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Abstract. An aging American population may be less willing than a younger population to
install and remove a live, fresh-cut evergreen tree in their home for Christmas celebrations.
An alternative to using traditional, large, fresh-cut or potted Christmas trees could be forcing
these evergreen species in a small (=1-L) container that could be displayed on a tabletop. We
initiated this study to determine consumer preferences and marketability for six evergreen
tree species produced for tabletop display and used three decoration themes and three price
points. We constructed a web-based survey in which 331 participants were compensated
with a $5 e-coupon for viewing 27 photographs of tabletop trees and providing preference
and use information. The conjoint model accounted for 91.2% of the variance and showed
that consumers valued tree species as the most important attribute (61% of the tree value),
with decoration color/theme the second mostimportant feature (27%) and, last, price (12%).
Black Hills spruce (Picea glauca var. densata (Moench) Voss) was the most preferred species
overall, and red was the most preferred decoration theme. Logically, the lowest price point
was the most preferred. However, price was the most important attribute for participants
younger than 25 years. The importance of price decreased as participant age increased until
age 60, when price became a more important component. With a cost of production of $5.45
and decoration and shipping estimated at an additional $4.00, the product could be a profit

generator priced at any of the tested price points ($14.95 and above).

Fresh-cut, live Christmas trees are a popular
holiday home decoration. About 31% of U.S.
households displayed a fresh or live Christmas
tree in 2000, 49% had an artificial tree, 2% had
both real and artificial trees, and 21% did not
have a tree (National Christmas Tree Associa-
tion, 2001) with a wholesale value of fresh, real
trees at ~$530 million in 2001 (NASS, 2003).
The 2003 International Fire Code revised a
ban on fresh-cut Christmas trees from public
buildings without automatic sprinkler systems,
permitting them in private but not in public areas
(Daggers, 2004).

Despite the current popularity of fresh trees,
older consumers show less positive attitudes
than younger consumers about bringing them
into their homes (Florkowski and Lindstrom,
1995). Older consumers perceived thatlive trees
were more difficult to bring in and out of the
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home and created more of a mess than artificial
trees. With 28% of Americans older than 60
years and another 30% between the ages of 40
and 59 years (Mitchell, 1998), concerns with
regard to the use of fresh-cut Christmas trees
indoors are likely to increase.

The average U.S. home size increased fom
1400 ft2 in 1970 to 2100 ft* in 2000 (National
Home Builders Association, 2002). With an
increase in home size, some younger consum-
ers may provide an additional market for those
who want to purchase a second or third tree for
their home. Additionally, a tabletop Christmas
tree may present a profitable opportunity for the
greenhouse operator because flowering potted
plantproduction has notincreased much beyond
inflation (Behe et al., 2003).

We postulated that a traditional evergreen
species, recognizable to many in the midwestern
U.S. as a fresh-cut Christmas tree, grown in a
small container (tabletop) might be marketable
to consumers who either 1) perceived larger
fresh-cut trees as too difficult to handle or 2)
purchased more than one Christmas tree. Our
objectives were to investigate Midwestern con-
sumer preferences for six hardy (USDA Zone 5)
evergreen tree species grown in a container for
use on a dining room or kitchen table.

Materials and Methods

To assess interest in tabletop Christmas
trees, researchers conducted a conjoint-design,

MARKETING AND EconoMmics

Web-based survey in December 2001, which
was approved by the university committee
on research involving human subjects before
implementation. Conjoint analysis allowed
researchers to simultaneously investigate a
number of product attributes and determine the
importance of each attribute in the consumer’s
preference. Others used this method to deter-
mine consumer preferences for geraniums
(Behe etal., 1999), outdoor ornamental plants
(Townsley-Brascamp et al., 1995), rhododen-
drons (Gineo, 1990), potted chrysanthemums
(Shaferand Kelly, 1986), fresh flower bunches
(Robertson and Chatfield, 1982), and rose ar-
rangements (Prince et al., 1980).

Researchers created a conjointdesignusing
six tree species: Thuja occidentalis ‘Emerald
Beauty’ L. (arborvitae), Picea glauca var.
densata (Moench) Voss (black hills spruce), P.
pungens Engelm. (colorado blue spruce), Abies
concolor (Gord.) Lindl. ex Hildebr. (concolor
fir), A. fraseri (Pursh) Poir. (fraser fir), and P.
omorika (Panc.) Purk. (serbian spruce). The
design also included three styles of decora-
tion (undecorated, red color theme, or gold
color theme) and three price points ($14.95,
$19.95, or $24.95).

Scientists chose tree species, decoration,
and price as factors that best described the
range of attributes of a tabletop Christmas
tree. We used an additive model in which the
preference for each factor was added to form
the overall preference for a particular tabletop
Christmas tree. For each factor, we identified
a hierarchical set of levels to investigate. We
reduced the number of photographs required
from 54 to 27 by using a partial factorial de-
sign, while maintaining factor orthogonality,
which decreased potential participant fatigue.
We asked participants to rate how much they
liked each table-top tree on a 5-point Likert
scale (1 =like very little, 5 = like very much).
Conjointanalysis defines the overall consumer
preference for a particular product, in this case
a tabletop Christmas tree, as the sum of the
part-worths, also defined as utilities, for each
factor level. We accomplished Conjoint and
other statistical analyses by using SPSS 10.0
(SPSS, Inc., Chicago, I11.).

Internet access by adults at home or work
is estimated to be 83.7 million in the United
States (Mediamark Research, 2002) of a U.S.
population estimated at 250 million, or 33%.
Further, Mediamark Reseach’s data suggests
about 42% of the total U.S. adult population
(age>18)areregular Internetusers (Mediamark
Research, 2002). About 40% of women age 18
to 49 and 45% of men in the same age group had
Internet access in 2000 (National Telecommu-
nications and Information Association, 2004).
Internet access by both genders declines after
age 50. Compared to telephone and mail survey
methods, we developed a Web-based survey to
take advantage of a broad consumer sample,
high and rapid response rate, decreased time
and dollars associated with the elimination of
hand-coding responses, and the ability to use
colorand high-quality images (Cobanogluetal.,
2001). Other researchers used Web-based sur-
veysin horticulture and showed it was a feasible
research technique in evaluating the benefits of
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children gardening (Waliczek, etal., 1999). The
Web-based survey also helped to decrease errors
associated with hand coding and researcher bias
(McCullough, 1998). To increase responserate,
a $5 e-coupon was given to participants as an
incentive (Cobanoglu et al., 2001).

The Internet survey was established on the
Texas A&M University Horticulture Depart-
ment network Web server, Aggie Horticul-
ture. We designed the survey to be answered
voluntarily by persons who were age >18
and lived in the USDA classification of Mid-
western states: Minnesota, Michigan, Ohio,
Indiana, lowa, Wisconsin, and Illinois. Survey
Sampling (Fairfield, Conn.), a professional
sampling company, randomly selected 5000
e-mail addresses used in the study from their
ELITe database, which is composed of e-mail
addresses collected through a variety of permis-
sion-based marketing sources and comprises
more than 1 million U.S. consumers.

Thesurvey contained atotal of 55 questions.
Besides being asked torate the 27 digital images
of tabletop Christmas trees, we asked partici-
pants about their past Christmas tree purchases,
preferences for artificial and live Christmas
trees, and demographic information.

Results and Discussion

The sample of 331 participants was com-
posed of 84.3% females and 15.7% males,
consistent with the profile of consumers who
purchase horticultural products (National
Gardening Association, 2001). Participant
age ranged from 18 to 76 years, with a mean
of 43 years. More than half of the participants
had some college or technical school training
(54.3%), and 42.9% were only high school
graduates. More participants were in the yearly
household income categories of $20,000 to
$39,999 (36.1%), $40,000 to $69,999 (23.1%),
or more than $70,000 (20.1%). More than half
ofthe participants (54%) had two people living
at home who were older than 18 years. About
half did not have any persons younger than 18
years living at home, but 20% had one person

Half of the participants had purchased a
tabletop Christmas tree in the past (51%), and
11% had purchased a Norfolk Island pine. Most
people (66%) who purchased Norfolk Island
pine preferred it to a tabletop Christmas tree
(Araucaria heterophylla (Salisb.) Franco).
When asked preference questions using a
S5-point hedonic scale (strongly disagree to
strongly agree), most people preferred live
Christmas trees over artificial trees (Table 1).
The participants liked fresh or live trees better
than artificial trees (42%), and more than half
acknowledged that they were harder to take
home (69%), messier (76%), and more of a fire
hazard (55%). However, less than half agreed
that fresh or live Christmas trees were harder
to take down (41%), more expensive (39%),
or better than artificial trees (42%).

The conjoint model accounted for 91.2% of
the variance, indicating it accounted for most
of'the variation in consumer preferences. The
species was the most important attribute (ac-
counting for 61% of the variance in consumer
preferences), with decoration color/theme the
second mostimportant feature (27%), followed
by price (12%). Black hills spruce was the
most preferred species overall and was also the
most preferred species when preferences were
examined by age group (Table 2). Consumers
preferred the red-theme decoration and, logi-
cally, the lowest price point.

The tree most respondents selected as their
favorite was the black hills spruce with red
decoration priced at $19.95 (Fig. 1). The least
favorite tree was the undecorated arborvitae
priced at $24.95 (Fig. 2). Most participants
reported that they would consider purchas-
ing their favorite tree (74%), and 55% would
be more likely to purchase the tree if it were
already decorated. Of the respondents, 87%
planned on including a Christmas tree in their

home that year. Of those who were including
a Christmas tree in their home, 27% were us-
ing live or fresh-cut trees and 73% were using
artificial trees. The use of artificial trees was
12% higher than in the national survey by the
Christmas Tree Association in 2000 (National
Christmas Tree Association, 2001).

We divided consumers into four age groups
and discovered that their preferences for price
point varied. Price was the most important at-
tribute for participants aged 18 to 25 years. The
importance of price decreased as participant
age increased until age 60, when price again
became more a more important component
(Table 3).

Cost of Production Analysis

Since there was a general preference for the
red decorated black hills spruce as a table-top
Christmas tree, the next question researchers
asked was one of profitable production. Could
the most-preferred tabletop tree be produced
economically with some potential profit for a
grower? We investigated cost of production to
force 1000 Black Hills spruce (P. glauca var.
densata). We obtained prices for inputs from
a 2003 published national wholesale grower-
supply catalog (Hummert International, Earth
City, Mo.). Nearly every commercial grower
in the U.S. would negotiate a lower price
compared to the published catalog price. The
negotiated lower price would vary, depending
on economies of scale in purchasing and other
factors. Thus, the researchers perceived the
published catalog price as an ultra-conservative
one. If a profit could be demonstrated using a
published catalog price for costs of production,
the likelihood of generating profitusing alower
negotiated price would be extremely high.

Using protocols from production research

Table 1. Consumer responses to questions regarding their preferences for live tabletop Christmas trees.

For each statement,
the percentage of
consumers who

younger than 18 years in the household, and “Live Christm.aS t‘rees are...” Agree Are neutral Disagree
15.4% of the respondents had more than two ~ Better than artificial trees = 423 324 253

rsons vounger than 18 vears in the household. Harder to carry home than grtlﬁmal trees 69.1 18.8 12.0
persons young . Y . Harder to decorate than artificial trees 18.2 34.0 47.8
Partlc1pgnts lived in various parts qf the Mid- Messy 75.6 14.8 96
west region: 25.9% were from Ohio; 16.8%,  More expensive than artificial trees 38.9 324 28.7
from Indiana; 16.5%, from Michigan; 5.3%,  More dangerous because they can catch on fire 54.6 28.4 17.0
fromIowa; 12.5%, from Wisconsin; 7.5%, from  Better than artificial because they are natural 429 38.6 18.5
Minnesota; and 15.6%, from Illinois. Harder to take down than artificial trees 41.4 27.8 30.9
Table 2. Consumer preferences for tree species overall and by age group.

Age of participants (years)

Tree Overall” <26Y 2645 46-60" >60"
species n=324 n=731 n=166 n=106 n=21
Thuja occidentalis ‘Emerald beauty’ (arborvitae) —-0.0566 -0.3343 -0.0213 0.0027 -0.2389
Picea glauca var. densata (black hills spruce) 0.9025 0.5623 0.8754 0.9962 1.1278
Picea pungens (colorado blue spruce) —0.7588 -0.6159 —0.7755 -0.8064 -0.5889
Abies concolor (concolor fir) -0.2717 0.022 —-0.3019 —0.363 0.0111
Abies fraseri (fraser fir) —0.2158 0.1025 —0.2111 —0.2853 -0.3556
Picea omorika (serbian spruce) 0.4004 0.2634 0.4344 0.4558 0.0444

“Averaged importance of tree species was 60.98%. Pearson’s R = 0.912.
YAveraged importance of tree species was 57.10%. Pearson’s R = 0.883.
*Averaged importance of tree species was 57.05%. Pearson’s R = 0.905.
“Averaged importance of tree species was 66.71%. Pearson’s R = 0.908.
vAveraged importance of tree species was 66.59%. Pearson’s R = 0.952.
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(Duck, 2002), we developed the cost to force
or flush trees in Michigan for market in late
November (Table 4). Cost of production was
estimated at$5.45, using an indirect cost figure
from Uva and Richards (2003). Decoration
and shipping costs could be estimated from
$1.00 to $2.00. Shipping charge was in direct
proportion to the distance shipped, so it would
vary with the distance from producerto retailer.
If a high estimate for decoration ($2.00) was
combined with a high estimate for shipping

Table 3. Price importance by participant age group.”

Participant Importance
age (years) score
18-25 15.4
26-45 13.3
46-60 9.4
>61 14.4

“Conjointanalysis does not have an option to discern
statistical differences in importance scores, such as
would be calculated with a % test.

$14.95

($2.00), we identified total cost of production
as $9.45. If we assumed a total cost of $9.45
including shipping and decoration, the product
could be profitably priced at any of the price
points tested. A 50% markup on-cost would
produce a price point of $14.17 close to the
lowest price point tested. A 100% markup on
cost would produce a price point of $18.90,
close to the mid price point tested. Thus, we
concluded that, using conservative cost esti-
mates and a typically-used markup on cost,
black hills spruce can be marketed profitably
as a table-top Christmas tree.

Conclusion

Many consumers still enjoy the beauty and
symbolism of a fresh Christmas tree in their
home. In addition to—or as a substitute for—a
fresh-cut tree, there appears to be significant
consumer acceptance of tabletop Christmas
trees. More traditional tree species (like the

Table 4. Cost of production for 1000 black hills spruce (Picea glauca var. densata) for market and use as tabletop Christmas trees.

Item Quantity Cost each ($) Cost per 1000 units ($)
Picea glauca densata seedlings 1000 1.30 1300
Media mixture 85% pine bark, 15% peat 3.69 cu. yd. 24.90/yd? 91.88
336.60 shipping 336.60
Trade 1-gallon container 1000 41.35/case of 200 206.75
10 shipping/case 50.00
Slow-release fertilizer (17-8-8 Osmocote) 1000 tsp. 0.00941 9.41
Plant identification tags 1000 0.0822 82.20
Truban 4.38 oz. 0.00858 13.58
Marathon 4.38 oz. 0.05861 63.61
Clearys 3336 4.38 oz. 0.00743 12.43
Pylon 1.95 oz. 0.00457 9.57
Subtotal materials 2176.03
Labor No. hours Pay/h ($)* Cost/1000 units ($)
Potting trees 6 10 60
Moving to cooler 3 10 30
Daily tasks lhx140d 10 1400
Pesticide application 1 h x 2 applications 10 20
Subtotal labor 1510 labor
Cooler operation 0.375 ft* 0.15 x 6 weeks 562.50
Indirect cost estimateY 1 ft? 0.12 x 10 weeks 1200

Cost each ()

Cost per 1000 units ($)

Total cost of production

5.45

5448.53

“Labor rate includes pay plus fringe benefits.

YIndirect cost estimate includes all other overhead charged to the crop on a square foot basis using the most conservative figure from Uva and Richards (2003).
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black hills spruce) will have wider acceptance
than less traditional species like arborvitae.
Trees should be marketed with decorations
because they are preferred to undecorated
trees. Although consumers naturally prefer
lower prices to higher ones, there may be some
potential to pricing decorated trees moderately
and reaping a better profit. Conservative es-
timates for cost of production showed plants
could be produced for $9.45 and marketed at
a markup of at least 50% and generate profits
for the grower.
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