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Abstract. Researchers often investigate consumer preferences by examining variables
consecutively, rather than simultaneously. Conjoint analysis facilitates simultaneous
investigation of multiple variables. Cluster analysis facilitates development of actionable
market segments. Our objective was to identify relative importance and consumer
preferences for flower color, leaf variegation, and price of geraniums (Pelargonium
×hortorum L.H. Bail.) and to identify several actionable market segments. We also
evaluated the desirability of a hypothetical blue geranium. Photographic images were
digitized and manipulated to produce plants similar in flower area, but varying in flower
color (red, lavender, pink, white, and blue), leaf variegation (plain green, dark green zone,
and white zone), and price ($1.39 to $2.79). Conjoint analysis revealed that flower color was
the primary consideration in the purchase decision, followed by leaf variegation and price.
A cluster analysis that excluded blue geraniums yielded four actionable consumer
segments. When preferences for the blue geranium were included, six consumer segments
were identified.

Consumers generally base their purchase
decisions on several product characteristics,
rather than just one. Thus, asking consumers
how much they like one aspect of the product

sample into consumer segments according to
like preferences. A secondary objective was to
test a novel method of predicting consumer
response to a simulated product: a blue gera-
nium. Oglevee Associates of Connelsville,
Pa., provided 35-mm negatives of four gera-
nium cultivars. Digital-imaging technology
was used to develop 25 test-pictures from
photographs of red (‘Sincerity’), lavender
(‘Danielle’), pink (‘Ben Franklin’), and white
(‘Snowhite’) geranium cultivars. A simulated
light blue flower was created by digitizing the
color onto the ‘Snowhite’ image. Leaf varie-
gation included plain green leaf, dark zonal
stripe on green leaf, and white margin on green
leaf. Prices for geraniums (shown in 10-cm-
diameter containers) were $1.39, $1.59, $1.99,
$2.39, and $2.79. These price points were
selected to represent a low, moderate, and high
price across the markets tested.

Because consumers would probably be-
come fatigued if they were asked to rate all 75
combinations of flower color, leaf variega-
tion, and price, we randomly generated an
orthogonal array where participants would
rate only 25 combinations. This fractional-
factorial design contained at least one occur-
rence of every color, leaf, and price, and from
this we were able to infer information regard-
ing all 75 possible combinations.

Photographs measuring 10 cm × 15 cm
were printed showing a single geranium plant
with multiple flowers and leaves. Each photo-
graph was mounted on a gray card for display,
and a label showing the retail price was added
to the lower left corner of the card. The 25
cards with photographs and prices were
mounted on a display board in a random order.
To reduce order bias, the cards were rear-
ranged for each of the five market locations.

University researchers in five states (Ala-
bama, Delaware, Georgia, North Carolina,
and Texas) each recruited one traditional free-
standing garden center cooperator to partici-
pate in the study. Customers over age 18 who
were shopping in the garden center were asked
to participate in the survey. Participants were
asked to rate each of the 25 photographs on a
scale from 1 (“definitely would NOT buy plant”)
to 5 (“definitely would buy plant”), and an-
swer 10 additional questions relating to gar-
dening and demographic characteristics. No
incentive was used to improve response rate.

Respondents from the five stores returned
676 usable surveys. We compared consumer
demographic characteristics and preferences
by state, finding few differences (data not
shown). Thus, we pooled all data for analyses.
Analysis using Conjoint Analyzer software
(Bretton-Clark, Morristown, N.J.) revealed
that, for the overall sample of participants,
flower color dominated the other two factors
in importance, accounting for 52% of the
buying decision (Table 1, last column). Leaf
variegation ranked second, with 30% relative
importance. Price was least important, with
18% relative importance. Overall, red and
lavender were preferred over white and pink.
For a given flower color, zonal and plain green
leaves were preferred to leaves with white
margins. As would be expected, lower prices

(e.g., flower color) may not be the best indica-
tion of their overall preference for the product,
or of the importance of a single factor in the
purchase decision. Conjoint analysis allows
market researchers to isolate a number of
factors and determine the importance of each.
Among applications in horticulture, this
method has been used by Prince et al. (1980)
with rose arrangements, Robertson and
Chatfield (1982) with fresh flower bunches,
Shafer and Kelly (1986) with potted chrysan-
themums, Gineo (1990) with rhododendron
sales to landscape contractors and retail gar-
den centers, and Townsley-Brascamp et al.
(1995) with outdoor ornamental plants.

Our objective was to identify consumer
preferences for a variety of geranium flower
colors, leaf variegations, and prices. This in-
formation was then used to: 1) estimate each
consumer’s utility for the five colors, three
leaf types, and a range of prices; 2) calculate
the relative importance of color, leaf, and price
in the decision to buy; and 3) cluster the
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were preferred to higher prices.
The potential for customer segmentation

based on available geranium products (i.e.,
excluding the blue flower) was examined us-
ing cluster analysis (SAS Institute, 1998).
Variables used for clustering were taken from
the conjoint analysis for each respondent, and
included the four coefficients for flower util-
ity, the three coefficients for leaf utility, and
the price vector. Clusters of size 2, 3, 4, 6, and
8 were examined using eight clustering algo-
rithms. The four-cluster solution was selected
for use in developing consumer market seg-
ment profiles because results showed peaks in
the pseudo t2 statistic for that solution in the
majority of the eight methods tried.

A prominent segment of survey partici-
pants (32% of the sample), referred to as the
“Pink Lover” segment, strongly favored the
pink color with the white leaf margin and was
highly price-sensitive (Table 1). Among the
demographic variables, “years gardening” was
significantly different from the overall sample
at P ≤ 0.10. Another prominent segment in the
four-cluster solution (31% of the sample)
showed a preference for white flowers (and to
a lesser extent, lavender flowers) with white leaf
margins. These “White Lovers” were very sen-
sitive to price and gave it the highest relative
importance of any segment. This segment had no
demographic variables that were significantly
different from the overall sample P ≤ 0.10.

A third segment, representing 21% of the
sample, showed a strong preference for the
archetypal geranium: red flower with green
leaf. Among the four segments identified, the
“Red Lovers” placed the highest relative im-
portance on flower color, very low relative
importance on leaf variegation, and little or
none on price. They also had the highest aver-
age values for years gardening, age, educa-
tion, family size, income, and proportion of
men, although the last three were not signifi-
cantly different from the overall sample means
at the P ≤ 0.10 level.

The last segment, the “Lavender Lovers,”
comprised 16% of the sample in this clustering
solution. While they preferred lavender, they
also liked red somewhat, and were slightly
positive toward white. They preferred zonal
and green leaves to the white leaf margin, and
placed the highest relative importance of any
segment on leaf variegation. Another way of
characterizing these respondents would be to
say they showed a strong dislike for pink
flowers and white leaves, but this was not
considered an actionable profile for targeting
this segment. The Lavender Lovers was also
the only segment that indicated a preference
for higher prices (perhaps because respon-
dents equated higher prices with higher-qual-
ity plants), and included the highest propor-
tion of women in the sample.

The practical importance of these results is
that flower color is by far the most important
feature in purchasing geraniums (except for
the Lavender Lover segment). In the overall
sample, flower color was 1.7 times as impor-
tant as leaf variegation and 2.9 times as impor-
tant as price in the decision to buy. Also, a
retail nursery may not need to stock all pos-

Table 1. Description of consumer segments derived from a four-cluster solution based on preferences for
geranium attributes, excluding blue flower color.

Pink White Red Lavender Overall
Variable Lovers Lovers Lovers Lovers sample
n 216 210 140 110 676
Percentage of sample 32% 31% 21% 16% 100%

Utility z of:
PINKflower 0.64* –0.30* –0.54* –0.55* –0.09
WHITEflower –0.78* 0.41* –0.21 0.06* –0.16
REDflower 0.09* –0.25* 0.86* 0.14 0.15
LAVENDERflower 0.05 0.14 –0.10* 0.35* 0.09
WHITEleaf 0.17* 0.20* –0.15* –0.99* –0.08
ZONEleaf –0.07* –0.10* 0.02 0.55* 0.04
GREENleaf –0.10* –0.10* 0.12* 0.44* 0.03

PRICE –0.22* –0.29* –0.05* 0.14* –0.15
Percentage who bought in ’95 56% 62% 64% 57% 60%
No. plants bought in ’96 4.0 4.7 3.9 5.4 4.4
Years gardening 15.7* 17.3 19.1* 17.8 17.3
Size of garden (m2) 614 861 731 657 722
Age (years) 43.9 43.5 46.0* 43.8 44.2
Gender (percent female) 73% 76% 69% 84%* 75%
Education (years) 15.5 15.3 16.3* 15.3 15.6
Family size (persons) 2.8 2.8 3.0 2.9 2.9
Income (10 = $55–60K) 9.7 9.4 10.1 10.0 9.7
Adjusted R2 0.44 0.31* 0.45 0.51* 0.41
R.I. flower colory 56%* 49%* 60%* 39%* 52%
R.I. leaf variegation 25%* 29%* 24%* 47%* 30%
R.I. price 18% 22%* 16%* 15%* 18%
zu = “Utility” of the variable, a more positive value being more desirable.
yR.I. = “Relative Importance” of the feature, a higher value indicating greater importance.
*Significantly different from overall sample at P ≤ 0.10 by two-tail t test.

Table 2. Description of consumer segments derived from a six-cluster solution based on preferences for
geranium attributes, including blue flower color.

Pink White Red Lavender Blue Question Overall
Variable Lovers Lovers Lovers Lovers Lovers Marks sample
n 88 92 106 163 161 66 676
Percentage of sample 13% 14% 16% 24% 24% 10% 100%

Utility z of:
PINKflower 0.98* –0.81* –0.17* 0.00 0.02 –0.40* –0.04
WHITEflower –0.68* 0.77* 0.44* 0.08* –0.47* –1.02* –0.11
REDflower 0.51* 0.07* 0.94* –0.05* –0.34* 0.74* 0.20
LAVENDERflower 0.14 –0.27* 0.55* 0.31* –0.07* 0.15 0.14
BLUEflower –0.96* 0.24* –1.77* –0.34* 0.86* 0.53* –0.20
WHITEleaf 0.08* –0.17 –0.60* –0.20* 0.40* –0.20* –0.08
ZONEleaf 0.04 0.10 0.32* 0.12* –0.29* 0.06 0.03
GREENleaf –0.11* 0.06 0.28* 0.08 –0.11* 0.15* 0.05

PRICE vector (slope) –0.21 –0.27* 0.02* –0.09 –0.27* 0.12* –0.14
Percentage who bought in ’95 58% 55% 63% 67%* 53%* 62% 60%
No. plants bought in ’96 4.4 5.9 3.2* 5.5 3.7 3.5 4.4
Years gardening 16.0 16.1 20.1* 18.1 15.2* 18.8 17.2
Size of garden (m2) 550 890 769 743 653 755 722
Age (years) 44.2 42.7 45.1 45.4 41.4* 48.3* 44.2
Gender (percent female) 81% 74% 88%* 74% 73% 55%* 75%
Education (years) 16.0 15.8 16.0 15.1* 15.5 15.6 15.6
Family size (persons) 2.8 2.7 2.9 2.8 2.9 3.1 2.9
Income (10 = $55–60K) 10.1 10.0 10.0 9.4 9.4 10.0 9.7
Adjusted R2 0.61* 0.48 0.66* 0.29* 0.45 0.56* 0.48
R.I. flower colory 67%* 59% 67%* 52%* 55%* 67%* 60%
R.I. leaf variegation 19%* 25% 24% 28%* 27%* 21%* 25%
R.I. price 14% 17% 9%* 20%* 17% 12%* 15%
zu = “Utility” of the variable, where a more positive value is more desirable to the segment.
yR.I. = “Relative Importance” of the feature, where a higher value indicates greater importance to the
segment.
*Significant at P ≤ 0.10 (compared with overall sample in a two-tail t test).

sible combinations of leaf variegation and
flower color. Of the 12 possible combinations
in this study, in only six did flower and leaf
both contribute positively to the purchase de-
cision. These were zonal and green leaves with
red and lavender flowers, and the white-mar-
gin leaf with pink and white flowers. Finally,

promotional pricing strategies could increase
sales of pink and white geraniums, but would
probably not be advisable for red, and cer-
tainly not for lavender, geraniums, since con-
sumers in these segments would not be re-
sponsive to reduced price.

A separate cluster analysis was conducted
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using consumers’ responses to combinations
involving the simulated blue geranium (Table
2). A six-cluster solution was indicated by six
of the eight clustering algorithms used. Of the
six clusters, four were given the same names as
those in the previous analysis, while the two
new clusters were called the “Blue Lovers”
cluster and the “Question Marks” cluster, so
named because while the members favored
red, blue, and lavender flowers, they were
excluded from those specific segments for
other reasons, probably strong preferences
against the white flower and in favor of higher
prices.

The proportion of the sample represented
by each cluster changed considerably in re-
sponse to the choice of a blue geranium. The
clusters with the largest representation be-
came the Lavender Lovers (24%) and Blue
Lovers (24%). The Blue Lover segment was
comprised mostly of former members of the
Pink and White segments from the previous
four-cluster analysis. They favored the white-
margin leaf, were very sensitive to price, and

tended to have significantly lower-than-aver-
age purchase frequency, experience, and age.
The Question Marks segment drew most of its
members from the former Red segment, was
least sensitive to price, and was significantly
higher-than-average in age and proportion of
male respondents.

As might be expected of a new or simu-
lated product, many respondents expressed
strong negative or positive feelings about the
novelty of a blue geranium as manifested by
an increase in the overall relative importance
of flower color from 52% in the four-cluster
(Table 1) to 60% in the six-cluster (Table 2). In
the overall sample, the blue flower was the
least-favored color, but the existence of a Blue
Lover segment comprised of nearly a quarter
of the respondents shows that potential de-
mand for a blue geranium could be substantial.
Furthermore, the profile of this segment indi-
cated that they were not typical geranium
buyers, and therefore they might generate an
increase in total geranium sales. Finally, this
study provided an effective evaluation of con-

sumer reactions to a simulated plant product
using digital-imaging technology, a method
that may prove useful in testing other new or
proposed products in the future.
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