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ABSTRACT. The increasing demand for sustainable products has helped spur demand
for native plants. This study used an online survey of 2066 US consumers, a factor
analysis, and Ward’s linkage cluster analysis to identify unique customer segments
in the native plant marketplace. The following three clusters were identified: native
averse (31.6%), native curious (35.7%), and native enthusiast (32.7%). The native
enthusiast cluster agreed strongly with positive statements related to native plant
perceptions and attributes. The native averse cluster exhibited the lowest level of
agreement with these items and the greatest level of agreement with negative or
neutral statements about native plants. The native curious cluster was intermediate
between the other clusters but generally agreed with positive attributes.
Demographic characteristics impacted cluster membership. The marketing
implications are discussed.

Target marketing is one tech-
nique used to tailor marketing
communications to specific ho-

mogeneous groups of people (i.e.,
segments) (University of Minnesota
2015). Benefits of target marketing in-
clude reduced competition, targeting
more profitable customers, and focus-
ing on more profitable early product
adopters (University of Minnesota 2015).
Understanding consumer perceptions
is an important component of target
marketing strategies (Gigauri 2019).

In the ornamental horticulture litera-
ture, a cluster analysis has been used
to identify customer segments and de-
velop educational content related to
many topics, including integrated pest
management (IPM) extension activi-
ties (Kratsch et al. 2017), horticultural
practices (Wagner et al. 2022), gera-
nium preferences (Behe et al. 1999),
biodegradable packaging (Hall et al.
2010), low-input turfgrasses (Hugie
et al. 2012), water conservation in
landscapes (Behe et al. 2018), and
succulents (Ong et al. 2022). To date,
target marketing has not been used to
address the native plant market. The
native plant market is of interest be-
cause of increased consumer demand
for native plants and landscapes that
aid the environment (American Soci-
ety of Landscape Architects 2023;
Kauth and Perez 2011; Knuth et al.
2018). Evidence has suggested that
consumers’ attitudes toward environ-
mental benefits of plants impact their
behavior when considering drought-
tolerant landscapes (Behe et al. 2018),
irrigation water sources (Knuth et al.
2018), and marketing messages (Knuth
et al. 2020). Furthermore, native plants
can help mitigate negative environmen-
tal consequences caused by urbaniza-
tion (Rodriguez et al. 2017; Shaw et al.
2017; Van Heezik et al. 2020). Conse-
quently, understanding customer needs
relative to native plants and potential

differences among customer groups
can help align marketing efforts with
customer needs and encourage the
use of native plants within homeown-
ers’ landscapes.

A native plant is defined as “a
plant that is part of the balance of na-
ture that has developed over hundreds
or thousands of years in a particular re-
gion or ecosystem” [US Department
of Agriculture (USDA) 2023]. The
potential benefits of incorporating
native plants into landscapes include
water conservation, reduced soil ero-
sion, habitat creation, wildlife food
sources, aesthetics, and less mainte-
nance (USDA 2023). Native plants
are also popular for plantings in diffi-
cult sites to address land restoration
and management issues (Brzuszek
et al. 2007; Peppin et al. 2010; Potts
et al. 2002) and can be used as a
food source (Shelef et al. 2017).
Many of these benefits are attributed
to native plants coevolving with local
wildlife (e.g., insects, birds, small mam-
mals) and environmental conditions,
resulting in greater environmental ben-
efits and resilience relative to non-native
species (Kermath 2007; Wilde et al.
2015). However, consumers’ percep-
tions of native plants are less under-
stood and focus on social pressure,
aesthetic characteristics, and valuation
of native plant attributes relative to
traditional turfgrass lawns. We refer-
enced these existing studies and incor-
porated a factor and cluster analysis
into a national dataset to identify US
customer clusters and propose target
marketing strategies to engage these
different groups.

Consumer perception studies of
native plants have addressed the rela-
tionship between social norms, aes-
thetic considerations, proenvironmental
behavior, and native plant preferences
(Gillis and Swim 2020; Rodriguez et al.
2017; Shaw et al. 2017; Van Heezik
et al. 2020). Social norms impact the
acceptance of native plant landscapes
where people assume their neighbors
prefer turfgrass lawns to native plant-
ings (Peterson et al. 2012). This can
deter homeowners from planting native
plants or result in native plants being in-
stalled in less prominent locations other
than the front yard, such as a side yard
or back yard (Gillis and Swim 2020).
This perception may be related to the
belief of poor aesthetic characteristics.
Beck et al. (2002) found that native
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plants were not considered as aestheti-
cally pleasing as other options. How-
ever, other studies determined that
consumers view native plants as aes-
thetically appealing (Gillis and Swim
2020; Shaw et al. 2017). In turn, con-
sumers’ positive perceptions of the
beauty of native plants positively impact
their intent to purchase native plants
(Gillis and Swim 2020). Regarding
proenvironmental behavior, several
studies have established a positive cor-
relation between environmental knowl-
edge and purchase likelihood for native
plants (Narem et al. 2018), environ-
mental gardening practices and native
plant purchases (Rihn et al. 2023), and
positive perceptions of native plants
(Shaw et al. 2017). To help improve
consumers’ knowledge of local native
plants and their environmental benefits
(butterfly and moth caterpillar host
plants), an online native plant finder
that uses consumer zip codes to iden-
tify native plant species was developed
(National Wildlife Federation 2024).
Finally, several studies have suggested
consumers demand native plants and
are willing to pay price premiums for
them; however, findings are highly lo-
calized. North Carolina and Michigan
consumers preferred landscapes that
incorporated native plants relative to
turfgrass lawns (Helfand et al. 2006;
Peterson et al. 2012). Michigan home-
owners were willing to pay $94 to
$143 per month more for landscapes
with native plants than for those with
turfgrass lawns (Helfand et al. 2006).
In another study in Minnesota, the na-
tive label generated a $0.83 premium
for those plants (Yue et al. 2012).

Despite native plant benefits and
the potential to generate price premi-
ums, native species are underrepre-
sented in garden center sales and, thus,
the residential landscape. In developed
countries, such as the United States,
residential landscapes are predominately
non-native species (Burghardt et al.
2009), which often have been deliber-
ately introduced (Mack and Erneberg
2002). Additionally, several barriers hin-
der the use of native plants in the US
marketplace, including low propagation
(seeds, etc.) supply, limited availability
of desirable species, and low education
among customer groups (Brzuszek and
Harkess 2009; Kauth and Perez 2011).
Kauth and Perez (2011) emphasized
that a better understanding of the mar-
ket for native plants is imperative

because demand is expected to increase.
A review article by Wilde et al. (2015)
highlighted that market feasibility stud-
ies are necessary, and that there is a need
for education information, demand, and
regional collaborations.

Because of the diversity, regional
connectedness, and perceptual differ-
ences of native plants, we hypothesized
that homogenous customer clusters ex-
ist in the United States, and that each
segment has different drivers for their
native plant preferences. Thus, the
study objectives were to address con-
sumer preferences for native plants and
different perceptions of those items and
identify homogenous US consumer
segments and marketing messages that
may resonate with those segments.

Materials and methods
An online survey of US consum-

ers was used to address the research
objective. The survey content was based
on existing literature and input from in-
dustry stakeholders, researchers, and
extension personnel involved in native
plant production and marketing. The
survey questionnaire included a consent
form, information regarding overall
plant purchasing behavior, native plant
purchasing behavior, and perceptions
of native plants (e.g., overall, benefits,
barriers, aesthetics, importance), and
socio-demographic questions. The sur-
vey instrument used stated preferences
metrics for which participants indicated
their level of agreement or preferences,
whereas revealed preferences were based
on real-world behavior (e.g., retail re-
ceipts, scanner data). Stated preferences
are subject to hypothetical bias when
participants overstate their preferences
or values because there are no real-world
consequences (de Corte et al. 2021).
Hypothetical bias can be mitigated
through cheap talk scripts or reminders
to participants to act like they would in
the real world and consider their house-
hold budgets, or by incorporating infor-
mation from real-world data (de Corte
et al. 2021; Penn and Hu 2019). This
survey used a cheap talk script to en-
courage participants to be cognizant of
their household budgets and preferences
in real life. The survey instrument and
procedures were approved by the lead
institution’s ethics review board (IRB
number 22-06847-XM).

The survey was administered
through an online panel provider
(Qualtrics LLC, Provo, UT, USA) to

US consumers in Sep 2022. Before
participation, potential participants
had to agree to participate in the study
and were screened to ensure they were
at least 18 years old, owned their prop-
erty (i.e., they had decision-making
power over their landscapes), and were
the decision-maker or had split respon-
sibility for household garden-related
purchases. The aim of including these
screening questions was to target peo-
ple who are current or potential native
plant purchasers. Participants were re-
cruited from the four US regions, in-
cluding the Northeast, Midwest, South,
and West Northwest (USDA 2021).
Northeast states included Connecticut,
Maine, Massachusetts, NewHampshire,
Rhode Island, Vermont, New Jersey,
New York, and Pennsylvania. Midwest
states included Illinois, Indiana,
Michigan, Ohio, Wisconsin, Iowa,
Kansas, Minnesota, Missouri, Ne-
braska, North Dakota, and South Da-
kota. South states included Delaware,
District of Columbia, Florida, Georgia,
Maryland, North Carolina, South
Carolina, Virginia, West Virginia, Al-
abama, Kentucky, Missouri, Tennes-
see, Arkansas, Louisiana, Oklahoma,
and Texas. West states included Ari-
zona, Colorado, Idaho, Montana, Ne-
vada, New Mexico, Utah, Wyoming,
California, Oregon, and Washington.
Hawaii and Alaska were excluded from
the analysis because they are not part
of the continental United States. We
specifically targeted these regions
because different US regions have di-
verse climates and climatic stressors
(National Drought Mitigation Center
2024; Rericha and Wilhelm 2021;
USDA 2023; White et al. 2018), mean-
ing that the value of natives (with the
benefit of being adapted to local stres-
sors) may vary based on what is occur-
ring in that area. Including all four
regions allowed for representation across
the regions. Additionally, participants
had to correctly answer two validation
questions (e.g., “Please select 5 to show
you are attending to the survey.”) before
their answers were used in the analysis.
A total of 2066 people were qualified
for the study, completed the survey, and
included in the analysis. We used Stata
software (release 17; StataCorp, College
Station, TX, USA) to analyze the data.

FACTOR ANALYSIS. We used a fac-
tor analysis to define the most salient
constructs that drive consumers’ per-
ceptions of native plants. During a
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factor analysis, variables with shared
variance are grouped together to re-
duce the number of unobserved varia-
bles or “factors” (Yong and Pearce
2013). When conducting a factor
analysis, $300 participants and five to
10 observations per factor are recom-
mended (Comrey and Lee 1992).
Both recommendations were met be-
cause 2066 people completed the sur-
vey and the three factors contained
five or more statements. To test the
scale reliability and internal consis-
tency, Cronbach’s alphas were used.
A Cronbach’s alpha more than 0.70
is considered acceptable (Trochim and
Donnelly 2006). Additionally, the Kai-
ser criterion was used to identify the
number of factors per set of constructs.
We used an Eigenvalue cutoff of greater
than 1 to indicate the existence of a
new factor (Braeken and van Assen
2017). In this analysis, each set of con-
structs was ran separately, and the num-
ber of factors per set of constructs was
determined based on the Eigenvalue
(Braeken and van Assen 2017).

In this analysis, three factors were
identified based on the participants’
level of agreement with different state-
ments and perceived benefits of native
plants. Table 1 contains all of the
statements and perceived benefits and
the literature supporting the state-
ment(s) included in the factor analy-
sis. The first factor (termed “positive
natives factor”) consisted of nine
statements related to consumers’
overall perceptions of native plants
(Cronbach’s alpha 5 0.854; Eigen-
value 5 3.573). Example statements
included the following: “native plants
improve biodiversity” and “native
plants are readily available in my area.”
Participants indicated their level of
agreement with the statements using a
7-point Likert scale (1 5 strongly dis-
agree; 7 5 strongly agree). The second
factor (termed “negative perceptions
factor”) included eight statements re-
lated to negative perceptions of native
plants (Cronbach’s alpha 5 0.781; Ei-
genvalue 5 2.475). Example state-
ments included “native plants are not
as prestigious as exotic plants” and
“native plants are more expensive than
exotic plants.” Participants indicated
their level of agreement using a 7-point
Likert scale (1 5 strongly disagree;
7 5 strongly agree). Finally, the
third factor (termed “native attrib-
utes factor”) included five perceived

benefits (Cronbach’s alpha 5 0.711;
Eigenvalue 5 1.616). Participants se-
lected the attributes that they perceived
as describing native plants. For example,
participants selected if they perceived
native plants as “aesthetically pleasing”
and “wildlife friendly.” The attributes
were coded to equal 1 if selected or 0
otherwise.

CLUSTER ANALYSIS. After the fac-
tor analysis, we performed a cluster
analysis to identify homogenous groups
within the sample. Given the lack of
information regarding consumer per-
ceptions of native plants and the diverse
benefits of native plants, a cluster analy-
sis has the potential to identify and pro-
vide a better understanding of different
customer segments and factors that
motivate consumer interest in native
plants. Previous studies used a cluster
analysis to address consumer segmenta-
tion for chicken products (Bannor et al.
2022), food consumption and pur-
chase patterns (Bond et al. 2008; Lar-
son 2004), fresh fruits (Torres et al.
2020), gene-edited foods (Paudel et al.
2023), and new food packaging tech-
nologies (Just and Goddard 2023). We
used the factors in a cluster analysis to
group people by similar perceptions so
we could estimate the market potential
for segments that are more receptive to
native plants and which types of mar-
keting messages (e.g., wildlife friendly,
availability) may resonate better with
them.

A Ward’s linkage cluster analysis
was used with three previously devel-
oped factors (i.e., positive natives fac-
tor, negative perceptions factor, and
native attributes factor). The Duda-
Hart Je(2)/Je(1) values and Calinski
and Harabasz pseudo-F index were
used to identify the optimal number of
clusters (Stata 2023). In this dataset,
three clusters were identified. Signifi-
cant differences between cluster means
were identified using an analysis of var-
iance (ANOVA) and Tukey’s honest
significance test.

ECONOMETRIC ANALYSIS. An or-
dered probit investigated the impact
of consumers’ demographics, percep-
tions, and behaviors on cluster mem-
bership. The ordered probit is an
appropriate framework to model clus-
ter membership in which the observed
variable has natural ordering (Greene
and Hensher 2009). Thus, this study
assumed that cluster membership
follows a natural order, in which

individuals in cluster 1 have the lowest
valuations for the plant factors, those
in cluster 3 have the highest valuation,
and those in cluster 2 have scores in-
termediate between those of clusters
1 and 3, but the distances between
adjacent levels of membership are
unknown.

The ordered probit model is
based on a latent continuous variable
y* underlying the ordinal responses ob-
served. The latent variable is a linear
combination of some observables X
(i.e., consumer behavior and demo-
graphic factors) and a disturbance term
e that has a normal distribution [spe-
cifically, letting i51, 2, . . . ,n index
the cluster and for the case in which
there are three ordered outcomes
(i.e., yi 2 ½0, 1, 2�)]:

y*i 5Xib1 ei [1]

where y*i is the unobserved latent vari-
able and yi is the observed ordinal var-
iable

yi 5 0 if y*i # 0

yi 5 1 if 0 < y*i # l1

yi 5 2 if l1 < y*i

such that l1 and b are unknown pa-
rameters to be estimated. Then, the
following probabilities exist:

Pr yi 5 0jXi 5 xð Þ5U �Xibð Þ
Pr yi 5 1jXi 5 xð Þ5U l1 � Xibð Þ

�U �Xibð Þ
Pr yi 5 2jXi 5 xð Þ5 1� U l1 � Xibð Þ

where Fð�Þ is the standard normal
cumulative distribution function.

Results
DESCRIPTIVE STATISTICS. Table 2

illustrates the descriptive statistics for
the full sample and for each cluster.
The average respondent in our sample
was 57.1 years old and self-reported
an average 2021 annual household
income of $74,729. Approximately
76.7% of respondents were female. Ap-
proximately half of the respondents had
a bachelor’s degree or higher. The larg-
est proportion of respondents lived in
suburban areas (44.7%), followed by
rural (41.9%) and urban (13.4%) areas.
Native plants were purchased by 58%
of respondents, and the average annual
spending on plants (in general) was
$207, with an average annual spending
of $178 on native plants. Participants
indicated that they perceived native
plants as important (3.44 rating out of 5,
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where 5 indicated very important) and
exhibited an intermediate knowledge
level of native plants (2.56 out of 5,
where 5 indicated extremely knowledge-
able). The largest percentage of partici-
pants lived in the West (39.2% of the
sample), followed by the Midwest
(20.4%), South (19.8%), and Northeast
(19.5%).

FACTOR AND CLUSTER ANALYSIS.
The detailed factor analysis summary re-
sults are presented in the Supplemental

Appendix (Table 1A). For the positive
natives factor, the statements (from the
highest level of agreement to the low-
est) included the following: “native
plants are better adapted to difficult
sites”; “native plants require less main-
tenance than exotic plants”; “native
plants help with water conservation”;
“native plants are better for the environ-
ment than exotic plants”; “native plants
are beneficial to the economy”; “native
plants improve biodiversity”; “native

plants are readily available inmy area”; “I
know where to shop to purchase native
plants”; and “native plants are drought-
resistant.” The positive natives factor had
a Cronbach’s alpha of 0.854. Using the
Kaiser criterion (Eigenvalue>1), a single
factor was identified (Eigenvalue 5
3.573) (Braeken and vanAssen 2017).

For the negative perceptions factor
(from the highest rating to the lowest),
the statements included the following:
“plant nativeness is less important to

Table 1. Statements and the literature supporting the statements used in an online survey to identify US consumers’ per-
ceptions of native plants. Question: Please indicate your level of agreement with the following statements, where 1 5 strongly
disagree, 4 5 neither agree nor disagree, and 7 5 strongly agree.

Positive natives factor Statements Supporting literature

Native plants improve biodiversity. Brzuszek and Harkess (2009); Burghardt
et al. (2009); Kermath (2007)

Native plants are better for the
environment than exotic plants.

Brzuszek and Harkess (2009);
Narem et al. (2018)

Native plants are readily available in my
area.

Brzuszek and Harkess (2009)

I know where to shop to purchase native
plants.

Brzuszek and Harkess (2009)

Native plants are better adapted to
difficult sites.

Meyer (2013)

Native plants require less maintenance
than exotic plants.

Meyer (2013)

Native plants are drought-resistant. Behe et al. (2018); Helfand et al. (2006);
Meyer (2013)

Native plants are beneficial to the
economy.

Helfand et al. (2006)

Native plants help with water
conservation.

Helfand et al. (2006); Meyer (2013)

Negative perceptions factor Statements Supporting literature

Native plants are not as prestigious as
exotic plants.

Gillis and Swim (2020)

Native plants are more expensive than
exotic plants.

Brzuszek and Harkess (2009);
Helfand et al. (2006)

I am concerned about the performance of
native plants in my landscape.

Gillis and Swim (2020)

I am not interested in planting native
plants.

Brzuszek and Harkess (2009);
Kauth and Perez (2011)

Native plants are not readily available in
my area.

Brzuszek and Harkess (2009);
Kauth and Perez (2011)

Native plants look messy and
unattractive.

Gillis and Swim (2020)

There is not much information available
about native plants.

Brzuszek and Harkess (2009);
Kauth and Perez (2011)

Plant nativeness is less important to me
than having the right plant for the
right place.

Gillis and Swim (2020)

Native attributes factor Statements Supporting literature

Aesthetically pleasing Beck et al. (2002); Brzuszek and
Harkess (2009)

Wildlife friendly Burghardt et al. (2009)
Pollinator attractor Burghardt et al. (2009)
Complements previous plantings/gardens Beck et al. (2002)
Natural habitat restoration Burghardt et al. (2009); Meyer (2013)
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me than having the right plant for the
right place”; “native plants are not as
prestigious as exotic plants”; “I am con-
cerned about the performance of native
plants in my landscape”; “native plants
are more expensive than exotic plants”;
“there is not much information avail-
able about native plants”; “native
plants are not readily available in my
area”; “native plants look messy and
unattractive”; and “I am not interested
in planting native plants.” This factor
had a Cronbach’s alpha of 0.781 and
resulted in a single factor (Eigenvalue5
2.475).

For the native attributes factor,
the attribute of being pollinator-friendly
was selected by 33% of participants,
followed by complements the exist-
ing landscape (26.7%), natural habitat
restoration (25.4%), aesthetically pleasing
(23.3%), and wildlife-friendly (21.7%).
Together, these attributes resulted in a
Cronbach’s alpha of 0.711 and a single
factor (Eigenvalue5 1.616).

When considering the factor con-
structs by each cluster, cluster 1 mem-
bers expressed the lowest levels of
agreement with the positive natives fac-
tor statements relative to cluster 2 or
cluster 3 members (Table 2). Cluster 1
members expressed higher levels of
agreement with the negative percep-
tions factor statements than cluster 2 or
cluster 3 members. Cluster 3 members
agreed more with the statements about
native plants improving biodiversity, be-
ing better for the environment than ex-
otic plants, being readily available, and
that they know where to purchase
native plants relative to cluster 2 mem-
bers. Cluster 3 members disagreed with
the negative statements the most. The
agreement level of cluster 2 members
was between those of cluster 1 and clus-
ter 3 members. For the native attributes
factor, cluster 3 expressed an increased
probability of selecting the perceived at-
tributes compared to that of members
in cluster 1 or cluster 2. Based on these
comparisons, cluster 1 was named “native
averse,” cluster 2 was named “native curi-
ous,” and cluster 3 was named “native
enthusiast.”

Cluster 1, the native averse clus-
ter, was the smallest segment and in-
cluded 654 consumers (31.6% of the
sample) (Table 2). Native averse mem-
bers had the lowest ratings in terms of
positive natives and native attributes fac-
tors, whereas they had the highest rat-
ings in terms of the negative perceptions

factor. Native averse members were
characterized as female (78.6%) and
had the lowest proportion of respond-
ents with a college education or higher
(39.3%) compared to the other clusters.
This cluster had the smallest percentage
of consumers who purchase native
plants (28%) and, compared to the
other clusters, they spent, on average,
the least on all plant purchases
($171) and native plants ($46.71)
in 2021. This cluster exhibited the
lowest native importance rating and
native knowledge rating relative to
the other two clusters. The largest
proportion of consumers in the na-
tive averse cluster lived in the West
(46.6%), followed by the Northeast
(18.5%), Midwest (17.7%), and South
(16.4%).

Cluster 2, the native curious clus-
ter, was the largest segment and in-
cluded 738 consumers (35.7% of the
sample); their factors scores were in-
termediate compared to those of clus-
ters 1 and 3 (Table 2). The native
curious cluster was characterized for
having the second largest proportion
of female respondents (78.5%) and
the second highest proportion of re-
spondents with a college degree or
higher (46.3%) compared to the other
clusters. Consumers in the native curi-
ous cluster were characterized by per-
ceptions, native importance, and native
knowledge ratings that were intermedi-
ate compared to those of clusters 1 and
3; 46% of respondents purchased native
plants in 2021 and spent $76.4 on na-
tive plants. The largest proportion of
native curious cluster members lived
in the Midwest (30.5%), followed by
West (29.4%), South (24.1%), and
Northeast (15.4%).

Cluster 3, the native enthusiast
cluster, was composed of 674 respond-
ents (32.7% of the sample). Consumers
in the native enthusiast cluster had
the highest ratings in terms of positive
natives and native attributes factors,
whereas they had the lowest ratings in
terms of the negative perceptions factor
(Table 2). Native enthusiasts were
characterized by the lowest proportion
of female consumers (72.8%) and high-
est proportion of consumers with a
college degree or higher (51.2%) com-
pared to the other clusters. Consumers
in the native enthusiast cluster spent
the most on all plants ($268), placed
the highest importance on native plants
(rating, 4.01), and had the most native

plant knowledge (rating, 2.91) com-
pared to the other two clusters. All
consumers in the native enthusiast clus-
ter purchased native plants in 2021 and
spent the most on native plants ($187)
compared to the other clusters. The
largest proportion of native enthusiasts
lived in the West (42.6%), followed by
the Northeast (24.9%), South (20.3%),
and Midwest (12.0%).

NATIVE PLANT PERCEPTIONS AC-
CORDING TO CLUSTER. Table 3 illus-
trates the participants’ valuations of na-
tive plant attributes according to cluster.
We found no statistical difference across
clusters for the attribute growth (i.e.,
compactness). Native averse cluster
members had lower valuations for
native plant attributes such as desirabil-
ity, aesthetic, noninvasiveness, wildlife,
biodiversity, alignment with landscape,
vitality, color, and pollinator-friendly
compared to the native curious and
native enthusiast cluster members.
The native averse cluster members per-
ceived native plants as more common
(i.e., a higher rating of the availability
attribute), less aesthetically pleasing,
more invasive, and duller compared
to the native curious cluster or native
enthusiast cluster members. Interest-
ingly, compared to consumers in the
native curious or native enthusiast clus-
ters, consumers in the native averse clus-
ter also perceived native plants as not
pollinator-friendly and those that can
deter biodiversity. Compared to native
enthusiast members, native averse mem-
bers also perceived native plants as
more uniform. Compared to native
curious cluster members, native averse
cluster members perceived native plants
as more expensive.

Native curious cluster members
expressed ratings in between those
of native averse and native enthusiast
cluster members for native plants
attributes such as desirability, aestheti-
cally pleasing, noninvasiveness, wild-
life support, biodiversity contribution,
alignment with landscape preferences,
colorful, and pollinator friendliness. Na-
tive curious cluster and native enthusiast
cluster members similarly rated attrib-
utes such as native plant availability and
vitality. Finally, native enthusiasts ex-
pressed significantly higher ratings for
the native plant attributes of desirabil-
ity, aesthetic, noninvasiveness, wildlife,
biodiversity, alignment with landscape,
vitality, color, and pollinator-friendly
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compared to the native averse cluster
and native curious cluster members.

ECONOMETRIC ANALYSIS RESULTS—

ORDERED PROBIT. From the ordered
probit models, marginal effects were
estimated to show how different fac-
tors impacted cluster membership
(Table 4). The ordered probit results
showed that the factors grouping
native plant attributes explained clus-
ter membership. Consumers who ex-
pressed higher scores for native plant
importance and knowledge were 13.8%
and 6.0%, respectively, more likely to
be part of the native enthusiast cluster.
Similarly, expressing high scores for the
perceptions of native plants being
aesthetically pleasing, noninvasive, and
wildlife-friendly increased the probabil-
ity of membership in the native enthusi-
ast cluster by 4.6%, 2.8%, and 4.1%,
respectively. However, expressing a
high score for native plant uniformity
increased the probability of member-
ship in the native averse cluster by
2.2%. Perceptions related to native
plant prices, availability, and vitality
did not impact cluster membership.

Demographic characteristics also in-
fluence cluster membership (Table 4).
Consumers in the Northeast and South
were 8.2% and 4.5%, respectively, more
likely to be part of the native enthusiastic
cluster compared to consumers in the
West. These results may imply different
environmental stresses or cultural norms
based on location. For instance, South-
ern states have higher temperatures and
different disease and pest pressures re-
lated to these higher temperatures that
may encourage people to view native
plants as better options for their home
landscapes. None of the other regions
had a significant impact. Age increased
the probability of being in the native
adverse cluster by 0.1%. Having a 4-
year bachelor’s degree or higher educa-
tion increased the probability of being
in the native enthusiast cluster by 4.7%.
Conversely, living in an urban area de-
creased the probability of being a native
enthusiast by 5.7%.

Discussion and conclusion
Stimulating native plant sales

could effectively begin with market
segmentation and product targeting.
In the present study, three clusters
of potential native plant buyers, native
averse, native curious, and native en-
thusiast, were identified. The native
curious and native enthusiast clustersT
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were likely actionable targets for na-
tive plant producers, garden plant re-
tailers, and landscapers. Specifically,
the native curious and native enthusi-
ast clusters had overlapping positive
perceptions of native plants (as cap-
tured by the positive natives factor).
Furthermore, in general, they spend
more on plants, purchase native plants
more often, and have heightened aware-
ness and knowledge of native plants
compared to the native averse cluster.
This indicated that targeting these two
clusters with native plant marketing and
promotions would be an effective strat-
egy relative to targeting the native averse
cluster. However, it should be noted
that a portion (28%) of the native averse
cluster did purchase native plants (they
spent $46.71 on native plants in 2021);
therefore, although we named the
group “native averse,” there may have
been some members who were still re-
ceptive to native plants but purchased
them for reasons outside the scope of
this study. Nevertheless, because of the
increased interest and spending on na-
tive plants by members of the native cu-
rious and native enthusiast clusters,
targeting these two clusters with mar-
keting likely would have a greater effect
and encourage more sales compared to
targeting the native averse cluster.

Each cluster accounted for ap-
proximately one-third of the sample;
therefore, 66% of the market is likely
to be a target for native plant pur-
chases (i.e., native curious and native
enthusiast clusters). Because 74.6% of
US households participate in lawn
and garden activities (Whitinger and
Cohen 2021), there may be 63 mil-
lion households that are suitable tar-
gets for native plants. Other research
has showed that only 17% of US
households purchased “at least one
specific plant because they knew the
plant was native to their area” (Whi-
tinger and Cohen 2021). This indi-
cates the tremendous market potential
for native plants.

We found a few demographic dif-
ferences between the three clusters,
including the geographic region. Mar-
keters in the Northeast and South have
some advantage over those in the West
because of the improved probability of
being in the native enthusiast cluster.
Consumers with higher education lev-
els are also better native plant targets
because those with $4 years of college
were more frequency in the native

enthusiast cluster. Interestingly, the na-
tive enthusiast cluster had the lowest
percentage of females. Historically,
$80% of garden plant purchases have
been made by females (Butterfield and
Baldwin 2013); however, the sex gap is
closing for some plant product catego-
ries, including foliage plants (Whitinger
and Cohen 2021). Regional marketing
and the inclusion of both sexes repre-
sented in pictorial communications may
be most effective for marketing native
plants.

Motivation for product purchase, or
“why,” is an effective consumer touch-
point (University of Minnesota 2015).
The present study included a range of re-
actions from positive to negative regard-
ing native plants. The native enthusiast
cluster, which had the greatest market
potential, expressed the greatest agree-
ment with the environmental benefits
of native plants, including pollinator at-
tracting, habitat restoring, and wildlife
benefitting. These results align with
previous work that identified align-
ment between native plant importance
and proenvironmental gardening prac-
tices (Rihn et al. 2023). Additionally,
consumer research of plant purchasers
indicated a willingness to pay more for
and preference for plants grown in an
environmentally conscious manner
(Khachatryan et al. 2014; Knuth et al.
2020) while concerns about the envi-
ronment grow (Tyson and Kennedy
2020). Because more Americans are
concerned about the environment,
and because the two clusters exhibited
more interest in the environmental
benefits that native plants bring to
their landscapes, the environmental
benefits should be prominent in all na-
tive plant communication messages.

The limitations of this study in-
cluded the limited number of attitudinal
and perceptual statements; therefore,
more of these statements should be ex-
plored in future work. The work pre-
sented in this article serves as an initial
launching point for future studies that
address consumer motivations and pur-
chasing behaviors associated with native
plants. A second limitation was the hy-
pothetical nature of the study. As such,
it is subject to hypothetical bias (real be-
havior that deviates from self-reported
behavior because of the hypothetical
nature of the study) (Penn and Hu
2019). Future work should incorporate
intercept studies or retail sales data of

native plants at garden centers to con-
firm the robustness of the results.
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