults when researchers have reason to believe
that different segments of respondents have
markedly different preferences (Bretton-Clark,
1992). Most previous horticultural applica-
tions of conjoint analysis have assumed homo-
geneous preferences and have used aggregate-
level analysis (Gineo, 1990; Manalo, 1990;
Robertson and Chatfield, 1982; Shafer and
Kelly, 1986; Townsley-Brascamp and Marr,
1995).

Before estimating the conjoint model, func-
tional forms were selected for each attribute. A
dummy variable, or “part-worth,” functional
form was selected for both color and vitamin C
content because of its flexibility in approxi-
mating the preference function. For color, the
choice was obvious because color is a qualita-
tive variable with no prior expectations re-
garding the shape of the preference function.
In the case of vitamin C content, we were
uncertain whether consumers would prefer
more vitamin C (125% RDA) because of its
widely reported health benefits, lower dos-
ages (75% RDA), or exactly 100% RDA.
Price can be represented with either a linear (or
“vector”) model or a quadratic (or “ideal point”)
model. A pretest using a full- vs. restricted-
model F-test showed no significant difference
between the two models, so the more parsimo-
nious linear model was chosen to conserve
degrees of freedom.

The following functional form of the model
was estimated with ordinary least squares re-
gression:

R = α + β1C1 + β2C2 + β3C3 + β4C4 +
γP + δ1V1 + δ2V2 + e [1]

where R was the rating assigned by a respon-
dent to a particular product combination (i.e.,
a plate of three raw peppers of the same color,
along with the price and vitamin C content); Ci

represented four of the five colors, designated
by effects-coded indicator variables (Cohen
and Cohen, 1983; Hardy, 1993); P represented
price, modeled as a continuous variable; Vi

represented two of the three levels of vitamin
C content, also designated by effects-coded
indicator variables; and e represented a nor-
mally distributed random error term. To facili-
tate interpretation of part-worths, the coeffi-
cient for the omitted fifth color was calculated

as the negative sum of the included color
coefficients; similarly for vitamin C content.
Since each of the 435 respondents rated 16
plates, there were 16 observations available to
estimate each individual respondent’s model,
with a total of 435 such models estimated.

The estimated part-worth and vector coef-
ficients were next analyzed with cluster analy-
sis, which aggregated the preferences of indi-
viduals into consumer segments based on simi-
larity of preferences (Green and Helsen, 1988).
The cluster analysis was done using the PROC
CLUSTER procedure in SAS (SAS Institute,
1996), specifying Ward’s minimum variance
method. The determination of the number of
clusters was based on local peaks in the cubic
clustering criterion and pseudo F statistic at
six clusters, as well as a sharp drop in the
pseudo t2 statistic, also at six clusters (SAS
Institute, 1996).

After cluster analysis of the part-worths,
consumers’ demographic and behavioral vari-
ables were analyzed to establish which vari-
ables were significant in determining cluster
membership, using two different approaches.
The first approach was simply to test the
means of each preference segment against the
overall mean. The second approach was to
relate consumers’ demographic and behav-
ioral variables to their segment membership
by estimating a multinomial logit model using
LIMDEP (Greene, 1995). This method pro-
vides a measure of the relative impact of these
variables on the probability of membership in
a particular segment, as well as the change in
that probability given a specific change in the
independent variable of interest (Huang and
Fu, 1995).

The multinomial logit model determines
the probability of a respondent belonging to a
particular cluster or consumer segment, and is
specified as:

Prob[segment j
e

e

B X

B X

j

m

j i

j i

= =
+

=

−

∑
]

1
1

1

[2]

j = 1,..., m – 1 i = 1,..., n

where Prob[segment=j] denotes the probabil-
ity that a respondent belongs to the jth con-
sumer segment, Xi represents a set of n demo-
graphic and behavioral characteristics of the
respondents, and Bj is a vector of parameters to
be estimated for the m-1 segments. Parameters
are estimated for only m-1 segments because
one of the segments must be normalized to
zero in order to fully identify the model (Greene,
1995). In interpreting the coefficients, this
omitted segment (in our case, Segment I)
becomes the reference for comparison, such
that the estimates from this model predict the
probability of an individual being in one of the
m-1 segments and not in the reference group.
For example, a positive sign on the coefficient
for gender for Segment IV would indicate that
women are more likely to be members of
Segment IV than of Segment I. Because such
interpretations are conditional on the omitted
segment, they are not useful in relating a
change in the probability of segment member-
ship to a change in a given socioeconomic

They were also asked to assume that the
peppers were to be used raw. The total number
of possible product combinations was 60 (five
colors × four prices × three vitamin C levels).
To make the number of product profiles and
the length of the questionnaire more manage-
able for respondents, a factorial design gener-
ated by Bretton-Clark’s Conjoint Designer
software (Bretton-Clark, 1990) was used to
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variable, and for this reason a table of these
coefficients is not included in this text. How-
ever, an analysis of marginal effects does
permit estimation of such changes in probabil-
ity, allowing the interpretation that a 1% in-
crease in the proportion of females in the
sample would change the probability of mem-
bership in Segment IV by the value of the
coefficient in a table of marginal probabilities.

The derivation of marginal effects is as
follows:
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where ηji represents the change in the prob-
ability of a respondent being associated with
segment j with respect to a one-unit change in
the ith socioeconomic characteristic, Xi. Pj is
the observed probability of group member-
ship, Prob[segment=j]. Bji is the estimated
regression coefficient associated with Xi for
segment j. The derivative is evaluated at the
overall sample mean of Xi, where the effects of
Bji on changes in probability are greatest. Be-
cause an increase in the probability of being in
one segment must be offset by a decrease in the
probability of being in another segment, the
marginal probabilities for a given independent
variable sum to zero.

The demographic variables used in the
multinomial logit model were age, income,
gender, education, and household size. Gen-
der was a binary variable with 1 = “female.”
The behavioral variables were: purchase of
any bell peppers within the last month; spe-
cific colors purchased within the last month;
total weight purchased within the last month;
and method of preparation (cooked or raw).
Since no respondent had purchased brown
peppers, this variable was omitted.

The level of significance used to interpret
all statistical tests was 10% or less. Extrapola-

tion of the results to a wider population is
conditional on the representativeness of the
sample of participants, so the following re-
sults and discussion should be evaluated with
this limitation in mind.

Results and Discussion

Overall panel. A total of 435 consumers
completed the questionnaire. The following
analysis of the entire sample (the “overall
panel”) is similar to the aggregate-level ap-
proach used in most previous horticultural
applications of conjoint analysis.

Color was overwhelmingly the most im-
portant attribute, with a relative importance of
75% (Table 1, last column). The part-worths
for the levels of color indicated a strong pref-
erence for green (with a part-worth of 0.91),
while brown had a large negative effect on
preference (–0.85). The overall panel per-
ceived red, yellow, and orange as intermediate
between these two extremes, with similar part-
worths. Retail price, with a relative impor-
tance of 23%, was only about a third as impor-
tant in the buying decision, over this range of
prices. Vitamin C content had an even lower
importance (2.5%).

The marked preference for green, together
with the subordinate influence of price rela-
tive to color, suggested that in this market the
shares of alternative colors could not be in-
creased simply by lowering their retail prices.
Also, the low part-worth for brown in the
overall sample suggested that there would be
no market for this color. Conversely, consum-
ers’ preference for orange, which was similar
to that of red and yellow, indicated that orange
was underrepresented in the current market
share. This may have been due to the limited
availability of orange cultivars with desirable
horticultural attributes, such as high-yield po-
tential, heat tolerance, and disease resistance
(Simonne et al., 1997b).

The small relative importance of vitamin C
content in overall consumer preferences (2.5%)
initially seemed to suggest that this would be
an unpromising attribute on which to differen-
tiate bell peppers and promote their consump-
tion. However, analysis of the six panel seg-
ments indicated otherwise.

Panel segments. Cluster analysis revealed
the potential for consumer segmentation strat-
egies. Most of the part-worth coefficients
within each of the six segments were signifi-
cantly different from those of the overall panel
(see second footnote in Table 1). Sixteen of the
18 relative-importance summary statistics, and
39 of the 54 part-worths for the six segments
differed significantly from those of the overall
sample, confirming that the clustering method
was efficient in sorting consumers into dis-
tinct segments.

Color was still the dominant contributor to
consumer preference in five of the six seg-
ments. All but four of the segments’ part-
worths for color were significantly different
from those of the overall sample. Yet, strong
preferences for green and strong dislikes for
brown were still found in four of the six
segments (Segments II, III, IV, and V). More-
over, in comparison with the overall sample,
Segments III and IV showed a much stronger
preference for green peppers.

Segment I represented 10% of the sample,
and contained consumers with strong prefer-
ences for yellow and, to a lesser extent, or-
ange. Brown was the preferred color for Seg-
ment VI (8% of the sample), suggesting that a
small market for brown bell peppers may exist
and that retailers in this location should con-
sider stocking a limited quantity of this color.
For nearly half of the sample (comprising
Segments I, II, and III), orange had the second
highest positive part-worth among colors. Red
was neither strongly liked nor disliked by any
segment. Red preference was highest in Seg-
ments V and VI, where red had the second

Table 1. Part-worths, relative importance, and adjusted R2 for the six clusters based on preferences for bell pepper attributes.

Segment I Segment II Segment III Segment IV Segment V Segment VI Overall
(10.3%) (24.8%) (12.0%) (27.6%) (17.7%) (7.6%) (100%)

Attributes and levels Part-worth Part-worth Part-worth Part-worth Part-worth Part-worth Part-worth
Color:

Green –0.15* 0.50*z 1.27*z 2.01*z 0.90z –0.83*z 0.91z

Brown –0.29*z –0.93z –1.54*z –1.30*z –0.55*z 0.67*z –0.85z

Red –0.12* 0.17*z 0.01 –0.22*z 0.25*z 0.23*z 0.03
Yellow 0.37*z 0.08*z –0.07 –0.30*z –0.30*z 0.15 –0.08z

Orange 0.19*z 0.19*z 0.34*z –0.18*z –0.29*z –0.22*z –0.01
Relative importance (%) 29.5* 59.8* 69.6* 93.2* 45.0* 52.8* 74.6z

Price/kg:
Vector –0.25z –0.26*z 0.02* –0.06*z –0.27z –0.34*z –0.18z

$0.69 –0.17 –0.18 0.01 –0.04 –0.19 –0.23 –0.12
$1.69 –0.42 –0.44 0.03 –0.10 –0.46 –0.57 –0.30
$2.69 –0.67 –0.70 0.05 –0.16 –0.73 –0.91 –0.48
$3.69 –0.92 –0.96 0.07 –0.22 –1.00 –1.25 –0.66

Relative importance (%) 33.9* 33.1* 1.2* 5.4* 25.2 35.6* 22.9z

Vitamin C (content)
75% –0.42*z 0.09*z –0.54*z –0.03* 0.52*z 0.15*z 0.01
100% 0.03 –0.08z –0.10 0.02 –0.07 0.04 –0.03
125% 0.40*z –0.01 0.64*z 0.01 –0.44*z –0.18*z 0.03

Relative importance (%) 36.6* 7.1* 29.2* 1.4% 29.8* 11.6* 2.5z

Adjusted R2 0.34 0.44 0.43 0.68 0.43 0.44 0.49
zSignificant at the 0.10 level when compared to zero in a two-tail t test.
*Significant at the 0.10 level when compared to overall sample in a two-tail t test.



highest part-worth after green and brown, re-
spectively.

The relative importance of retail price in
the overall sample (22.9%) was not represen-
tative of Segments III or IV, which expressed
relative importance values of only 1.2% and
5.4%, respectively. These results, together with
the small coefficients for “Vector” in Table 1,
indicate that neither segment was sensitive to
price. The corresponding part-worths for each
of the four test prices shown in Table 1 are
simply the product of the Vector coefficient
and the price. For all segments except III, part-
worths decreased as retail price increased.
This is consistent with the general observation
that consumers prefer lower prices. The small
positive relationship between price and part-
worth in Segment III is not significantly dif-
ferent from zero.

With a value of only 2.5%, the relative
importance of vitamin C content to the overall
panel seemed to indicate that respondents were
completely indifferent to this attribute. How-
ever, these aggregate results masked the com-
plexity of preferences with respect to vitamin
C content. The cluster analysis revealed that
three segments (I, III, and V), comprising 40%
of the sample, ranked vitamin C content as the
first or second most important attribute, and
that Segments I and III preferred the highest
level of vitamin C, while Segment V preferred
the lowest. Only Segments II and IV indicated
no marked preference for this attribute.

Note that most retail stores do not display
the vitamin C content of bell peppers as promi-
nently as their price. Thus, in our study con-
sumers were compelled to consider their pref-
erences for this attribute more deliberately
than they might in a normal shopping situa-
tion. Also, the vitamin C content provided in
nutritional information is usually based on a
certain serving size of the raw product (e.g.,
130% of RDA for a medium-size pepper of
148 g). Since many preparations use bell pep-
pers steamed, sauteed, or stir-fried, some of
the vitamin C may be lost in cooking. In that
case, nutritional information would have to be

adjusted for consumers who keep track of their
daily nutrient intake.

Demographic and behavioral variables.
Segments of the sample were identified on the
basis of their part-worths for color, retail price,
and vitamin C content. This section presents
the demographic and behavioral characteris-
tics of the consumers belonging to those dif-
ferent segments.

Few of the segments showed significant
differences from the overall sample based on
the five demographic variables of age, gender,
education, family size, and income (Table 2).
Respondents in Segment I had significantly
less education than the group as a whole, while
Segment IV was composed of a significantly
higher percentage of females than the overall
sample. The segment that was most differenti-
ated from the overall sample on demographic
criteria was Segment VI, which was com-
posed of significantly older consumers with
smaller family size and lower income than the
overall sample. Segments II, III, and V were
not significantly different from the overall
sample on any of the demographic dimen-
sions.

Behavioral variables were determined from
the 12 questions on the survey that related to
past purchases and usage (cooked or raw). The
behavior of consumers in Segments I, II, and
IV was significantly different from those in
the overall sample in their prior purchases of
white (I, II, IV), purple (II), and yellow (IV)
bell peppers (Table 2). Consumers in Segment
III were significantly more likely to use bell
peppers in cooking, while consumers in Seg-
ment IV used fewer raw peppers in salads than
did the overall sample. Segment V had a
significantly higher percentage of consumers
who had purchased bell peppers of any kind in
the last month.

The hypothesis tests in Table 2 determined
whether the value of each demographic or
behavioral variable for each segment differed
significantly from that of the overall sample.
Another way of comparing the impact of these
variables is to use a multinomial logit model to

determine how much a one-unit change in the
overall sample mean for a given variable would
change the probability of membership in each
segment, and whether that change is signifi-
cantly different from zero (Table 3).

The sign, magnitude, and statistical sig-
nificance of the coefficients from the multino-
mial logit model provide a measure of the
impact that the demographic and behavioral
variables have in determining the structure of
segment membership. As an example of the
effect of the continuous variables, the educa-
tion coefficient of –0.0098 for Segment I indi-
cates that an increase of 1 year in the average
number of years of education for the overall
sample would decrease the probability of mem-
bership in Segment I by 0.98%. Similarly, an
increase in the overall average household size
by one person would increase the probability
of membership in Segment III by 1.86%. At-
tention must also be paid to the statistical tests:
an increase of 1% in the proportion of consum-
ers who bought orange peppers in the last 4
weeks would appear to increase the probabil-
ity of membership in Segment IV by 66.8%,
except that the coefficient is not significantly
different from zero because of the large stan-
dard error that presumably resulted from the
scarcity of respondents who had bought or-
ange peppers.

In general, among the demographic vari-
ables only gender and household size were
consistently significant in determining seg-
ment membership, while many more of the
behavioral variables had significant impact.
For example, a 1% increase in the overall
percentage of consumers who had purchased
any color of bell pepper in the last 4 weeks
would increase the probability of membership
in Segment V by 13.08%. Recalling that an
increase in one segment must be offset by
decreases elsewhere (such that the row coeffi-
cients sum to zero), the increase in Segment V
would primarily come from the 11.86% de-
crease in the probability of membership in
Segment IV.

Applications to marketing strategies. The

Table 2. Demographic and behavioral variables describing the six-cluster solution based on preferences for bell pepper attributes.

Segment I Segment II Segment III Segment IV Segment V Segment VI Overall sample
Variable N: 45 108 52 120 77 33 435
% of Sample 10% 25% 12.0 28% 18% 8% 100%
Age (years) 38.31 39.89 38.00 37.68 40.32 45.66* 39.40
Gender (% female) 70 70 80 83* 74 72 76
Education (yrs) 13.71* 14.78 14.68 14.43 14.71 15.10 14.56
Family size (persons) 2.93 2.74 3.00 2.79 2.72 2.28* 2.78
Income (10 = $60–$65K) 6.20 5.76 5.61 5.89 5.91 4.21* 5.77
Purchase of bell peppers

in last 4 wk (%)
Any color 62.2 71.2 75.0 65.0 80.5* 62.5 70.0
Green 67.4 75.2 78.8 74.2 79.2 71.9 75.0
Yellow 23.9 28.6 19.2 13.3* 26.0 18.8 21.5
White 2.17* 13.3* 7.7 4.2* 5.2 12.5 7.4
Purple 0.0 7.6* 0.0 0.0 1.3 3.1 2.3
Red 19.6 9.5 9.6 8.3 6.5 9.4 9.7
Orange 0.0 1.9 0.0 0.8 1.3 0.0 0.9
Black 0.0 0.0 0.0 0.0 1.3 0.0 0.2
Brown 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total purchased last 4 wks (kg) 0.88 1.29 1.10 0.91 1.26 0.89 1.08
Used in cooking (%) 82.9 85.1 91.5* 77.3 77.6 87.1 82.3
Used raw (salads) (%) 68.3 63.4 53.2 48.2* 55.3 58.1 56.7
*Significant at the 0.10 level (compared with the overall sample in a two-tail t test.).



information from Table 1 can be used to sug-
gest possible marketing strategies for this lo-
cal market based on combinations of the at-
tributes of color, price, and vitamin C content.
For example, Segments III and IV exhibited
the strongest preference for green among all
the segments, with part-worths of 1.27 and
2.01, respectively. These two segments also
were the least sensitive to price, with relative
importance values of 1.2% and 5.4%, respec-
tively. Conversely, Segments I, II, V, and VI
all exhibited strong preferences for non-green
bell peppers and were also the most sensitive
to price. This suggested that green peppers
may be underpriced relative to those of other
colors. Interestingly, some grocery stores may
already be aware of these preference patterns
and have responded to them. Certain local
retailers now price green bell peppers indi-
vidually, while they price others—which are
displayed in a different part of the produce
section—by weight. Thus, green bell peppers
at some stores were recently selling at two for
$1.28 (or ≈$4.32 per kg, assuming a 148 g
medium bell pepper), which is considerably
higher than the $1.52 to $2.18 per kg range
previously observed.

Another example involves color and vita-
min C content. Segments I and III rated vita-
min C content as relatively important and
preferred more vitamin C to less. They also
exhibited stronger preferences for yellow and
orange peppers. Together these results suggest
that marketing efforts designed to promote the
vitamin C content of bell peppers would have
a greater impact if associated specifically with
yellow and orange peppers.

Applications to changes in segment mem-
bership. When information from Tables 1, 2,
and 3 is combined, some insight may be gained
into the effects that changes in the structure of
segment membership can have on marketing
applications. The premise is that retailers would
want to increase the probability of consumers
becoming members of the segments that have
the greatest revenue potential.

The prospects for this exercise are limited
by the requirement that good candidates for
change should be segment characteristics that
are simultaneously “substantial” and “acces-

sible” (Kotler and Armstrong, 1996). This
means that in order to implement a strategy
that involves increasing membership in a seg-
ment, the potential lies with coefficients in
Table 3 that are large, positive, and statisti-
cally significant (substantial), and susceptible
to influence by marketing techniques (acces-
sible). An example of a strategy that might
meet all these criteria is a promotional effort to
increase the proportion of females in the over-
all buyer population. The interpretation of the
marginal probabilities in Table 3 reveals that
a promotional effort resulting in a 1% increase
in the overall sample mean of females to 77%
(Table 2) would increase the probability of
membership in Segment IV by 17.61%. Table
1 reveals that Segment IV preferred green bell
peppers to the exclusion of all other colors,
was relatively insensitive to price, and repre-
sented slightly more than a quarter of the
market share. Thus, a price increase for green
bell peppers could have a greater impact on
revenues if associated with promotions di-
rected at increasing the proportion of female
buyers. Whether this complex strategy would
be compatible with other operative product,
pricing and promotional strategies should, of
course, be considered in practice.

Conclusions

The overall consumer sample used in this
study viewed color as far more important in
the purchase decision than retail price or vita-
min C content. The aggregate of respondents
also indicated a clear preference for green and
a strong disinclination toward brown, with
red, yellow, and orange intermediate between
these two. For the price range used in this
study, retail price was a secondary factor com-
pared with color, while vitamin C content had
a negligible effect on overall consumer prefer-
ence.

If aggregate-level analysis rather than in-
dividual-level analysis had been used exclu-
sively, the above conclusions would have ex-
hausted the information content of the data set.
Instead, cluster analysis was used to identify
six distinct consumer segments in this market.
The smallest of these showed a preference for

brown bell peppers, indicating a limited de-
mand for this color even though it is practi-
cally unknown in the marketplace. Two price-
insensitive segments were identified, both with
strong preferences for green. Consumer per-
ceptions toward vitamin C content varied
widely, with some segments favoring higher
levels and others favoring lower levels, while
relative importance ranged from 1.4% to
36.6%. Gender, household size, purchase fre-
quency of green and yellow peppers, and use
of raw peppers were the demographic and
behavioral variables that determined member-
ship in most segments.

Examples of applications suggested that:
1) differential price sensitivities could explain
the practice of pricing green peppers individu-
ally while pricing those of other colors by
weight; and 2) efforts to promote the high
levels of vitamin C would be most effective if
associated with yellow and orange bell pep-
pers.

That producers who supply products with
high levels of consumer satisfaction have an
advantage in the market is well accepted.
Conjoint analysis provides an efficient means
of determining which product attributes give
the highest satisfaction. Knowledge of the
structure of consumer preferences can also
help horticulturists develop new cultivars and
devise new field practices that bring to market
bell peppers with the highest degree of con-
sumer desirability.
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