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Abstract. The consumption of salad mixes has increased because of their convenience
and nutritional value, resulting in significant sales increases during the past decade.
Conversely, the uses of pest-control chemicals, long-distance transportation of salad
mixes, and plastic packaging have raised environmental concerns among “green con-
sumers.” Because proenvironmental products are becoming more widespread, this
study delved into market segments of salad mix consumers based on their preferences
for proenvironmental labels. Data for this study were collected via a 2020 web-based
survey of 2100 salad mix consumers in the United States. We performed a compre-
hensive two-stage cluster analysis that integrated both hierarchical and partitioning
methods. This analysis was based on consumers’ preferences and evaluations of pro-
duction (low energy use, low fertilizer use, low greenhouse gas emissions, low water
use, and pollinator-friendly) and marketing-related (biodegradable packaging, low
carbon footprint, and low food miles) proenvironmental labels. Three segments were
identified. We used ordered probit regression to assess the impact of consumer demo-
graphic characteristics, market preferences, and environmental perceptions on cluster
membership. The deep-rooted segment, which represented 36% of the sample, highly
valued all proenvironmental labels related to salad mixes and had a particular prefer-
ence for labels that included low fertilizer use, pollinator-friendly production meth-
ods, and low greenhouse gas emissions. The indecisive segment comprised 40% of the
sample and moderately valued all proenvironmental labels; this group mainly com-
prised individuals with lower income levels and those living in rural areas. The skep-
tic segment represented 23% of the sample and valued environmental labels less than
the deep-rooted and indecisive segments did; additionally, they reported the lowest
consumption of salad mixes. These findings can help retailers and policymakers com-
municate information about proenvironmental labels more effectively to each segment
of salad mix consumers.

Increases in food production and consump-
tion have had major impacts on the environ-
ment, including increased greenhouse gas
emissions, loss of biodiversity, and greater pol-
lution from chemicals (Azzurra et al. 2019;
Crippa et al. 2021; Vermeulen et al. 2012). The
environmental footprints of food production,
distribution, and consumption have caused con-
sumers to be more aware of and more con-
cerned about the impact of their food choices
(Halpern et al. 2022). Consequently, individuals
who are often referred to as “green consumers”
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are increasingly influencing the demand for en-
vironmentally friendly food products (Jin et al.
2018; Rahman et al. 2021). A study by the
Food Marketing Institute (2023) revealed that
“Gen Z” (individuals born between 1997 and
2008) and “Millennials” (individuals born be-
tween 1981 and 1996) prioritize sustainable
and environmentally friendly foods when mak-
ing purchasing decisions. Compared with more
conventionally grown foods, environmentally
friendly products claim to have less impact on
the environment and claim to be less damaging
to human health. Some of the more common
terms on environmentally positive labels of
foods include carbon footprint, organic produc-
tion, pollinator-friendly, fair trade, chemical-
free, and others (Lin and Nayga 2022).

The proenvironmental trends have moti-
vated food retailers to leverage consumers’
preferences for environmentally friendly foods,

thus making proenvironmental labels popular
for food retailers (De Canio et al. 2024). Many
food companies are using proenvironmental la-
bels to communicate the environmental bene-
fits of their products through product labels,
phrases, and logos (De Canio et al. 2021).
These proenvironmental labels are intended to
influence consumer behavior and raise aware-
ness about the relationship between consump-
tion and the environmental impact of food
choices. Previous studies have discussed the ef-
ficiency and value of proenvironmental labels
in the food industry (Donato and D’Aniello
2021; Kaczorowska et al. 2019).

Although various researchers have indi-
cated that consumers are more likely to choose
products with environmentally friendly labels
(Riskos et al. 2021), others have suggested that
the impact of these labels on consumer behav-
ior is limited or inconclusive (Grunert et al.
2014). One explanation for this inconsistency
may be the heterogeneity of consumers. This
heterogeneity is compounded by the wealth of
products and labels available in the market-
place. Studies have also reported that there are
challenges involved in the accurate measure-
ment of environmental impacts, resulting in in-
consistencies in labeling standards and leading
to consumer confusion (Deconinck and Hobeika
2023; Sorqvist et al. 2020). Rondoni and Grasso
(2021) identified a lack of understanding regard-
ing how consumers perceive and behave after
viewing proenvironmental food labels; how-
ever, the main factors that influence their be-
havior are not well-known.

Americans are eating more greens, and
salad mixes (i.e., spring mix, salad kits, pack-
aged salad) are among the top drivers of this
increased consumption (Sebastian et al. 2018).
Salad mixes include different varieties of let-
tuce, spinach, cabbage, arugula, and other leafy
greens. Salad mixes have gained popularity as
a modern alternative to traditional vegetables,
primarily because of their nutritional value and
freshness (Zhan et al. 2022). The ease of con-
sumption of salad mixes because of their well-
known and convenient grab-and-go feature fur-
ther contributes to their widespread appeal
(Ehmke 2008). Market reports have conveyed
that the worldwide salad mixes market was
valued at $10.78 billion in 2020, and that a
compound annual growth rate of 8.2% is ex-
pected from 2021 to 2028 (Grand View Re-
search 2023).

Because approximately 75% of Millenni-
als and Gen Z base their purchase decisions
on the perceived level of sustainability of a
product (Beltrami et al. 2020), food pro-
ducers and retailers have strong incentives to
inform consumers about their environmen-
tally friendly practices. Yet, the uses of pest-
control chemicals, long-distance transporta-
tion of salad mixes, and plastic packaging
have raised concerns among “green,” health-
conscious, and young consumers (Heller and
Keoleian 2015). Moreover, perceived green-
washing, which is the practice of misleading
consumers about the environmental benefits
of a product, is an increasing threat to consumer
trust in the food industry (Nygaard and Silkoset
2023), especially because proenvironmental
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and green labels are typically not audited by
third-party agencies. These factors make it
crucial to investigate the impact of proenvir-
onmental labels on consumers’ purchases of
salad mixes (Fusi et al. 2016; Guthman 2003).

This study characterized the United States
market for salad mixes by segmenting con-
sumers based on their preferences for proen-
vironmental labels. Market segmentation is a
widely used strategy that includes the seg-
mentation of a marketplace into clusters of
consumers with dissimilar requirements, fea-
tures, or behaviors across clusters (Ahani
et al. 2019). Thus, segmenting the market can
help businesses identify the preferences and
needs of niche markets and tailor marketing
strategies for targeting segments. Our study
contributes to the literature by segmenting
consumers based on their valuation of proen-
vironmental labels, including biodegradable
packaging, low carbon footprint, low energy
use, low fertilizer use, low food miles, low
greenhouse gas emissions, low water use, and
pollinator-friendly labels. By understanding
consumer preferences for proenvironmental
labels on salad mixes, we can help food com-
panies tailor labels and establish lasting trust
with customers. Our findings can also help
researchers investigate marketing practices
that support the sustainability of the leafy
green industry.

Literature Review

Proenvironmental labels. As consumers’
awareness of environmental issues grows, the
consideration of their environmental foot-
print—which represents the overall impact of
their activities on the environment—becomes
increasingly crucial. Larranaga and Valor
(2022) proposed that their food preferences
are likely driven by labels that highlight the
sustainability and eco-friendliness of foods.
This is especially true because proenviron-
mental information strongly resonates with
environmentally conscious consumers (Eche-
verria et al. 2014). Moreover, Rondoni and
Grasso (2021) reported that emphasizing in-
formation about the positive impact that food
production has on the environment can moti-
vate consumers to make more sustainable
choices. Because labeling can shape consumers’
preferences and decision-making, highlighting
proenvironmental labels on packages of salad
mixes is a common marketing strategy used to
positively influence consumers’ willingness to
purchase as well as pay price premiums for
these products (Rihn and Yue 2016).

Multiple studies have investigated the car-
bon footprint of food production and distribu-
tion (Saarinen et al. 2012; Virtanen et al.
2011). Jones et al. (2016) studied proenviron-
mental indicators such as water, land, and en-
ergy use, as well as greenhouse gas emissions.
Gallo et al. (2023) found that the growing con-
sumer concern about the environmental impact
of water and energy usage in food production
emphasizes the need for information regarding
product labeling and marketing strategies. Rani
et al. (2019) investigated water use efficiency
and proposed key measures for producers to
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adopt sustainable practices and meet the grow-
ing consumer demand for water-friendly prod-
ucts. Pearce et al. (2005) emphasized the
environmental impact of food miles and played
a pivotal role in lowering carbon emissions as-
sociated with both transportation and food pro-
duction. Lang et al. (2014) and Jungbluth et al.
(2000) reported that a segment of consumers
favors locally sourced foods to actively reduce
carbon emissions associated with packaging,
transportation, and distribution. Heller and
Keoleian (2015) investigated the greenhouse
gas emissions associated with food production
and stressed the need for energy-efficient tech-
nologies and sustainable practices to combat
climate change.

Research of biodegradable packaging (Popa
et al. 2011; Shaikh et al. 2021) and fertilizer
use (Alston and Sumner 2012; Fernandez et al.
2018) also contribute to the understanding of
environmental impacts on food production. Ra-
gaert et al. (2004) found that consumers value
biodegradable packaging because it aligns with
their desire to minimize waste and reduce their
environmental footprint (Song et al. 2009).
Rahman et al. (2021) reported a segment of
consumers who prefer salad mixes treated with
reduced or zero synthetic fertilizers as a way to
promote ecosystem health, minimize harm, and
advocate for sustainable farming practices.
Smith et al. (2022) discussed the urgent need
to encourage eco-friendly farming practices
that support pollinators by minimizing harmful
pesticides and fostering pollinator habitats. The
significance of these labels is closely tied to
consumer preferences for avoiding or reducing
the use of harmful pesticides and supporting
pollinator habitats.

Factors driving consumers preferences.
Researchers have investigated the impact of
sociodemographic and behavioral factors on
consumer preferences for environmentally
friendly products. Age, gender, education,
and income are influential factors among en-
vironmentally conscious consumers. Thomas
et al. (2020) found that older consumers
valued biodegradable packaging and pollinator-
friendly practices more than younger consum-
ers did. Gracia et al. (2017) found that younger
consumers and women exhibit greater enthusi-
asm for purchasing environmentally friendly
products relative to their counterparts. Con-
sumers with higher education levels and in-
comes were likely to seek out environmentally
friendly products (Meyer 2015; Thakur and
Gupta 2012).

Researchers have found that the environ-
mental consciousness of consumers and the
market where they purchase foods influence
their choices. Krystallis and Chryssochoidis
(2005) highlighted that consumers who iden-
tify themselves as environmentally conscious
are more inclined to seek out products with
labels that have sustainability claims. The
marketplace seems to play a crucial role among
consumers seeking foods with lower environ-
mental footprints as well. Barbu et al. (2022)
reported that farmers’ markets are preferred
marketplaces for “green consumers” because of
the local sourcing and sustainability focus of
products sold at these outlets. This aligns with

the findings of Marques et al. (2021), who
identified “localness” as a major driver of
purchasing at farmers’ markets. Together,
these recent studies emphasized the signifi-
cance of farmers’ markets to environmen-
tally conscious consumers.

Market segmentation. Consumers are het-
erogeneous. This heterogeneity implies that
not all consumers are equally concerned about
the environment, and their preferences for pro-
environmental products can vary significantly
(Jolibert and Baumgartner 1981; Tan and Lau
2010; Verain et al. 2012). Market segmentation
is a widely used and effective strategy of con-
necting consumers with similar beliefs and be-
haviors in nonuniform markets (Foxall and
Goldsmith 1998). Among various clustering
techniques, a two-stage cluster analysis that
uses hierarchical and partitioning clustering
methods is a reliable method of performing
consumer research because of its high perfor-
mance compared with that of other procedures
(Zhllima et al. 2015). When both the hierarchi-
cal and partitioning clustering techniques group
similar data, the resulting clusters tend to be
stable and resistant to significant changes at-
tributable to external influences (Reynolds
et al. 2006).

Insights from market segmentation can as-
sist marketers with developing tailored target-
ing, communication, and persuasive messages
to make proenvironmental labels more relevant
and build consumer trust. Funk et al. (2021)
identified key consumer segments based on a
stated environmentally friendly behavior in
the food domain, including the uncommitted,
green activists, and undefined segments. The
uncommitted segment consists of young in-
dividuals with higher education levels who
have negative views of environmental issues.
Green activists are characterized by higher
education levels and express favorable attitudes
but skepticism about promotional claims. The
undefined segment comprises older individuals
with lower education levels who exhibit nega-
tive environmental views. Verain et al. (2012)
reviewed market segments based on consum-
ers’ sustainable food preferences and identified
three general consumer groups: the green seg-
ment, characterized by strong concerns for the
environment; the potential green segment, who
emphasize factors such as price, health, and
“naturalness” in addition to environmental
aspects; and the nongreen segment, who
demonstrate negative attitudes toward the en-
vironment. Torres (2020) reported the exis-
tence of the following four customer segments
based on explicit (organic and local) and im-
plicit (small-family farms and sustainable) sus-
tainable attributes of fresh produce committed,
farm-to-fork, unattached, and skeptic. The com-
mitted segment highly values all four produce
attributes. The farm-to-fork segment favors
features related to local food systems. The
unattached segment does not exhibit strong
preferences for any of the attributes. Lastly,
consumers in the skeptic segment reported
the lowest valuation for all food attributes.

HorTSciENCE VoL. 59(4) ApriL 2024

/0 y7/PuU-ou-Aq/sasua9l|/610 suowwodaAeaId//:sdny (/0 /Pu-ou-Agq/sasual|/Bi0° suowwodaAleald//:sdiy) asual|
AN-DN-AgG DD 8y} Jepun pajnguisip ajoie ssaooe uado ue si siy] "ssao0y uadQ eIA L0-ZL-GZ0Z 1e /woo Alojoejqnd pold-awiid-yJewliaiem-jpd-awnid//:sdny wouy papeojumoq



Data and Methodology

Survey design and data collection

Data for this study were collected using a
web-based survey of salad mix consumers in
the United States. The survey was approved by
the university institutional review board (IRB-
220-1474) for ethical compliance in human re-
search. The questionnaire was distributed to a
proprietary panel of consumers in all 50 United
States by an online provider (Qualtrics LLC,
Provo, UT, USA) and conducted from 11 Nov
to 11 Dec 2020. The survey collected 2100 re-
sponses from individuals 18 years or older
who had purchased salad mixes within the past
12 months.

The sample of participants was recruited
based on the 2020 census estimates using
American Consumer Survey (ACS) demo-
graphics and household parameters to ensure
a representative sample of the United States
population in terms of age, sex, income, race,
and ethnicity (US Census Bureau 2020). For
example, the proportion of 18- to 34-year-old
individuals in the sample was 29%, and that
of the 2020 ACS was 23%. Similar compari-
son rates were achieved for respondents be-
tween 35 and 44 years of age, between 45
and 64 years of age, and those 65 years and
older. The proportion of women in our sam-
ple was 51%, and that of the 2020 ACS was
51%. Respondents who earned less than
$50,000 in 2020 represented 38% of our sam-
ple (compared with 38% in the 2020 ACS).
Respondents with household incomes ranging
from $50,000 to $150,000 comprised 29% of
our sample (compared with 29% in the ACS).
Finally, those respondents who earned more
than $150,000 per year comprised 32% of the
sample (compared with 34% in the ACS) (US
Census Bureau 2020).

We segmented consumers based on their
valuation of proenvironmental labels. We
also measured the influence of demographic
characteristics, marketplace preferences, mar-
ket characteristics, and consumers’ environ-
mental perceptions on the probability that
consumers would belong to each cluster. Par-
ticipants were asked to rate the importance of
each proenvironmental label when purchasing
salad mixes, including biodegradable packag-
ing, low carbon footprint, low energy use, low
fertilizer use, low food miles, low greenhouse
gas emissions, low water use, and pollinator-
friendly. Responses were rated using a scale
from 0 to 100 (0 = not at all important; 100 =
extremely important). The questionnaire
gathered information regarding consumer de-
mographic factors, such as age, sex, race,
household income, ethnicity, marital status,
number of children (younger than 18 years
old) and adults living in the household, educa-
tion level, area of living, geographic location,
and daily fresh vegetable consumption.

To obtain a better understanding of how
market attributes impact consumers’ preferen-
ces for certain proenvironmental labels, we cat-
egorized the markets where consumers tend to
purchase salad mixes as direct-to-consumer
(ie., farm or roadside stand, community-
supported agriculture, at-farm or roadside stand,
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and farmers markets), large chain stores (i.e.,
large chain stores and warehouse/clubhouse),
retail stores (i.e., local grocery stores, discount
grocery stores, ethnic grocery stores, and inde-
pendent grocery stores), and online markets
(i.e., meal delivery services and online grocery
delivery). The survey asked respondents about
the importance they placed on marketplace
characteristics that motivated them to buy in
the preferred marketplace, such as price, sea-
sonality, availability of locally grown and or-
ganically grown fresh vegetables, and fresh
vegetables sourced from family-owned farms.
The importance consumers place on market at-
tributes was measured using a scale from 0 to
100 (0 = not at all important; 100 = extremely
important).

We adapted previously used statements
from Schaufele-Elbers and Janssen (2023)
and Do Paco et al. (2019) to measure con-
sumers’ environmental perceptions by asking
respondents about the importance they at-
tached to statements including the following:
“Sustainability is a topic that is important to
me in my purchasing decisions;” “When I
buy food, I prefer organic products;” and “I
am concerned about wasting the resources of
our planet.” These statements were rated us-
ing a 5-point Likert-like scale (1, strongly
disagree; 5, strongly agree). For analysis, we
considered only responses indicating a strong
agreement (rating of 5). The environmental
perceptions variables were dichotomized such
that if the participant responded, “strongly agree”
(5 points), then the variable would be equal to 1;
otherwise, it was considered equal to 0.

This study included common proenviron-
mental labels on salad mixes and fresh market
leafy greens. We categorized proenvironmental
labels as production (low energy use, low
fertilizer use, low greenhouse gas emissions,
low water use, and pollinator-friendly) and
marketing-related (biodegradable packaging,
low carbon footprint, and low food miles). A
review of the literature guided the devel-
opment of the questionnaire (Fusi et al.
2016; Gracia et al. 2017; Thomas et al.
2020). These reports provided valuable
insights into sustainable behavior, eco-
conscious values, and the factors that influ-
ence consumers’ choices of environmentally
friendly products.

Methodology

The data were analyzed using Stata software
(release 16; StataCorp, College Station, TX,
USA). The statistical methodology for this study
consisted of a two-step approach including a
cluster analysis and ordered probit regression.
Table 1 provides the descriptive statistics and de-
scription of the variables used in the study.

Cluster analysis. We performed a two-
stage cluster analysis using responses to the
proenvironmental labels (i.e., biodegradable
packaging, low carbon footprint, low energy
use, low fertilizers use, low food miles, low
greenhouse gas emissions, low water use, and
pollinator-friendly). This methodology, which
was endorsed by Zhllima et al. (2015), offers
a robust market segmentation strategy and

contrasts with conventional clustering ap-
proaches. To assess potential collinearity
issues, Mooi et al. (2018) suggested a pair-
wise variable correlation as a preclustering
procedure. Our results indicated that collin-
earity among clustering variables was not
an issue because correlation coefficients
were less than 0.5 (Hahs-Vaughn 2023).

During the first stage, we performed hier-
archical clustering using Ward’s linkage
method to reduce the within-cluster variance
based on observations of similarity regarding
the importance consumers attributed to pro-
environmental labels (Ward 1963). After per-
forming hierarchical clustering, the number
of clusters was determined by a combination
of the Duda-Hartand index, Kalinksi-Harabasz
pseudo F-index, and wy criterion. Using indi-
ces together suggested a three-cluster solution
that minimizes the wy criterion. The second
stage included a partitional clustering with the
k-means method by adopting the previous
group from Ward’s linkage analysis as an in-
put for the starting clusters’ partition. The
k-means method selects the centers of the ini-
tial clusters from the first observations and des-
ignates other observations to the nearest cluster
to minimize the within-cluster variation (Yadav
and Sharma 2013). Using a cross-tabulation
procedure, we examined the overlap between
the two cluster procedures and found a valid
and reliable percentage of overlap (88%).
Finally, clusters were profiled by making mul-
tiple comparisons among means during the
analysis of variance (ANOVA) using Tukey’s
honestly significant difference method at the
1% significance level.

Ordered probit analysis. Ordered probit
regression was selected to assess the impact
of the demographics of consumers of salad
mixes, market preferences and characteris-
tics, environmental perceptions, and proen-
vironmental labels on cluster membership.
The ordered probit is an appropriate frame-
work to model cluster membership in which
the observed variable has a natural ordering
(Greene 2008). Based on results in Table 2,
this study assumed that cluster membership
follows a natural order; individuals in the
cluster with higher values (cluster 1, i..,
deep-rooted cluster) highly valued all proen-
vironmental labels, followed by the indeci-
sive cluster (i.e., cluster 2, halfway between
cluster 1 and cluster 3) and the skeptic cluster
(cluster 3).

In other words, the skeptic cluster was
composed of consumers who place the lowest
valuation on all proenvironmental labels on
salad mixes. Torres (2020) used a similar
maximum likelihood procedure to study clus-
ter valuation as an ordered process. The order
probit model is grounded in a latent (i.e., un-
observed) variable Y;. This latent variable
underlines the ordinal clusters, where i =
1,2 ..., nindex of consumers of salad mixes.
During this study, i represents one of the
three ordered outcomes [i.e., Y; € (1,2,3)].
The dependent variable can be identified as
follows:

Y, =BX +e, i=1,2 -, n [l]
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where Y; is the linear combination of some
observed explanatory variables X; (i.e., de-
mographic factors, market preferences, market
characteristics, and environmental perceptions),
B is a vector of (unknown) parameters/
coefficients to be estimated, and ¢; is the ran-
dom error term that follows a standard normal
distribution [~N (0,1)].

In Eq. [1], the observed dependent vari-
able Y; is determined by Eq. [2].

Y, =jif o <y;-k = o

Y, =1if ¥ = a; (first cluster)
Y, =2ifa; <y, = ap (second cluster)
Y, =3ifay <y, (third cluster) [2]

where oy, o, are the threshold values for
categories of segments and are unknown pa-
rameters to be estimated.

The probability that a consumer belongs
to a j segment is represented by Eq. [3]:

xB

Py=P(Y,=j) = B(X ;) = J XB dx
[3]

where @ represents the probability function
that follows a standard normal distribution.
Coefficients represent the impact of each in-
dependent variable on the probability of con-
sumers belonging to group j compared to the
baseline group. Finally, we used the marginal
effects found with the derivative of the pre-
diction function to interpret the results. The
marginal effects outcomes are presented as
percentage points and represented by Eq. [4]:

oP

o =0(XB)B, (4]

Results

Descriptive statistics. Table 1 presents the
descriptive statistics of the proenvironmental
labels and the variables used in the cluster
and ordered probit analyses. The results elu-
cidated the consumers’ valuations of proen-
vironmental labels for salad mixes for the
entire sample. The most valued labels were
low fertilizer use (average score of 61), fol-
lowed by pollinator-friendly practices (aver-
age score of 60) and low greenhouse gas
emissions (average score of 59). Other labels
valued by consumers were low food miles
(score of 56), low carbon footprint (score of
54), biodegradable packaging (score of 53),
low water use (score of 52), and low energy
use (score of 52). These results are consistent
with prior research that emphasized the im-
portance of chemical-free labels for influenc-
ing consumer decisions when purchasing
foods (Gundala and Singh 2021).

The average respondent was 47 years old.
Female participants accounted for 51% of the
respondents. Regarding race, approximately
72% of respondents identified as White, and
the remaining 28% identified as other racial
backgrounds, including African American,
Asian, and others. In terms of ethnicity, 18%
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of respondents self-identified as Latino. Simi-
lar to the 2020 ACS data from the US Census
Bureau, the average household size in our
sample comprised approximately three adults
and two children (i.e., younger than 18 years
old). Regarding annual family income, 38%
declared that they earned less than $50,000
per year, 30% reported an income between
$50,000 and $100,000 per year, and 32% de-
clared income more than $100,000 per year.
Regarding residential areas, 41% of partici-
pants lived in suburban areas, 40% lived in
urban areas, and only 19% lived in rural
areas. According to the US Census Bureau,
this study categorized participants into the
following five economic regions in the
United States: west, southwest, southeast,
midwest, and northeast regions (US Census
Bureau 2023). The southeast region accounted
for almost one-third of our sample, followed
by the northeast (26%) and west (20%) re-
gions. Consumers reported consuming an av-
erage of 2.84 cups of fresh vegetables, which
is close to the recommended daily range of 2
to 3 cups of vegetables suggested by the Cen-
ters for Disease Control and Prevention (US
Department of Agriculture and US Depart-
ment of Health and Human Services 2020).

Market preferences and market character-
istics are highlighted in Table 1. Approxi-
mately 38% of consumers purchased most of
their salad mixes from retail stores, 34%
bought from large chain stores, 23% pre-
ferred direct-to-consumer markets, and only
5% opted for online market purchases when
purchasing most salad mixes.

We also measured the market attributes
most important to consumers in our sample.
Seasonality had the highest importance rating
(72 on a scale of 0 to 100), followed by a
preference for locally grown produce (69 on
a scale of 0 to 100). Valuing the supply of
salad mixes from family-owned farms re-
ceived a rating of 58 on a scale of 0 to 100,
whereas low prices were assigned the least
importance, with an average score of 53 on a
scale of 0 to 100. Finally, the survey assessed
environmental perceptions among the respond-
ents. Approximately one-third of respondents
strongly agreed with the following statement:
“I am concerned about wasting our planet’s re-
sources.” Additionally, 23% of respondents
strongly agreed that they prefer to purchase or-
ganic salad.

Cluster analysis. Using the Calinski-Hara-
basz VRC criterion, the two-stage cluster
analysis suggested that the market for salad
mixes can be categorized into three clusters.
The findings showed a significant overlap of
88% between the two cluster processes, thus
confirming the validity and reliability of the
three-cluster solution. Table 2 presents the clus-
ter analysis results as well as the ANOVA and
Tukey’s honest significance test results with
mean differences across clusters at a 1% signif-
icance level. Table 3 presents each consumer
segment’s demographic characteristics, market
preferences, market characteristics, and envi-
ronmental perceptions.

Cluster 1, which was labeled as deep-
rooted, represented the second-largest group

and included 760 respondents (36% of the
market segment). The deep-rooted consumers
of salad mixes reported the highest valuation
for all proenvironmental labels compared
with the other clusters (P < 0.01). Specifi-
cally, consumers in the deep-rooted cluster
gave high rankings to labels such as low fer-
tilizer use (average score of 87 out of 100),
low greenhouse gas emissions (average score
of 87 out of 100), and pollinator-friendly (av-
erage score of 87 out of 100). When compar-
ing the three clusters, the deep-rooted cluster
included the highest proportion of high-
income households, Latino consumers, those
with more children in the household, con-
sumers with higher educational levels, those
living in urban areas, and those with more
daily consumption of fresh vegetables (P <
0.01). Compared with the other clusters,
deep-rooted consumers preferred to purchase
salad mixes from direct-to-consumer and on-
line markets (P < 0.01). Overall, consumers
in this cluster gave the highest importance
rating to all measured market characteristics
and represented the largest percentage of re-
spondents who considered all environmental
perceptions extremely important (P < 0.01).
Cluster 2, the largest market segment, com-
prised 40% of the sample (843 respondents).
Cluster 2 was called indecisive because the re-
sponses of consumers in this segment for all
environmental labels ranged between those of
the first cluster and the third cluster. The most
important labels for the indecisive consumers
were low fertilizer use (average score of 60 out
of 100), pollinator-friendly (average score of
58 out of 100), and low greenhouse gas emis-
sions (average score of 58 out of 100). The
least valued labels for cluster 2 were low en-
ergy consumption (average score of 47 out of
100) and low water use (average score of 49
out of 100). The indecisive cluster had the
highest proportion of low-income households
and consumers living in rural areas. Compared
with the other clusters, this group placed mid-
point importance on market characteristics.
Cluster 3 was called skeptic because, com-
pared with the other two groups, these individ-
uals placed the least importance on all
proenvironmental labels on salad mixes. Repre-
senting 23% of the market (497 consumers),
this segment preferred labels related to low
fertilizer use (average score of 23 out of 100),
pollinator-friendly (average score of 21 out of
100), and low food miles (average score of 17
out of 100). The skeptic cluster had the highest
proportion of older consumers and female par-
ticipants, as well as medium-income house-
holds. They were characterized as residing in
the midwest region, living in suburban areas,
and having the least daily consumption of vege-
tables. The skeptic cluster placed the lowest val-
uation on market characteristics and represented
the lowest percentage of respondents who con-
sidered all environmental perceptions extremely
important relative to the other clusters.
Ordered probit analysis. Table 4 provides
the marginal effects from the ordered probit re-
gression for each cluster. The marginal effects
express the probability (%) of a consumer be-
ing part of a cluster given their demographics,
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Table 1. Descriptive statistics and description of proenvironmental labels, demographics, market preferences, market characteristics, and environmental
perceptions variables for the full sample of 2100 United States consumers who participated in an online survey regarding proenvironmental labels on

salad mixes (N = 2100).

Variable Mean'  SD Description
Proenvironmental labels
Biodegradable packaging 52.76  32.04 Importance ranging from 0 (not important) to 100 (very important) for biodegradable packaging
when purchasing salad mixes
Low carbon footprint 54.12  31.85 Importance ranging from 0 (not important) to 100 (very important) for low carbon footprint when
purchasing salad mixes
Low energy use 52.02 31.81 Importance ranging from 0 (not important) to 100 (very important) for low energy use when
purchasing salad mixes
Low fertilizer use 61.26  32.12 Importance ranging from 0 (not important) to 100 (very important) for low fertilizer use when
purchasing salad mixes
Low food miles 55.64 3132 Importance ranging from 0 (not important) to 100 (very important) for low food miles when
purchasing salad mixes
Low greenhouse gas emissions  58.51  32.25 Importance ranging from 0 (not important) to 100 (very important) for low greenhouse gas
emissions when purchasing salad mixes
Low water use 52.15 31.45 Importance ranging from 0 (not important) to 100 (very important) for low water use when
purchasing salad mixes
Pollinator-friendly 59.86 31.80 Importance ranging from 0 (not important) to 100 (very important) for pollinator-friendly when
purchasing salad mixes
Demographic factors
Age 46.50 17.17 Age in years
Female' 0.51 0.50 1 = female; 0 = otherwise
White' ) 0.72 045 1 = white; 0 = otherwise
Low income' 0.38 049 1 = income <$50,000; 0 = otherwise
Medium income' 0.30 0.46 1 = income between $50,000 and $100,000; 0 = otherwise
High income' 0.32 047 1 = income >$100,000; 0 = otherwise
Latino' 0.18 0.39 1 = Latin; 0 = otherwise
Single' 0.26 0.44 1 = single; 0 = otherwise
Adults in HH 3.16 1.11  Number of adults in household (>18 years old)
Children in HH 1.76 1.05 Number of children in the household (<18 years old)
College' 0.51 0.50 1 = Bachelor’s degree or higher; 0 = otherwise
Urban' 0.40 0.49 1 = live in urban area; 0 = otherwise
Suburban' 0.41 0.49 1 = live in suburban area; 0 = otherwise
Rural' 0.19 0.39 1 = live in rural area; 0 = otherwise
West' 0.20 0.40 1 = respondent lives in Alaska, Arizona, California, Colorado, Hawaii, Idaho, Montana, Nevada,
) New Mexico, Oregon, Utah, Washington, or Wyoming; 0 = otherwise
Southwest' 0.10 0.30 1 = respondent lives in Arizona, New Mexico, Oklahoma, or Texas; 0 = otherwise
Southeast 0.28 0.45 1 = respondent lives in Alabama, Arkansas, Florida, Georgia, Kentucky, Louisiana, Mississippi,
) North Carolina, South Carolina, Tennessee, Virginia, or West Virginia; 0 = otherwise
Midwest' 0.17 0.37 1 = respondent lives in Illinois, Indiana, lowa, Kansas, Michigan, Minnesota, Missouri, Nebraska,
) North Dakota, Ohio, South Dakota, or Wisconsin; 0 = otherwise
Northeast' 0.26 0.44 1 = respondent lives in Connecticut, Maine, Massachusetts, New Hampshire, New Jersey, New
York, Pennsylvania, Rhode Island, or Vermont; 0 = otherwise
Consumption 2.84 2.11  Number of fresh vegetable cups consumed during 1 d
Market preferences
DTC' 0.23 0.42 1 = if the respondent buys most of the salad mixes in DTC market channels such as at-farm or
) roadside stands, CSA, or community-supported agriculture, and farmers’ markets; 0 = otherwise
Large chain' 0.34 0.47 1 = if the respondent buys most of the salad mixes in large chain market channels such as large
) chain stores and warehouse/clubhouse; 0 = otherwise
Retail' 0.38 0.48 1 = if the respondent buys most of the salad mixes in a retail market such as local grocery stores,
) discount grocery stores, ethnic grocery stores, and independent grocery stores; 0 = otherwise
Online' 0.05 0.21 1 = if the respondent buys most of the salad mixes in online market channels such as meal
delivery services, and online grocery delivery; 0 = otherwise
Market characteristics
Family-owned farms 57.94 31.10 Importance ranging from 0 (not important) to 100 (very important) for markets offering salad mixes
sourced from a family-owned farm
Locally grown 68.82  27.50 Importance ranging from 0 (not important) to 100 scale (very important) for markets offering
locally grown salad mixes
Organic 56.81 34.06 Importance ranging from 0 (not important) to 100 (very important) for markets offering organic
salad mixes
Price 53.15 30.11 Importance ranging from 0 (not important) to 100 (very important) for prices in the market for
salad mixes
Seasonality 71.74  26.61 Importance ranging from 0 (not important) to 100 scale (very important) for markets offering
seasonal salad mixes
Environmental perceptions
Preference for organic' 0.23 0.42 1 = respondent strongly agreed that it is important to purchase organic salad mixes; 0 = otherwise
Sustainability' 0.27 0.45 1 = respondent strongly agreed that sustainability is important when purchasing salad mixes; 0 =
otherwise
Wasting the planet’s resources' 0.29 0.46 1 = respondent strongly agreed that is important to worry about wasting the planet’s resources

when purchasing salad mixes; 0 = otherwise

' The mean is the percentage of respondents with that attribute.
CSA = community-supported agriculture; DTC = direct-to-consumer; HH = household.
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Table 2. Mean comparisons of clusters of 2100 salad mix consumers who participated in an online
survey regarding the importance of proenvironmental labels on salad mixes. Values range from 0
(not at all important) to 100 (extremely important).

Clusters
Deep-rooted Indecisive Skeptic
Mean SD Mean SD Mean SD

Biodegradable packaging 80.55 1895 A 5028 2206 B 1447 1744 C
Low carbon footprint 8427 1492 A 51.07 1993 B 13.18 13.76 C
Low energy use 83.00 1527 A 4732 1968 B 1259 1420 C
Low fertilizer use 87.44 1489 A 6021 2269 B 2300 2517 C
Low food miles 83.99 1521 A 52.73 2044 B 1724 19.12 C
Low greenhouse gas emissions ~ 87.28 12.67 A  57.57 20.71 B 16.12 18.88 C
Low water use 80.08 1935 A  49.02 21.10 B 1475 1557 C
Pollinator-friendly 87.06 1396 A 5846 2180 B 20.66 2229 C
Market size (%) 36 40 23

Market size (no.) 760 843 497

The value of the mean was obtained from responses using a scale of 0 to 100, with 0 = not at all im-

portant and 100 = extremely important.

Different uppercase letters across columns indicate significant differences at P < 0.01 using Tukey’s
honest significant difference test (A, B, and C represent distinct groups/categories).

market preferences, market characteristics, and
environmental perceptions. Marginal effects
provide the impacts of changes in the explana-
tory variables on cluster membership and are

Table 3. Descriptive statistics of the demographics,

expressed in percentage points. Our results
suggest that demographics, market preferences,
market characteristics, and environmental per-
ceptions are key drivers of cluster membership.

market preferences, market characteristics, and en-

vironmental perceptions of the three clusters of 2100 salad mix consumers who participated in an
online survey regarding the importance of proenvironmental labels.'

Deep-rooted"” Indecisive Skeptic
Independent variables Mean' SD Mean SD Mean SD
Age 44.38 1568 B 4562 1776 B 5046 17.76 A
Female™ 0.47 050 B 0.3 0.50 AB  0.55 050 A
White™ 0.74 0.44 0.70 0.46 0.73 0.44
Low income™ 0.32 047 B 042 049 A 0.42 049 A
Medium income™ 0.26 044 B 030 046 AB 035 048 A
High income™ 0.42 049 A 028 045 B 0.23 042 B
Latino™ 0.21 041 A 020 040 A 0.12 032 B
Single™ 0.20 040 B 030 046 A 0.29 045 A
Adults in HH 3.21 1.21 3.14 1.09 3.12 0.99
Children in HH 2.03 .11 A 173 1.04 B 1.42 083 C
College™ 0.59 049 A 048 0.50 B 0.46 0.50 B
Urban™ 0.50 050 A 038 049 B 0.26 044 C
Suburban™ 0.34 048 B 040 049 B 0.54 050 A
Rural™ 0.15 036 B 0.22 041 A 0.20 040 AB
West" 0.19 0.39 0.22 0.42 0.19 0.39
Southwest"™ 0.10 0.30 0.10 0.30 0.10 0.30
Southeast™" 0.27 0.44 0.27 0.44 0.30 0.46
Midwest™ 0.14 034 B 0.16 036 B 0.23 042 A
Northeast™ 0.31 046 A 025 044 A 0.18 038 B
Consumption 3.58 298 A 2381 238 B 2.11 138 C
DTC" 0.30 046 A 023 042 B 0.14 034 C
Large chain™ 0.31 0.46 0.34 0.48 0.37 0.48
Retail™ 0.31 046 C 038 049 B 0.47 0.50 A
Online™ 0.08 027 A 0.04 0.19 B 0.01 0.12 B
Price 62.12  31.71 A 50.06 2659 B 4467 2976 C
Seasonality 84.99 1819 A 67.88 2443 B 58.01 3150 C
Locally grown 84.42 1839 A 6587 2417 B 4995 30.77 C
Organic ) 7672 2696 A 5392 2976 B 3126 3192 C
Family-owned farms' 76.61 2454 A 5472 2611 B 3486 3046 C
Sustainability" ) 0.50 050 A 0.19 039 B 0.08 027 C
Preference for organic' ) 0.41 049 A 015 036 B 0.09 028 B
Wasting the planet’s resources”™  0.49 050 A 021 041 B 0.13 034 C
Observations, no. 760 843 497
Market size (%) 36 40 23

! The identification of the optimal number of clusters was based on objective (i.e., numerous cluster-

ing algorithms) and subjective criteria.

i Different uppercase letters across columns indicate significant differences at P < 0.01 using Tukey’s

honest significant difference test.

il The mean is the percentage of respondents with that attribute.
'Y The mean is the percentage of respondents who answered “extremely important” using a scale of 0 to 100.
CSA = community-supported agriculture; DTC = direct-to-consumer; HH = household.

538

Table 4 shows that residence location was
a significant predictor of cluster membership.
Consumers from the west or midwest regions
were approximately 7% more likely to be
part of the skeptic segment (P < 0.01). Addi-
tionally, the probability of being in the deep-
rooted cluster decreased for salad mix con-
sumers in the west (12%) and midwest (11%)
regions. These findings aligned with those of
previous research of regional differences in
sustainable behavior (Barr et al. 2010), sug-
gesting that consumers may have different
levels of commitment to sustainable behav-
iors, depending on the region where they
live.

Market preferences also played a signifi-
cant role in determining cluster membership.
For example, purchasing salad mixes online
was associated with a 17% higher likelihood
of being part of the deep-rooted segment
(P < 0.01). Consistent with the findings of
Barska and Wojciechowska-Solis (2020),
these finding suggested that a group of con-
sumers positively associated online grocery
shopping and highly valued proenvironmental
labels. We found that buying salad mixes from
large chains increased the likelihood of being
part of the deep-rooted cluster (P < 0.05).
Thus, chain store managers who target environ-
mentally conscious consumers should highlight
proenvironmental labels to potentially appeal to
this segment.

Additionally, market characteristics signif-
icantly influenced cluster membership. Con-
sumers who prioritized price when purchasing
salad mixes were more likely to be in the
deep-rooted segment (P < 0.01). Our results
suggest that environmentally conscious con-
sumers can highly value proenvironmental la-
bels but consider price an important factor
when choosing markets. Consumers who val-
ued seasonality, organic foods, and sustain-
able food production were more likely to be
in the deep-rooted segment and less likely to
be in the skeptic or indecisive segments (P <
0.01). Our results are consistent with those of
Siegrist et al. (2015), who found that proen-
vironmental consumers tend to highly value
labels that convey environmentally friendly
food production.

The environmental perceptions of consum-
ers significantly influenced cluster membership.
Consumers who perceived that sustainability is
important when purchasing salad mixes were
20% more likely to be part of the deep-rooted
cluster (P < 0.01). In contrast, sustainability
perceptions and drivers were not relevant to
skeptic consumers when buying salad mixes
(P < 0.01). To illustrate, consumers who re-
ported being concerned about wasting our plan-
et’s resources were 10% less likely to be part
of the skeptic cluster. Because of the influential
role of consumer perceptions in shaping a more
sustainable food system (Lazzarini et al. 2018),
our findings emphasize the importance of de-
veloping consumer information alongside in-
centives and policies. This strategic approach
aims to boost demand for sustainable foods,
thereby aligning with our earlier suggestion to
emphasize knowledge and proenvironmental
benefits.
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Table 4. Marginal effects (ME) of the demographics, market preferences, market characteristics, and

environmental perceptions variables affecting cluster membership of 2100 salad mix consumers
who participated in an online survey regarding the importance of proenvironmental labels.

Deep-rooted Indecisive Skeptic

ME SE ME SE ME SE
Age —0.04 0.01 0.01 0.01 0.02 0.01
Female 0.99 0.02 —0.36 0.01 —0.63 0.01
White —0.37 0.02 0.13 0.01 0.23 0.02
Medium income —0.86 0.02 0.32 0.01 0.55 0.02
High income 1.74 0.03 —0.64 0.01 —1.10 0.02
Latino 5.56 0.03 —2.04 0.01 —3.52 0.02
Single -3.13 0.03 1.15 0.01 1.99 0.02
Adults in HH 1.84 0.01 —0.67 0.00 —1.16 0.01
Children in HH —1.25 0.01 0.46 0.00 0.79 0.01
College —2.05 0.02 0.75 0.01 1.30 0.01
Urban 3.52 0.03 —-1.29 0.01 —2.23 0.02
Suburban 0.34 0.03 —0.12 0.01 —0.21 0.02
West —11.64 0.03** 4.26 0.01** 7.37 0.02**
Southwest —7.98 0.04* 2.92 0.01* 5.06 0.02*
Southeast —7.53 0.03%* 2.76 0.01** 4.77 0.02%*
Midwest —10.94 0.03** 4.01 0.01** 6.93 0.02**
Consumption 0.73 0.00 —0.27 0.00 —0.46 0.00
DTC 0.12 0.03 —0.04 0.01 —0.07 0.02
Large chain 5.56 0.02* —2.04 0.01* —3.52 0.02*
Online 16.77 0.05%* —6.14 0.02%* —10.63 0.03%*
Expenditure 0.00 0.00 0.00 0.00 0.00 0.00
Price 0.18 0.010** —0.07 0.00** —0.11 0.00**
Seasonality 0.21 0.00%* —0.8 0.00%* —0.13 0.00%*
Locally grown 0.21 0.00** —0.08 0.00** —0.13 0.00**
Organic 0.31 0.00%* —0.11 0.00%* —0.20 0.00**
Family-owned farms 0.36 0.00%* —0.13 0.0%* —0.23 0.00%*
Sustainability 20.15 0.03** —7.38 0.01** —12.76 0.02**
Preference for organic 2.32 0.03 —0.85 0.01 —1.47 0.02
Wasting the planet’s resources 15.99 0.03%* —5.86 0.01%* —10.13 0.02%*

Number of observations = 2100.

Prob > X? = 0.00.

MEs are expressed in percentage points.
*P < 0.05; **P < 0.01.

CSA = community-supported agriculture; DTC = direct-to-consumer; HH = household.

Discussion and Conclusions

The main contribution of this study is the
categorization of the United States salad mixes
market into the following three market seg-
ments: deep-rooted, indecisive, and skeptic
clusters. The deep-rooted cluster highly valued
all the proenvironmental labels and had a par-
ticular preference for labels such as low fertil-
izer use, pollinator-friendly methods, and low
greenhouse gas emissions. Compared with the
other clusters, the deep-rooted cluster com-
prised consumers with high incomes, more
children at home, high education levels, those
who resided in urban areas, and those who pre-
ferred direct-to-consumer and online market-
places to purchase salad mixes. Even 8 years
later, our findings support the recommenda-
tions of Verain et al. (2015) that highlight the
significance of environmental sustainability to
consumers’ food choices and the importance
of promoting sustainable agricultural practices
such as methods that are pollinator-friendly
and require low fertilizer use to meet the
growing demand for environmentally conscious
food products (Gundala and Singh 2021). Addi-
tionally, our findings align with those of previ-
ous studies that indicated that individuals
with high incomes and education levels were
more likely to be driven by environmental sus-
tainability when purchasing foods (Luchs and
Mooradian 2012). Finally, the fact that individuals
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with a preference for buying salad mixes through
online markets were more likely to be part of the
deep-rooted cluster suggests that companies
should show environmental footprint labels on
their websites. The findings also suggest that
emphasizing proenvironmental features, in-
cluding the carbon footprint, can attract deep-
rooted consumers and potentially boost salad
mix sales by encouraging increased purchases
and consumption.

The indecisive group reported valuations
of proenvironmental labels that were midway
between those reported by cluster 1 and clus-
ter 3. This cluster mainly comprised individu-
als with lower incomes and those living in
rural areas. Consistent with Smith et al
(2013), who highlighted the reliance on con-
venience stores in rural communities, our
findings suggest that to appeal to this seg-
ment, salad mix retailers should emphasize
affordability and convenience attributes, such
as long shelf life and discounts. Finally, the
skeptic consumers valued all environmental
labels the least and reported the lowest
consumption of vegetables, thus potentially
implying that food retailers should develop en-
vironmental education programs focused on
the benefits of salad mixes for the community
and the environment and provide discounts
and coupons where these consumers tend to
buy the most (i.e., chain stores) to target skep-
tic consumers.

After market segmentation, we performed
ordered probit regression to examine the fac-
tors that influence cluster membership. The
findings revealed that consumers’ demographic
characteristics, market preferences, market
characteristics, and environmental percep-
tions significantly impacted cluster member-
ship. For example, consumers in different
regions value proenvironmental labels differ-
ently, suggesting that efforts to increase sup-
port for environmentally friendly agriculture
may be more effective at the local and re-
gional levels than at the national level.

Our findings highlight that environmental
perceptions  significantly influenced cluster
membership. Consumers who prioritized the
sustainability of salad mixes were more likely
to be part of the deep-rooted cluster, which
also comprised consumers with the highest
consumption of salad mixes. Thus, local gov-
ernments and retailers can educate consumers
to support environmentally friendly food pro-
duction by raising consumers’ awareness of
the proenvironmental benefits of foods.

Market preferences and market character-
istics also played a crucial role in determining
cluster membership. Purchasing salad mixes
online was associated with being part of the
deep-rooted segment, indicating a preference
of online purchasers for environmentally re-
sponsible behavior. This finding supports the
growing trend of online sales of foods and
provides evidence to support the development
of outreach programs for farmers and local
food retailers to engage in online marketing.

This study found that demographics, mar-
ket preferences, market characteristics, and
environmental perceptions influenced con-
sumer cluster membership related to prefer-
ences for salad mixes. Our study also found
that among all proenvironmental labels, those
conveying low fertilizer use and low green-
house gas emissions were the most valued at-
tributes among all consumers. Our findings
can help farmers selling in direct-to-consumer
markets and market managers to identify con-
sumer segments based on their environmental
values and tailor marketing strategies accord-
ingly to promote their salad mixes. Our find-
ings also provide insights into the drivers of
consumer segments based on the value of pro-
environmental labels. One possible limitation
of this study was the reliance on self-reported
data and the potential oversimplification of
consumer behavior through clustering. Future
research should expand to complementary re-
search methods and consider longitudinal ap-
proaches. Addressing these limitations would
enhance our understanding of consumer atti-
tudes and behaviors toward sustainable food
choices, including salad mixes, and inform
more effective marketing strategies.
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