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Introduction
Despite the importance of water to sustain life, the 
environment, and economic development, people continue 
to mismanage scarce water resources, leading to major 
environmental challenges (Hogeboom, 2020). The United 
States Environmental Protection Agency (EPA) (2013) 
estimates that nearly 30% of the 29 billion gallons of water 
used by the country’s households is allocated for outdoor 
water use, and during the summer heat, a household’s 
outdoor use may be as high as 70% of total use. Not only 
does overwatering lawns reduce freshwater supplies, but 
the improper use of lawn fertilizer also impairs inland and 
coastal water quality (Hochmuth et al., 2012; Shuman, 
2002). These issues highlight the importance of protecting 
water quantity and quality through Extension program-
ming targeting residential lawns and landscapes.

Getting residents to change their lawn and landscape 
practices is challenging because they are influenced by their 
neighborhood, regional climate, and type of household 
(Cook et al., 2012). Furthermore, social norms and regula-
tions may dissuade residents from adopting conservation 
behaviors (Kollmuss & Agyeman, 2002). Social science 
research and behavioral theories can help Extension 
professionals better understand their audience and their 
social context to tailor their programmatic strategies. In 

this article, we provide real examples of how university 
researchers used the Diffusion of Innovations (DOI) theory 
(Rogers, 2003) to analyze Florida residents’ perceptions of 
landscape conservation and fertilizer behaviors and identify 
barriers and opportunities to encourage widespread 
adoption. The information and recommendations are 
intended for Extension professionals and other practitio-
ners to promote behavior change in household landscaping 
practices.

Conservation innovations diffuse 
as people adopt and influence 
others
DOI seeks to explain why some innovations become 
popular quickly while others may never become popular 
or widely adopted. The theory implies that the speed 
of diffusion of technologies, behaviors, and ideas (all 
considered innovations) is largely determined by adopters’ 
characteristics, and how adopters perceive the innovation 
(Rogers, 2003). Within a social system, the audience can be 
segmented into the following five adopter stages or groups, 
ordered according to the groups’ receptiveness to adopting 
an innovation (e.g., an environmentally friendly landscape 
practice): (1) innovators, (2) early adopters, (3) early 
majority, (4) late majority, and (5) laggards.

https://edis.ifas.ufl.edu
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An innovation’s characteristics 
influence its chances for adoption
In addition to the adopter stages, DOI proposes that the 
audience’s adoption issignificantly influenced by five char-
acteristics of innovations: relative advantage, compatibility, 
observability, complexity, and trialability. Extension profes-
sionals may reference Table 1 to guide their assessment of 
an innovation for its perceived level of attractiveness to 
potential adopters, based on the five characteristics.

Analyzing How Residents Perceive Landscape Conserva-
tion Practices: The researchers surveyed residents on how 
they rate landscape water conservation and fertilizer best 
management practices (BMPs) according to the five per-
ceived characteristics of innovations. Residents were also 
asked about their adoption of a variety of the conservation 
and fertilizer BMPs. Examples of the 18 water conservation 
BMPs included using drip irrigation, drought-tolerant 
plants, and seasonal adjustment of irrigation. The 11 
fertilizer BMPs included following fertilizer label instruc-
tions, applying fertilizer based on soil testing, and ensuring 
landscape contractors are trained in proper fertilizer 
application. For analysis, the researchers used multiple 
linear regression to determine which of the five DOI 
characteristics were statistically significant predictors of 
Florida residents’ adoption of landscape water conservation 
and fertilizer BMPs. To account for differences between 
more innovative residents and the rest of the population, 
the respondents who had adopted the most water conserva-
tion practices (top 10%) and fertilizer practices (top 16%) 
were analyzed separately and compared (Warner et al., 
2019; Warner et al., 2020). We share key findings from these 
analyses in the following section.

Key Findings to Accelerate 
Landscape Conservation
The studies described below identified the extent of Florid-
ians’ engagement in water conservation and fertilizer BMPs. 
This research examined the most important characteristics 
of innovations that can be used to help diffuse these 
landscape BMPs. There were also some key differences in 

educational needs among people who were more and less 
engaged in using BMPs.

Engagement in BMPs

•	 The level of engagement in water conservation and 
fertilizer BMPs varied substantially. Some of these 
practices were highly used by the majority while others 
were not. These findings highlight the diversity in use of, 
and perceptions associated with, these BMPs.

•	 Most Floridians were currently following watering 
restrictions (this may be due in part to legal requirements 
to do so) and had low-water-consuming plants (e.g., 
native grasses and shrubs) in their yard, while less than 
half were engaged in other conservation practices, such 
as using rain sensors to turn off irrigation when there 
was adequate precipitation and replacing high-volume 
irrigated areas with low-volume irrigation.

•	 Floridians are most likely to always read and follow fertil-
izer label directions and clean up any fertilizer spilled 
on paved surfaces. They are least likely to ask fertilizer 
applicators about their professional training/certification, 
or to use soil test results to understand what nutrients are 
needed.

Characteristics of innovations influencing BMP 
engagement

•	 When considering how the five characteristics of innova-
tions influenced Floridians’ overall fertilizer BMP adop-
tion, compatibility, trialability, and relative advantage 
were significant predictors.

•	 When considering how the five characteristics of innova-
tions influenced Floridians’ overall adoption of water 
conservation practices, compatibility, trialability, and 
relative advantage were significant predictors.

•	 In the studies on both water conservation and fertilizer 
BMP engagement, compatibility was the most important 
predictor, followed by trialability and relative advantage.

•	 Complexity and observability were not significant 
predictors of either water conservation or fertilizer BMP 
engagement.

Table 1. Five Key Perceived Characteristics of an Innovation.
Relative Advantage Compatibility Observability Complexity Trialability

Is the conservation 
innovation better than 
the potential adopter’s 
previous practice (e.g., 
economic, social, and 
convenience advantages)?

Is the conservation 
innovation compatible 
with the potential 
adopter’s current 
behaviors, needs, values, 
and beliefs?

How easily can the 
potential adopter 
observe the results of the 
conservation innovation?

How difficult is 
understanding and 
using the conservation 
innovation to the 
potential adopter?

Can the potential 
adopter test or try the 
conservation innovation 
before they adopt or 
purchase it?
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•	 These findings provide an important starting point for 
understanding the drivers of adoption of suites of water 
conservation and fertilizer BMPs broadly. Specifically, 
three of the five characteristics appear to be influential on 
residents’ landscape behaviors.

Educational needs relating to level of BMP adoption

•	 Compared to those who were using more BMPs, less 
engaged individuals were not as likely to engage in active 
learning opportunities such as visiting an Extension 
office, engaging in a Twitter chat, getting trained as a 
volunteer, or participating in a webinar.

•	 There were no differences in educational preferences 
between more and less innovative individuals on passive 
learning opportunities such as reading a fact sheet, 
watching a video, or visiting a website.

•	 Complexity and observability were significant factors 
among innovative individuals’ fertilizer BMP and water 
conservation engagement. For instance, perceptions that 
research-based landscape BMPs are not overly compli-
cated and opportunities to see the results of adopting 
them are important among those who are first to adopt. 
This finding may be due to the likelihood that more 
innovative individuals had actually used or been exposed 
to the BMPs to grasp their complexity and observability 
while less innovative individuals had less exposure. None-
theless, neighborhood and HOA expectations and social 
norms likely contribute to observability by encouraging 
or discouraging existing examples for others to see.

How Extension Professionals Can 
Use the Findings
Extension professionals and other practitioners can use 
these findings in a number of ways to integrate DOI into 
their programs to support diffusion of research-based water 
conservation and fertilizer BMPs. They should consider the 
following:

•	 Identify the current extent of adoption of BMPs within 
their target audience. BMPs with high adoption rates 
may need minimal support to be self-sustaining, while 
others with low adoption rates may need more attention. 
To understand adoption rates, it may be helpful to read 
the Warner et al. (2020) EDIS article (https://edis.ifas.ufl.
edu/publication/WC345), which presents findings from 
the 2018 statewide survey on Floridians’ engagement 
in landscape water conservation BMPs. Additionally, 
research is needed to better understand the current state 
of BMP adoption.

•	 Emphasize how BMPs are compatible with a target 
audience’s values, yard care routines, community 
aesthetics, and budget. Doing this requires having a deep 
understanding of the audience. For example, an Exten-
sion professional promoting the use of low-water plants 
in a community with very specific aesthetic codes would 
want to emphasize how specific low-water plants can fit 
and thrive within the prescribed landscape. An Extension 
professional tasked with disseminating information about 
calculating appropriate fertilizer rates among environ-
mentally motivated individuals might emphasize how this 
practice can protect local wildlife. When people perceive 
a new practice is compatible with their lives, they will be 
more likely to adopt.

•	 Provide opportunities for residents to try out BMPs 
before deciding whether or not to adopt them. Hands-on 
activities such as fertilizer-selection simulations or 
opportunities to adjust irrigation controls can provide 
these critical opportunities to try out BMPs. When 
opportunities are provided so people can try out new 
practices before having to make a decision, they will be 
more likely to adopt.

•	 Emphasize how BMPs are better than the practices they 
replace. Landscape BMPs may provide opportunities to 
save money, increase turfgrass health, improve landscape 
aesthetics, or reduce the amount of time spent on yard 
care, compared to current practices. When characteristics 
such as these are brought to the forefront of education 
and BMPs are perceived as being better than other 
practices previously used, people are more likely to adopt.

•	 Provide educational materials in a variety of formats 
that reach more and less innovative individuals. Passive 
Extension education (i.e., websites, fact sheets) are 
likely to reach a broader audience and may be used to 
raise awareness and help people develop initial positive 
perceptions. More active Extension education (i.e., group 
trainings, webinars) are likely reaching people who 
are already aware and somewhat motivated to adopt, 
and they should bring in more complex material and 
persuasive elements as individuals further develop their 
perceptions.

Conclusion
The importance of fresh water cannot be overstated, 
because its use varies widely from drinking to landscape. 
Specifically to Florida, the scarcity of freshwater resources 
is compounded by the daily influx of new residents and 
overuse by residents. Extension professionals and practitio-
ners working with water quality, water conservation, and 
landscape practices need to understand how to better build 

https://edis.ifas.ufl.edu/publication/WC345
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quality outreach programs to engage residents in more 
efficient use of their available water resources. Extension 
professionals can apply DOI to better understand why 
residents choose (or do not choose) to adopt innovations 
in their landscape, and in turn, make a bigger impact 
on Florida’s environment and water supply. Specifically, 
compatibility, trialability, and relative advantage tend to be 
the most important characteristics that can be incorporated 
into education and outreach to improve uptake of BMPs. 
These characteristics should be contextualized for the 
specific innovation being promoted and the audience being 
targeted. Extension professionals can also use DOI to seg-
ment the residential population, according to receptiveness 
to conservation innovations, to strategically target residents 
most likely to adopt and then influence others. To learn 
more about the research referenced throughout this article, 
the two full studies can be found in the Journal of Agricul-
tural Education and Urban Forestry and Urban Greening.
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