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Determining Consumer Preferences for Floral
DesignElements

Introduction

Floral designers have long been taught that the most impattebtites of a floral design are the
elements of line, color, texture, pattern, form, space, and size. Yet, little formal research has been
conducted to determine which of these design elements are truly important to consumers and
drive their purchasingdhavior. This project, clunded by AFE and PMA, seeks to answer this
overarching question and thereby enhance the likelihood of floral purchases in the future.
Specifically, at the conclusion of the study, we vead be able to answer the following

guegions:

1 Which visual elements of the arrangement or bouquet are noticearidsiongestoy
consumers?

1 What is the optimal mix of flowers in an arrangement or bouquet?

Can some species be substituted without impacting consumer satisfaction?

1 Do consumers prefer multolored floral arrangements over singldored floral
arrangements and to what degree does it impact their purchasing decision?

1 Do consumers prefer mosspecies bouquets over mixegpecies bouquets?

1 Do consumers prefer a flower arrangement because of its form or because of the species
of flower(s) that are in it?

1 Is there a significant difference between consumer preferences for arrangements with a
symmetri@l designversusan asymmetrical design?

=a

~

We know from experience that people tend to 0
produce). Therefore, we are using¢ye ac ki ng technol ogy to obtain
consumers when viewing the elements dloral design whileontemplating a floral purchase

We are also utilizing sensors that allow us to assess the emotional responses of individuals and
investigate how they Afeel o while viewing fl o
emotions ad the likelihood of purchase. The study was conducted at the Human Beladvatr

Texas A&M University (http://hbl.tamu.edu), where we can accurately ctéliesedata

including eye movement, facial expressions, neural signals (electroencephalogyalayic

skin response, and heart and respiration rates. The result is a greater understanding of how

context and emotions influence behavior when making floral purchasing decisions. In other
words, we are able to captauumertg ureathiherv etaH a&ard ot
preferences alone.
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The study was broken into three stages due to the complexity of the study. The emphasis in the

first stage wasen five floral design variables includinigne, balance, color, species, and price

Three &periments were conducted duriStage 1, includingdiscrete choice experiment, floral
designds relation t o ImStage, 2 ofahe study weplamked solelyhat a | au
the importance oform of the floral designand how it affects willingness to pay for five major

types of designat two price pointsLastly, Stage 3 included an analysisuding two different

experiments to detarinetheimportance of flower speciesand thesymmetry of flowers

included in the desigm.o establisha baseline to compare agairtbg following hypotheses

were formed:

1. Consumers will prefer polychromatic (mixed) bouquets over monochroowdticed
bouquets.

2. Consumers will prefer morgpecies bouquets over mixed species bouquets.

3. Consumers will not prefer a flowarrangement based d@a formor by its species,
meaning the flowers of the same floral design form are not interchangeable for
consumers.

4. Consumers will prefer floral arrangement with complementary color harmony over
monochromatic or analogous.

5. Given the same use of flowers, there idifterence between consumer preferences
for symmetrical design or asymmetrical design.

Literature Review

Floral consumption

According to a report by First Research (2010), more than half of the retail floral industry
revenue was comprised of floratangemers Buying habits have shifted as traditional floral
outlets sales have decreased amuhichannebnd online sales have increased (Cohen, 2016; Yue
and Behe, 2008 henumber oftraditionalflorists in the industrjas declineéccordingly.

Consumer behavior research

Consumer behavior research is commonly wused t
purchasg decisionsyet this type ofesearch is challenging because many factors may
contribute t o -makinggprocessarmiiat pcbaéucts tisey punchase. In addition,
theirlevel of satisfaction could also be impacted by their preexisting expectations, past

experiences with similar products, advertising, promoe#ol other communications that have

targeted athem (Solomon an8tuart, 2003). Consumer behavior research makes it possible for
researcherto discoverwhat information, attributes, and components matters to consumers and

what do no(McFadden, 2012).
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Consumeresearch irthefloral industry

Consumer panel data collected from 1992 to 2005 by the American Floral Endowment were used
to estimate consumerso choice of f IFiodingsl r et ai
indicate thatonsumers ch@eretail outlets based dioral producttype andconsumers prefer

to buy arranged flowers over unarranged flowers from traditional freestanding floral outlets and
through directo-consumer channels (Yue and Behe, 2008). Laroche et al. (2001) identified
consumerso6 willingmessatbyptrckbadéyepvodact s.
knowledges, and behaviors were studied on to analyze the factors that impact what they think
about green products. Behe and Bartondés study
condition as the highegriority when evaluating plant quality. Consumer preferences for

horticultural crops such as geraniums (Behe et al., 1999), bell peppers (Frank et al., 2001),
tomatoes (Simonne et al., 2006¢n@studiedusingconjoint analysis. Behe et al. (2005) also

conducted consumer research on theaflapplications of tabletop Christmas trees.

Floral design elements

Linei Research (ncfloral) shows onsumers tend to prefer horizontal and vertical lines over
oblique (sporadic) lines (Palmer et al., 2013). In general, this could be due to being exposed to
more horizontal or vertical lines in their everyday lives than oblique and that people prefer
images that mimic their seen environment. However, when assessing avensiascurved

lines, curved lines arepreferred (Silvia and Barona, 2009).

Formi Research shows timeost easily processdédrmsare symmetrical objects which

generally ar@lsoconsideed to be the most aesthetically pleasing (EnqunidiArak, 1994;
EnquistandJohnstone, 1997; JacobsamHofel, 2002; Jacobsen et al., 2006; Ledar et al.,
2004).In addition, noderately complex objects are interesting to look at and more appealing
thanhigh complexity objects and low complexity objects based on brain processing time (Hula
and Flegr, 2016; Palmer et al., 2013). There is debate if round objects are preferred over sharp
objects, but it is agreed upon that each different form, or shageesadlifferent subconscious
reaction (Hula and Flegr, 2016). Outside of studying sharp, round, and pointed objects, there is
no literature to indicate consumer preference related to flower forms or shapes.

Colori Flower color is an important attribuite consumer purchase decisioraking.Hula and

Flegr (2016) found that blue was the 4@ped colorfor both male and female consumers

followed by purple and pinkSubjecs had no preference on white flowers, and yellow flowers
werethe leastippealing. They did not test red/orange flowers. The highest rated flower color,
blue, significantly affected the beauty rating of flowergardless o$hape. Hula and Flegr

(2016) dscussed that lack of color importance not only applied to their study, but also applies to
beauty of birds where tail shape had a major effect and color did not. This goes against the
theory of habitat selection where humans select flowers based mormaronvia colorandless

on their form (Hula and Flegr, 2016).
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Color Harmonie$ Forcontainer gardens, price was the most important faftecting

purchasefollowed by carenformationwhen purchasing (Mason, 2008). Complementary color
combinations wee most preferredollowed by monochromatic color, and finally analogoues

least preferred (Mason, 2008). Mason (2008) also notedubggcs pot ent i al ly coul
distinguish color harmonies and so making harmonies very apgah@astobnoxiou$ could

helpsubjecs. Flower color was an important attribute in consumer purchase degialang in

a geranium study (Behe et al., 1999) and in an edible flower study (Kelley et al., 2004). Most
consumer preference studies reviewed investigagdsinglecolor preferences, except the

edible flower study (Kelley et al., 2004) in which color harmony preferences were studied.

Axis and Symmetry Though some researchers claim humans have an inherent preference for
bilaterally symmetric flowers, aiti-axis (radial), symmetrical flowers are now more preferred
than twesided (bilateral), symmetrical flowers.

Specied Species is not considered an element of design, but is highly selective when

considering consumer preferences, e.g. rosesonMalenis Day. Therefore, sp
in this study because we believe type of flower plays a crucial role in floral decision making.

Kelley et al. (2002) found that with edible flowers that consumers valued additional species in

the containers more thdahey did additional flower color. We also know that the top floral

species imported are roses, carnations, alstroemeria, and chrysanthemums (SAF, 2018).

Consumers also prefer mu$ipecies choices above single species (Kelley et al., 2002) as well as
multi-axes objects over single or#xis objects (Hula and Flegr, 2016). Mason et al. (2008) also

found that with container plants that consumers preferred-spétiies plants in one container

over single species.

Eyetracking technology and its use iofél industry

There has been a rapid growth in the use oftegeking devices for consumer behavior research

due to the dramatically increased interest in studying eye movement as a way for information
acquisition (Russo, 1978). Eyeacking enablesesearchers to sélees h o p feeyred svi ewo o f
the retail environment (Huddleston et al., 2015). Eye movement consists of two phases: fixations
and saccades. Fixations refer to the time when the eye stops and fixates on tharsdimuli

saccades happen when the eye is mobetgeen fixations (Pieters et al., 2002; Reutskaja et al.

2011) The |l ocus of a fixation is the point where
product. Therefore, creating targets that will increase fixations will help consumers extract and
process information about the product before they make the purchase decision (Jones, 2014).

Eyetracking has been used frequently in the green industry retail environment to study
packaging, price location and size, color of sign verbiage, and retailmenpueference choice
(Behe et al., 2018Behe et al., 2013; Behe et al., 2015; Campbell et al., 2013; Zhu et al), 2017
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To date, there is no literature examining floral purchabgtftaviorwith eyetracking methods.
With this study, weseek to fill that gagnd provide mformationthatcanbenefit floral design
practices and improveecisionmakingby firms atmultiple levels of thdloral supply chain

Stage IMethodology.

Analysis of line, balance, color, species, and price

Choice Eperiment

In stage 1, we conducted a discrete choice experiment, followed by experimental aActions.
discrete choice experiment is a quantitative technique for eliciting individual preferences. It
allows researchers to uncover how individuals vaklected attributes of a product by asking
them to state their choice over different hypothetical alternatixgrerimental auctionon the
other handuse real products and real money. They are designed to be incentive compatible,
meaning that they inade each bidder to submit a bid that sincerely reflects his or her value for
one unit of thgroduct(flowers)being auctioned

Experimental design

For the discrete choice experiment, the main objective is to evaluate consumer acceptance and
willingnessto-pay for the floral design attributes described in Table 1. Line, balance, and color
were choselecause they arautually exclusive and comprehensiveeaning that the entire set

of possible options could be studidtexture and pattern, thoughportantelements of floral

design, were excluded because of the interdependence of texture with certain flower species and
the vasalternativef patternthat are possiblprecluded it from being studied at the same time

as other elements

Straight line is dehed as any line, vertical, horizontal, or diagotiat is undeviating. Oblique
l' ine Iis any curving, bending, or dynami c, A mo
where a line can be drawn down the middle ofatrangemendnd it is mirrored on each side, or
asymmetric, where when a line is drawn down the middle cdttaggemenit is not mirrored

on each side.

Though there are many color harmonies, we chose four common color harmonies to be present in
our study Monochromatic color harmony is one color on the color whe&\hite isgenerally

not considered a color in color theory but for the purposes of this experimerbnsidered a

color since many species of flowers are whHemplementary color harmonyis two cobrs

opposite of each other on the color wheel. An example of a complementary color harmony is red
and green or purple and yelloAnalogous color harmonyis defined as three cokadjacent to

each other on the color wheel. An example of an analogoushaimony is red, orange, and

yellow or purple, blue, and green. Lastplychromatic color harmony is four or more colors
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on the color wheel. They do not have to have a specific position or relationship with other colors.
Each of these color harmonies amatually exclusive (i.e. a desig@annotbe both
complementary and polychromatic).

Species was also included in gtadydesign to take into account the effect that certain flowers
may have in the purchasing decision. Therefore, we included the tomdésti imported flowers

as our species: roses, carnations, chrysanthemums, and alstroemeria. The price points of $20,
$40, $60, and $80 were selected to represent a common range of pricing farfiorgements
However, it is important to note that no prices were displayed tsubjects during the

experiment. These price points were usley the researchets determine thé&ypical quantity of
flowers and style of desighat wouldbe used for floral arrangemerdt each of the price points

By excludingany numeric price values from our experiment (that the subjects would view)

we prevened any grounding effectsor reference pricingfrom occurring, therefore gaining

the true intrinsi c teahamangemeantaandcaincidinglg eadchj ect s 6
attribute, is worth.

Design elements included in the choice experiment

The various levels of the five attributes or design elements included in the choice experiment are
listed below in Tabled Mathematically, if we were to show all ggble combinations to a

person, they would semd evaluat@56floral arrangementDue to respondent fatigue, it is
impossible for a person to differentiate among that many options, so a computer algorithm was
used to choose the best sets of alterna{saled a choice setd view.

The choice experiment includes 16 choice sets consisting of four product alternatives each for a
total of 64 products. These combinations are required for proper mathematical identification of
each attribute so that willgmess to pay (WTP) estimates can be calculated. Each combination is
listed below in Tabldb. Again, to reiterate, the product combinations were designed based on a
mathematical algorithm that ensures a balanced and orthogonal design that enablegnetdo est
WTP valuesassociated with eaadf thedesign elemestbeing examined

Table B Attributes and levels included in experiment 1 of the study.

Attribute Levels

Line Straight, Oblique

Balance Symmetrical, Asymmetrical

Color Polychromatic, Monochromatic, Complementary, Analogous
Main Species Roses, Carnations, Chrysanthemums, Alstroemeria
PricePoints Arrangementsvere createthased or$20, $40, $60, $8price points
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Tablelb. Combinations of design attributes included in experirhient

Number-Combination

1-Obliguesymmetricalanalogousalstroemerigd0

2-Straightasymmetricapolychromatieroses40

3-Obliguesymmetricalmonochromatiearnation20

4-Straightasymmetricacompkementaryalstroemerigd0

5-Straightasymmetricapolychromatiechrysanthemur60

6-Straightsymmetricalanalogougoses60

7-Obligueasymmetricakomplementanchrysanthemur80

8-Obliqgueasymmetricaimonochromatiaoses20

9-Straightsymmetricalcomplemetary-chrysanthemunr20

10-Straightasymmetricainonochromatiealstroemerig60

11-Obligueasymmetricalanalogougosest0

12-Straightsymmetricalanalogouscarnatiorn60

13-Straightasymmetricaimonochromatieroses80

14-Straightsymmetricalpolychromatiecarnation20

15-Obliguesymmetricalmonochromatiechrysanthemur®0

16-Obligueasymmetricacomplementanchrysanthemurd0

17-Straightsymmetricalcomplementarnchrysanhemum40

18-Obligueasymmetricabinalogousalstroemerig60

19-Obliguesymmetricalmonochromatielstroemeria20

20-Obligueasymmetricaimonochromatiearnatior80

21-Obligueasymmetricabolychromatieroses60

22-Straightsymmetricaimonochromatiechrysanthemur80

23-Straightsymmetricalcomplementanalstroemerisd0

24-Obliguesymmetricalpolychromatieroses80

25-0Obliguesymmetricalmonochromatiaoses60

26-Straightasymmetricanalogouscarnationr60

27-StraightsymmetricalpolychromatiealstroemerigB0

28-Obligueasymmetricapolychromatiechrysanthemur60

29-Straightasymmetricanalogouscarnation20

30-Obliquesymmetricalcomplementanalstroemerig20

31-Obliguesymmetricalcomplementarroses40

32-Straightasymmetricainonochromatigoses60

33-Obliquesymmetricalmonochromatiearnatior60

34-Obligueasymmetricaimonochromatigoses40

35-Straightsymmetricalmonochromatigoses20

36-Straightasymmetricakcomplementarchrysanthemunr20

37-Straightasymmetricakomplementarncarnatior40

38-Obliquesymmetricalpolychromatiecarnation20

39-Straightasymmetricapolychromatiealstroemea-80

40-Obliquesymmetricalanalogousalstroemerig60

41-Obliqueasymmetricainonochromatielstroemerie20

42-Oblique-asymmetricatomplementarroses40

43-Straightasymmetricalnalogouschrysanthemurd0

44-Obliquesymmetricalmonochromatiechrysanhemum80

45-Obliquesymmetricalanalogouschrysanthemur80

46-Straightasymmetricacomplementancarnation80

47-Obliquesymmetricalpolychromatiecarnation60

48-Straightasymmetricabolychromatieroses20

49-Straightasymmetricakomplementanalstroemerié80

50-Obliguesymmetricalpolychromatiealstroemerie80

51-Straightasymmetricapolychromatiecarnation20

52-Obliguesymmetricalcomplementarcarnatior40

53-Obligueasymmetricapolychromatiealstroemeriad0

54-Straightsymmetricalanalogouschrysanthemur20

55-Straightasymmetricabnalogousoses40

56-Straightsymmetricalanalogousarnation80

57-Obliguesymmetricalanalogougoses20

58 Obligueasymmetricamonochromatiechrysanthemurd0

59 Straightasymmetricatomplementarncarnatior80

60-Straightsymmetricalanalogousalstroe merie20

61-Straightsymmetricalpolychromatiecarnatiorn80

62-Obliguesymmetricalcomplementarchrysantemum80

63-Obliqueasymmetricainalogouschrysanthemurs0

64-Straightsymmetricalpolychromatiealstroemeria40

Implementation

Designs and flowers were chosen based on industry-upaskandardédescribed belovn the
experimental auction sectipand the arrangemenigere freshly created at the Benz School of

Floral Design. A professional photographer was hiraddkeand process all photographs.

Photos were used instead of fresh arrangements because thaityanicthe fresh product could
not be consistent fadhe entire study periodPhotos wer¢ghenimported into iMotions Biometric
software and randomized to prevent picture ordering effects.

Subjects were recruited tadnexstimgsubjeapeolys paper ads

Homeowner 6s Associ at i ooommuntgrdupstSubgestscametodhed Fac

Human Behavior Ladratoryto physicallyparticipate in the experim&nOnce at theab, a

consent form was completdlientheeyet r acki ng soft ware was cal i br

movements. Subjects viewed 16 slides with four floral photographs on eac{Fgiide 1)
They were askefiWhich of these floral arrangements you prefer8 andtheycould only
choose onarrangemento proceed. This portiotmok approximately 1615 minutes of thé-
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hourlong experiment. Subjects were paid approximately $30 for their participation.

Figure 1. Example of a floralrrangement choice slide that the subjects viewed.

Statistical Analyses
To analyzethedata from respondents evaluating thé4eombinations, Mixed Logit
Regression in Willingness to Pay Spa@s conducted. This analysis takes into account

randomnessf each personédés choice preference allow
(betas) pedesignelement to be collecteth other words, wwere able to determireach
subject 6s wi(ihUWU.$. dotias) éosseachfloral degigng | e me n t . Each subj

estimate waghensaved from the Mixed Logit Regression grdsentedn histograms for each
of the elementso visually see the distribution of the estimates for each floral element.

Art Preferences

As a secondary objective, we mgealso interested in comparipgrceived beauti floral

designs to other art forms, such as sculptures, pagdiragvings, architecturgand fashion to see

if the elements of floral design translate to other forms of arthyjgethesized that we mighe

ableto reduce potentidloral transaction cost(e.g.search and acquisition costs) by customizing

floral design purchasg decisionb ased on an indivi dunothéds pref er
words, could we predie n i n d ifloral ptefeeehcésdased treir preference focertain

artstyle To do this, foucategories of art were seleciedluding paintings, physical

art/sculptures, fashion, and architecture.

ExperimentaDesignandImplementation
The art photographs were chosen based onpiopularart styles identifiedrom the literature
Contemporary (Oblique Line, Monochromatic Color, Asymmetrusiness(Symmetry,

10
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Monochromatic, Straight LineJraditional American (Complementary Color, Stght Line,

Symmetry), andPop Culture (Straight Line, Polychromatic Color, Asymmetry). This portion of

the experiment was also conductesing theMotion eyetracking softwareSubjects viewed 4

slides with the four photographs on each sfleigure2) They wer e asked AWhi ch
pieces do you prefer?0 and could only choose
approximately 510 minutes of the-hour experiment. Thaforementione$30 compensation

included this portion of the experiment.

Figure 2. Example of the Art Preference slide the subjects viewed.

Statistical Analysis

To evaluate the individual art preferenceSingle LinkageHierarchical Clusteranalysiswas
conducted to evaluate the potential grouping of art preferences. Weaalsed to evaluate if the
floral elements could be groupethereforethe sameéSngle LinkageHierarchical Cluster
analysiswas conducted on the WTP estimates for the floral elements, and all of the variables
collected in Stage 1 including: WTP estimates of floral elements, demographic characteristics,
and art preferences. These analyses are displayed in dendrograms, ongltrsts, to visually
indicate potential relationships. If any clustering oscak-means cluster analysis was
conductedo establish individual cluster groups that can be evaluated sing#adiysis of
VarianceandBonferroniposthoc tests are dento evaluate the clusters by preferences for floral
elements, favorite color, and demographic characteristics.

11
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ExperimentalAuctions

As stated earlier, we also used experimental auctions to augment the discrete choice experiments
in order toanalyze the same floral attributes using a different research tool. This was not

included in the original grant proposal, so this portion of the study was funded entirely by the
researchers. Two different auction tools were uaeskcond price auction aadlouble auction.

A second price auction rmuchlike an auction most individuals are familiar with, where all of

the subjects submit bids and an auctioneer accepts the highest bid asIwitheicase,hte

highest bidder of the auction wirsuttheyactuallypay thesecond highediid for theflowers

they have purchased. This is what makes the second price auction unique; it prevents subjects
from competitively bidding to win the auction for the purpose of winningthecdeby
overbidding(e.g. auctio fever) This way we can gain more of a true representation of the value
placed on the auctioned item.

A double auction allows buyers and sellers to submit bids and prices simultan&bissiypost
resembles what we see in the floral industry where there are multiple companies selling a
product and multiple buyers wishing to purchase this product at tlowdually perceived

price | evel. By imitating the real mar ket , we
product is by allowing them to make monetary exchaggéhkin a lab settingjor the product.

We useda double auction to see if a person who makes a discrete choice follows through with

the same choice when they are bidding for a real, living product in an incentivized market
environment. Furthermore, we wadto be able to capture potential differencethe attribute
valuations with ownership of the floral desigesy. when acting as a seller versus a buydrat

is, those who play the role of sellers have in possession the floral designs and may have different
valuations(e.g. How much money am liMng to accept to part with these flowers?)

Experimental design

In this portion of the laboratory experimesybjecs played one round of a Second Price Auction
and two rounds of a Double Auction (therefore playong round in theole of Seller an@ne

round in the role oBuyer). Rounds were randomized to prevent ordering effects. The floral
design that the subjects were bidding for was present at the front of the room and also displayed
on each of the computer screens for the subjects to easily{igure 3) Subjects were allowed

to touch, interact, and examine the design during the experiment if they wished.

Input regarding the designs used in the study was solicitddom the current Director of the
Benz School of Floral Design at Texas A&M University, Mr. Bill McKinley AIFD CFD
ICPF and one the research teamtmembers Jade Wu AIFD CFD EMC. The flowers used in
the designs were valued at the actual pricesfpaitfowers anl hardgoods purchased frdioral
wholesalers in Houston, Texas
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Figure 3. Example adinarrangementhandtied bouquetused for the auction
experiments. This floral design was patterned after the most commonly sold b
in the United States. The design and number of flowers were chosen to meet
approximateb20price point based on industry mank standards.

Usingthebouquefpictured in Figure &s an example, this bouquentainseight carnations
purchasedavholesale aa price 0f$0.48 t0$0.62/stem(depending on time of the year)th two

b aby 6 sstemsvatuadal$0.92 to$1.12/stem and four leatherleaf stemsatlued at$0.20

to $025'stem Thus, the cost of the flowerand greenerglone inthe bouquet wouldange from

$6.48 t0$8.20 depending on the time of the year and the priegotiated. We also assuitinat

it would take7 to 9 minutes of labor to make the bouquet, including prep andgfeame.This

would cost an additional $0.93 to $1.20 for labor (valued at $8.00 assuming minimum wage plus
burden).Table 2 summarizes the costs, as well as the calculated selling price of the bouquet
usingthreecommon pricing methods used by florists today.

The first method often used by florists is to take the wholesale value of the flowers and greenery
and double the value, thedd the cost of any hard goods and upgrades, and finally the cost of
labor. Doubling the product cost would add up t@.96 to $16.40or the lowcost and higkcost

floral input prices, respectivelyncluding the cellophane at $0.to $125/sleeve and $93to

$1.20for 7 to 9 minutes of labor, the total cost wouldfid.39to $18.85per bouquetto which

a desired profit margin would be added to arrive at the final selling price.

Another commorpricing modelused by florists fodeterminingsellingpriceis to markupfloral
products by3X and hardgoods b3X. Using this mode{see Table 2)Xhe total costs of the
examplebouquet would range fro$21.37to $28.3Q to which a desired profit margin would be
added to arrive at tHeal selling price.
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The final pricing model evaluated in Table 2 involves taking 1X the actual Cost of Goods Sold
(flowers, greenery, hard goods, labor) which would eqinate a low of $14.51 to a high of
$17.51, then adding an overhead allocaind adesired profit margin.

The 2019 Premium Report on Florigtaiblished byAnythingResearclsom) reports industry
wide operating costs (overhead) at 33% of sales and indugteyNet Profit Margin at 4% of
sales. In Table 2, these are added to the alm@tlods respectivelysiven the estimates above,
our attempt to model a bouquet that would typically sell at a $20 price point seems
reasonablethough the selling pricealculated using the 3 methoasyrange from a low of
$15.19 to a high of $2.10 depending on thiégme of year, input prices negotiatdde profit
margin desiredand the method a florist ustr calculating selling price.

Table 2. Example methods to determine the experimental bouquet at the $20 price point.

Input item # of stems Low cost/stem High cost/stem Total (low cost)  Total (high cost)
Carnations 8 $0.48 $0.62 $3.84 $4.96
Baby's breath 2 $0.92 $1.12 $1.84 $2.24
Leatherleaf stems 4 $0.20 $0.25 $0.80 $1.00
SUDEOLAL et $6.48 $8.20
Cellophane sleeve 1 sleeve $0.50 $1.25
Labor (7-9 minutes @ $8/hr)  7t09 minutes $0.93 $1.20
SUDEOLAL e e $1.43 $2.45
Method 1 - 2Xflowers and greenery, plus 1X hard goods, plus labor $14.39 $18.85
Method 2 - 3Xflowers and greenery, 2X hard goods, plus labor $21.37 $28.30
Method 3 - 1Xflowers, greenery, hard goods, plus labor, plus overhead (33%)** $14.51 $17.25

Add inindustry average Net Profit (4%)**

MELNO L ..ot ee s $15.19 $19.65
MEENOO 2 .ottt $22.17 $29.10
MEENOO 3 ...ttt e e et e e e e e st e s ereeeeneasanes $15.31 $18.05

** |Industry averages for overhead and net profit are from the 2019 Premium Report on Horists by AnythingResearch.

Implementation

Subjects had unlimited amount of time to submit bids for the Second Price Auction, but only had

two minutes per bidding round for the Double Auction. Therefore, if the round timed out but the
subject had not chosen to accepta bidoramaoffe t hey woul dndét have made
auctions were made salient to the subjects by bidding with their $30 participatiorstggetft

wanted the flower design, as a seller they could keep it and their $30 compensation. If they

wanted to exchangéeir floral design for more earnings, they could make offers to the buyers.

Additionally, if buyers wanted to take home a floral design, they would have to bid and win a
floral design The amount that was accepted during the exchange was deductetdnom t
participation fee. If buyers did not want to buy a floral design, they could abstain and keep their
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$30 compensation. This portion represente@@5ninutes of thé&-hour experiment. At the
conclusion of the experimenéssionone subject volunteeréd draw a chip to determine which

of the auction round would be binding for payment. Payments and floral designs were distributed
after a demographic survey.

Statistical Analysis

Double Auctionfbidsd were sorted highest to lowest to represent the theoretical demand curve
andrioffersd were sorted lowest to highest to represent the theoretical supply curve. Both lines
were displayed in a line graph to illustrate the marketontrast,te Second PricAuction only
consists of bids and therefore only simudaieedemancdcurve Second Price Auction bids were
averaged and presented as a horizontal line along with the Double Auction curves.

Stage 1Results

Analysis of line, balance, color, species, goitce

Demographic Characteristics

The overall sample siaacluded126 subjects. The majority of subjects was represented in the
18-34-yearold category (62%) followed bgneven distribution of the other age categories of
3544 (11%), 4554 (10%), 5564 (12%) and 654 (5%) (Figure 8). Like the typical floral
consumerthe sample was mostly female (65%) (Figure 9). As typical for a city with a large
university, there was a large representation of bothc h edégeeesd@3y%) angraduate

degrees (35%) (Figure 10). To prevent the oversampling of graduate studentsmatedst
based on education levgjréduatedegree) and income level (below $30,000) that there were 8
graduate students within the samp¥éh the remaindeof our sample consisig of nor

graduate student community members. There was an equal distridertoms all income
categories with 25% makingnannuahousehold income less than $30,000, 20% making
$30,000 to $49,000, 17% making $50,8889,000, 11% making $79,000 to $80,000, and 28%
making greater than $90,000 (Figure 11).

The race categories wetaken from the U.S. Census race categorization. The sample was

comprised of 65%Vhite individuals, 16% Asian individuals, 7% African American/Black

Individuals, and 11% Other individuals (Figure 12). There were no Pacific Islander or Native
American Indviduals represented in our sample. In Texas, there is a large Hispanic population.

We hypothesize that the 11% of AOtherso coul d
not identify as White or African American/Black. Because ofrtheerougpossible énic

categorizes, we did not inquire about ethnic groups.

Lastly, themost frequentategory of flower purchasing was yearly (64%)lowed by monthly
(15%), and never purchasing flowers (21%) (Figure 13). Favorite color varied from white to
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black, androm red to purple (Figure 14). The most popular colwicewas blue With 25%
indicaing it astheir favorite color).

Age

N i3+ [N 3544
N 4554 [N s5-64
N 65-74

Figure 8.Age breakdown of respondents.

Gender

C RSN I

Figure 9.Gender breakdown of respondents
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Education

_ High School/Professional Cert. _ Associates Degree
I Bachelors Degree [ Graduate Degree

Figure 10.Education breakdown a@éspondents.

Income (in $1,000)

I L essthan 30 I 3049
N s0-69 [ 70-89
[ Greater than 90

Figure 11Income breakdown of respondents.
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Race

Il white I Asian
I African American [ others

Figure 12. Race Categories (US Census Categorizdtieakdown.

Frequency of Flower Purchase

N veary [ Monthly
N Never

Figure 13. Flower Purchase Frequentyespondents.
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Favorite Color

I oiack blue

_ brown _ green
grey orange

_ pink purple

_ red white
yellow

Figure 14. Favoriteolor specified by respondents.

Choice Experiment: Mixed Logit Regression in Willingness to Pay Space

For the Mixed Logit Regression in Willingness to Pay Spalteoefficient valus are
considered to be in U.S. dollars (Table 3). The baselines of Oblique line, Asymmetry,
Polychromatic Color Harmony, and Alstroemeria were chosen lmas#teir considetionas
Amedi and attributes from an iea3atereltivetatheal ysi s.
baseline attribute they are referencing. Straight line is not significant (p=0tdd€%traight line
is seen as no different than Oblique lindlanal arrangements.

Subjects would pay $23.76 more for a symmetrical arrangeimamian asymmetrical

arrangement (p=0.030)his preference matches existing academic literature where symmetrical
objects are easier to cognitively process and are seen as more aesthetically pledamet @l.,
2004; Palmer et al., 201.3

For colorharmonies, subjects would pay $23.76 more to have an analogous arrangasesat
polychromatic arrangement (p=0.014). They would pay $22 less to have a monochromatic
arrangementersusa polychromatic (p=0.032). If thought of inversely, they would 2% b

not have a monochromatic floral design when given the option between monochromatic and
polychromatic. Complementary was seen as no different than polychromatic color harmony
(p=0.125).These results are different than in Mason et al. (2008) werelepraptary color
harmony was the most preferred followed by monochromatic color harmony and lastly,
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analogous color harmony. This difference could be due to the visual difference of having the cut

flower arrangement within the home and having the mixedagoer outside the home.

For species, subjects would pay an additional $40 to have roses in their arrangement (p=0.000).
This makes sense due to the fact thaesarethe most commonly imported flower into the
United States, it is associated with Valene 6 s Day, and
pay $26.75 not to have chrysanthemums in their design, or stated a different way, subjects would
pay $26.75 less for a floral arrangement that has chrysanthemums in it than an arrangement that
has altroemeria (p=0.010). Carnations are seen as no different than alstroemeria in an

arrangement (p=0.956)Ve anticipated that roses would be the most preferred species of the
four, but unexpectedly alstroemeria was rated the same as carnations and above

It

i s

t he

nat.i

chrysanthemums. Chrysanthemums can be viewed as a traditional plant in the United States and

they could be least preferred because of the large demographic representation of millennials

within our sample. Millennials characteristically do not follow as maagitions as previous
generations and prefer unique, exotic plants.

Table 3. Mixed Logit Regression in Willingness to Pay Space for Floral Elements

Choice Made
Attributes Coefficients (S.E.) P-value
Straight Line -6.3395 (8.312) 0.446
Symmetry 23.7629 (10.926) 0.030r
Analogous Color Harmony 23.765 (9.680) 0.014
Monochromatic Color Harmony -22.633 (10.530) 0.03z
Complementary Color Harmony 13.007 (8.476) 0.125
Roses 40.2097 (10.340) 0.000*
Chrysanthemum -26.758 (10.319) 0.010+*
Carnation 12.6339 (7.653) 0.956
Observations 8,000
Prob Chi2 0.0000
Wald Chi2 1765.82
Log likelihood -2594.0831

Single (*) and double (**) asterisks are used to denote significance at the 0.05 and 0.01 levels, respectively.

In the Results Section, any value (number) that is bolded and in white shading is statistically significant from the baseline vatue

condition it is being evaluated against. Any value that is shaded blue or is{iolded is statistically insignificant, and therdore is no

different than the baseline value is it being evaluated against.
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Choice Experiment: Distributions

Not only can we evaluate the WTP estimates as an aggregate number, but we can observe the
layout and breath of variation by looking at the disttidn for each of the attributes. This can

provide meaningful insight on how consumers are clustered, if there are any outliers, etc. We can
deveprdilpd iof consumers by | ooking at the WTP e
(extreme values) of thagdributions.

In Figure 15, Straight Line has a slightly negative mean trend line that is close to zero. We can
see from the tails (extreme values from zero) that there are approximately 5% of subjects who
felt very strong in favor of straight line (negt00). Conversely, we can see about an equal

number felt very strongly against straight line (nd#0).Most of the distribution centered

around the average price, reflecting the fact there is not a strong feeling regarding line among the
majority of thesubjects.

In Figure 16, Symmetry is seen as slightly positive with a mean trend line that is also close to
zero. The distribution of the WTP values are very wide with most of the values clusters near the
tails and not around the mean. There were approximately 16&bjaicss that felt very strongly
about symmetry (values > +100), but there is approximately 10% who felt very strongly against
symmetry and would prefer asymmetry (valued80). When we look at both tail ends of this
distribution, we can already see tohisters are developing based on strong preferences.

In Figure 17, subjects were grouped very closely to the mean indiciating that they all generally
felt the same about analogous color harmony. The mean trend line is quite positive, indicating
most people have a positive association with analogous coloohgr There are a few

individuals below zero, but they are grouped tightly around the mean. In Figure 18,
complimentary color harmony is not statically different from polychromatic, again reflected by
theminimal distribution of the preferences around thean; thus, we cannot say they prefer one
over the other, but have generally have positive attitudes forTihatlgrouping is very tight

around the mean, indicating that most people felt similar about complementary color harmony.
In Figure 19, the preferer to not have monochromatic color harmony is evident due to the
negative mean trend line hanging to the left of zero. There were a few subjects who liked
monochromatic color harmony (values close to +100) but most felt very negatively about
monochromaticolor harmony, as seen by the negasiew of the distributionThere are still a

few consumers who would pay for monochromatic designs, but they are overwhelmed by the
majority that would pay more for the desigotto be monochromatic.

In Figure 20, vey few of the WTP estimates are below zero and the mean trend line is very
positive, indicating the general preference for ro$és. distribution is heavily skewed above the
mean, with few subjects indicating a negative perception of rbsEgyure 21 carnations have

very little distribution and all of the values are clustered around the mean trend line. This would
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indicate that the subjects felt the saalb®utcarnations. Lastly, in Figure 22, chrysanthemums
have a general negative mean trend lineciaiitig a dislike for them. Yet, there is a small group
of individuals who like chrysanthemums (values > 0). Evaluating the distributions can give a
basic outline of how we can possibly group consumers.

Straight Line

-200 -150 -100 -50 0 50 100 150 200
US Dollars

Figure 15. Distribution of WTP estimates®traight Line.

Symmetry

-200 -150 -100 -50 0 50 100 150 200
US Dollars

Figure 16. Distribution of WTP estimates of Symmetry.
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Analogous Color Harmony
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Figure 17. Distribution of WTP estimates of Analogous Color Harmony.

Complementary Color Harmony

Percent
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I
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Figure 18. Distribution of WTP estimates of Complementary Color Harmony.
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Figure 19. Distribution of WIP estimates of Monochromatic Color Harmony.
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Figure 20. Distribution of WTP estimates of Roses
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Carnation
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Figure 21. Distribution of WTP estimates of Carnations.

Chrysanthemum
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Figure 22. Distribution of WTP estimates for Chrysanthemums.
Art Preferences
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To beginevaluating the four types of art, first we wanted to look at the clusters by demographic
(Table 4). By gender, femasaibjectgpreferred the Contemporary Style (Style =1) while male
subjects preferred Business (Style =2). None of the other art typesifferentd by gender. In

fact, when looking at race, income, and education as well, no category of demographic was
different than another for art, architecture, fashion and physical art/sculptures. The difference in
art that we see by gender could be thatdkes like the color, moving line, and asymmetry more

in the Contemporary style painting where males like more straight lines and symmetry of the
Business style painting\ccording to the analysis, there is very little relationship with
demographics and at preference.

Table 4.T-test of the art choice by gender.

Lower 95% Higher Significance
Demographic Obs (N)  Mean (Std. Error) Conf.  95% Conf

Interval Interval
Female 81 1.95 (0.11) 1.74 2.16 T-stat =
41 2.75 -2.1326
Male 2.37 (0.19) 1.99 P = 0.0350

Single (*) and double (**) asterisks are used to denote significance at the 0.05 and 0.01 levels, respectively.

Cluster Development

To combine together and evaluatketherthe art preferences can be a predictive measure for

floral purchasing, a holistic 30,0600t view must be taken. If we were to group all of the

variables together to see subjects with similar preferences, each person would be an individual
cluster (Figure3). This is not the intent of a cluster analysis because we wish to see if

overarching likes and dislikes create grouisus, there appears to be no grouping or

clusters of Ali keo cwhenstakingantosaccauht the WWwefeaca n f or m
element, demographic characteristics, and the art types

All Variables Clustering Tree

80 100
| I
]
|
|

60
I

L2 dissimilarity measure
40
1

20

o

Figure 23. Clustering tree of all variables collected in choice experiment. No clusters emerged.
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Moving from the holistic view above, we wanted to see if removing demographics would result
in groups forming. It did not. Jfhoweverwe dissect further down into just floral arrangement
attributes, two main branches (left and right) emerge that develop into four clusters (G1, G2, G3,
G4) (Figure 24). The first cluster is larger than the otheetlin=43sersusn=35, n=26, and

n=21). The third and fourth clussareof similar size (n=2&ersusn=21). These four clusters
represent distinct groups of consumers for floral attributes. What they like and dislike can be
very similar. To name these skers, we must look at what they find pleasing, neutral, or
displeasing as floral attributes. It will also be helpful to evaluate if there are demographic
characteristics that are significantly present in a particular cluster.

Floral Elements Clustering Tree

o
o —
2
° S
5 o
N
(o]
()
£
>
T
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£
[72]
n
Z
(qV]
—to
o —
© 61 G2 G3 G4
n=43 n=35 n=26 n=21

Figure 24. Clustering trea floral attributes. Four clusters emerged.

When looking at race, and using white individuals as the baseline, only race was significantly
different among the clusters (Table 5). Table 5 indicates that Asian, African American/Black,
and Others have ddfent sample sizes within the clusters. All other demographics had an equal
distribution of income, age, education, and gender within the four clusters.
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Table 5. Regression of clusters by race categories.

Race Coefficient (Std. Error) T-test P >t
White [baseline]

Asian 1.8 (0.35) 5.12 0.000
African American/Black 1.40 (0.50) 2.81 0.006
Others 0.99 (0.41) 241 0.017
Degrees of freedom 122

F-stat (7,114) 34.76*

Prob > F 0.000

R2 0.6809

Single (*) and double (**) asterisks amsed to denote significance at the 0.05 and 0.01 levels, respectively.

When conducting a correlations testdetthe strength of the relationship between the four

emerged clusters and the four art types, thezao significantrelationships (Table 6)Vhen

evaluating the clusters using Analysis oiVariancestest (ANOVA), there was no significance.

This means we cannot predictively say that floral art preferences transcend into preference for
different types of art and vice rg&a. A potential extension to evaluating the relationship of art
preference and floral design would be to choose many more art styles (more than four) or to base
the art styles solely on floral elements and principles with mutual exclusivity in the styles.

The exception to the lack of relationships is between the preference for Art and Sculptures
(p=0.003). Subjects whehose Art Style 2 (Business) also chose Sculpture Style 2 (Business)
most frequently. Subjects who chose Art Style 3 (Traditional Ama&ricaArt Style 4 (Pop

Culture) chose the Sculpture Style 4 (Pop Culture). This makes sense since both Style 3 and
Style 4 have straight lines and symmetry. These styles only vary in their color (complementary
versus polychromatic color harmony). If in tmain portionof the experimentsubjects felt that
complementary and polychromatic were no different, this would also carry over into their art
preferences.
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Table 6. Pairwise Correlations of the four emerged floral clusters and the four art types.

SIS Clusters Art Architecture Fashion Sculptures
P-value
Clusters 1.00
-0.0681
Art 0.4506 1.00
) -0.0193 0.0108
Architectures 0.8310 0.9049 1.00
) -0.0290 0.0241 -0.0159
el 0.7483 0.7893 0.8602 Lee
Sculbtures 0.0680 -0.2633* 0.0462 -0.1392 1.00
P 0.4510 0.0030 0.6091 0.1216 '

Single (*) and double (**) asterisks are used to denote significance at the 0.05 and 0.01 levels, respectively.

Cluster Evaluation by Individual Floral Attribute (Element)

The distributions for each of the floral element attributes above (Results SBisiiputions

can be visual indicators of potential differences in floral consumers. Using a means comparison
test for each individual floral attribute, the distinct nelaships can be uncovered (Table 7).

Each capital letter indicates the cluster mean is different from the other clusters. If two (or more)
clusters have the same capital letter, this indicates the means are no different from each other and
are preferentid viewed as the same.

For Straight Line, Cluster 1 likes straight line (mean = 29.41). Cluster 2 and 4 are similar
meaning both clusters have a strong dislike for straight line and would prefer oblique line (mean
=-39.03 =-54.51). Cluster 3 is neutral to line (mean =3.16).

For symmetry, all of the clusters are different. Cluster 2 likes Symmetry the most (mean =
121.45) followed by Cluster 1 (mean = 31.26). Cluster 4 likes asymmetry (dislikes symmetry)
(mean =36.13) and Cluster 3 very much dislikes symmetry (me&1:901)

For analogous color harmony, we cannot say decisively that there is very much distinction due to
the size of the standard deviations in Cluster 2. Removing Cluster 2, the remaining three clusters
like analogous color harmony the same (mean = 23.74.5227.43). Complementary and
monochromatic color harmonies are viewed the same by all four clusters (mean =13.08=
12.82=13.09=13.09; mean-21.49=18=25.73=37.37).

Cluster 4 likes roses and dislikes chrysanthemums (mé&arb§ mean =31.19). Clustr 2

mirrors Cluster 4 in preference for roses, but just not as strongly (m&alB4r. Carnations

were seen as no different by all four clusters (mean = 12.65=12.60=12.66=12.62). Interestingly,
there was not a strong association color type to a clustach as warm color or cool colofs

being preferred. Each cluster had specific favorite colors.
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Bringing all the information discussed thus far in Sthgee can create profiles of each of the
clusters:

Cluster 1

T

Likes Straight Line

1 Slight preferene for symmetry and analogous color harmony
1 Dislikes Monochromatic; Neutral on Complementary
1 Mostly White
1 High proportion favorite color blue
1 Highest proportion of individuals making greater than $90j000t also the highest
proportion ofindividuals making $30,000 to $49,000.
Cluster 2
1 Really likes Oblique Line and Symmetry
1 Of the four clusters, likeanalogous the least and liked monochromatic the most
1 Slight preference for roses; Slightislikes dirysanthemums
1 A Ot h e rcategorya c e
1 Asian individuals least prevalent in this cluster
1 High proportion favorite color purple
1 High proportion of individuals making less than $30,000
Cluster 3
1 Really likes Asymmetry
1 Neutral on type of line
1 Slight preference for analogous color harmony
1 Highest proportion ofraduate anta c hel or 6 s degr ees
Cluster 4
1 Strondy likesroses oblique line
9 Slight preference for asymmetry
1 Slight Preference for analogous color harmony
1 Strondy dislikes Chrysanthemums
1 Mostly Asian; White individuals leagirevalent in this cluster
1 High proportion favorite color red

2 Any demographic characteristic not includedhe profiles remais constant across all clusters.

30



l-*$’j Floral Marketing
(LX) Research Fund pma
Table 7. Means, Standard Deviations, Minimum values, Maximum values, and Means
Comparison for clusters.

Straight Line Obs (N) Me;‘gv(_)sw' Min.  Max. Diff'\gre::ces
Cluster 1 43 29.41 (45.86) -49.38 119.27 A
Cluster 2 35 -39.03 (41.01) -129.73  46.99 BD
Cluster 3 26 3.16 (33.11) -62.13  57.32 C
Cluster 4 21 -54.51 (31.56) -112.76 6.44 D
Symmetry Obs (N) Meger)lv(.)Std. Min. Max. Diffl\g?:r?ces
Cluster 1 43 31.26(30.09) -44.87 91.00 A
Cluster 2 35 121.45 (37.79) 39.82 203.54 B
Cluster 3 26 -81.01 (43.53) -148.67 -13.73 C
Cluster 4 21 -36.13 (35.23) -91.40 32.29 D

S op gy M e e | e
Cluster 1 43 23.74 (17.4) -17.63 71.91 ABC
Cluster 2 35 12.87 (30.05) -74.20 43.82 A
Cluster 3 26 27.15 (23.23) -47.93 53.72 BC
Cluster 4 21 27.43 (16.43) -5.20 56.69 C

ConRenenan o ops g Sy |
Cluster 1 43 13.08 (0.73) 11.26 14.38 A
Cluster 2 35 12.82 (1.12) 9.10 14.50 A
Cluster 3 26 13.09 (1.19) 9.84 15.54 A
Cluster 4 21 13.09 (0.73) -5.20 56.69 A

I gy M e e | e
Cluster 1 43 -21.49(34.71) -88.92 66.91 A
Cluster 2 35 -18.00 (31.74) -98.45 69.90 A
Cluster 3 26 -25.73 (37.00) -80.75 52.04 A
Cluster 4 21 -37.37 (28.39) -114.44 11.83 A

Roses Obs (N) Me;gv(.)Std. Min. Max. Dif':‘/leizzce
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Cluster 1 43 37.56 (18.47) 1.43  83.07 A
Cluster 2 35 45.64 (22.85) -3.65 102.28 AB
Cluster 3 26 30.34 (22.23) -26.16 96.68 A
Cluster 4 21 55.50 (25.73) 9.00 119.57 CB

Chrysanthemums Obs (N) MeDagv(.)Std. Min. Max. Dif':‘/le?::ce
Cluster 1 43 -30.18 (22.20) -73.90 25.00 A
Cluster 2 35 -30.10 (26.03) -78.59 24.94 AB
Cluster 3 26 -15.00 (31.05) -73.94 32.88 A
Cluster 4 21 -31.19 (30.00) -83.71 13.30 CB
Carnations Obs (N) MeDagV(.)Std. Min. Max. Difl:‘/leizzce
Cluster 1 43 12.65 (0.24) 12.13 13.15 A
Cluster 2 35 12.60 (0.32) 11.87 13.33 A
Cluster 3 26 12.66 (0.30) 12.03 13.28 A
Cluster 4 21 12.62 (0.37) 11.45 1351 A

Auction Rounds

Using the procedures described earliee, hanetied bouquet being auctioned wagated to be
reflective of a typica$20bouquetusing industry standard madp procedures. Figure 25.1
displays all auction bids and offers during the two Double Auction rounds and Second Price
Auction round. Magnifying the line graph to see the convergence price in Figure 25.2, the
Double Aucion clearing price is $4.38 and Second Price Auction clearing price is $5.51. This is
much lower than the retail price that this bougWés. hypothesize this result occurs for many
reasons- from lack of knowledge of what the product is currently soldbak of floral

participant production costs, conceptual aversion (barriers) to buying floral products, and
alternative product options.

When not controlling for currently existing floral consumers in this experiment, we can capture
thevaluation of floral for all consumers. The lgwice value does not mean that industry

participants should be pricing themselves to the bottom, but instead should consider other value
propositions that would enhance the product or the experience of theeprBducation and

marketing (including digital engagement) are key to appeal to consumers and expanding demand
by shifting the demand curve into new consumer categories.
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Second Price and Double Auctions
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Figure 25.1 Auction Rounds with all bids and asks.
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Figure 25.2 Magnified Auatin Rounds to indicate market clearing price.
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Stage 1 Conclusions:
Analysis of line, balance, color, species, and price

1 Demographics in this stage were weighted more towards millennials, as well as females
and persons in the Awhiteod race category,
levels, and half of the sample frame had incomes over $90,000 per HH.

1 Mixed logt analysis of the discrete choices of arrangements indicated that, relative to the
baseline (oblique line, asymmetry, polychromatic color harmony, and alstroemeria
species):

o Straight line was no differenstatisticallyspeakingthan oblique lines in tems of
preferences.

0 Symmetricalarrangementare statistically different than asymmetric
arrangementand subjects will pay an additional $23 for symmetrical designs.

0 Monochromatic color harmony is statistically different than polychromatic, and
subjectswill pay an additional $22 for an arrangement NOT to be
monochromatic. Conversely, subjects would pay $23 more to have an analogous
color harmony in their arrangement (also statistically different from
polychromatic). Complementary color harmony is statlly no different than
polychromatic.

o If you were to rank color harmony, analogous would be most preferred, then
complementary and polychromatic (because they are statically not different), and
least preferred is monochromatic color harmony.

0 Roses were statistically different in terms of preferdrma alstroemeria;
subjects would pay $40 more far arrangementontaining roses.
Chrysanthemums are also statistically different from alstroemeria, but subjects
would pay $26 NOT to have chryshetmums in their arrangement. Carnations
are not statistically different than alstroemeria therefore they are valued the same.

o In summary, from thenixed logit regression model, we gbe following
A Straight Line = Oblique Line
A Symmetry> Asymmetry
A Analogous > Complementary = Polychromatic > Monochromatic
A Roses > Alstroemeria = Carnation > Chrysanthemum
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1 Even though some of these attributes are not significantly different from each other
statistically, we can still understand the divergence of preferemgésoking at the
distributions.

1 A Single Linkage Hierarchical Cluster Analysigs conducted on the fashion and art
choices, floral attributes, and demographics. While we were unable to correlate the
fashion and art choices with the floral at
emerged from this analysis:

o Cluster 1: Likes saight lines, symmetry, and analogous color harmony. Neutral
on complementary color harmony. Dislikes monochromatic color harmony.
Mostly white individuals. A high propor
blue.

o Cluster 2: Likes oblique lines, synetry, and roses. Has a slight dislike for
chrysanthemums and likes analogous the least of the four clusters. Has a high

proportion of Aotherso race individuals
prevalent in this cluster. A high proportion ofthése di vi dual sdé f avori
purple.

o Cluster 3: Likes asymmetry and analogous color harmony. Neutral on preference
for straight or oblique lines. Highest proportiongphduate antbta c hel or 6 s deg
holders.

o Cluster 4: Strong preference for roses ablijoe lines. Strong dislike for
chrysanthemums. Slight preference for asymmetry and analogous color harmony.
Mostly Asian. White individuals are least prevalent in this cluster. A high
proportion of these individual sdé favor.i

o Note: Post aalysis, we hypothesize that it would been helpful to not only ask
about theircolor preferences but also ask about their least favorite color.

1 Using both a Second Price Auction and a Double Auction the clearing price for a floral
bouquet of $20 retail vaé wadessthan $20.
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Stage Methodology. Analysis ofFlower Form

Flower Form

The objective ofStage 2 was to evaluate how flower forms indlneangemena f f e ct c o n s u me
willingnessto-pay (WTP)when browsing for a relatively inexpensive design (is.g§lled space

most importantPversuswhen they look for anoreexpensive design (e.ts differentiation more

important?) . Il n other words, weWTPyopdedsighsevihidiffeend t hat ¢
forms of fl owers may s iagarrangementhiclsrelatestotis pr ef er
perceived value of flower forms in tlaerangement

Experimental desig
Five types of floral designsere used, includingandtied bouquethorizontal, asymmetrical
triangle, loose vasendparallel.

Asymmetrical
Triangle

Parallel

7

Loose Vase Hand-Tied Bouquet

Handtied bouquetand loose vaseesignstylesare the most common in the floral market.
Horizontal and trianglar desigrs are geometric designs which are typicBAmerican floral

design. We chose tsehorizontal and asymmetrical triangle design so that we cihddrve

both symmetrical design (horizontal) and asymmetrical design (asymmetrical tridingle).
parallel degyn is a classic design style which was developed by European floral designers and
has become a popular alternatimeéhe U.S

There are four types of flower formincluding line, mass, filler, and form (Note:we call form
flowersuni que/ novelty flowers in this study to di
flowers are single stems with one solid flower. Line flowers are generally lineanggveeling

of length and create rhythm in the design. Filler flowers are hyaaredadd emphasis to main
blossomswhile unique flowers, with distinctive shapes, are commonly used in the focal area.
Since flower forms interact with each other t
study the mass, line, filler, or uniqunekelty attributes by themselves aghe Stage 1 choice
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experimenthat includedhedesignelementsTherefore, we created four floral arrangements
within each of the fivetypes ofdesignsin thefollowing order(Table 3)

Mass flowers only

Mass andine flowers

Mass, line, and filler flowers

Lastly, mass, line, filler and unique/novel flowers

rpwbnhPE

+ Line

w’.f‘v*?nmwmr + Filler
g
"‘ffmf + Unique
J..‘*‘Mk#iv

Previous studies have found that color affects consumer preference and thus their purchasing
behavior (Yue and Behe, 2010his was found to be true faontainer gardenwhere
complementary color harmony wesvealed as thmost preferred (Mason, 2008). The result of
our choice experimerih Stage Jalso confirns consumes prefer complementary color harmony
To avoid the influence of colordifferences on consumer preferences, we used

complementary color harmony with yellow and purple (or adjacent colors) for albf the

floral designs in this experiment.

Table3. Floral design attributes and levels.

Attribute Levels

Floral design type Handtied bouquet, loose vase, horizontal, asymmetrical
triangle, parallel

Flower form type Mass only

Mass and line

Mass, line and filler

Mass, line, filler and unique/novelty

Price Arrangements based &20and$80price points

Implementatiorof theOnline Survey
The experiment was conducted with the use of an online survey, developed and administrated
with Qualtrics Software (Qualtrics, LLC, 2019). Before initiating the study, the survey was
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approved by the Texas A&M Universitgstitutional Review Board approval (IRB2018
1627M). The online Qualtrics survey was distributed sulgjecs were recruited via Amazon
Mechanical Turk (Murk) -- a crowdsourcingnarketplacdor businesses to perform tasks such
online survey. Participantsvere recruited with $1 compensation personto participate in our
survey studySeverafattention cheaka n d A b ot questidnsverd incladedto prevent
errantor fraudulent regponses

The estimated time for completing the surves 20 minutesSubjecs were asked to sign an
informed consent form before taking part in the survey. The informed consentdotained
information about the objective of the study, the risks and benefits of participation, and
acknowledged that failing attention checks in the surveyldwesult in being rejected for
continuing the survey ahnthat the subjeatould not be paidSubjecs who agreed to participate
in the study were shown the survey questions upon giving cosénecs who failed any of
the thrediattention cheakkquestions in theurvey were taken to the end of the survey without
payment.

The online survey include4D open-ended questions, askisgbjecs A How much woul d
willing to pay f or oftthe arrargemeras shewn ¢éorthbubjecs A pi ct u
under each willingness to pay question. Shbjecs were asked to only padollar value

(withoutthedollar sigr) in the text box. The content validation was set to be numbers only with
minimum being 0, maximum being 250, and 2 decimals maximum. Each floral design type/style

at each price point was set to be one block. The order aDthiwcks shown to theubjecs

were randomized. Within each design typépral arrangement pictures were shown to the

subjecs following the order: mass flowers only; mass and line flowers; mass, line, and filler

flowers mass, line, filler and unique/nd¥iewers. This order was fixed. An exampleaof

willingness to pay question is shownRigure4.

How much would you be willing to pay for this arrangement?
(Please insert dollar value only, do not add dollar sign)
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Figure4. Example of willingness to pay question for flower form type experiment.

Subjecs werealsoasked to provide demographic dmehavioral information at the end of the
survey, including gender, age, education, annual income,aiaddrequency of flower purchase.

Sample Size Estimation

Before conducting the online survey, G*Power (version 3.1) was used to eshesdenple

size needed to achieve statistical validation. With medium effect size (d = 0.5), confidence level
at 95% (U = 0-b)D53F thami@mMupsampesize(ndeded was & a ttest
difference)

Statistical Analysis

The statistical analysis uséP software (version 14, SAS Institute, Cary, NCMultiple

Linear Regressiomodel was used to measure differences in willingness to pay for each type of
floral design with different form type of flowers. We che@deandtied bouquet with mass

flowers only as the baseline for comparisontas the most common design style in the floral
market.

The regression model fesubjecs 6 WTP can be represented by the
Y =+ Db +bD + b D +bD +pD.+bD. +bD  +H
0 I 'elLine6 Filler7 Uni

1 Hori zon2 d&lri ang3eoose vasPear a gue

WheYXYreepresents the déop')esncﬂdnretimareira:telpe,wwm,ich |

SUbgWER oft ihedhdbouquet wilrhe pnraessse nftlso wdeur mnoyn | vya r
binary variables whi c[hH a:klesli fo nh otrhiez ovnatl aule doefs i

t
ori zont a

=1 i f triangIeDdes:ilgni,f 0] oocxsheerwvaisslae;d?sign,
Triangl e Loose vase Parall el
=1 if pa'rgh]eODLg;;eheirﬁNiwieth Iin@FiflﬂéLngefr,intmtfhie
fl ower, GDUnoig:ul%eri\fvisvda,th uniquleb7|fdap|we$en0 vebeow

coefficients to be estimafedme)ty@édssalrl-ia)?matd@c‘sig

coefficients in equation measure differences
types in compar-tsed bouWlPtofwiHi&ndhaoes efrlrowent e

Ot her statistical test gt eisSteal y i & AN Odbdr pi eaanncdee

Wi |l coxon tRamntk fSaurmscomparing means, Tukeyds r an
Komol ogmir mviolvl it e$§ br s or wn d rl malgindeisssto iftsi ob uptaiyo n
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Stage 2 Results: Analysis of Flower Form

Demographic Charactestics

A total of 131 consumersvhose ages were betweentb& 4-yearsold) participated in the

online survey. Demographics were collected including gerkigu(e26), age Eigure27),

education Figure28), annual income~jgure29), race Figure30), and frequency of flower
purchaseKigure31). Demographics in this study were weighted more towards millennials and

Gen X, females, per sonandpeaplewith@as S8 whi beedsadeqgc
bachel or 6s degr e e, relativa lavdis of ttee aninumal incdme.e  wi t h t he

Fifty-three percent dhesubjectswvere femaleand47% male. The largest age groups 1834-
yearsold which accounts for 38.2% of the subjects, followed by subjects who &4 \3&ars

old (31.3%).Forty-five percentof the subjects haven & s 0 c idegrteaeSongey subjects who
make $30,000 $49,999%epresen80.5% of the sample, followed by those who make $50,000
$69,999 per year. The vast majority of the subjects are White, followed by Asianmdlehup
8.4% of the sampléAs for frequency of flower purchase, people who purchase floafess
times weekly or monthlyerethe largest groupccouning for 67.9% of the sample. Subjects
who purchase flowerafew times yearly maeup 22.9% of the sample.

Female
BMale

46.6%
(60)
53.4%
an

Figure26. Qualtrics online survey demographics by gender.

40



Floral Marketing
Research Fund

3.1%(4) 18 ot 34
M35 - 44

45 - 54

M55 - 64

B2%6) |gec 74

14.5%
(19)

31.3%(41)

Figure27. Qualtrics online survey demographics by age.

8.4%(16)

High school or professional certification
M Associate's degree

Bachelor's degree
M Graduate degree

12.2%(11)

34.4%
(45)

45.0% (59)

Figure28. Qualtrics online survey demographics by education.
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13.0% Less than $30,000

22.1%(29) M $30,000 - $49,999
$50,000 - $69,999

M $70,000 - $89,999
More than $90,000

7.6%
(10)

26.7%
(35)

30.5%(40)

Figure29. Qualtrics online survey demographics by annual income.

Figure30. Qualtrics online survey demographics by race.
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