
HORTSCIENCE VOL. 41(3) JUNE 2006664

HORTSCIENCE 41(3):664–670. 2006.

Received for publication 25 Jan. 2006. Accepted for 
publication 7 Mar. 2006. This project was funded 
in part by the Alabama Department of Agriculture 
and Industries, a grant from the USDA Federal-
State Marketing Improvement Program, and the 
Alabama Agricultural Experiment Station. We thank 
Deacue Fields and Floyd Woods for reviewing the 
manuscript, and Bruno’s Supermarkets, Inc. for their 
cooperation in conducting the survey.
1Department of Agricultural Economics and 
Rural Sociology, 202 Comer Hall, Auburn Uni-
versity, AL 36849. Corresponding author; e-mail 
rnelson@acesag.auburn.edu.
2Department of Horticulture, 101 Funchess Hall, 
Auburn University, AL 36849.

Mandarin Attributes Preferred by 
Consumers in Grocery Stores
Benjamin L. Campbell,2 Robert G. Nelson,1 Robert C. Ebel2, and 
William A. Dozier2

Alabama Agricultural Experiment Station, Auburn University, AL 36849 

Additional index words. conjoint analysis, segmentation, simulation, Citrus unshiu

Abstract. For most grocery stores, external quality standards require that premium man-
darins be orange, unblemished, and large. Thus, for consumers to differentiate among the 
premium mandarins on any dimension other than price, additional positioning attributes 
must be evaluated. This study considered consumer preferences for price ($2.18/kg, $4.39/
kg, or $15.41/kg), packaging (1.36 kg of loose fruit, 1.36-kg bag, 2.27-kg box, or 0.23-kg 
clamshell with peeled fruit sections), type of mandarin (clementine, satsuma, tangerine), 
shelf life from the day of purchase (3, 14, or 31 days), and vitamin C content (with or 
without a label stating high in vitamin C). A conjoint survey was conducted in four gro-
cery stores located in Birmingham and Montgomery, Ala. In total, 289 respondents used 
a 7-point intention-to-buy scale to rate photographs of 16 product profiles. Six market 
segments were identified, based on maximal similarity of preferences within each segment 
and maximal differences between segments. A simulation was conducted of the effect that 
an introduction of peeled-and-sectioned satsumas would have on the market share and 
gross revenue of other mandarins. This product showed great potential, but should be 
offered in a product mix that includes the loose form as well. Labeling for vitamin C was 
preferred by all segments, but did not contribute much to the intention-to-buy rating. 
Awareness and recognition of satsumas needs to be addressed in promotional campaigns. 
The longest shelf life was the first choice of almost half the respondents.

Most grocery stores have stringent qual-
ity requirements for citrus fruits, especially 
regarding external appearance. In order to be 
acceptable to consumers, mandarins such as 
tangerines, clementines and satsumas, should 
be orange with no green patches, unblemished, 
and large (Campbell et al., 2004). 

Since most grocery stores require their man-
darins to be of this standard external quality, 
other features and benefits must be considered 
as attributes that consumers might value in 
differentiating between mandarin products. 
Among the candidates for these alternative, 
secondary attributes are packaging, type of 
mandarin, shelf life and vitamin C content. 
A primary objective of the current study was 
to evaluate consumer preferences for those 
four attributes, as well as price. Quantifying 
the value of these attributes will allow man-
darin growers to assess the tradeoffs between 
the costs and benefits of various attributes, 
identify features that should be highlighted in 
promotional efforts, and mitigate any perceived 
weaknesses. For example, it is obviously more 
costly to provide consumers with a peeled-

and-sectioned product, but if they are willing 
to pay a substantially higher price for the 
benefit of convenience, then it may be a profit-
able alternative form to consider. As another 
example, there may be certain consumers who 
value the information about the high vitamin 
C content in mandarins, and who could be 
targeted in specialized promotional efforts 
to increase their consumption of mandarins. 
Finally, a significant weakness for certain 
mandarins—particularly satsumas—may be 
that consumers are unfamiliar with their name, 
suggesting that one way to mitigate the prob-
lem would be for initial promotional efforts 
to be directed toward raising awareness and 
recognition of that type of mandarin.

Asecond important objective of the current 
study was to combine consumers with similar 
preferences into groups or segments. One way 
to do this is to group consumers into segments 
so that their preference profiles are as similar as 
possible within a segment, but are as different 
as possible between one segment and another. 
More attractive segments can then be targeted 
for marketing campaigns.

Afinal objective was to explore the market 
potential for a new mandarin product made 
from peeled-and-sectioned fruit. Apart from 
the convenience to the consumer of a ready-to-
eat form, this product would benefit producers 
since it can be made from fruit that would 
otherwise be culled because of minor defects 
in external appearance. Although this product 
was not available in the study region at the time 
of the survey, respondents had no difficulty
expressing preferences for the prototype.

Materials and Methods

Conjoint analysis has long been a leading 

technique for analyzing consumer tradeoffs 
(Green et al., 2001). Conjoint analysis begins 
by asking consumers to evaluate products 
with varying attributes and levels (where, for 
example, price is an attribute and $2.18/kg is 
a level). By allowing a respondent to evalu-
ate enough combinations of attributes with 
varying levels, an estimate of value can be 
obtained for each attribute and level. Numerous 
horticultural products have been subjected to 
conjoint analysis, including peanuts (Nelson et 
al., 2005), Christmas trees (Behe et al., 2005), 
satsumas (Campbell et al., 2004), edible flowers 
(Kelley et al., 2002), bell peppers (Frank et al., 
2001), and geraniums (Behe et al., 1999).

Communication with food distributors and 
citrus fruit experts, along with the published 
literature, was used to identify mandarin at-
tributes that are most important to consumers. 
The attributes and levels that were described 
or illustrated in photographic representations 
presented to the survey participants included 
price ($2.18/kg, $4.39/kg, or $15.41/kg), 
packaging (1.36-kg bag, 2.27-kg box, 1.36-kg 
of loose whole fruit, or 0.23 kg of peeled-and-
sectioned fruit), type of mandarin (clementine, 
satsuma, or tangerine), shelf life from the day 
of purchase (3, 14, or 31 d), and vitamin C 
content (with or without a label stating “high 
in vitamin C”).

Attributes.The $2.18/kg and $4.39/kg price 
levels represented the lowest and highest prices 
for premium, whole mandarins found in gro-
cery stores in the study region. The $15.41/kg 
price represented the upper end of prices for 
further-processed, value-added products such 
as preprepared melons, pineapple, berries, and 
other fresh-cut fruit.

In addition to the conventional forms for 
presenting citrus (loose, bag, and box), a 
value-added product form was included. This 
hypothetical convenience form consisted of 
0.23 kg of peeled mandarin sections enclosed 
in a clear plastic clamshell container.

Product name recognition can also be an 
important promotional consideration. In order 
to evaluate preferences for mandarin product 
category, the three “levels” were simply the 
names of the fruits: satsuma, clementine, and 
tangerine.

Shelf life, or the amount of time a fruit 
maintains its quality after purchase by the 
consumer, may be an important attribute 
amenable to improvement or differentiation. 
A number of postharvest technologies have 
been developed to increase shelf life in citrus. 
With normal handling, mandarin shelf life is 
usually between 14 and 28 d postpurchase, 
so the three levels of shelf life chosen were: 
extremely short (3 d), midrange (14 d), and 
extended (31 d).

There is currently a popular perception that 
fruits confer significant health benefits, includ-
ing those associated with vitamin C. Thus, to 
capture the effect of preferences for vitamin C, 
the pictorial representations were either labeled 
high in vitamin C or had no label. 

Stimuli. By using a fractional-factorial 
design, respondents only had to evaluate 16 
of the 216 possible stimuli in order to capture 
the main effects of the treatments. Photographs 
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(21.6 cm by 33.7 cm) and text were used as 
the stimuli. The photographs illustrating the 
1.36-kg bag showed 15 fruit in a thin-mesh 
red net bag. Those for the 2.27-kg box showed 
15 fruit on the top layer of a plain wooden 
citrus fruit box with a red net cover (similar 
to those used in grocery stores, but with all 
labeling removed from the box). The loose 
fruit were arranged in a pyramid of 14 fruit 
weighing 1.36 kg.

Since we were evaluating consumers’ per-
ceptions associated with the names of the vari-
ous mandarins, rather than any differences in 

appearance or phenotype, we used clementines 
as the generic, or archetypal mandarin in all 
the photographs. This was necessary to control 
for variation in individual fruit appearance and, 
judging by the lack of comments, was noticed 
by few respondents. The text above the picture 
indicated the name of the mandarin, package 
type, price per pound, and total price, while 
the text below denoted days of shelf life, and 
either the statement “high in vitamin C” or a 
blank space. 

Two major cities in Alabama—Birmingham 
and Montgomery—were selected for the study 

because they had been proposed as regions 
for possible expansion of satsuma market-
ing efforts. In each city, four grocery stores, 
representing a wide range of demographic and 
socioeconomic characteristics, were selected 
as survey sites. Shoppers in these stores were 
asked to participate in the survey and, if will-
ing, were given verbal instructions on how 
to fill out the survey and informed consent 
forms. Participants were asked to examine 
each picture and place a rating mark on a 7-
point willingness-to-purchase scale, with 1 = 
definitely would NOT purchase, 7 = definitely

MARKETING AND ECONOMICS
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would purchase, 4 = may or may not purchase, 
and 2, 3, 5, and 6 = untitled, intermediate 
response levels. Respondents were advised 
that they could place their mark anywhere on 
the scale, including any space between the 
integers (such marks were later interpolated 
to the nearest tenth of a rating point). Order 
bias was minimized by rearranging the order 
of the photographs from one store to the next, 
and by allowing consumers to start the survey 
on any photograph.

When respondents finished evaluating the 
16 photographs, they were asked to answer a 
number of demographic and usage questions. 
The demographic questions included year of 
birth, gender, ethnic group, years of education, 
household age structure, and income category. 
The usage questions consisted of sweet citrus 
purchase frequency (times per month), quantity 
of sweet citrus purchased each time, purchase 
occasions (e.g., Christmas), awareness of 
satsumas (yes or no), previous consumption 
of satsumas (yes or no), and sweet citrus al-
lergies (yes or no). 

Data analysis.Respondents provided a total 
of 289 usable surveys. Ordinary least squares 
regression was used to estimate a preference 
model for each respondent. The model was 
specified as follows:
R

i
= B

1
+ B

2
(Pr2) + B

3
(Pr3) + B

4
(Pk2) + B

5
(Pk3) 

+ B
6
(Pk4) + B

7
(T2) + B

8
(T3) + B

9
(S2) + B

10
(S3) 

+ B
11

(L2) + e
i
,   [1]

where, R
i

denotes the rating of the stimulus 
given by respondent i on the 7-point scale; 
Pr2 = $4.39/kg price level; Pr3 = $15.41/kg 
price level; Pk2 = 1.36-kg bag; Pk3 = 2.27-kg 
box; Pk4 = peeled-and-sectioned form; T2 = 
clementine fruit type; T3 = tangerine fruit 
type; S2 = 14-d shelf life; S3 = 31-d shelf life; 
and L2 = no vitamin C label. The independent 
variables were effects coded, which transforms 
the coefficients into deviations from the mean 

to simplify interpretation (Hair et al., 1998).
The relative importance of each attri-

bute was calculated according to Hair et al. 
(1998):

  [2]
where RI

i
is the relative importance of attribute 

i, and range
i
is the range of the respondent’s 

coefficients for attribute i. Relative importance 
values are interpreted as the percentage of a 
consumer’s buying decision that is contributed 
by that attribute, and make it possible to com-
pare the importance of various attributes. 

Using cluster analysis, respondents with 
similar coefficients (preferences) were grouped 
together to identify possible market segments 
(Green and Helsen, 1989). Since specifying 
the number of segments within a market is 
largely a matter of practical considerations, 
several clustering algorithms were evaluated, 
including Ward, McQuitty, Equal Variance 
Maximum Likelihood, Flexible Beta, and 
Complete Linkage (SAS, 1987). Among these 
methods, the most frequently-indicated num-
ber of clusters was six. The SAS procedures 
described in Campbell et al. (2004) were then 
used to assign each respondent to one of the 
six clusters, again using only their preference 
coefficients as variables.

After each respondent was assigned mem-
bership in a segment based on their preferences 
for the various levels of attributes, a multino-
mial logit model was constructed to determine 
the relationship between segment membership 
and the demographic and usage variables col-
lected in the survey. Since the purpose of this 
study was to consider even the most tenuous 
of the latent relationships between respondent 
characteristics and product preferences, coef-
ficients from the multinomial logit model with 
p values as high as 0.30 were interpreted as 
potentially significant.

Results and Discussion

Results for the total sample (i.e., before clus-
tering) are shown in the rightmost column of 
Table 1. There are four major types of statistics 
in this table: preference coefficients, relative 
importance, adjusted R2, and demographics.
These statistics were calculated for each 
respondent, but only the sample and segment 
averages are reported.

Preference coefficients are the weights that 
the average consumer places on that attribute’s 
level in expressing their intention to buy—in 
short, their preference for that level. 

Relative importance is a summary measure 
of the proportion of influence that the attribute 
contributes to the buying decision.

Adjusted R2 is a measure of how well the 
model explains respondents’ ratings.

Demographics are averages of the responses 
given in the second part of the survey.

Package type had the largest impact on the 
total sample’s intention-to-buy, making up 
31.8% of the buying decision. Price (23.8%), 
shelf life (20.8%), and type of mandarin 
(16.1%) were also important, while vitamin 
C label (7.5%) had only a small influence on 
average intention-to-buy.

Cluster analysis revealed six segments that 
might yield actionable marketing information. 
Based on the average coefficients and relative 
importance values of each segment, these six 
segments were named as follows: shelf life, 
convenience, no handling, price sensitive, loose 
fruit, and fuzzy preferences. Our reasons for 
giving these segments their fanciful names are 
explained in the following paragraphs.

The shelf-life segment represented 21% 
of the sample, and was characterized by the 
large relative importance it placed on shelf life 
(36% of the intention to buy), and its strong 
preference for the extended (31-d) shelf life, 
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as evidenced by an average coefficient of 1.26, 
which was more than three times larger than that 
of the total sample. Conversely, respondents 
in this segment strongly disfavored fruit with 
a shelf life of only three days. Table 2 shows 
that a large majority of respondents (77%) re-
vealed the 31-d level as their first choice, while 
not one preferred the 3-d level. In principle, 
this table is constructed by figuratively pos-
ing this question to each respondent’s model: 
“Among the levels within an attribute, if this 
respondent had to choose the one level that is 
most-preferred (i.e., their first choice), what 
would that level be, holding all other attribute 
levels constant?” In practice, the first choice 
is represented by the coefficient with the larg-
est positive value, among the levels within 
an attribute, in that respondent’s model. The 
percentage distribution of these first-choices
from all 289 respondents is shown in the 
rightmost column in Table 2, and preceded 
by the distributions for each segment in the 
first six columns.

The attribute of second greatest importance 
to this segment was price, with the highest 
price more strongly disfavored by this seg-
ment than most other segments. The lowest 
price ($2.18/kg) was, as expected, the most 
favored. However, the middle price ($4.39/kg) 
was also surprisingly well-accepted, being 
chosen by 38% of the respondents in this 
segment as their most preferred level in Table 
2. This suggests that these consumers may 
consider price to be an indicator of quality in 
this situation, and the lower price may have 
been interpreted as evidence that those fruit 
were of lower quality.

The lower half of Table 1 shows the average 
demographics for each segment and compares 
them to the total sample using a two-tail t test.

The shelf-life segment was significantly more 
likely than the total sample to purchase fruit 
for the Christmas season (54% vs. 41%), and 
represented a higher percentage of Caucasians 
than non-Caucasians (89% vs. 73%). This was 
corroborated by the marginal probabilities in 
Table 3, which quantify the demographic and 
usage factors that influence the probability 
of membership in a segment. Table 3 reports 
the coefficients that represent the percent-
age change in the probability of being in a 
particular segment (which is identified at the 
top of the columns), given a one-unit change 
in the average of the independent variable 
(which is identified at the left of the rows) if 
the variable is continuous, or given a change 
from no to yes if the variable is discrete (Liao, 
1994, p. 47). The p values associated with each 
coefficient are in the adjacent column. For the 
shelf-life segment, only three demographic 
variables were considered significant (i.e., 
p 0.30): purchase for Christmas season (p
= 0.14), age (p = 0.00), and ethnicity (p =
0.12). The coefficients on these effects were 
interpreted as follows: if the answer was yes 
as to whether a respondent purchases sweet 
citrus for Christmas, then the probability of 
that respondent being in the shelf-life segment 
increased by about 12% (0.1223); if there was 
an increase of one year in the average age of 
the total sample (i.e., from 45.87 years to 46.87 
years), then the probability of the average 
respondent being in this segment decreased 
by 0.43%; if a respondent was Caucasian then 
his or her probability of being in this segment 
increased by 25%.

While the cluster procedure assigned 
respondents to a particular segment based on 
the similarity of their preferences for attribute 
levels, the multinomial logit (MNL) model 

was constrained by our assumption that the 
marketing manager would not have access 
to such preference information and would be 
limited to making inferences from simple de-
mographic information. The MNL model was 
thus challenged to predict membership in these 
segments based solely on such demographics, 
which was a severe handicap to accuracy. The 
bottom of Table 3 shows the percentage of 
respondents belonging to each segment that 
were correctly predicted to be members of that 
segment. For the shelf-life segment, the MNL 
model correctly predicted 44%, or 27 out of 
the 61 actual members.

The convenience segment, representing 
17% of the sample, was so characterized 
because the preference coefficient on the 
peeled-and-sectioned product in Table 1 was 
large and positive (1.55), and package type 
contributed strongly (42%) in relative impor-
tance. If other influences were held constant, 
74% of the respondents in this segment would 
have chosen the convenience product as their 
first choice, and the remaining 26% would have 
chosen loose fruit as their first choice (Table 
2). No one in this segment would have chosen 
bagged or boxed fruit first.

Although we identified the attributes and 
levels that influence the convenience segment’s 
preferences—they like peeled-and-sectioned 
or loose tangerines with lower prices and 
longer shelf lives—the only demographic 
information in Table 1 that was found to be 
strongly associated with this segment was that 
they are more likely than the total sample to 
buy their citrus fruit in grocery stores (94% vs. 
82% in the total sample). Moreover, while the 
multinomial logit model in Table 3 correctly 
predicted 43% of the members of this segment 
based on demographic and usage information 

JuneBook 667JuneBook   667 4/4/06 10:57:54 AM4/4/06   10:57:54 AM

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-07-05 via free access



HORTSCIENCE VOL. 41(3) JUNE 2006668

alone, there were no significant marginal prob-
abilities (in the form of coefficients from Table 
3) that were associated with this segment.

Members of the no-handling segment, 
though representing only a 9% market share, 
were notable for their extreme dislike of the 
peeled-and-sectioned product. Casual conver-
sation with some respondents after they had 
completed their surveys suggested that they 
did not at all like the prospect of someone else 
peeling their fruit, and this was our motivation 
for naming it the no-handling segment. This dis-
like was exceptionally strong, as underscored 
not only by the very large negative preference 
coefficient (–2.67; the largest in Table 1) but 
also by the relative importance value of 57.9% 
on package type (by far the highest relative 
importance of any attribute by any segment 
in Table 1). The adjusted R2 of 0.75 was also 
the highest of any segment, indicating that the 
models of these consumers had more explana-
tory power than those of other segments. From 
Table 2 it is apparent that loose fruit and fruit in 
bags would be their preferred choice of package 
type (46% and 42% respectively), with boxed 
fruit a distant third. Not a single member of 
the no-handling segment would have chosen 
the peeled-and-sectioned form first.

Several demographic factors at the bot-
tom of Table 1 differentiated the no-handling 
segment from the total sample: members of 
this segment gave significantly more affirma-
tive answers to the “allergic to sweet citrus” 
question (15% vs. 6%), bought less citrus at 
grocery stores (61% vs. 82%), and were of a 
younger average age (39.7 vs. 45.9). In Table 
3, five variables were found to have a signifi -
cant influence on the marginal probabilities, 
including: sweet citrus allergic, buy at grocery 
store, income category, heard of satsumas, and 
tasted satsumas. The consumer profile that 
emerges for the no-handling segment is that 
of a lower-income respondent who prefers to 
purchase sweet citrus from somewhere other 
than a grocery store (e.g., roadside stand, 

farmers market, etc.), is more likely to be 
allergic to citrus (though may be purchasing 
for others), and is more likely to have heard of 
satsumas, but less likely to have tasted them. 
Despite the number of significant coefficients
found in Table 3, the model as a whole was 
not very good at predicting membership in the 
segment: only 19% of the members actually in 
this segment were correctly identified by the 
MNL model; the other 81% were predicted to 
be in other segments.

The fourth segment made up 14% of the 
sample and was subjectively labeled the price-
sensitive segment because in Table 1 a large 
positive coefficient (1.76) was associated with 
the $2.18/kg price, a large negative coefficient
(–2.00) was associated with the $15.41/kg 
price, and 46% of their buying intention was 
related to the price attribute. Moreover, 98% of 
the members of this segment chose the lowest 
price as their first choice (Table 2). 

In the bottom half of Table 1, the price-
sensitive segment was characterized only by 
higher age, averaging six years more than the 
total sample (52 vs. 46 years). Though just 
meeting our liberal criterion for statistical 
significance in Table 3, the practical effect of 
age in the MNL model was small: if the mean 
age of the total sample were to increase by one 
year, then the probability of membership in 
this segment would increase by only 0.27%. 
Prediction accuracy was only 28%.

The loose-fruit segment made up 14% of 
the sample and was characterized in Table 1 
by its heavy weighting of relative importance 
on package type (40%), with a very large posi-
tive coefficient (1.62) for the loose fruit form. 
Furthermore, in Table 2, 95% of the segment 
specified loose fruit as their first choice in 
package type.

Although there were no demographic vari-
ables in the lower half of Table 1 that showed 
significant differences between this segment 
and the total sample, five of the marginal 
probabilities in Table 3 met our criterion for 

significance: amount of sweet citrus purchased 
per month, age, ethnicity, households with at 
least one person under nine years of age, and 
having tasted a satsuma. Of these variables, 
only age and having tasted a satsuma increased 
the likelihood of being in the segment. Thus, for 
the loose-fruit segment, the profile that emerges 
is one of older, non-Caucasian, less-frequent 
citrus buyers who are less likely to have a small 
child and more likely to have tasted satsumas 
(and not liked them). Membership in the seg-
ment was correctly predicted by demographics 
in the MNL model only 22% of the time.

The last segment, dubbed the fuzzy pref-
erences segment because of the lack of any 
clear, distinguishing preferences, distributed 
most of their relative importance in Table 1 
about equally among three of the five attri-
butes. This lack of a singular preference for 
any particular attribute seemed to make this 
segment a residual category for respondents 
that could not be assigned definitively to one 
of the other clusters. The average explanatory 
power of their individual models (adjusted R2

= 0.40) was the lowest of all segments, and 
they showed no intense likes or dislikes among 
attributes, levels, or first choices.

Even though this segment did not show a 
preference for any particular attribute or level, 
it is still important to identify which consumers 
have these fuzzy preferences, especially since 
they represent nearly a quarter of the market 
share. Although the considerable variability 
within this segment obscured any significant
differences from the total sample in Table 1, 
five marginal probabilities were significant
in Table 3, including: amount purchased per 
month, Christmas purchasing, gender, ethnicity 
and education. The profile is of less-educated, 
non-Caucasian males who buy a lot of sweet 
citrus but not particularly at Christmas. Predic-
tive accuracy for membership in this segment 
was relatively high at 48%, compared to the 
average accuracy of 34% across the other five
segments.
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As mentioned in the introduction, an im-
portant objective of this study was to assess the 
acceptability of a peeled-and-sectioned product 
in grocery stores. To this end, we conducted a 
simulation of the introduction of a new satsuma 
product in this form into an existing mix of 
other mandarin products commonly found in 
grocery stores (incumbents). Four mandarin 
products were simulated as incumbents: loose 
tangerines at $2.18/kg, bagged tangerines at 
$1.96/kg, boxed clementines at $2.18/kg, and 
loose satsumas at $2.18/kg. All these products 
were simulated as having 14-d shelf lives, and 
no labeling relating to vitamin C. The tangerine 
prices represented premium prices for seedless, 
fancy and organic tangerine varieties such as 
Dancy, Sunburst and Fairchild. Clementine 
prices were similar to those commonly noted 
in the study region for 2.27-kg boxes imported 
from Spain and South Africa. Prices for loose 
satsumas were set equal to their premium tan-
gerine and clementine competitors. Lacking 
its protective peel, the hypothetical form of 
the satsuma was assumed to have a very short 
(3-d) shelf life due to rapid dehydration of the 
skin surrounding the sections. Since they were 
displayed in the photograph in a clear plastic 
clamshell, we decided to take advantage of the 
space available on the packaging and assume 
it could support a label promoting the benefits
of vitamin C, whereas the incumbents were 
assumed to lack this label.

The price of the value-added satsuma was 
simulated at four selected points over the range 
of prices tested in the study ($2.18 to $15.41/kg) 
and the market shares were calculated using a 
first-choice model (Nelson et al., 2005). This 
method inserted the simulated values of the 
variables into each respondent’s preference 
model, generated the predicted intention-to-
buy rating for each of the five products by 
each respondent, counted the highest rating as 
the first (and only) choice for purchase, and 
calculated the percentage of first choices for 
each product as representative of the simulated 
market share. A gross revenue index was then 
calculated by multiplying the market share 
for each product by its simulated price. Gross 
revenue is only a relative or index value, rather 
than a dollar figure, because we do not know 
the number of units of product sold, only their 
relative share of the market.

Table 4 shows the simulated impact of the 
new product on market shares and gross rev-
enues. The firstfive columns represent product 
attributes, and the rows indicate which attribute 
level is present in each product. The upper 
right half of the table shows the percentage 
market share predicted when the price of the 
new product is allowed to change while all 
other levels of the five products remain the 
same. The lower right half shows the revenue 
consequences of those predicted market share 
changes, which are calculated by multiplying 
price by market share. The last row is simply 
the sum of the two rows above it, and represents 
the revenue impact for satsuma producers of 
their combined products. This is useful in 
evaluating the extent to which one satsuma 
product cannibalizes the other.

Before introduction of the new product, 

the base market share of satsumas was 26.4% 
and the gross revenue index (GRI) was 57.4. 
After introduction of the new product at the 
same price as three of the other products, 
the combined market share of satsumas (i.e. 
loose at 21.3%, plus peeled-and-sectioned at 
17.6%) jumped to 38.9% and the GRI to 84.7. 
Continued price increases up to $15.41/kg 
(the highest price used in our study), while 
predictably decreasing market shares of the 
new product, nevertheless steadily pushed 
the combined-satsuma GRI up to 196.8, a 
243% increase above the value of satsumas 
without the new package type. This gives 
some indication of how high prices of peeled-
and-sectioned satsumas could be set without 
negatively impacting revenues for satsumas 
as a whole. In summary, although the cost of 
producing this form is not known at this time, 
the potential for this product seems to warrant 
further consideration, particularly since it can 
be produced from cull fruit whose internal 
quality is fine, but whose external (unpeeled) 
appearance would not meet the market’s fas-
tidious standards for whole fruit.

Implications and Conclusions

This study contributes to a larger marketing 
effort that is following the classical sequence 
of the marketing process: analyzing market-
ing opportunities (including researching 
and identifying market segments), selecting 
target markets, developing the marketing mix
(including products, pricing, distribution, and 
promotion), and managing the marketing effort 
(Kotler and Armstrong, 2004, p. 53). While 
results from this study contribute to all of these 
steps, the emphasis is on the first step.

In analyzing marketing opportunities, we 
specifically examined those that involve pack-
age form, shelf life, mandarin name, vitamin C 
label, and price. A package form of particular 
interest was peeled-and-sectioned fruit in a 
clamshell container. Opportunities for pro-
viding products with longer shelf lives, and 
simple labeling directing attention to vitamin 
C content were also of special interest. But, 
in order for analysis of these opportunities to 
have an objective, scientific foundation, it is 
first necessary to quantify the tradeoffs between 
the potential benefits of these opportunities and 
their potential costs.

In researching and identifying market 
segments, our first objective was to evaluate 
consumer preferences for the selected attributes 
among a sample of grocery store consumers in 
our study region. This information was used 
to construct individual models of 289 respon-
dents’ preferences for a range of levels of the 
selected attributes. Those models now serve as 
a foundation from which to begin evaluations of 
how the general consumer population (at least 
as represented by the sample) might assess the 
cost–benefit tradeoffs of these opportunities. 
One of the less surprising implications of this 
initial evaluation was that, disregarding price, 
the highest rated product for the full sample 
was the loose tangerine with a 31-d shelf life 
and a vitamin C label. However, an objective 
of the study was also to uncover segments 

of consumers—representing subsets of the 
full sample—that might have very different 
preferences. In examining the six most highly 
differentiated segments, it became apparent 
that trying to satisfy the preferences of all 
those segments with the same product profile
is simplistic—some consumers want the lowest 
price, while others want a longer shelf life or 
a ready-to-eat product and are willing to pay 
more for these features.

One of the segments we identified, repre-
senting 17% of the sample, rated the peeled-
and-sectioned product highly in their inten-
tion-to-buy responses. However, this segment 
was somewhat sensitive to higher prices, so it 
was not apparent from the preference evalu-
ation alone whether the benefits of providing 
this form outweighed the costs, i.e., whether 
these consumers valued the new product form 
enough to cover its cost of production. So we 
probed further into the data using a simula-
tion of the relative changes in gross revenues 
that followed from changes in the price of 
the peeled-and-sectioned form. While the 
simulation showed substantial increases in 
gross revenues up to the highest price used 
in the study ($15.41/kg), it is important to 
note that the tradeoffs in the special context 
of this simulation refer only to reductions in 
sales or market share (costs) that follow from 
increases in prices (benefits). The actual costs 
of processing and packaging—including the 
peeling and sectioning of mandarins either by 
hand or machine—also need to be taken into 
account. Consequently, given the favorable 
implications of the market simulation, these 
variables are currently being assessed as a part 
of the continuing marketing process.

The segmentation results also have implica-
tions for the product mix in a retail setting: while 
members of one segment strongly preferred 
the peeled-and-sectioned product, members 
of two other segments (no-handling and loose 
fruit) strongly disliked that particular product 
form, and they represented a combined market 
share of 37%. Thus, we recommend that in 
any marketplace where these three segments 
are all likely to be shopping, it is imperative 
to provide a mix of product forms, or at least 
loose fruit along with the peeled-and-sectioned 
product, so as not to preclude sales to certain 
segments entirely.

Another segment identified in our study 
rated the vitamin C label >70% higher than any 
other segment. But they also preferred loose 
fruit, a package that does not provide much 
space for a label, so other labeling graphics 
would be required. This segment also preferred 
to buy their mandarins from sources other than 
grocery stores, suggesting that roadside stands 
and farmers markets should be encouraged to 
advertise the high-in-vitamin-C attribute of 
their mandarins.

An implication from this study that should 
be of concern to the satsuma industry is that, 
while tangerines and clementines are well per-
ceived, satsumas are a distant third in terms of 
preferred type or name of mandarin (only 19% 
of consumers made them their first choice). 
In fact, the base intention-to-buy rating for 
the full sample was lowered by 5% (or 0.20 
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rating points) when the name satsuma was 
on the photograph of the generic mandarin, 
compared to a 3% increase in the rating when 
the name was tangerine and a 2% increase for 
clementine. This is likely the result of low 
awareness and name recognition, rather than 
a dislike for the taste or quality of satsumas, 
but nonetheless indicates a pressing need for 
promotional campaigns to raise awareness and 
recognition among consumers unfamiliar with 
this mandarin.

In addressing the second step in the market-
ing process—selecting target markets—a few 
implications can be made from the results pre-
sented here, but in most segments the relation-
ships between demographics and preferences 
were tenuous at best. For example, the segment 
that strongly preferred the longest shelf life 
appeared to make purchases in connection 
with the Christmas holidays, suggesting that 
this segment might value the application of 
wax or fungicides to give the fruit a decorative 
sheen and inhibit shriveling due to dehydration. 
A follow-up conjoint survey would be needed 
to evaluate wax and fungicides as additional 
attributes with potential for product differen-
tiation. Also, further research is in progress to 
implement other segmentation schemes that 
do not necessarily create mutually exclusive 

sets of consumers with maximal differences in 
preferences. For instance, it may prove useful 
to construct the demographic profiles of the 
consumers who strongly prefer boxed clemen-
tines, or low-priced bagged tangerines.

Results from this survey are currently 
being communicated to mandarin growers, 
processors and distributors to encourage them 
to provide products that add variety and value 
for consumers, and thereby compete well with 
other fruits in the marketplace. Case-specific
applications and extensions of these results are 
underway to complete the steps in the marketing 
process by helping producers develop the mar-
keting mix and manage marketing efforts.
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