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Introduction

Rapid urbanization and land use changes have resulted in extensive road coverage, making roadsides increasingly important as critical landscapes that can support biodiversity. Pollinator-friendly roadsides offer ecological benefits, but public support is essential for their successful implementation. Despite this, adequate audience analyses to inform impactful public initiatives benefiting pollinators have not been conducted. This research study aimed to document public knowledge, perceptions, concerns, and information-seeking preferences regarding pollinator-friendly roadsides to guide future communication campaigns.





Methods

We conducted an initial, descriptive audience analysis using quota sampling to survey 1,011 Floridians. The survey measured four key areas: (1) knowledge, (2) perceptions, (3) concerns, and (4) preferred communication channels related to pollinator-friendly roadsides. Descriptive statistics were used to quantify the findings.





Results

Respondents demonstrated relatively high perceived and actual knowledge of pollinator-friendly roadsides. Perceptions varied, with both positive and negative views of pollinator-friendly roadsides expressed. Ecological and environmental benefits were ranked as the most important characteristics, while safety concerns and increased expenses emerged as the most significant barriers. Preferred communication strategies included immersive experiences such as demonstration gardens at rest stops and road signage. Social media, particularly YouTube, was identified as the favored digital platform for learning about pollinator-friendly roadsides.





Discussion

Findings suggest that educational communications should emphasize ecological benefits while addressing safety and cost concerns and correcting misperceptions. Immersive roadside experiences combined with digital content can enhance public engagement. Future research should include message testing and apply behavioral theory to identify strategies for increasing public support for pollinator-friendly roadsides. Significant opportunities remain to conduct message testing and behavioral theory-based research to uncover ways to increase public support for pollinator-friendly roadsides.
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1 Introduction

Roads, the planet’s “largest human artifact” (Forman et al., 2003, p. xiii), impact 20% of United States (U.S.) land area (Brady and Richardson, 2017) with public roads totaling nearly 6.8 million km (4.2 million miles) in 2022 (United States Department of Transportation, 2022). Urbanization has resulted in substantial land use changes, including road expansion, with negative impacts on pollinators through direct mortality, barriers to movement, habitat loss and fragmentation, and introduction of pollutants (Coffin, 2007; Dietzel et al., 2024; Glista et al., 2009; Grilo et al., 2021; Liang et al., 2023; Van Der Ree et al., 2011). Given their scope and scale, roads are increasingly recognized by researchers, conservation advocacy organizations, landowner audiences, and state Departments of Transportation (DOTs) engaged in efforts to restore pollinator populations and habitat (Braman and Griffin, 2022; Cariveau et al., 2019; Cass et al, 2022).

Amidst continued global pollinator decline, growing evidence suggests “pollinator-friendly roadsides” can be managed in urban and peri-urban areas to support pollinators by linking otherwise fragmented habitats and providing the ecological resources various species need (Hopwood et al., 2015a; Janousek et al., 2023; Wenzel et al., 2020). The restoration of native herbaceous flowering plants and other types of habitat-providing vegetation in roadsides increases pollen, nectar sources, and potential nesting sites for pollinators which increases the abundance and richness of many pollinator species (e.g., bees) when compared to roadsides dominated by low diversity vegetation (Hopwood, 2008; Majewska and Altizer, 2019; Senapathi et al., 2021).

Despite the benefits, various groups, including U.S. drivers, may lack buy-in for pollinator-friendly roadside management practices (Hopwood et al., 2015a). This study, therefore, was conducted to document public perceptions about pollinator-friendly roadsides and identify ways to increase support for this type of management. Below, we briefly introduce emergent literature on public perceptions of pollinator-friendly roadside management practices, along with related public campaigns.

Challenges to implementing pollinator-friendly roadside practices include difficulties with sourcing native plant material, adjacent landowners’ concerns about potential property damage, limited resources, perceived safety risks related to fire or vehicular collisions with wildlife, and potential negative public reactions (Hopwood et al., 2016; Lucey and Barton, 2011a; Nemec et al., 2021, 2022; Van Dyke et al., 2021; Wu et al., 2024). Public perceptions also play a significant role in the success or failure of pollinator-friendly roadside programs (Hopwood et al., 2016): state DOTs have either scaled back alternative roadside management methods or fully reverted to traditional management regimens after receiving public complaints (Lucey and Barton, 2011a; Nemec et al., 2022), which underscores the importance of public buy-in for these initiatives to succeed. Therefore, an increased understanding of the public’s awareness, knowledge, and perceptions of pollinator-friendly roadsides is vital.

Lack of knowledge is often blamed for the public complaints state DOTs receive due to pollinator-friendly roadside enhancements or practices (Lucey and Barton, 2011a; 2011b). Both Ligtermoet et al. (2022) and Warner et al. (2025b) reported low knowledge pertaining to roadside vegetation and pollinator-friendly roadsides, respectively. Generally, public knowledge assessments of sustainable roadside management practices are sparse, but there are reported links between the public’s knowledge of specific elements (e.g., roadside trees) and ecological management and the degree to which they hold favorable or unfavorable attitudes towards these practices and elements (DiFalco et al., 2022; Hale, 2019; Lucey and Barton, 2011a; 2011b). Public awareness and knowledge of the ecological and economic value of supporting pollinators have increased variably by topic and audience. For example, U.S. consumers had low awareness of neonicotinoid insecticides (a class of insecticide known for its adverse effects on pollinators) and their impact(s) on pollinators (Rihn and Khachatryan, 2016) and retail consumers widely selected desired plant traits in accordance with existing knowledge across topics (e.g., environmental stewardship) (Khachatryan and Rihn, 2018).

General public perceptions of roadside beautification practices have revealed strong preferences for formal and manicured landscapes (Nassauer, 1995; Wu et al., 2024), along with conflicting opinions over less formal plantings which may be perceived as unkempt (Weber et al., 2014). Akbar et al. (2003); Lucey and Barton (2011b), and Manoosingh et al. (2020) all reported diverse and mixed vegetation were desirable. Public criticism of pollinator-friendly roadsides often arises in fall and winter when native plants appear dormant or unhealthy. However, understanding sustainable roadside management and community differences significantly affects whether these attitudes are supportive (DiFalco and Morzillo, 2021; 2022). Strong public support has been reported for management practices that can replace traditional regimens with greater species diversity and positive environmental functions (e.g., water conservation) (Lucey et al., 2010; Manoosingh et al., 2020). These and related findings suggest positively supportive attitudes towards pollinator-friendly or sustainably managed roadsides that provide ecological and environmental benefits.

Regarding economic implications, Manoosingh et al. (2020) and Lucey et al. (2010) both documented preferences for cost-effective strategies that involved less mowing and fewer resources in contrast to traditional roadside management regimens, which were seen as fiscally wasteful. However, Lucey et al. (2010) also reported people would support their state DOT’s increased spending on sustainable landscape enhancements to allow for more environmentally conscious roadsides and rights-of-way.

Public campaigns are essential for increasing the prominence of pollinator-friendly roadsides and guiding informed decision-making (Coffman, 2002; Latinopoulos et al., 2018; Reynolds et al., 2020) especially since only one in ten people actively support these initiatives (Warner et al., 2025a). Promising approaches to raise public awareness and bolster support of pollinator-friendly roadsides include: establishing and/or publicizing demonstration pollinator gardens at welcome centers and rest stops; events (e.g., wildflower photo contests); providing access to decision-making processes; and volunteer/partnership opportunities (e.g., highway sponsorship) (Hopwood, 2023; Hopwood et al., 2016; Kuder, 2019). Roadside or welcome center signage highlighting the importance of pollinator health, the risk of endangered species loss (e.g., the Monarch Migration Trail), or “habitat(s) in progress” have also shown potential (Hopwood, 2023). Recommendations also include visually appealing graphics illustrating pollinator life cycles or wildflower foliage cycles integrated into signage and other materials (Hopwood, 2023). Finally, recommendations have included media-based public service announcements and promotional items (Hopwood et al., 2016; Warner et al., 2025a). Despite the potential value of the above strategies, the efficacy of these methods has not been evaluated, which underscores the need for such research. One exception is a recent study from Warner et al. (2025a), who found social media-style messaging improved Floridians’ attitudes towards supporting pollinator-friendly roadsides.

Campaigns designed to garner public support will be most successful when informed by thoughtful audience analysis to improve the communication of scientific information through messages that are tailored to specific audiences (Ross, 2013; Sanders et al., 2023; Slater, 1996). Therefore, this research was designed as an audience analysis activity to inform future communication campaigns that increase public support for pollinator-friendly roadside management practices. The specific objectives that guided this work were to: 1) Evaluate existing knowledge pertaining to pollinator-friendly roadsides; 2) Assess perceptions associated with pollinator-friendly roadsides; 3) Quantify concerns pertaining to pollinator-friendly roadsides; and 4) Identify information-seeking preferences regarding pollinator-friendly roadsides.




2 Conceptual framework

Audience analysis. the conceptual framework that guided this study, emphasizes understanding the characteristics, knowledge, attitudes, and preferences of a target population to design tailored communication strategies. It provides a systematic approach for predicting audience responses, integrating their needs, and shaping messages that effectively influence behaviors and support desired outcomes (Ali and Narine, 2023; Guan et al., 2022). Researchers agree that strategic promotional campaigns aligned with public interests are critical for pollinator-friendly practices to achieve their objectives. Tailoring messages for specific audiences is essential in communication strategies, but this is only possible once adequate audience analysis has been conducted. Relevant and timely information delivered via preferred modalities plays a vital role in meeting people’s needs and gives them opportunities to adopt novel ideas and behaviors (Kopiyawattage et al., 2018), such as supporting pollinator-friendly roadsides. In the context of pro-environmental behaviors, information gathering and processing may spark action, with people changing their routines and exerting pressure on decision-makers to adopt practices (e.g., managing roadsides for pollinators) (Guan et al., 2022).

The specific audience and context may affect individuals’ information-seeking preferences. For example, in 2016 researchers reported that television was the most commonly used sources of news information among Americans while personal experience was their preferred way of learning about nature (Mitchell et al., 2016; Wilkins et al., 2018). While Owens et al. (2015); Kopiyawattage et al. (2018), and Wilkins et al. (2018) reported live educational events were among the least favored modalities for learning, preferred modalities differ greatly by audience and topic. Icelanders preferred social media for obtaining and disseminating information about health and lifestyle (Pálsdóttir, 2014), while in-ground irrigation users preferred websites for learning about water (Owens et al., 2015) and Ohio urban food producers sought information from the internet (Kopiyawattage et al., 2018). Given the diversity in information-seeking preferences among various audiences and topics, it is critical to conduct audience- and context- specific research before developing a campaign. Messages should incorporate audience information-seeking preferences while addressing their concerns and perceptions and aligning with their current level of knowledge (see Figure 1).
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Figure 1 | Conceptual framework integrating the influence of knowledge, perceptions, concerns, and preferences on public support of pollinator-friendly roadsides.




3 Methods



3.1 Study context

Florida, the third most populous state in the U.S. and focus of this study, had 21.5 million people in 2021 (United States Census Bureau, 2021) and is projected to reach 33 million by 2070 (Carr and Zwick, 2016). Urbanization, in this biodiverse state (Stys et al., 2017), has converted large areas of natural lands to other purposes, and by 2070, Florida is projected to house 33 million residents (Carr and Zwick, 2016), making pollination services essential for agriculture, with pollinators contributing over $50 million per crop annually to the state’s seven most valuable crops (Mallinger et al., 2021). Florida’s 200,000 km (124,000 miles) of public roadways carry 1 billion km (623 million miles) of daily travel (Florida Department of Transportation, 2022). Although no statewide pollinator-friendly roadsides initiative exists, the Florida Wildflower Program, authorized by the Florida Statutes [Sections 20.23(3)(a) and 334.048(3)], prescribes “management practices that sustain planted wildflowers as well as naturally occurring native flora and native plant communities” (Florida Wildflower Foundation, 2024, para. 1) such as reduced mowing of roadways.




3.2 Sampling procedures

This introductory quantitative study was conducted as a preliminary investigation of this topic. The survey was distributed online through Qualtrics, a professional survey consultant company, from December 6, 2023, through January 8, 2024. We used non-probability sampling as random sampling was not feasible (Baker et al., 2013). We employed quota sampling to recruit a pool of respondents that matched state demographics for gender, age, ethnicity, and race according to the 2020 U.S. Census (Baker et al., 2013; Lamm and Lamm, 2019). Our target sample size was 1,000 respondents (18 years and older), and email invitations were distributed to 1,643 potential survey participants who participate on the company’s panels. The four quotas were programmed in the survey flow and quota-specific demographic information was collected at the beginning of the survey. If an individual opted into the survey but did not match with any unfilled quotas, they were exited from the study. The final sample size was 1,011, giving the study a 61.5% response rate. [University] Institutional Review Board approval (protocol # ET00020637) was secured before data collection began, and the instrument was reviewed by a panel of experts for face and content validity. Respondents were provided with the approved consent information and proceeded with the survey only if they agreed with the information.




3.3 Participant characteristics

Approximately half of respondents were female (see Table 1). Three-quarters reported being white and just over one-quarter identified as Hispanic. The most common household income category was $25,000-49,999 and high school was the most common education level. Approximately half of respondents reported they lived in an urban or suburban area outside city limits. It was most common for respondents to report driving less than 322 km (200 miles) weekly and about half of respondents’ driving was categorized as urban and/or city driving.


Table 1 | Respondent characteristics in an examination of Florida drivers’ perceptions of pollinator-friendly roadsides (n = 1,011).
	Characteristic
	n
	%



	Gendera


	 Male
	489
	48.4


	 Female
	515
	50.9


	 Other
	7
	0.7


	Agea


	 18-24
	151
	14.9


	 25-34
	203
	20.1


	 35-44
	192
	19.0


	 45-54
	203
	20.1


	 55-64
	170
	16.8


	 65+
	92
	9.1


	Ethnicitya


	 Hispanic/Latino/Chicano
	271
	26.8


	 Not Hispanic/Latino/Chicano
	740
	73.2


	Raceab


	 American Indian or Alaska Native
	33
	3.3


	 Asian or Pacific Islander
	37
	3.7


	 Black or African American
	169
	16.7


	 White
	745
	73.7


	 Other
	72
	7.1


	Florida residency


	 Full time Florida resident
	934
	92.4


	 Part-time Florida resident (more than half the year)
	48
	4.7


	 Part-time Florida resident (less than half the year)
	29
	2.9


	Gross household income past 12 months


	 Less than $25,000
	188
	18.6


	 25,000-49,999
	303
	30.0


	 50,000-74,999
	230
	22.7


	 75,000-99,999
	105
	10.4


	 100,000-149,999
	96
	9.5


	 150,000 or more
	46
	4.5


	 Prefer not to say
	43
	4.3


	Education


	 High school graduate
	273
	27.0


	 Some college, no degree
	231
	22.8


	 4-year college degree
	206
	20.4


	 2-year college degree
	149
	14.7


	 Graduate or professional degree
	106
	10.5


	 Less than 12th grade
	46
	4.5


	Residency


	 Urban or suburban area outside city limits
	504
	49.9


	 Subdivision in a town or city
	265
	26.2


	 Rural area, not a farm
	116
	11.5


	 Downtown area in a city or town
	96
	9.5


	 A farm in a rural area
	30
	3.0


	Occupation


	 Retired
	254
	25.1


	 Other services (except public administration)
	210
	20.8


	 Retail trade
	93
	9.2


	 Educational services, and health care and social assistance
	82
	8.1


	 Information
	57
	5.6


	 Arts, entertainment, and recreation, and accommodation and food services
	53
	5.2


	 Manufacturing
	52
	5.1


	 Finance and insurance, and real estate and rental and leasing
	45
	4.5


	 Professional, scientific, and management, and administrative and waste management services
	45
	4.5


	 Agriculture, forestry, fishing and hunting, and wildlife construction
	43
	4.3


	 Transportation and warehousing and utilities
	36
	3.6


	 Public admin
	23
	2.3


	 Wholesale trade
	18
	1.8


	Average miles driven in Florida weekly


	 Less than 322 km (200 miles)
	669
	66.2


	 Between 322 km and 483 km) (200 and 300 miles)
	273
	27.0


	 More than 483 km (300 miles)
	69
	6.0


	Driving habitsc


	 Urban and/or city driving
	–
	52.84 (SD = 27.405)


	 Interstate and/or major state highway driving
	–
	27.04 (SD = 20.261)


	 Rural driving
	–
	20.12 (SD = 23.657)


	Political beliefs


	 Moderate
	476
	47.1


	 Conservative
	188
	18.6


	 Liberal
	147
	14.5


	 Very conservative
	109
	10.8


	 Very liberal
	91
	9.0





N = 1011.


a denotes items used in quota specification.

b total exceeds 100% because respondents could select all that applied for this variable.

c cumulative percentage.







3.4 Instrumentation, measures, and interpretation

We used a researcher developed instrument (see Supplementary Table A1 in Supplementary Material) to address the study’s objectives. Sections of the survey included perceived knowledge, actual knowledge, concerns related to pollinator-friendly roadsides, information-seeking preferences, and message testing.



3.4.1 Perceived knowledge

This measure was a five-point Likert scale with six individual items (Cronbach’s alpha = .901). Two of these collected awareness (e.g., I am aware of the ecological benefits of pollinator-friendly roadsides) and four collected knowledge (e.g., I am knowledgeable of the patterns of migratory pollinators that can inhabit roadsides). Response options ranged from strongly disagree to strongly agree and were coded from 1 to 5. Following recommendations from Lindner and Lindner (2024), the interpretation of the means was: strongly disagree (1.00 –1.50), somewhat disagree (1.51 – 2.50), neither agree nor disagree (2.51 – 3.50), somewhat agree (3.51 – 4.50), and strongly agree (4.51 – 5.00).




3.4.2 Actual knowledge

Actual knowledge was collected using five true or false questions (e.g., Roadside vegetation management influences how insect pollinators use roadsides) where the correct response for all was true. A sum of correct responses was created by assigning a point to each correct response and adding these points, so an individual could score up to five points.




3.4.3 Perceptions

To assess importance, respondents were instructed to indicate how important each of ten items (e.g., aesthetics) were to them (Cronbach’s alpha = .910). Response options ranged from not at all important to extremely important and were coded from 1 to 5. The means for these responses were interpreted as follows: not at all important (1.00 –1.50), slightly important (1.51 – 2.50), moderately important (2.51 – 3.50), very important (3.51 – 4.50), and extremely important (4.51 – 5.00) (Lindner and Lindner, 2024).




3.4.4 Concerns

From a list of eight concerns, we asked respondents to indicate whether they were concerned, with two possible responses: yes and no. Any item to which a respondent indicated they were concerned was followed with a nested question that asked how concerned they were about that item. Response options ranged from only slightly concerned to extremely concerned and were coded from 1 to 5.




3.4.5 Information-seeking preferences

To gather information-seeking preferences, respondents were asked to indicate the effectiveness they associated with ten different modalities through which they could receive information about pollinator-friendly roadsides (Cronbach’s alpha = .898). For the social media item, anyone who indicated social media was moderately effective, very effective, or extremely effective was shown a subsequent question and asked to indicate the perceived effectiveness regarding six specific social media channels (Cronbach’s alpha = .841). Response options ranged from not at all effective to extremely effective and were coded from 1 to 5. Interpretation of the means was: not at all effective (1.00 –1.50), somewhat effective (1.51 – 2.50), moderately effective (2.51 – 3.50), very effective (3.51 – 4.50), and extremely effective (4.51 – 5.00) (Lindner and Lindner, 2024).





3.5 Data cleaning and analysis

Data were imported into SPSS (v. 29.0.1.1), and the file was cleaned to remove any incomplete or spam (e.g., computer generated or fake) responses. Responses were coded as complete only if the participant responded to all items; incomplete responses were not included and the final sample size was 1,011. Following this, reliabilities for the scales were run using Cronbach’s alpha, and all were above.70 as detailed above, which indicates strong reliability and internal consistency (Cronbach, 1951).

Descriptive statistics were used to fulfill the research objectives and were conducted within SPSS. Perceived knowledge, importance of pollinator-friendly roadsides characteristics, level of concern, perceptions, information-seeking preferences, and social media preferences were all either Likert or semantic differential five-point scales and were thus ordinal data. These data were summarized by calculating means and standard deviations. Quartiles (i.e., 25th, 50th, and 75th percentiles) were calculated to demonstrate the distribution of the data. Actual knowledge (true/false) and presence of concern (yes/no) were bimodal, nominal data and were summarized by calculating the number and percentage of respondents indicating true or yes, respectively. A perceived knowledge mean was quantified by calculating the mean and standard deviation of the six perceived knowledge items and an actual knowledge sum was calculated by adding all true responses.





4 Results



4.1 Objective 1. evaluate existing knowledge pertaining to pollinator-friendly roadsides

The perceived knowledge grand mean was 3.07 (SD = 1.046) which corresponds to neither agree nor disagree with the items, on average. Means for individual items (see Table 2) fell within this range and revealed higher awareness of ecological and socio-economic benefits of pollinator-friendly roadsides. The lowest knowledge was reported for how roadside management decisions are made pertaining to staffing and funding.


Table 2 | Perceived knowledge reported by respondents in an examination of Florida drivers’ perceptions of pollinator-friendly roadsides (n = 1,011).
	Response item
	
	
	Percentiles


	
	M
	SD
	25
	50
	75



	I am aware of the ecological benefits of pollinator-friendly roadsides.a
	3.42
	1.28
	3.00
	4.00
	4.00


	I am aware of the socio-economic benefits of pollinator-friendly roadsides.a
	3.29
	1.27
	2.00
	3.00
	4.00


	I am knowledgeable of the patterns of migratory pollinators that can inhabit roadsides.b
	3.06
	1.28
	2.00
	3.00
	4.00


	I am knowledgeable of how roadside management decisions are made, in regards to driver/passenger safety.b
	3.00
	1.32
	2.00
	3.00
	4.00


	I am knowledgeable of how roadside management decisions are made, in regards to funding.b
	2.86
	1.28
	2.00
	3.00
	4.00


	I am knowledgeable of how roadside management decisions are made, in regards to staffing.b
	2.76
	1.28
	2.00
	3.00
	4.00


	Overall meanc
	3.07
	1.05
	2.33
	3.00
	3.83





The most common response for these items was: asomewhat agree. bneither agree nor disagree. ccomposite value of all individual items. Responses included: strongly disagree (1), somewhat disagree (2), neither agree nor disagree (3), somewhat agree (4), strongly agree (5).



Actual knowledge responses revealed respondents were fairly knowledgeable (see Table 3). Sums of correct answers ranged from 0 (no answers or missing all data) to 5, and 53.0% of respondents (n = 536) achieved a perfect score while 28.3% (n = 286) achieved four out of five responses correct. A smaller proportion of respondents scored three (13.6%, n = 138), two (4.0%, n = 40), one (0.7%, n = 7), and zero (0.4%, n = 4) correct, respectively. On the individual items, respondents were most likely to correctly indicate true to “Pollinator-friendly roadsides provide food (e.g. nectar, pollen, and caterpillar host plants) and other resources (nesting habitat, shelter) for insect pollinators.”


Table 3 | Actual knowledge demonstrated by respondents in an examination of Florida drivers’ perceptions of pollinator-friendly roadsides (n = 1,011).
	Knowledge item
	Correct responses


	n
	%



	Pollinator-friendly roadsides provide food (e.g. nectar, pollen, and caterpillar host plants) and other resources (nesting habitat, shelter) for insect pollinators. (n = 1010)
	929
	91.9


	Pollinator-friendly roadsides help increase the diversity and stability of the insect pollinator community. (n = 1002)
	897
	89.5


	Pollinator-friendly roadsides can increase the pollination services and natural control of “pest” insects on adjacent landscapes, such as crop fields and wild lands. (n = 1008)
	874
	86.7


	Roadside vegetation management influences how insect pollinators use roadsides. (n = 1007)
	827
	82.1


	Roadsides with abundant native grasses and wildflowers, managed by judicious mowing and other management tools, provide the best insect pollinator habitat. (n = 1004)
	798
	79.5





Correct response was true for all items.






4.2 Objective 2. assess perceptions associated with pollinator-friendly roadsides

Eight of the items associated with aspects of pollinator-friendly roadsides fell within the very important range, with ecological and environmental benefits ranked as the most important (see Table 4). Two items: location and benefits to my well-being, were designated as moderately important, while aesthetics was the least important.


Table 4 | Importance of pollinator-friendly roadsides characteristics reported by respondents in an examination of Florida drivers’ perceptions of pollinator-friendly roadsides (n = 1,011).
	Response item
	
	
	Percentiles


	
	M
	SD
	25
	50
	75



	Ecological benefits (providing habitats for pollinators and wildlife)a
	3.99
	1.06
	3.00
	4.00
	5.00


	Environmental benefits (improve air quality, storm water runoff prevention, carbon sequestration) a
	3.98
	1.06
	3.00
	4.00
	5.00


	Agricultural benefits (supportive of pollination, pest control) a
	3.89
	1.07
	3.00
	4.00
	5.00


	Sustainability (effort required)b
	3.83
	1.05
	3.00
	4.00
	5.00


	The extent of native vegetation usedb
	3.74
	1.06
	3.00
	4.00
	5.00


	Ease of controlling plants usedb
	3.69
	1.03
	3.00
	4.00
	4.00


	Ease of establishment and maintenance costb
	3.63
	1.04
	3.00
	4.00
	4.00


	Locationb
	3.59
	1.09
	3.00
	4.00
	4.00


	Benefits to my well-being (stress reduction, rejuvenating)b
	3.42
	1.19
	3.00
	4.00
	4.00


	Aesthetics (color, patter/design, combination of plants)c
	3.10
	1.18
	3.00
	4.00
	4.00





Most common responses for these items: aextremely important. bvery important. cmoderately important. Responses included: not at all important (1), slightly important (2), moderately important (3), very important (4), extremely important (5)






4.3 Objective 3. quantify concerns pertaining to pollinator-friendly roadsides

More than half of respondents were concerned with pollinator-friendly roadsides increasing vehicle collisions with wildlife and affecting taxpayer expenses (see Table 5). The greatest level of concern, on average, was associated with increasing vehicle collisions with wildlife and affecting driver/passenger safety.


Table 5 | Concerns associated with pollinator-friendly roadsides in an examination of Florida drivers’ perceptions of pollinator-friendly roadsides (n = 1,011).
	Response item
	
	
	
	
	Percentiles


	
	na
	%
	M
	SD
	25
	50
	75



	I am concerned about pollinator-friendly roadsides increasing vehicle collisions with wildlife.b
	558
	55.2
	3.92
	1.08
	3.00
	4.00
	5.00


	I am concerned about pollinator-friendly roadsides affecting taxpayer expenses. b
	515
	50.9
	3.76
	1.09
	3.00
	4.00
	5.00


	I am concerned about pollinator-friendly roadsides bringing undesirable wildlife to roadsides.c
	490
	48.5
	3.81
	1.04
	3.00
	4.00
	5.00


	I am concerned about pollinator-friendly roadsides affecting driver/passenger safety.c
	466
	46.1
	3.86
	.95
	3.00
	4.00
	5.00


	I am concerned about pollinator-friendly roadsides having seasons of overgrowth and unsightly plants along roadsides. c
	465
	46.0
	3.65
	1.08
	3.00
	4.00
	5.00


	I am concerned about pollinator-friendly roadsides growing undesirable plants. d
	456
	45.1
	3.63
	1.10
	3.00
	4.00
	5.00


	I am concerned about pollinator-friendly roadsides increasing damage incidents to property (land, vehicles, etc.) c
	445
	44.0
	3.85
	.94
	3.00
	4.00
	5.00


	I am concerned about pollinator-friendly roadsides impacting above and below ground power lines.d
	445
	44.0
	3.78
	1.00
	3.00
	4.00
	5.00





Five-point semantic differential anchors were: only slightly concerned (1) and extremely concerned (5). aThe number presented here represents those who indicated they were concerned with this item and were subsequently provided a scale upon which to rate the level of their concern. The most common response for these items was: b5, c4. d3.






4.4 Objective 4. identify information-seeking preferences regarding pollinator-friendly roadsides

The most effective communication method, on average, was demonstration gardens at welcome centers and/or rest stops, with very effective status (see Table 6). Among those who indicated social media was moderately effective, very effective, or extremely effective, YouTube and Facebook were the most preferred platforms. YouTube, Facebook, Instagram, and TikTok social media platforms were considered very effective while X and Snapchat were deemed moderately effective.


Table 6 | Effectiveness of communication methods associated with pollinator-friendly roadsides reported by respondents in an examination of Florida drivers’ perceptions of pollinator-friendly roadsides (n = 1,011).
	Communication method
	
	
	Percentiles


	M
	SD
	25
	50
	75



	Demonstration gardens at welcome centers and/or rest stops
	3.59
	1.16
	3.00
	4.00
	5.00


	Road signs
	3.48
	1.10
	3.00
	4.00
	4.00


	Social media postsa
	3.45
	1.22
	3.00
	4.00
	4.00


	YouTube
	3.83
	1.11
	3.00
	4.00
	5.00


	Facebook
	3.70
	1.12
	3.00
	4.00
	5.00


	Instagram
	3.64
	1.10
	3.00
	4.00
	5.00


	TikTok
	3.54
	1.30
	3.00
	4.00
	5.00


	X (formerly known as Twitter)
	3.34
	1.29
	2.00
	3.00
	4.00


	Snapchat
	2.94
	1.34
	2.00
	3.00
	4.00


	Brochures at welcome centers and/or rest stops
	3.33
	1.20
	3.00
	3.00
	4.00


	Billboards
	3.21
	1.18
	2.00
	3.00
	4.00


	Local county-wide meetings
	3.16
	1.20
	2.00
	3.00
	4.00


	County IFAS Extension agent presentations
	3.10
	1.22
	2.00
	3.00
	4.00


	Mailed flyers
	2.98
	1.30
	2.00
	3.00
	4.00


	Radio announcements
	2.97
	1.20
	2.00
	3.00
	4.00


	E-newsletter
	2.95
	1.28
	2.00
	3.00
	4.00






a respondents who indicated social media was moderately effective, very effective, or extremely effective (n = 793) were shown the subsequent six-item question regarding specific social media.








5 Discussion

There is a significant lack of information on the public’s knowledge and perceptions regarding pollinator-friendly roadsides and roadside management. Without such information, communication campaigns are unlikely to succeed. The lack of existing research also prevents direct comparison of our findings with those of other studies. Returning to the study purpose of informing successful future communication strategies to increase support for pollinator-friendly roadsides, this work sought to evaluate existing knowledge, assess perceptions, quantify concerns, and identify information-seeking preferences pertaining to this topic. While our findings are drawn from respondents in Florida, they may be worthy of consideration on a broader scale.

Evidenced by objective and subjective measures, our respondents generally have strong knowledge surrounding environmental and ecological aspects of pollinator-friendly roadsides, but less knowledge about related management approaches. In other words, they understand the benefits but see the decision-making leading to this type of roadside management as a mystery. Respondents in the present study report similar levels of perceived knowledge compared to Floridians’ knowledge levels reported by Warner et al. (2025a). However, our respondents demonstrated relatively high actual knowledge compared to prior literature that often assumes low public awareness (Lucey and Barton, 2011a, 2011b), which challenges assumptions about knowledge gaps as the primary barrier. Considering the linkage between knowledge level and public support in similar (Lucey and Barton, 2011a; 2011b) and related (e.g., trees and vegetation management) (DiFalco et al., 2022; Hale, 2019) contexts, the high perceived and actual knowledge we document suggests good likelihood for supportive attitudes towards pollinator-friendly roadsides.

Turning from knowledge to perceptions, respondents indicated the most important characteristics of pollinator-friendly roadsides to them are ecological and environmental, which aligns with Lucey et al. (2010) and Manoosingh et al. (2020) who found similar elements as the most important characteristics. It is interesting that aesthetics is the least important element, which aligns with Manoosingh et al. (2020). However, our finding diverges from Wu et al.’s (2024) reported high rating for aesthetics in swales and Ligtermoet et al.’s (2022) reported importance of aesthetics in streetscapes, suggesting the existence of critical context-specific differences among stormwater infrastructure, roadside greening, and pollinator-friendly planting preferences. Our finding suggests drivers may be willing to tolerate less aesthetically pleasing or off-season appearances as a tradeoff for the characteristics they find most important. This finding may also be influenced by Florida’s year-round growing season, which minimizes the visual disruption typically caused by dormant periods. Unlike regions with harsher winters, much of Florida maintains a consistently verdant landscape, reducing the likelihood of stark or unsightly seasonal transitions and preserving aesthetic continuity throughout the year.

In terms of their concerns, respondents in the present study indicated they were concerned about pollinator-friendly roadsides increasing the likelihood of vehicle collisions with wildlife, like other research (Nemec et al., 2022, 2021; Van Dyke et al., 2021), and were more concerned about this than any other possible issue. This convergence suggests that perceived safety risks are a reoccurring barrier across audiences. Perhaps due to perceived threats of collision, respondents were nearly as concerned about driver/passenger safety and undesirable wildlife being attracted to roadsides.

While previous studies (Lucey et al., 2010; Manoosingh et al., 2020) found traditional maintenance practices were not seen as being cost effective, respondents in the present study as well as in Ligtermoet et al. (2022) diverged by being highly concerned about potential taxpayer expenses associated with roadside plantings rather than viewing them as cost-saving measures. This finding could be explained by a lack of accessible cost data. It is also possible that Floridians, accustomed to year-round vegetation growth, perceive continuous roadside maintenance as a standard necessity without distinguishing between conventional single-species management practices that demand frequent mowing and more ecologically strategic, pollinator-friendly approaches.

In sharing their information-seeking preferences, respondents indicated an interest in educational communication playing a role in the travel experience, with the most effective communication method being demonstration gardens along roadways (e.g., at a rest stop or welcome center), although brochures in these locations were seen as less effective. The preference for demonstration gardens could relate to their integration of experiential learning opportunities and their linkage between humans and nature (Gomez and Derr, 2021). Others have reported interpretive and hands-on programs being effective for pollinator education in general (Bueddefeld et al., 2022; Griffin and Braman, 2021). Although other modalities are potentially interactive (e.g., educational presentations), demonstration gardens comprised the only modality linking people directly to nature. Road signs were the second most effective communication method, but billboards were seen as being less effective, implying “micro” educational snippets along the journey could be used to connect drivers and passengers to the landscape. Social media also received high ratings, with YouTube being the most preferred channel. As a video-based social media channel, the preference for YouTube suggests immersive video content being a promising option. Considered together, our respondents’ interests in demonstration gardens and YouTube suggests a novel approach to experiential learning in roadside conservation, which suggest technology and physical spaces can jointly foster pro-environmental behaviors.



5.1 Recommendations

Given the value of integrating audience analysis results into communications, individuals tasked with promoting pollinator-friendly roadsides to garner public support, such as Department of Transportation decision-makers, extension educators, and environmental communication professionals, should consider application of the information shared here. Informed by these findings, public communications should highlight the elements drivers value (e.g., environmental and ecological contributions of pollinator-friendly roadsides).

In addition to highlighting valued elements, we also recommend public communications address existing concerns (e.g., perceived safety issues and cost implications). Research has demonstrated a lack of relationship between this type of roadside management approach (e.g., reduced mowing) and wildlife vehicular collisions (e.g., with deer) (Florida Wildflower Foundation, 2024; Hopwood et al., 2015a). There is also documentation that this type of management is linked to cost savings (Hopwood et al., 2015a; 2015b) and highway beautification in general can provide substantial economic benefit including jobs (Khachatryan et al., 2014). This dissonance likely exists due to limited public knowledge about these spaces (Lucey and Barton, 2011a; 2011b), which leads to unfamiliarity. Without clear messaging about ecological benefits, cost savings, and safety data, it is likely the public fills gaps with speculation. These discrepancies between perceived and actual relationships between pollinator-friendly roadsides, wildlife vehicle collisions, and costs demonstrate a dissonance between driver concerns and real threats, presenting an opportunity to correct misperceptions.

With the appropriate messaging content identified in terms of important elements and concerns, drivers’ preferences for content delivery should be incorporated into the preferred modalities. We recommend the development of communications close to the location and timing of pollinator-friendly roadside implementation and/or maintenance projects, with micro signage used in the immediate path of the journey and demonstration gardens with interpretive signage along the route. Using these communications to inform drivers of the type of plants they have seen along with their associated benefits, and inserting additional education, may be valuable. Videos that replicate the drive through exposure to pollinator-friendly roadsides should be considered as a “digital twin” to these recommended experience-focused communications. Our recommendations for immersive education may be especially effective when considered together with Wu et al.’s (2024) report that actual exposure to biodiverse swales reduced people’s previous concerns with them.

While this research was conducted to inform communication strategies, the findings do also offer implications for policy and implementation. We recommend policies be developed to offer public-facing information of safety and costs associated with pollinator-friendly roadsides to demonstrate these practices do not increase wildlife collisions and can reduce maintenance costs. Cost-benefit analyses should be developed along with new transportation projects. We echo Ligtermoet et al.’s (2022) call for stakeholder engagement and suggest the development of participatory frameworks, such as pollinator-friendly roadside sponsorship programs, to involve community on a deeper level.




5.2 Limitations and potential for future research

Limitations of this research are consistent with that of other purposive online survey studies. First, the online survey format limited participation to individuals with access to a computer or similar device as well as internet, resulting in possible coverage error (Baker et al., 2010), especially in rural areas where internet access may be less available. Generalizability is limited by the use of purposive rather than probability sampling; however, our alignment with a quota sample mirroring the population reduced this limitation (Lamm and Lamm, 2019). The use of self-reported measures rather than observation is also a limitation, but the anonymity and non-personal nature of the topic reduced the possibility that respondents were swayed to respond in a specific manner (Larson, 2019). Finally, the geographic scope of our research was limited to Florida, and the findings may be region-specific due to several contextual factors including the state’s year-round growing season, absence of a state income tax, and competing economic priorities such as hurricane recovery and infrastructure resilience.

To build on this initial audience analysis activity, future research should integrate behavioral theory to further disentangle drivers of support for pollinator-friendly roadsides (Balmford et al., 2021). Future research should develop more nuanced measures of knowledge. To build on this descriptive study, future research could integrate more complex multivariate analyses, identify predictive relationships, and compare results among various subgroups that comprise the population of Florida drivers. Message testing research should be conducted, and it would be advantageous to explore driver responses to message frames that emphasize the important elements of pollinator-friendly roadsides while addressing the concerns documented here.





6 Conclusions

This research offers a timely and nuanced understanding of public perceptions and preferences surrounding pollinator-friendly roadsides. The findings reveal clear support for biodiversity-focused management approaches in contrast to intensively mown, turfgrass dominated roadsides, which seems to be rooted in broader environmental values. These values may be further activated by immersive communications, especially if concerns over perceived safety issues and expenses are thoughtfully addressed. Ultimately, this work provides actionable insights for future educational campaigns aimed at cultivating public support of pollinator-friendly roadsides, especially in the context of rapid urbanization and land development.
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