U.S. Consumers’ Perceptions of Automation Use in the Horticulture Industry
Advancements of automation use in the horticulture industry have the potential to reduce labor requirements and improve overall production efficiency. However, limited research in the U.S. exists regarding consumer perceptions of automation in this context. Therefore, the purpose of this research was to explore U.S. consumers perceptions of automation use and labor requirements in the horticulture industry. An embedded mixed-methods research design with a quantitative focus was used to fulfill the purpose of the study, and a survey instrument was distributed to a nationally representative panel of 1,020 respondents. Respondents were willing to pay (WTP) a premium for plants sold by companies that prioritized employee wellbeing. Audience segmentation was used to create categories of Low, Moderate, and High WTP consumer groups. The High WTP group perceived the largest amount of labor requirements in the horticulture industry across the three groups. However, this group also had the most negative attitude toward automation use in society and the greatest perceptions of risk. Qualitative data embedded in the survey instrument revealed that most High WTP respondents saw no benefits of automation for consumers or producers. Findings indicate a potential disconnect between consumer values related to automation use and worker wellbeing.
Introduction
Automation and mechanization technology (AMT) has been widely researched, applied, and proven successful within various technical industries such as medicine, automotive, and manufacturing (Zainib, 2023). AMT refers to the use of machines and technology, and more recently Artificial Intelligence (AI), to monitor or perform production tasks, thereby minimizing the need for manual labor (Gundala, 2024). AMT has also been used to advance United States agriculture through the integration of sensors, precision farming controls, automated feeding and watering systems, and more within the crop and livestock industries (Drewry et al., 2019). These advancements positively impact U.S. agricultural operations by reducing manual labor requirements and associated costs, inputting resources more efficiently, improving overall productivity, and fostering new business opportunities (Warner et al., 2022; Rath et al., 2021). While the potential impacts of automation on producers and growers is clear, information related to consumers’ value of this type of technology is not as easy to understand at this time.
There are dozens of industries and sectors within U.S. agriculture that each contribute significant value to the U.S. economy. Notably, the horticultural industry within U.S. agriculture encompasses all components of the process by which herbaceous plants, trees, shrubs, and vines are produced, distributed, and installed both commercially and residentially (Hall et al., 2020). In 2018, the horticultural industry directly accounted for 1.3 million jobs in the U.S. market and had a total employment contribution of 2.3 million within the broader economy (Hall et al., 2020). Generating approximately $159.6 billion in direct sales revenue and roughly $348.1 billion in total output contributions, the horticultural industry added a value of nearly $191 billion to the 2018 U.S. Gross Domestic Profit (GDP) (Hall et al., 2020). Landscape design services account for the largest portion of GDP and job contribution, followed by retail garden stores and nursery and floriculture operations (Hall et al., 2020). 
Despite the horticultural industry’s significant contribution to employment in the U.S., labor shortages have become an increasing challenge for producers. Day-to-day operations are labor-intensive and require a full-time workforce plus additional seasonal employees (Astill et al., 2020), yet 92% of horticultural-related businesses have difficulty recruiting and/or retaining these employees (HindSite Software, 2019). Additionally, most plant nurseries claim that availability of limited qualified labor is one of the main causes for their limited hiring ability (McClellan, 2018). Labor shortages also pose negative outlooks for operation prosperity, as combative strategies—such as reallocating skilled labor to menial tasks, downscaling operations, and delaying expansion plans—may limit growth or long-term survival of nurseries (Fulcher et al., 2023). Additionally, 77% of nurseries cite labor as their primary financial challenge (McClellan, 2018). Alternative production methods, such as automation, can address producers' concerns of labor, productivity, and capital by offering more efficient and consistent methods of production (Warner et al., 2022; Rath et al., 2021).
Automation technology has the potential to improve conditions for existing horticultural workers by mitigating strenuous, repetitive, or potentially dangerous tasks (Pham et al., 2018). To ensure that companies can maintain profits after adopting automation, consumers will need to see the value in this technology as well, or at a minimum, not view the technology as harmful. However, past research indicates this may be a concern for the industry. Nam (2019) found that 50% of U.S. citizens were pessimistic toward robotic automation due to its contribution to technological unemployment, or job loss due to technological changes, while only 15% were optimistic about the implications of these technologies. Nam (2019) further concluded that awareness and positive expected socio-economic outcomes can be indicative of more optimistic consumer attitudes. Conversely, researchers have also found that employee wellbeing was a primary consideration in 82% of respondents’ purchasing decisions (International Housewares Association [ISH], 2023). Automation may improve workers’ wellbeing in the horticultural industry (Pham et al., 2018), but it is unclear if consumers are making that connection.
Understanding U.S. consumers’ perceptions of automation within the horticultural industry will be essential to longevity of the industry. Researchers have explored producer perceptions of automation and technology in the agriculture industry (Boyer et al., 2024; Schroeder et al., 2024; Warner et al., 2022), but consumer research on this topic in the U.S. has been limited. International researchers have emphasized the importance of understanding consumer acceptance of innovative technology in agriculture and have recommended targeting communication to specific audience segmentations to improve adoption and willingness to buy products (Schnak et al., 2024). Therefore, the purpose of this research was to explore U.S. consumers' perceptions of automation and labor requirements in the horticultural industry to informs the development of targeted communication, marketing, and outreach program in the future. 
Conceptual Framework
Audience segmentation served as the conceptual framework for this research. Audience segmentation allows communicators to develop effective and efficient campaigns that will resonate with specific audiences (Slater, 1996). This can also be referred to as market segmentation, but it allows communicators to develop messaging based on the audience’s needs, preferences, and values (Slater, 1996; Orton et al., 2024). These audience segmentations can be developed by grouping individuals based on similar opinions, shared needs, or simple demographic characteristics (Tuten, 2021). The concept of audience or market segmentation has been used to explore a wide range of agricultural issues, including climate change (Orton et al., 2025), genetically modified foods (Burke et al., 2020), and sustainability practices (Gibson et al., 2020). Audience segmentation can be complex by grouping individuals based on a variety of demographic and psychographic characteristics (Orton et al., 2025) or can be as simple as creating groups based on a single characteristic (Gibson et al., 2020). 
While Orton et al. (2025) states that “knowing the audience and their psychographics as a critical component of the strategic communication process,” (p.16), there is limited research available regarding U.S. consumers’ perceptions of automation use in the horticulture industry. In fact, past research in this area has primarily focused on how producers view automation. Regarding the use of automation technology in horticultural operations, researcher determined that managers and employees possess generally positive attitudes, believing the technology can improve productivity while decreasing operational costs and even improving worker conditions (Schroeder et al., 2024; Warner et al., 2022).
While limited in scope, there have been some studies that have explored consumer perceptions of automation in agriculture. Researchers in Europe found that consumers had positive perceptions of automative technology used in agriculture, more so for plant industries compared to animal industries though (Ammann et al., 2025). Additionally, consumers appeared to weigh the impact of technology on the workers, products, and environment when deciding whether they would purchase these products (Ammann et al., 2025). A study of consumers in Australia and New Zealand determined that different market segments of the public demonstrated varying levels of acceptance regarding new agricultural technologies (Schnack, et al., 2024). Willingness to support future technologies were linked to environmental concerns, awareness of food security issues, and food quality (Schnack et al., 2024). Some demographic characteristics, like living in an urban area, were also linked to acceptance (Schnak et al., 2024). There is an apparent gap in literature related to U.S. consumer perceptions of automation use in the agricultural industry that needs to be addressed. Exploring this issue through the lens of audience segmentation will also allow practitioners to develop effective communication and outreach campaigns (Slater, 1996).
Purpose
The purpose of this research was to explore U.S. consumers' perceptions of automation use and labor requirements in the horticulture industry to inform the development of audience segmentation for targeted communication. The following objectives guided this research: (1) Describe U.S. Consumers’ willingness to pay (WTP) a premium for plants sold by companies who prioritize employee well-being; (2) Define demographic characteristics for consumers categorized as being High, Moderate, and Low WTP premiums; (3) Describe U.S. consumers' perceptions of manual labor required in the horticulture industry across WTP groups; (4) Describe U.S. consumers' attitude and risk perceptions related to the use of automation across WTP groups; and (5) Explore how High WTP and Low WTP consumers’ perceive the benefits that consumers and grower experience when a nursery adopts automation practices.
Methods

A mixed-methods research (MMR) approach was used to fulfill the purpose of this study. Specifically, we used an embedded design, where a secondary qualitative method was embedded into a primary quantitative method (Creswell & Plano Clark, 2018). A convergent core MMR design was utilized to collect the data strands at the same time, thus allowing complimentary data to be collected that could portray a holistic understanding of U.S. consumers’ perceptions of automation use and labor requirements in the horticulture industry (Creswell & Plano Clark, 2018). In this case, primary quantitative data were collected to provide data that could be widely generalized while the secondary qualitative data were collected to provide more nuanced understanding of these perceptions (Patton, 1990). Due to limited amount of research exploring consumer perceptions of automation in the agriculture industry, inclusion of qualitative data provides greater understanding and context for this issue than quantitative data alone.

An online survey instrument that consisted of a total of 48 questions, including closed-response questions, open-response questions, and demographic questions, was used to collect data for this work. A panel with expertise in survey design, consumer behaviors, agricultural economics, and horticultural sciences reviewed the instrument prior to distribution to account for validity. As previously described, the qualitative strand was embedded into the quantitative strand for the mixed-methods convergent core design (Creswell & Plano Clark, 2018), so open-ended, short response questions were included in the survey instrument for qualitative data collection. The inclusion of open-ended questions in the survey instrument alone does not constitute for a MMR design; however, the overall purpose of these strands of data collection along with their integration after analysis do align with MMR (Creswell & Plano Clark, 2018). Data analysis for both data strands occurred simultaneously and independent of one another. Integration of the data strands occurs in the discussion of findings and implication for this research. 

The population of interest for this research was U.S. consumers who purchase plants. To collect data for this research, an online survey was distributed via Qualtrics to an opt-in, non-probability panel of 1,020 U.S. residents (n = 1,020) in June 2025. Non-probability quota sampling methods were used to ensure the demographics of the sample reflected the U.S. Census Bureau (2023, 2025) for age, gender, and race/ethnicity (within +/- 5%); simplified income brackets were used to create income quotas of approximately even distribution (See Table 1). Quota sampling has been found to be just as effective, if not more, as probability sampling methods regarding the generalizability of the data (Baker et al., 2013; Twyman, 2008; Vavreck & Rivers, 2008). In addition to the quotas, two screening questions were included that asked respondents if (1) they were the primary decision maker for plant, garden, or landscaping projects within their household and (2) if they had purchased a plant in the past 12 months. To continue the survey, they had to respond “yes” or that they “shared responsibility with another household member” for the first question and “yes” for the second question. The survey was nationally distributed with responses from 48 of the 50 states. Table 1 presents both sample and population demographic characteristics.

Table 1. Sample and Population Demographics Characteristics
	
	Sample
	U.S. Population 

	Gender
	
	

	Male
	48.4%
	49.5%

	Female
	51.6%
	50.5%

	Age 
	
	

	18-24 
	8.7%
	11.8%

	25-44 
	38.2%
	34.2%

	45-64 
	29.3%
	31.5%

	65+ 
	23.7%
	22.4%

	Income
	
	

	Less than $50,000
	35.4%
	30.2%

	$50,000 - $99,999
	34.9%
	27.1%

	$100,000 or more
	29.6%
	42.6%

	Race/Ethnicity
	
	

	White 
	77.8%
	74.8%

	African American 
	13.1%
	13.7%

	Hispanic 
	17.2%
	20.0%

	Other 
	11.2%
	8.4%

	Education 
	
	

	High School or less 
	23.7%
	-

	Some College 
	14.8%
	-

	2-year College Degree 
	10.5%
	-

	4-year College Degree 
	26.1%
	-

	Graduate or Professional School 
	25.0%
	-



Quantitative Strand

Four constructs in the instrument were analyzed for the quantitative phase of this study: WTP, perceived manual labor requirements, attitudes, and risk perceptions. Respondents were asked what the maximum premium was they were willing to pay for a plant purchased from a company that focused on employee overall well-being beyond industry standards to measure WTP. They were asked to use a slider scale to provide their answers that ranged from 0% to 100%. They were also provided the key that clarified 0% = nothing and 100% = double the price. WTP was determined by calculating the average. This question was used to perform the audience segmentation (Slater, 1996) by grouping respondents into categories of High WTP, Moderate WTP, and Low WTP. Those who fell within one standard deviation of the mean were categorized as Moderate WTP while those whose average fell one standard deviation above or below the mean were categorized into High and Low WTP groups respectively.

Perceived manual labor requirements for the horticulture industry were measured with two questions with the stem of “How much manual labor do you think is needed to grow ornamental plants (such as hydrangea, annuals, shrubs) in a …” and respondents were asked to provide answers regarding nurseries and greenhouses. These two questions used a 5-point, Likert-type scale with the following labels: none = 0; a little = 1; a moderate amount = 2; a lot = 3; and a great deal = 4. These two questions were treated as count variables and added together to represent perceptions of labor needs in the horticulture industry, with a range from 0 (no labor) to 8 (max amount of labor. Respondents were also asked about their attitudes about automation general using an 8-item, 5-point bipolar semantic differential scale. The question stem read, “The use of automation in today’s society is…” and respondents were provided sets of adjectives, like good/bad, beneficial not beneficial, and important/unimportant. Items were coded so positive adjectives were a 1 and negative adjectives were a 5, and the average of the eight items were calculated to create the construct (Cronbach’s ⍺ = .98). Risk perceptions for automation were measured with a 9-item, 5-point Likert-type scale that ranged from 1 = strongly to disagree to 5 = strongly agree. The question stem was the same as attitude, stating “The use of automation in today’s society…” followed by a series of potential risks that have been discussed in popular media (Casselman, 2021). Examples statements include, “will decrease the number of jobs available,” “decreases the quality of customer service,” and “disproportionately impacts minority workers.” The average of the nine items were calculated to create the construct (Cronbach’s ⍺ = 0.74). All data were imported to SPSS for analysis. Descriptive statistics were used for Objectives 1 through 4. 

Qualitative Strand

The secondary data in this embedded MMR design was the qualitative data collected through the survey instrument. Two open-response questions were presented toward the beginning of the survey to lessen the chance of later questions unintentionally biasing responses. The first question stated, “Please list benefits that you believe would occur FOR YOU, THE CONSUMER, if a nursery operation (i.e., firms that grow flowers and plants) adopted automation or mechanization of their production tasks (e.g., planting, moving plants, inventory, irrigation, etc.).” Respondents were also instructed to enter “none” if they could think of no benefits. The following question provided the same instructions but changed the words in all caps to “FOR THE GROWER.” These words were also bolded for each question to help respondents better differentiate between the focus of the two questions. 

To analyze the qualitative responses, the data that had been cleaned and recoded in SPSS were exported to a Microsoft Excel file and reformatted to only include information regarding participant ID number, consumer benefit response, grower benefit response, and WTP category for each respondent (n = 1,020). This file was then imported into NVivo for qualitative analysis. The research team elected to focus coding efforts based on WTP to better understand how people’s views on employee well-being may relate to perceptions automation use in the horticultural industry. Specifically, we opted to analyze the High WTP (n = 208) and Low WTP (n = 226) groups as these perceptions would best represent the potential extremes in attitudes. All individual responses in these groups were coded for analysis.

The primary coder for the qualitative analysis was an undergraduate at the University of Tennessee, Knoxville studying agricultural communications. She has been trained in qualitative analysis and has previously published qualitative research. Additionally, she worked under the direct supervision of an agricultural communications faculty who served as the secondary coder. The researchers used the constant comparative method (Charmaz, 2006) for coding, and the primary coder started the process by reading through the responses to familiarize herself with the data. She took note of general ideas that emerged from the responses and used these to begin the formation of a codebook with initial codes and definitions (Tracy, 2013). The primary and secondary coders then coded approximately 10% of the responses independently before meeting to discuss similarities and differences between codes. Based on the discussion, the primary researcher updated codebook definitions, including inclusion and exclusion criteria, and condensed codes as needed. The qualitative responses varied in length, so some responses received multiple codes if multiple ideas were presented while others only received one response. However, none of words/phrases in the responses were coded more than once. Relationships between specific codes were then identified, and these groups of codes were used to establish broad themes (Braun & Clarke, 2006). Any responses identified as unrelated to the prompt, lacking context, or unintelligible were removed from the sample. In total, 23 responses were removed from analysis for perceptions of consumer benefits, and 31 responses were removed from analysis for perceptions of grower benefits. 

After completion of analysis, the coders met to review the codes and engage in the peer debriefing process to help ensure the credibility of the analysis (Lincoln & Guba, 1985). To aid in reporting the 411 analyzed responses, the final qualitative themes for Objective 5 were quantified, and frequencies of themes have been reported for High WTP and Low WTP groups. This approach can be helpful when presenting qualitative results or identifying patterns in themes (Tashakkori & Teddlie, 2010). In addition to the theme frequencies, exact quotes associated with the most common themes have been included to provide readers with greater context when evaluating the transferability of this data (Lincoln & Guba, 1985; Merriam, 1988). Potential researcher bias has also been included to clarify how the researchers’ personal views may have influenced the analysis (Merriam, 1988); while neither of the coders have personal or family connections to automation or horticultural industries, the secondary coder serves as a lead on this project aims to introduce new automation technology for use in the horticultural industry. 

Results
WTP for Plants Sold by Companies who Prioritize Employee Well-Being
Respondents were WTP an average premium of 44.08% (SD = 31.53) for plants purchased from a company that focused on employee physical, mental, and economic well-being above industry standards. Audience segmentation was performed to group participants into categories of High, Moderate, and Low WTP. High and Low WTP groups included any respondents one standard deviation above (75.6% - 100.00%) or below (0.00% - 12.56%) the mean of 44.08%. The means for each group were as follows: High WTP M = 90.84 (n = 208, SD = 8.62); Moderate WTP M = 42.12 (n = 586, SD = 18.97); and Low WTP M = 6.12 (n = 226, SD = 4.37).

Audience Segmentation Based on WTP

Demographic characteristics for each WTP group are reported in Table 2. Notably, 60.1% of the High WTP group were male compared to 45.7% in the Moderate group and 44.7% in the Low group. The Low WTP and High WTP had approximately the same percent of participants reporting an annual household income of $100,000 or more (36.7% and 35.6% respectively). Additionally, 50.5% of the High WTP group categorized their current location as Urban compared to only 15.5% of the Low WTP group. Low and High WTP groups also leaned more conservative compared to the Moderate WTP group. The High WTP respondents also had the largest reported percent of individuals (13.5%) who had a background (family or personal) in the agriculture industry.

Table 2. Demographic Characteristics Based on WTP
	
	High WTP
(n = 208)
	Moderate WTP
(n = 586)
	Low WTP 
(n = 226)

	Gender
	
	
	

	Male
	60.1%
	45.7%
	44.7%

	Female
	39.9%
	54.3%
	55.3%

	Income
	
	
	

	Less than $50,000
	32.7%
	40.6%
	24.4%

	$50,000 - $99,999
	31.8%
	34.5%
	39.0%

	$100,000 or more
	35.6%
	25.0%
	36.7%

	Location
	
	
	

	Rural
	12.5%
	19.6%
	23.0%

	Small Town
	8.7%
	12.5%
	11.9%

	Suburban
	28.4%
	39.6%
	49.6%

	Urban
	50.5%
	28.3%
	15.5%

	Political Affiliation
	
	
	

	Strong/Lean Conservative
	42.8%
	31.8%
	42.5%

	Moderate
	27.4%
	30.9%
	27.4%

	Strong/Lean Liberal
	26.5%
	29.8%
	23.5%

	No Affiliation/Prefer Not to Answer
	3.4%
	7.5%
	6.6%

	Ag Background/Employment
	13.5%
	9.4%
	5.3%


Perceptions of Manual Labor Requirements in the Horticulture Industry 
Respondents were also asked, to the best of their knowledge, how much manual labor was required to grow ornamental plants, like hydrangeas, annuals, shrubs in both nursery and greenhouse settings. Overall, the largest group of respondents selected the option “a moderate” amount for both greenhouse (39.3%) and nursery (40.7%) settings (Table 3). 

Table 3. Perceptions of Manual Labor for Growing Ornamental Plants
	
	None
	A Little
	A Moderate Amount
	A Lot
	A Great Deal

	Nursery
	1.0%
	7.4%
	40.7%
	30.5%
	20.5%

	Greenhouse
	1.1%
	8.7%
	39.3%
	31.2%
	19.7%


These two questions were transformed into a count variable to better explore participants’ perceptions of manual labor required for ornamental plant production; the construct could range from 0 (no labor) to 8 (max amount of labor). The findings are reported in Table 4, and the High WTP group has the greatest perception of labor requirements out of the three groups.
Table 4. Perceptions of Manual Labor Based on WTP
	
	Sample Total
	High WTP
	Moderate WTP
	Low WTP

	M(SD)
	5.22 (1.68)
	6.37 (1.74)
	4.96 (1.53)
	4.82 (1.53)


Attitudes and Risk Perceptions Regarding Automation
Overall, respondents’ attitudes toward the use of automation in society leaned negative (M = 2.11; SD = 0.87), with the High WTP group reporting the most negative attitudes toward automation (M = 1.74; SD = 0.87; Table 5). Respondents in the sample also reported moderate levels of risk perceptions regarding the use of automation in society (M = 3.60; SD = 0.58), and the High WTP had the greatest risk perception across the three groups (M = 4.01; SD = 0.75).
Table 5. Attitudes and Risk Perceptions of Automation Based on WTP
	
	Total
	High WTP
	Moderate WTP
	Low WTP

	Attitude
	2.11 (0.87)
	1.74 (0.87)
	2.19 (0.83)
	2.24 (0.87)

	Risk Perceptions
	3.60 (0.58)
	4.01 (0.75)
	3.52 (0.50)
	3.44 (0.40)


Perceived Benefits of Automation Use in the Horticulture Industry 
The open-ended questions for the qualitative strand were analyzed for Objective 5. 
Benefits to Consumers
Table 6 reports the thematic findings for the High WTP to and Low WTP respondents’ perceived benefits of automation use in a plant nursery for consumers. Responses lacking relevance, context, or coherence were omitted from analysis, bringing the total of High WTP responses to 186 and Low WTP to 225. More than half (51.08%) of High WTP respondents reported No Perceived Benefits (e.g. “none”) compared to only 28.44% of Low WTP respondents. The High WTP group most frequently discussed product quality (25.27%), product availability (24.19%), and lower prices (21.51%) as benefits of automation for consumers. The Low WTP group identified similar themes, but 40.00% of this group identified lower prices specifically. 

Table 6. Perceived Benefits for Consumer to Using Automation in Nurseries
	
	High WTP (n = 186)
	Low WTP (n = 225)

	
	%
	f
	%
	f

	No Perceived Benefits
	51.08%
	95
	28.44%
	64

	Product Quality
	25.27%
	47
	12.44%
	28

	Product Availability
	24.19%
	45
	15.11%
	34

	Lower Prices
	21.51%
	40
	40.00%
	90

	Producer Benefits
	11.83%
	22
	12.89%
	29

	Faster Service
	4.84%
	9
	0.00%
	0

	Consumer Health
	3.76%
	7
	0.00%
	0

	Don't Know
	2.69%
	5
	5.33%
	12

	Potential Consequences
	2.15%
	4
	1.78%
	4


Note. Percent calculated by theme frequency divided by total number of responses in the group.
A more in-depth discussion of the most prevalent themes, aside from No Perceived Benefits, is provided. Product quality included any mention of improved plant product attributes for consumers. Respondents appeared to attribute quality to shelf-life, saying that automation would produce a “better quality product that last longer.” They also associated improved quality with decreased handling. One respondent wrote, “I think maybe because the plants would be consistently handled and grown there would be some standardization to it and so would be consistent,” while another shared “less foliage breakage as fewer people would be handling [the plants].” The idea of “consistent quality” was also prevalent with respondents saying automation would offer them “more uniformity” with their plants and “More consistent quality of products.” Product availability was also frequently discussed as a benefit that automation in greenhouses offers consumers. This theme was defined as general discussion of product availability along with mentions of available product varieties and how quickly products make it to market. Respondents said that automation “helps get jobs on the farm done quicker & with less people, therefore getting more products to the market quicker.” They also said that automation would lead to “more consistent availability [of plants] due to increased efficiency,” and “faster production to keep up with demand.” Access to a “wider variety of plants in stock” because automation would “would probably produce more [plant] products” was discussed as well. 
Lower prices of plant for consumers also emerged through the analysis of the responses. Respondents said that use of automation would allow for plants to be “available at a good price” and offer “lower costs to the consumer.” These lower prices were once again attributed to lower labors costs for growers. Respondents said, “Less employees would make it less expensive to produce, which should make the product cost less for consumers,” and “[Automation] also could mean lower pricing to the consumer with lower labor cost [since greenhouses] now requires a lot of personnel.” Respondents also believed automation would lead to “standardization of the processes, [which] may decrease costs”. Increased production due to automation was also associated with lower prices because “[automation] might allow [growers] to produce more so the prices would be cheaper,” and it could “possibly lower prices due to higher productivity.” Despite this question specifically asking about benefits of automation for consumers, several respondents reported benefits for growers including, “precise planting and growing of plants,” “ability to move larger plants without for human labor” and stating that in general, automation will “make work easier.”
Benefits to Growers
Respondents were also asked about what benefits automation in plant nurseries would provide growers (Table 7). A total of 179 responses for the High WTP group and 224 responses for the Low WTP were analyzed after removal off-topic and nonsensical responses. The most prevalent theme identified for the High WTP group was “No Perceived Benefits” with 48.60% of the group providing responses like “none” and “there are no benefits.” Comparatively, only 18.30% of the Low WTP group’s responses were coded as No Perceived Benefits. Lower costs associate with labor and production were the most frequently discussed benefit the Low WTP group identified (30.36%), followed by Improved Yields (21.88%), and Production Efficiency (18.30%). These were also the High WTP group’s top three identified benefits after no benefits. While limited, some responded in the High (1.12%) and Low WTP (1.79%) groups reported negative impacts of automation for growers.
Table 7. Perceived Benefits for Growers to using Automation in Nurseries
	
	High WTP (n = 179)
	Low WTP (n = 224)

	
	%
	f
	%
	f

	No Perceived Benefits
	48.60%
	87
	18.30%
	41

	Improved Yields
	31.28%
	56
	21.88%
	49

	Production Efficiency
	25.70%
	46
	18.30%
	41

	Lower Costs
	20.67%
	37
	30.36%
	68

	Quality of Job or Life
	7.82%
	14
	9.38%
	21

	Increased Profits
	6.15%
	11
	10.27%
	23

	Don’t Know
	2.79%
	5
	2.23%
	5

	Employee Labor Needs
	1.12%
	2
	9.82%
	22

	Potential Consequences
	1.12%
	2
	1.79%
	4


Note. Percent calculated by theme frequency divided by total number of responses in the group.
The most prevalent themes after No Perceived Benefits are discussed in greater detail below. Improved yields were defined as any discussion having to do with increases in production, yields, productivity, etc. Respondents reported that the use of automation would provide growers with “higher productivity” and a “healthier crop and increase in harvest.” Specifically, “They would be able to grow many more flowers and plants” and have “more consistency and more reliable fruiting.” These improvements in yields also appeared to be linked to “reduce[d] human error” because “the plants would be better off because humans make mistakes and machines don’t.” Respondents also associated improved yields with “reduced product loss” and “minimum wastage of products.” Essentially, automation would allow for “less spoiled crops during peak harvest season.” Production efficiency included both broad and specific mentions of increased efficiency in the planting operation or process. Respondents said that automation would “would make the process faster” and “…streamline operations,” resulting in “overall increased efficiency.” Respondents often viewed efficiency through the lens of both time and resources. Examples of responses include, “crops will get planted quicker” and that automation “helps the farmer/grower get more jobs done quicker.” There was also a focus on how automation could help “manage resources more efficiently,” with several respondents reporting growers’ use of “less water” due to only “watering [plants] when needed” to “ensure that their products are maintained at the perfect hydration level.”
Lower costs for production were also brought up by respondents as a potential benefit of using automation for growers. These “lower production costs” were often attributed to how greenhouse production could be done “faster and cheaper” through automation. Respondents believed the growers would have “cheaper operating costs” and that “automation generally lowers overhead [costs].” Decreased labor costs were also often attributed to growers’ decrease in production costs because “[they] don’t have to pay people to help run the nursery.” They also believed that “automation cuts down the need for manual labor in repetitive tasks like watering, which would ultimately “save on labor costs.” Quality of job or life was not a common theme but some respondents did answer that automation would “make all the seasonal work easier” and that growers would benefit from a “less strenuous work load.”
Discussion, Implications, and Recommendations
The purpose of this study was to examine U.S. consumers’ perceptions of automation use and labor requirements in the horticultural industry through the lens of audience segmentation. Similar to past research (ISH, 2023), respondents in this study were willing to pay a premium for plant products sold by companies that prioritized employee wellbeing. However, the large amount of variation in responses indicate a wide variety of WTP premiums for this population. Segmenting the consumers into audience groups (Slater, 1996) based on WTP revealed additional insights about the demographic characteristics of these consumers. The High WTP group had a disproportionately larger percent of male respondents who lived in an urban location compared to the other groups. Schnak et al. (2024) identified males living in urban locations as a key audience segment regarding acceptance of new agricultural technology. Additional research should explore consumers with these demographic characteristics to better understand their communication needs to promote products produced by automation. The High WTP group also had a larger percent of respondents with a background in agriculture, which likely can account for their extra WTP. Ther Low and High WTP groups had a similar percent of respondents earning an annual household income of $100,000 or more. Income alone does not appear to be linked to WTP, warranting further exploration of the audience’s psychographic characteristics. 
Automation has the potential to make positive impacts on labor requirements and worker experiences in the horticulture industry (Warner et al., 2022; Rath et al., 2021), and respondents did appear to understand that nurseries and greenhouses were labor intensive. Unsurprisingly, respondents in the High WTP group possessed the greatest perceptions of labor requirements, which likely further supports their WTP for employee well-being when purchasing plants. However, questions about automation were not specific to the horticulture industry, and instead, respondents were asked about their perceptions of automation in society in general. Aligned with prior research (Nam, 2019), respondents in this study possessed negative-leaning attitudes along with risk perceptions that could be categorized as neutral to moderate. Interestingly, the High WTP group reported the most negative attitudes and the highest risk perceptions related to automation across the groups. There appears to be a likely disconnect in how the respondents viewed employee wellbeing and the use of automation that warrants further investigation. Contextualizing the automation questions within the horticultural industry may yield different results. Additionally, conducting in-depth interviews with U.S. consumers in these different groups could help researcher to better map the cognitive structure of their decision-making process and how they relate automation to employee well-being. 
The embedded qualitative data provides a more holistic and nuanced understanding of the High and Low WTP group’s perceptions of automation use in horticultural production. When asked about both benefits to producers and consumers, approximately half of the High WTP group simply stated they did not believe automation offered benefits to either group. This aligns with the previous findings of negative attitudes and high levels of risk perceptions for automation use though. The most prevalent themes that emerged for benefits for consumers were related to the product’s quality, availability, and prices. Comparatively, benefits associated with growers included improved yields, production efficiency, and lower costs. Respondents did identify how automation could help to improve the grower’s quality of life, but this was not a prominent theme from the analysis, further supporting the conclusion that consumers may not be associating the use of automation with worker and employee wellbeing. Future research should explore how to help the public make this connection.
The findings from this research offer helpful insights for communication and outreach. There are clear and apparent differences across the audience segments discussed in this paper, which provides more justification for the need of audience segmentations and targeted communication (Ornton et al., 2025). Focusing marketing in urban areas will help to reach audiences who are WTP a premium for products produced by companies who prioritize employee well-being. However, messaging should emphasize and lead with the positive impacts on employees rather than the introduction of new automative technology to avoid rejection by this group due to their negative perceptions of the technology. To address those negative perceptions, education and outreach efforts should focus on the benefits of automation in the horticulture industry beyond profits and productions speed alone. Helping consumers clearly connect the positive impact of automation on grower wellbeing can lead to improved WTP and positive economic impacts on the industry in the future. In addition to the lines of future research already discussed, more nuanced analysis and creation of audience segments based on additional psychographics characteristics will continue to improve future communication and outreach efforts.
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