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Nutrient losses from common lawn care practices have been identified as significant 
contributors to nonpoint source (NPS) pollution in New England's watersheds. Lawn 
care practices that potentially contribute to NPS pollution have been a target for 
university Extension programs for some time; however little research exists that 
explores either the social dynamics involved or the means of achieving behavioral 
changes with lawn care practices. Following the principles of Community Based 
Social Marketing (CBSM), this thesis first conducted an initial study to examine New 
England lawn care behavior and the results from this study were used to guide the 
development of region specific outreach and education. This thesis then used the 
empirical results of the initial study to develop and implement a successful educational 
outreach campaign that was then implemented in the Bangor area of Maine 
collaborating with the University of Maine Cooperative Extension. After the 
implementation of the campaign this thesis conducted an evaluation study to test the 
effectiveness of the campaign at encouraging desired behavioral change and also to 
test the effectiveness of using normatively framed campaign messages. To ensure that 
the results from the initial study were theoretically sound and useful for Extension 
staff, the theory of planned behavior (TPB), a proven social/psychological theoretical 
framework, was employed. The TPB helped to structure the initial study, aid with 
analysis, and produce more meaningful results. The thesis produced meaningful 
empirical data that were analyzed and the results used to develop outreach and 
education that changed behavior thereby helping to protect regional water quality.  
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Chapter 1 
The Insidious Lawn and the Environment 

1.1. American Lawn Culture and Water Quality 

Since its first appearance in the United States during the late eighteenth 

century (Jenkins 1994) the turfgrass lawn has grown to dominate yards, parks, athletic 

fields, golf courses, waysides, and just about every open space managed by 

Americans, blanketing an estimated 32 million acres across the country (Milesi et al. 

2005).	  The American lawn receives more care, time, and attention from individuals 

and households than any other natural space (Robbins 2007). Americans spend an 

estimated 40 billion dollars a year on lawn care, which is more than the Gross 

National Product of Vietnam (Steinberg 2006). A major driver of this expansion and 

obsession with lawns is the socio-cultural importance of lawns in the United States 

that had developed over the past sixty years (Jenkins 1994; Steinberg 2006; Robbins 

2007).  

The effects of lawns and lawn care behavior contribute to a variety of negative 

impacts on the environment, including degrading water quality through the use of 

lawn chemicals (such as fertilizers and pesticides), diminishing air quality from lawn 

mower exhaust, and increasing water consumption for watering lawns (Bormann et al. 

2001). An issue of particular importance concerns fertilizer and pesticide runoff from 

lawns, which is a significant source of nonpoint source pollution (NPS). NPS pollution 

includes pollutants, such as fertilizers and pesticides, which comes from many diffuse 

sources and can be carried via rainfall and snowmelt into waterways (EPA “Polluted 

Runoff: Non Point Source” 2010). Fertilizer runoff from lawns is associated with 
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many water quality concerns such as algal blooms, eutrophication, and contaminated 

groundwater (Law et al. 2004). Pesticides have been shown to be toxic to humans and 

copious non-human species (Robbins et al. 2001). In fact, the United States 

Environmental Protection Agency (EPA) states that NPS pollution is the Nation's 

leading source of water quality degradation (EPA’s “Managing Nonpoint Source 

Pollution from Households” 2009).  

The environmental impacts that come from the maintenance of residential 

lawns present a unique challenge particularly when considering the mitigation of NPS 

pollution. The prevalence of residential lawns across the country continues to expand 

as land is converted into urban and suburban uses and lawns are commonly planted as 

ground cover (Jenkins 1994). Furthermore, development projections assert that this 

trend is expected to continue (Alig 2004). In essence, every residential lawn is 

potentially a source of pollution and there is a massive and growing population of 

polluters whose lawn care choices can adversely impact water quality. 

While lawn care related environmental issues are common in the United States, 

New England represents an area of special concern for its water quality issues and 

high land conversion rates. In the New England region there has been major 

population and residential growth resulting in high rates of land conversion from 

formerly agricultural and forested lawns to residential development (Loveland 1990). 

This is evident in one of New Hampshire’s fastest growing communities where 34.3% 

of rural land was converted into residential use from 1962 to 1998 (Rockingham 

County Land Use Survey 1998). Nutrients from fertilizers which are commonly 
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applied to lawns have been found in increasing abundance in New England’s 

waterways such as in Vermont’s Lake Champlain (Capen et al. 2000) and New 

Hampshire’s Great Bay Estuary (Great Bay National Estuarine Research Reserve 

Monitoring Program). There is a large amount of concern about NPS pollution from 

residential lawns in New England and throughout the country (e.g. Waschbusch et 

al.1999, Robbins 2007, Law et al. 2004).  

The lawn chemicals that are found in increasing abundance in the nation’s 

surface and ground waterways remain largely unregulated (Guerrero 1990). This is 

testament to the difficulty in managing NPS pollution from residential lawns not only 

due to its diffuse source, literally millions of lawns across the country, but also 

because it works against the cultural auspices of maintaining the traditional lawn. 

There are a range of organizations interested in influencing lawn care practices, such 

as university Cooperative Extension, watershed councils, landscape design firms, 

fertilizer companies, and state and federal agencies. In most cases where water quality 

is a concern these organizations are encouraging voluntary behavioral changes aimed 

to reduce environmental impacts, such as leaving clippings on the lawn, eliminating 

the use of lawn chemicals, and changing from lawns to alternative plantings. These 

non-regulatory approaches used to address this issue seem the best, and perhaps only, 

method given the challenges present for addressing NPS pollution from residential 

lawns.  

Social science provides the means of empirically understanding homeowner 

lawn care practices and the underlying psychological and social factors that drive 
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much of this behavior. A better understanding of the audience’s current practices, 

attitudes, norms, and values can be used to guide the efforts of organizations 

attempting to change lawn care behavior thereby increasing the effectiveness of efforts 

working to combat NPS pollution from residential lawns. Social science research can 

also identify the best methods for program delivery by determining what information 

vectors are commonly used and trusted. Furthermore, program evaluation can be 

conducted, highlighting areas where programs can be improved, by utilizing social 

science research techniques. Community Based Social Marketing (CBSM) is an 

existing framework that details how social science research can be used to improve 

programs aimed to foster environmentally friendly behavior (McKenzie-Mohr and 

Smith 1999). The utilization of this proven framework warrants a lot of merit towards 

fostering environmentally friendly lawn care behavior. 

Despite the widespread adverse environmental effects associated with lawn 

care, the prevalence of unguided efforts by organizations to combat these problems, 

and the potential benefits derived from the application of CBSM, there has been very 

little social science research that investigates residential lawn care behavior and the 

social dynamics involved (Robbins et al. 2001). Most existing research concerning 

lawn care behavior has been explored through aggregate statistical methods or 

historical study, where the research either summarizes pesticide and/or fertilizer sales 

figures or examines historical developments of landscaping (Bormann et al. 1993; 

Jenkins 1994). As stated by Robbins et al. (2001), these previous works are 

compelling but incomplete, and to better understand lawn care behavior and reduce its 
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environmental impacts an empirical study of consumer behaviors guided by 

appropriate theory is needed. 

Research concerning lawn care behavior and the factors that drive it would 

contribute to a better understanding of lawn care decisions and behaviors, which could 

be applied to greatly improve education and outreach campaign effectiveness aimed to 

promote environmentally friendly lawn care in New England. This thesis addressed 

these needs by conducting sophisticated theory-driven social science research that 

explored lawn care behavior, the underlying factors that drive that behavior, and 

elucidated the correlates of environmentally responsible lawn care behavior of 

homeowners in New England. The research conducted also provides empirical results 

to inform the development of outreach and education meant to facilitate meaningful 

behavioral change to reduce or eliminate the amount of harmful lawn chemicals 

applied to lawns, thereby helping to protect environmental quality in New England. 

This thesis also discusses and evaluates the development, implementation, and 

evaluation of a behavior change campaign guided by the above mentioned research 

which was conducted in the Bangor Area of Maine, which is a New England 

community where there is a high amount of land being converted for residential uses.  

1.2. The American Lawn Phenomenon 

1.2.1. Lawns and the American Dream 

According to a report by Beard and Green (1994), turfgrass has been utilized 

by humans to enhance their environment for more than 10 centuries. Although front 

yard lawns first migrated to America in the late eighteenth century, the impetus for 
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current lawn behavior and attitudes came with the rapid development of post World 

War II suburbia (Jenkins 1994). Through the ingenuity of housing developers, the 

expansion of the middle class, and a growing sense of community, the lawn became as 

commonplace as the television (Steinberg 2006). The lawn has since grown to be 

ubiquitous in yards, parks, waysides, and just about every open space managed by 

Americans. Virginia Scott Jenkins in her book The Lawn: A History of an American 

Obsession, points out how front lawns began as a luxury of the wealthy but gradually 

became a status symbol of the middle class (Jenkins 1994). A major force driver 

behind this expansion of lawns is the cultural and social importance that has become 

associated with lawns in America (Jenkins 1994; Steinberg 2006; Robbins 2007). 

In his book Lawn People: How Grasses, Weeds, and Chemicals Make Us Who 

We Are (2007) Paul Robbins takes an in-depth look into American lawn culture. 

Robbins argues that landscapes are expressions of culture, since culture (the ways of 

thinking and doing in which we learn and live) influences patterns of human action, 

and the patterns of human action are what make up our landscapes. In particular he 

looks into the peculiar actions of people who maintain one of the most dominant 

American landscapes: the lawn. Robbins posits that lawn culture is a deep rooted and 

complex social phenomenon that has not only been present in America for centuries, 

but has become a social norm, a status symbol, and a coveted landscape that will likely 

persist far into the future. Indeed, lawns have an important role in American culture, 

which in turn drives much of our behavior, and behaviors can have profound impacts 

on the environment.  
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1.2.2. The Current Lawnscape 

Currently the lawn occupies about 32 million acres of the United State’s 

landscape, an area larger than the size of the state of Ohio and three times larger than 

that of any other irrigated crop in the country (Milesi et al., 2005). Lawns exist on an 

estimated fifty-eight million home yards, sixteen thousand golf courses, and seven 

hundred thousand athletic fields (Steinberg 2006). According to a study by Robbins & 

Birkenholtz (2003), lawns in the United States inhabit approximately 23% of all 

developed land and have become the dominant land cover type for urban areas. Figure 

1.1 below shows a national map depicting the estimated percent turfgrass for the 

contiguous United States, including an inset of New England (map provided by NASA 

imagery 2009).  
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The lawn is not only one of the fastest and largest growing landscapes in 

United States, but it also receives more care, time, and attention from individuals and 

households than any other natural space (Robbins 2007). A recent nationwide study 

found that 71 percent of all U.S. households, or an estimated 82 million households, 

participated in one or more types of lawn and garden activities in 2007 (National 

Gardening Association Survey 2007). Furthermore the lawn care industry in the 

United States has grown to be a colossal, multi-billion dollar industry (Teyssot 1999). 

Cleary the prevalence of lawns and the extent to which people spend time and money 

to maintain them is staggering.  

1.2.3. The Cultural Auspices of the Perfect Lawn 

An immaculate lawn is considered by many to be a civic responsibility and a 

necessary component of neighborhood living (Steinberg, 2006). As suggested by 

Shern (1994) lawns are valued for aesthetic, psychological, normative, and economic 

reasons. Much of this desire to maintain a socially acceptable lawn may be explained 

by various psychological factors that have been theorized to drive behavior, such as 

values, attitudes, norms, and sense of responsibility (e.g. Ajzen and Fishbein 1980; 

Thogersen 2006; Cialdini et al. 1990). For example, a homeowner may feel a sense of 

responsibility to adhere to their neighborhood’s standard of lawn care, which could 

also be defined as the neighborhood norm. Furthermore, if this individual decides to 

deviate from this norm, social sanctioning from the neighbors who do follow the norm 

may ensue.  
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The degree to which lawn norms impact people’s decisions and behaviors can 

be profound. When faced with seeming conflicting values, the desire to fit the norm 

and maintain a suitable lawn takes precedence over environmental responsibility. As 

demonstrated by Robbins (2007), many people who intensely manage their lawns with 

lawn chemicals are often more likely to be aware of the negative environmental 

impacts caused by these chemicals than the general population. Furthermore, many of 

these same people express great concern for the environment. Well aware of the 

consequences, these people often choose to perform a behavior that they know could 

potentially cause harm to the members of their household and the environment. The 

influence of social norms on lawn care behavior present an intriguing issue that will be 

explored further in this thesis (see chapter 2). 

The “perfect” lawn is indeed deep-rooted in American culture and involves 

complex socio-psychological issues, such as influential social norms, that drive lawn 

care behaviors. Empirical social science research that can elucidate behaviors as well 

as the factors that drive behavior is needed to understand this phenomenon. This 

understanding will better equip behavior change practitioners to influence meaningful 

behavioral changes that will reduce NPS pollution and ultimately lead to a healthier 

environment.  This also highlights another reason why non-regulatory approaches 

seem the best method when considering the cultural patronage of lawns. 

1.3. Virulent Lawns and Nonpoint Source Pollution  

1.3.1. The Immaculate Lawn 
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Many households covet a lawn that is an emerald green weed-free monoculture 

with every blade uniform in height. Maintaining a lawn of this “stature” with current 

common practices utilizes very energy intensive methods that can have harmful effects 

on the environment, particularly concerning water quality and human health (e.g. 

Robbins 2003; 2007; Steinberg 2006; Law et al. 2004). Daily lawn watering uses 

substantial amounts of water, mowing commonly uses fossil fuel powered mowers 

that release greenhouse gases, and the application of fertilizers and pesticides can have 

serious environmental effects both locally and across entire regions (Robbins 2007). 

Pesticides and fertilizers are applied to lawns each year on a massive scale, and the 

acreage of residential land use applications is equal to or exceeds that of agricultural 

areas (Robbins and Birkenholtz 2003). Lawn care is also the only sector to see growth 

in the use of pesticides since the 1980s (Donaldson et al. 2002), and both pesticides 

and fertilizers used on lawns are likely to adversely affect the environment by 

becoming NPS pollution (Law et al. 2004; Robbins et al. 2001).  

1.3.2. Nonpoint Source Pollution and Lawn Chemical Runoff 

As mentioned before, the EPA states that NPS pollution is the nation's leading 

source of water quality degradation (EPA’s “Managing Nonpoint Source Pollution 

from Households” 2009). Many people fail to recognize the gravity of this pollution 

source because point source pollutions, such as hazardous waste from an industrial 

plant or oils spills, often result in very rapid and severe environmental degradation and 

therefore gain lots of attention. However, the cumulative effects of NPS pollution can 

not only surpass the effects of point source pollution, but due to the diffuse nature of 
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their source, are far more difficult to manage and/or remedy. For example, individual 

homes might contribute only minor amounts of NPS pollution and the homeowners 

may consider their contribution moot, but the combined effect of an entire 

neighborhood, or entire suburbs, can be very serious. Because of these factors, NPS 

regulations cannot be easily enforced, as is the case with residential lawn care, and 

voluntary changes in lawn care practices are likely the only means of addressing 

problems related to such diffuse pollution sources.  

To understand the relationship between lawns, lawn care, and environmental 

health one must first understand the pathways in which nutrients and pollutants travel 

through a landscape, and in this case it starts with stormwater. Stormwater is the water 

from rainfall or snowmelt that runs off across a landscape into surface waters. In a 

natural forested landscape, common in New England, about half of rainfall soaks into 

the ground and forty percent either evaporates or transpires through vegetation back 

into the atmosphere. This leaves ten percent of the remaining precipitation or 

snowmelt as runoff which runs off across the forest floor, where it is naturally purified 

and filtered, and into surface waters.  

The hydrologic regime can be greatly altered when landscape change happens, 

particularly with urban and suburban development. Generally speaking, the more 

developed a landscape becomes the more forests and naturally occurring landscapes 

are replaced with homes, buildings, roads, and infrastructure. This landscape change 

results in an increase in impervious surfaces, such as roads, parking lots, and rooftops 

that do not allow water to penetrate. These surfaces provide a pathway for water along 
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with the sediment and nutrients it carries to run off a landscape quickly and into 

waterways. Developed landscapes, depending on the percent of impervious surfaces, 

can have greatly reduced groundwater infiltration and transpiration and increased 

runoff (Burack et al. 2008). Figure 1.2 below shows the effect of increasing 

impervious cover from forested to developed landscapes. This landscape change 

disrupts the natural hydrologic cycle and can adversely affect ecosystem health and 

the ecosystem services humans rely on.  
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Surface water pollution is of major concern in the United States where, second 

only to agriculture, urban activities that are disruptive to the natural environment are 

the greatest contributors to surface water pollution in the United States (Viessman and 

Hammer 2005). As runoff from precipitation and snowmelt travels over the land, 

wastes and residues are picked up and carried to surface water bodies. The biggest 

sources of urban pollution that can be picked up by stormwater are soil and sediment, 

fertilizers from lawns and gardens, animal and bird feces, oil drippings, street litter, 

pesticide residues, and atmospheric fallout of air pollutants. Water receiving urban 

runoff is likely to have increases in the amount of suspended solids, biochemical 

oxygen demand, nitrates, phosphates, fecal coliforms, and toxic metals (Viessman and 

Hammer 2004).  

1.3.3. Lawn Care Specific Concerns 

One of the biggest concerns about NPS pollution associated with lawn care is 

nutrient runoff from fertilizers. Turfgrass is the dominant land cover type in urban 

watersheds, and a majority of homeowners fertilize their lawns (Center for Watershed 

Protection, 2000). Fertilizers commonly applied to lawns contain two major nutrients, 

nitrogen (N) and phosphorus (P), which contribute to water quality degradation in the 

surface waters of the United States (US Geological Survey 1999). N and P runoff has 

been linked with severe water quality issues such as algal blooms, eutrophication, 

dead zones, and the contamination of groundwater (Barth 1995). N and P can travel 

through small waterways to contaminate large water bodies (Guillard & Kopp 2004; 
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Shuman 2002), and have the potential to leach through soils and contaminate 

groundwater (Erickson et al. 2001; Frank et al. 2006). 

The lawn chemical industry typically recommends the application of fertilizer 

3 to 4 times per year. The majority of lawncare professionals and homeowners rely on 

this standard rather than on factors such as climate, turf grass species, and soil nutrient 

availability. In addition, the instructions on most bags of fertilizers and pesticides are 

the same, regardless of region in the US, climate, location, grass species, user 

expectations, and soil conditions. This greatly increases the chances of over 

fertilization and nutrient runoff, particularly with households that conduct their own 

lawn care, and thereby poses a serious threat to water quality (Robbins 2007).  

Despite concerns for N and P losses from lawns, there have been relatively few 

changes in fertilization practices in the past 30 years. While practices have remained 

the same, there has been an alarming increase in the amount of people using fertilizer. 

The best estimates based on sales data suggest that outdoor household fertilizer use 

increased considerably from 21 million households in 1994 to 49 million households 

in 1999. That is one in five households in the entire country in 1999 (National 

Gardening Association Survey 2000).  

Similar to lawn fertilizers, pesticide runoff from lawns is a NPS pollutant and a 

major threat to water quality with potentially devastating impacts on human and 

environmental health. There is a cornucopia of chemicals used in the various 

pesticides that are applied to lawns that include but are not limited to the following: 

dichlorophenoxy-acetic acid, glyphosate, diazinon, and dicamba (Steinberg 2006). 
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According to Robbins (2007, pp. xiii) lawn pesticides “…are applied on a scale that 

rivals agricultural toxins.” Various research projects have identified relationships 

between pesticides and human health issues, including leukemia (Lowengart et al., 

1987), fertility problems (Shaw et al. 1999), birth defects (Gary et al. 1996; Hunter et 

al. 1999), Parkinson’s disease (Hubble et al. 1993), and cancer (Alavanja 2003; Gold 

et al. 1979).  

Pesticides have also been proven to have a range of adverse affects on many 

non-human organisms. According to Adler et al. (1993) 37 percent of the 436 species 

listed at the time in the Endangered Species System Database are at risk from the use 

of pesticides, not to mention the 601 plant species that were listed. Research suggests 

that some pesticides are toxic to birds (Stansley et al. 2001), amphibians (Hayes 2006; 

Howe et al. 2004), some pollinators (USFWS 2009), and fish and other aquatic 

organisms (e.g. Conners and Black 2004; Johnson and Finley 1980). There is also 

concern over the impact of non-targeted beneficial soil species in soil where pesticides 

are applied (Cox 1995). Furthermore, there is research (e.g. Glickman et al 2004; 

Hayes et al. 1991) that has found connections between certain pet afflictions, such as 

liver problems, digestive disorders, cancer, and pesticide exposure.  

Despite the blatant environmental concerns, the use of lawn chemicals remains 

largely unregulated (Guerrero 1990). It is noteworthy to mention that NPS problems 

caused by fertilizer and pesticide use have yet to be adequately addressed more than 

47 years after the passage of the Clean Water Act. This is testament to the difficulty in 

managing NPS pollution not only due to its diffuse source but also because it works 
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against the cultural auspices of maintaining a lawn of high “stature”. This is 

particularly alarming given the fact that the cumulative effects of NPS pollution can 

surpass the effects of point source pollution (Burack et al. 2008). Clearly, research that 

explores residential lawn care behavior and ways to reduce the associated adverse 

impacts is greatly needed. 

1.4. Manifestations in New England 

An urbanized or suburbanized landscape is drastically different from a forested 

area, and substantially different from agricultural land. When this shift occurs, it can 

have severe and indelible repercussions to local and regional ecosystems. According 

to Grimm et al., “Urbanization, in particular, fundamentally alters both biotic and 

abiotic ecosystem properties within, surrounding, and even at great distances from 

urban areas” (Grimm et al. 2008, pp. 264). A repercussion that is of particular concern, 

especially in New England, regards watersheds and water quality.  

In New England there has been continued residential growth, with dramatic 

development of rural, forested, and agricultural lands. For example, in one of New 

Hampshire’s fastest growing coastal communities, 34.3% of rural land was converted 

into residential use from 1962 to 1998 (Rockingham County Land Use Survey 1998). 

With this massive conversion of lands come deleterious landscape altering 

infrastructure and a new dominant land cover type: the lawn. For example a study 

conducted by J. Dennis (1986), found that single-family residential developments in 

Maine export five to ten times more phosphorous than an adjacent forested watershed.  
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Nutrient losses from common lawn care practices have been identified as 

significant contributors to NPS in the country’s watersheds (EPA “Polluted Runoff: 

Non Point Source” 2010). Excess nutrients pose a major threat to water bodies in New 

England, where N is considered the limiting nutrient in estuaries and P in fresh water 

systems. The Great Bay Estuary of New Hampshire has shown significant increases in 

nitrate and nitrite between the years of 1992 to 2001 (Great Bay National Estuarine 

Research Reserve Monitoring Program). Watersheds throughout New England have 

also shown increasing concentrations of P, such as in Lamoille Vermont where towns 

have grown by 30% and an increase in P load by 38% has occurred over the last 20 

years (Capen et al. 2000). While residential contributions are not the only source of 

excess nutrients in threatened and impaired waters, they are significant. That 

significance is expected to grow as greater amounts of land are converted from farms, 

fields and forests into residential uses.  

Environmental degradation caused by NPS pollution runoff from lawns is of 

particular concern for many New England communities with economic dependence on 

the quality of their water driven by natural amenity-based tourism. Many tourist and 

seasonal resident dollars are brought to the region for water quality dependent tourist 

activities such as boating, swimming, and sport fishing. Gustavsson and Nordström 

(2001) suggest that the draw to tourists of a region weakens as opportunities to 

enjoying natural settings diminish due to reduced environmental quality. Nutrient and 

pollutant runoff that negatively impacts water quality has the potential to adversely 

affect water based recreational opportunities, and in turn impact local economies.  
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1.5. Changing New England Lawn Care Behavior 

To help address the issue of NPS pollution from lawns in New England the 

research project titled Changing Homeowners’ Lawn Care Behavior to Reduce 

Nutrient Losses in New England’s Urbanizing Watersheds was developed. This 

project was funded by the United States Department of Agriculture’s (USDA) 

Cooperative State Research, Education, and Extension Services (USDA CSREES 

(now NIFA) project # 2006-51130-03656). This regional study was conducted in the 

northeastern section of the United States and includes the states of New Hampshire, 

Maine, Vermont, Rhode Island, and Connecticut.  

This research project was a multiple university trans-disciplinary project 

integrating different academic fields into a cohesive effort, and was quite novel in its 

subject, extent, and multifaceted collaboration. The universities involved included the 

University of New Hampshire, the University of Maine, the University of Connecticut, 

the University of Rhode Island, the University of Vermont, and Plymouth State 

University.  This project involved the integration of both soil chemistry and social 

science research. It also employed the knowledge, expertise, and efforts of various 

extension programs throughout the region for guidance and implementation. This 

group corroborates the scope and complexity of the issue at hand, and the necessity of 

having such a diverse interdisciplinary team. 

Many beneficial research and extension outcomes resulted through this 

research and the knowledge it produced. The soil science research was used to develop 

regionally specific recommendations for fertilizer use to minimize negative water 
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quality impacts. The social science research looked into residential lawn care 

behaviors, the underlying factors that drive that behavior, the correlates of 

environmentally responsible behavior, and important considerations for program 

delivery.   

As mentioned before, no previous studies looked into what are the current lawn 

care practices used by homeowners in New England, or elsewhere. This information 

identified problem behaviors that were directly targeted by outreach and education. 

Example behaviors include: frequency of mowing and watering, prevalence of 

fertilizer and pesticide use, methods for determining how much fertilizer to apply, 

amount of time spent on lawn care, and prevalence of the use of lawn care services.   

Attitudes towards lawn care practices and relevant issues concerning lawns 

were assessed resulting in an enhanced understanding of why homeowners behave the 

way they do regarding lawn care. This information was needed to guide what content 

is best to include in outreach and education and it identified tactics to achieve 

environmentally friendly lawn care behavior. Attitudes towards time spent on lawns, 

desired appearance of lawns, perceived influence of peer behavior, attitudes towards 

water quality, and willingness to adopt more responsible behavior were all assessed, 

among other attitudinal variables.   

Analyses were conducted to determine the correlates of environmentally 

friendly lawn care. This information is central to understanding the relationships 

between underlying psychological and social factors and actual behavior. These 

relationships were considered when developing recommendations for outreach and 
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education aimed to promote behavioral change by identifying specific attitudes, 

values, and norms that are correlated with behavior. Additionally, the frequency of use 

of different sources of lawn care information was measured. The relative trust in these 

sources was assessed to identify the best sources to be used for the delivery of 

outreach and education. This information also elucidated problem areas where 

homeowners are using and trusting sources that may be troublesome.  

Based on the research, outreach and education messages and delivery methods 

recommendations were developed for extension programs and products. These 

messages incorporated the findings from both the soil and social science research to 

present a compelling argument to homeowners. An evaluation project was also 

conducted to establish whether changes in knowledge, attitudes, and behavior have 

occurred after the implementation of outreach and education. Additionally this project 

will serve as a pilot that could be adapted and duplicated in other regions and to 

address other environmental issues. 

1.6. Thesis Focus and Chapter Conclusions 

There are a myriad of issues relevant to understanding people’s relationship 

with and maintenance of their lawn. Little research exists addressing either the social 

dynamics involved or established means of achieving pro-environmental behavioral 

change with residential lawn care practices. According to Robbins et al. (2001) studies 

of how households manage their lawns and the factors affecting their management are 

still largely lacking. The question of what motivates environmentally responsible 
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behavior in lawn care is important to the future of environmental health throughout the 

Northeast, as well as many other regions of the country.  

This research addressed these issues by providing empirical data to enhance 

and direct Extension educational programs designed to influence behavioral change 

with homeowners in New England, as well as provide a framework for other regions 

to adapt or duplicate. The results from this research were used to guide the 

development and implementation of a behavioral change campaign in the Bangor Area 

of Maine. This campaign was designed to change homeowner’s lawn care behavior to 

be more environmentally friendly, thereby helping to protect water quality. 

Additionally, due to the promising potential of using social norms to influence 

behavior (e.g. Schultz et al. 2007 and Griskevicius et al. 2008), select neighborhoods 

received normatively framed messages so that comparisons in the messaging could be 

made. After the implementation of the two campaigns a survey evaluation was 

conducted to determine the program’s effectiveness.  
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Chapter 2  
Conceptual Orientation Guiding the Research 

2.1. Introduction: The Need for Social Research on Lawn Care 

As discussed in the previous chapter, recent research stresses that many of the 

practices used to maintain residential lawns clearly pose a serious threat to 

environmental and human health by adversely affecting water quality through the use 

of lawn chemicals (such as fertilizers and pesticides), contributing to diminishing air 

quality through lawn mower exhaust, and increasing water consumption for watering 

(Robbins and Birkenholtz 2003). Lawns have been identified as a significant 

contributor to NPS pollution and negative impacts on water quality (Law et al. 2004), 

an issue that is difficult to tackle through top down approaches due to the diffuse 

nature of its source.  

There is very limited information available on residential lawn care practices 

(Zhou et al. 2009). According to Robbins et al. (2001), there is a lack of studies on 

how households manage their lawns and the factors affecting their management 

decisions. This chapter reviews the relevant literature pertaining to lawn care and 

promoting environmentally friendly behavior. The chapter goes on to highlight what 

applicable social science theories were employed, and discuss the details of the CBSM 

framework which guided the entire process of this thesis project.  

2.2. Summary of Previous Works 
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Existing research concerning lawn care behavior has largely consisted of 

aggregate statistical methods or historical study. In these studies the research either 

summarizes pesticide and/or fertilizer sales figures or examines historical 

developments of landscaping (Bormann et al. 1993; Jenkins 1994). As stated by 

Robbins et al. (2001), this previous work is compelling but incomplete, and to better 

understand lawn care behavior an empirical study of consumer behaviors, guided by 

appropriate theory, is needed. 

The few other studies on lawn care behavior that have been conducted tend to 

focus on the relationships demographics and socioeconomics have with lawn care 

practices. For example a study by Zhou et al. (2009) uses demographic and 

socioeconomic variables to predict lawn care expenditures and lawn greenness in 

urban areas. This study examined the indicators of lawn expenditures, demographics 

(such as income, age, and race), and lifestyle behaviors with remote sensing data of 

the target communities to determine extent of greenness per lawn. Their findings state 

that lawn greenness was significantly associated with lawn expenditures and that 

lifestyle behavior indicators (e.g. age of population, owner/renter, ethnicity, housing 

density, and house value) were the best predictors of both lawn expenditures and lawn 

greenness. These findings expand upon previous research that found lawn-care inputs 

to be positively associated with housing value and age (Law et al. 2004; Osmond and 

Hardy 2004). Additional research has found that income and education are also 

positively associated with lawn-care inputs (Robbins, Polderman, and Birkenholtz 

2001; Osmond and Hardy 2004).  
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Many researchers (Zhou et al. 2009; Robbins et al. 2001; Robbins, Polderman, and 

Birkenholtz 2001; Law et al. 2004; Osmond and Hardy 2004), recommend additional 

research exploring lawn care practices. There are currently no studies that examine 

lawn care attitudes, values, norms, barriers to performing behaviors or the correlates of 

environmentally responsible behavior. All of these factors can provide valuable 

information that will help researchers better understand what drives lawn care 

behavior and elucidate the most effective ways to influence desired behavioral change.  

 Despite this great need, lawn care practices and attitudes have not been 

sufficiently studied. An empirical study that looks into basic practices, attitudes 

towards those practices, and the correlates of willingness to engage in environmentally 

friendly lawn care behavior will substantially increase basic understanding about lawn 

care and elucidate how best to encourage voluntary behavioral change. This is of 

particular importance since encouraging voluntary changes in lawn care practices are 

likely the best means of addressing problems related to NPS pollution from residential 

lawns. The following section outlines a proven framework that provides specific 

guidelines as to how to conduct and apply research to foster environmentally 

responsible behavior.  

2.3. Why Community Based Social Marketing? 

2.3.1. Application Framework 

In a world rampant with environmental degradation, changing behavior is 

integral to sustainability. Many hundreds of studies have been conducted attempting to 

understand and stimulate environmentally responsible behavior, but they have far too 
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often been met with marginal success (Kollmuss and Agyeman 2002; McKenzie-Mohr 

2000). Most programs aimed to generate environmentally responsible behavior are so 

called knowledge-deficit campaigns that typically use media advertising and the 

distribution of printed materials to disseminate the campaign information (Schultz 

1998). These campaigns assume that by enhancing knowledge of an issue (filling in 

the deficit) and encouraging attitudes that are supportive of an activity, behavioral 

change will ensue (McKenzie-Mohr 2000). Unfortunately, results from studies using 

this information intervention strategy generally show weak effects (e.g. Gardner and 

Stern 1996; Geller et al. 1981; Finger 1994) and rarely result in meaningful behavioral 

change (McKenzie-Mohr 2000).  

There have been several recent advances in the use of social marketing to 

foster behavior that is environmentally responsible. Social marketing is the systematic 

application of marketing methods, along with other concepts and techniques, to 

achieve specific behavioral goals for a social good (Kotler and Nancy 2008). 

Stemming from these advances and concerns about the ineffectiveness of information 

only campaigns, McKenzie-Mohr and Smith (1999) developed CBSM. CBSM is a 

framework for designing programs to promote environmentally responsible behaviors 

that outlines a series of steps to follow to inform the development of effective 

communications.  

At the heart of this pragmatic approach is the novel concept that social 

marketing should start with uncovering specific information about people’s behavior 

and work backwards to select the best tactics suited to achieve desired goals, namely 
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changing or altering of behavior to be more environmentally responsible (McKenzie-

Mohr and Smith 1999). This approach to influencing behavioral change has been very 

effective (McKenzie-Mohr 2000). Furthermore, the principles of CBSM have been 

applied recently and successfully to a broad array of environmental efforts such as 

reducing the use of personal automobiles (Hunecke et al. 2010), encouraging home 

composting (Edgerton et al. 2009), recycling electronic wastes (Nixon et al. 2009), 

reducing national carbon emissions (Dietz et al. 2009), conserving water (Corral-

Verdugo 2008), and reducing household energy consumption (Schultz et al. 2007).  

2.3.2. Principles of CBSM 

There are several important steps to conducting CBSM as outlined by 

McKenzie-Mohr and Smith (1999). The first and perhaps most important step involves 

uncovering the barriers to behaviors. By first uncovering the barriers to achieving the 

desired outcome practitioners are able to make an informed decision as to what 

behaviors to promote, and how best to do so. Several social science research methods 

can be utilized to uncover this key information about the audiences including focus 

groups, observational studies, and survey research (McKenzie-Mohr and Smith 1999). 

These inquiries can reveal crucial information such as the difference between 

individuals who engage in an activity and those that do not, potential impacts of the 

behavior, the extent of the barriers that exist concerning the target behavior, whether 

the barriers are external or internal, if the behavior is one-time or repetitive, and 

ultimately which specific behaviors to promote (McKenzie-Mohr and Smith 1999). 
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The second step of CBSM is designing effective strategies to achieve the 

desired goals. McKenzie-Mohr and Smith (1999) suggest several tools that have been 

proven effective at fostering environmentally responsible behavior. These tools 

include social marketing (Herrick 1995), commitment strategies (Katzev and Wang 

1994), incentives (Gardner and Stern 1996), and social norms (Cialdini, Reno, and 

Kallgren 1990). Commitment strategies involve gaining explicit commitment from the 

audience to perform the desired behavior through signed pledges, verbal agreement, 

and/or public announcements. Incentives work by providing benefits to the audience 

and are often times financial in nature, but can be other rewards such as 

acknowledgement. Using social norms involves messaging that highlights what is 

socially considered normal and acceptable to encourage behavior (McKenzie-Mohr-

Smith 2005). The uses of social norms are discussed in detail in section 4 of this 

chapter. As every situation is unique, a different combination of tools will be 

appropriate for each issue and campaign strategy. 

The next two steps of CBSM include piloting and evaluation. Piloting is first 

implementing the campaign to a subset of the audience to test how it will be received 

with the greater audience. This constitutes a very important component to successful 

campaigns. Prior to broad implementation, piloting should be conducted and repeated 

as necessary until the desired level of behavioral change is achieved. After conducting 

broad implementation, evaluation is essential to a) determine how well the campaign 

actually worked, and b) assess how the campaign can be improved for future works 

(McKenzie-Mohr and Smith 1999). 
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2.3.3. A Framework to Guide this Thesis Study 

Due to CBSM’s proven potential to achieve meaningful behavioral change in 

environmental contexts it was appropriate to use this framework as a guide through all 

stages of this thesis project.  The principles of CBSM were considered during the 

initial research, campaign development, campaign implementation, and eventual 

evaluation.  Additionally, this thesis project provided a unique opportunity for CBSM 

to be applied in the new context of New England lawn care behavior to utilize and 

evaluate many of the principles as well as evaluate the process as a whole.  

2.4. Promoting Environmentally Responsible Behavior 

2.4.1. Major Approaches Used by Social Scientists 

As stipulated by Kollmuss and Agyeman (2002) and McKenzie-Mohr (2000) 

the question of why people choose to act environmentally responsibly and what the 

barriers are to this behavior has long been explored by social scientists. Much of the 

literature in this field consists of two major factions: one that focuses on social-

demographics and the other on social-psychological constructs (Oreg and Katz-Guerro 

2006; Dietz, Stern, and Guangnano 1998; Ajzen 1991). Both of these factions have 

found encouraging results as well as significant setbacks and challenges.  

The research that focuses on social-demographics has found only a few 

consistent relationships with environmental behavior and attitudes (Oreg and Katz-

Gerro 2006). The two most irrefutable variables are gender and years of education. As 

described by Kollmoss and Agyeman (2002), women typically express more concern 

for the environment, are more emotionally engaged, and more likely to change despite 
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the fact they typically have less environmental knowledge than men (Fliegenschnee 

and Schelakovsky 1998; Lehmann 1999). Furthermore, the greater the education the 

more extensive one’s knowledge about environmental issues, but this relationship with 

education does not always translate into environmentally responsible behavior 

(Kollmuss and Agyeman 2002). That being said, many studies stress caution in the 

validity of the causal relationships between these variables (e.g. Fliegenschnee and 

Schelakovsky 1998; Lehmann 1999).  

In a study by Klineberg et al. (1998) concerning demographic predictors of 

environmental concern, the authors state that only 15 percent of the variance in 

environmental concern can be explained by standard demographic predictors. Many 

other previous studies have found inconsistencies between demographic variables and 

indicators of environmental concern (e.g. Kollmuss and Agyeman 2002; Whittaker, 

Segura, and Bowler 2005). For example a study by Whittaker, Segura, and Bowler 

(2005) found that the predictive value of certain demographic variables can either 

change over time due to shifts in demographics (whereas the demographic makeup 

changes or relationships between demographics and variables of interest change) or be 

limited due to measurement error.  

The limitations of the predictive validity of social demographics and 

environmental concern/behavior has led to an increased concentration on the second 

faction of research on understanding environmental attitudes and behavior focusing on 

social-psychological constructs. These social-psychological constructs, such as values, 

attitudes, beliefs, and norms, have been proven more successful at predicting 
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environmentally responsible behaviors than social demographics (Boldero 1995). The 

philosophy behind using these constructs to predict behavior is based on the premise 

that people’s behavior toward the environment is driven by the ways they think and 

feel, and their perceptions about how others think and feel, about environmental issues 

and environmentally responsible behavior (Oreg and Katz-Gerro 2006).  

Numerous theoretical frameworks have been developed to explain the 

underlying social-psychological factors that drive environmentally responsible 

behavior (e.g. Guagnano, Stern, and Dietz 1995; Heberlein and Black 1981; Taylor 

and Todd 1995). The most compelling and appropriate frameworks for this study 

concerning lawn care behavior and other similar behaviors involving environmental 

issues include the theory of planned behavior (TPB) and social norm theory. These are 

explained in detail in section 4 and 5 below. However, to discuss them meaningfully, 

the techniques researchers have developed to learn about the complex concept of 

environmental values must first be explained. 

2.4.2. The New Ecological Paradigm 

Critical to research that seeks to understand environmentally responsible 

behavior is developing and assessing measures that capture how people view 

environmental issues and form preferences for behavior (Stern et al.1995). To 

facilitate the assessment of environmental attitudes, and thereby better understand why 

people act environmentally, a scale was developed in 1978 by Dunlap and Van Liere 

(1978) called the new ecological paradigm (NEP) scale. Their conceptualization of the 

scale focused on the beliefs about humanity’s ability to upset the balance of nature, the 
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existence of limits to growth for human societies, and humanity’s right to rule over 

nature (Dunlap et al. 2000). This original scale showed strong internal consistency and 

strongly differentiated between known environmentalists and the general public 

(Dunlap and Van Liere 1984).  

Over the next few decades the NEP scale became broadly used as an 

assessment of environmental concern and attitudes and through this use many 

researchers have attempted to improve the scale’s rationale and validity. Eventually 

Dunlap et al. (2000) revised the original NEP scale to include two new facets. One 

facet concerns the degree to which people believe that modern industrial society is 

exempt from ecological constraints, and the other deals with the perceived likelihood 

of eco-crises. This much improved scale has gained rapid and widespread use by 

social scientists, not only because of its stronger ability to measure the construct but 

also because it is better grounded theoretically (Dunlap 2008). Furthermore, meta-

analysis of studies using the NEP scale overall reflect well on its use (Hawcroft and 

Milfont 2008). Currently the revised NEP scale is the most widely used measure of 

environmental concern in the world and has been used in hundreds of studies across 

the globe (Dunlap 2008).  

Despite the difficulty in predicting behaviors, many studies have found 

significant relationships between the NEP scale and various types of behavioral 

intentions with both self-reported and observed behaviors (e.g. Blake et al. 1997; 

Ebreo et al. 1999; O’Conner et al. 1999). As stated by Dunlap (2008), the NEP scale 

has been used successfully in many sophisticated social-psychological models of 
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environmental concern and behavior. Previously, the NEP scale has been used as part 

of the values-belief-norm model (e.g. Stern et al. 1999), for the norm activation model 

(Schultz et al. 2007), and the TPB (Fielding et al. in press). This review of past 

research used to promote environmentally friendly behavior will be used to inform the 

studies of this project, and proven methods, such as with the NEP index, will be 

employed where applicable.  

2.5. The Power of Social Norms 

2.5.1. Introduction: The Value of Norms 

An issue that has irked educators, politicians, marketers, program designers, 

activists, and academics for decades is how to influence social change. A large body 

of research has gone into determining the best strategies to change both behaviors and 

attitudes. One method that research has clearly established as not only instigating 

change but also guiding it in direct and meaningful ways is the use of social norms 

(Cialdini et al. 1991). A social norm is a shared cultural expectation of behavior that 

connotes what is considered appropriate and desirable for a given situation (Scott and 

Marshall 2005). In other words it is a set of beliefs about what people are and should 

be doing.  

As described by Schultz et al. (2007) the rational for the use of social norms in 

behavioral change campaigns is twofold. First, many people over estimate the 

prevalence of many undesirable behaviors (e.g. littering, smoking, drinking, using 

lawn chemicals), and second, people use these perceptions of peer behavior as a 

standard by which to compare and base their own behavior. The concept of how norms 
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influence individual behavior is rooted in social comparison theory (Festinger 1954) 

suggesting that we make assessments about appropriate ways to behave by comparing 

ourselves with other people in our social midst.  

Many recent studies have found that using social norms in behavior change 

campaigns concerning environmental issues is a powerful tool that is able to 

significantly improve desired outcomes (Griskevicius 2008). For example, norm based 

campaigns (where norms are employed in campaign messaging) intending to generate 

environmentally responsible behavior have been used to encourage towel reuse at 

major hotels (Goldstein et al. 2008), prevent littering (e.g. Kort et al. 2008; Kallgren et 

al. 2000; Cialdini 1991), increase curbside recycling (e.g. Schultz 1998; Hopper and 

Nielson 1991), encourage the purchase of organic foods (Gotschi et al. 2010), and 

reduce household energy consumption (e.g. Schultz et al. 2007). Despite being proven 

effective in many contexts with strong evidence, this low-cost persuasion strategy is 

largely underutilized by many programs attempting to achieve environmentally 

responsible behavior (Griskevicius et al. 2008). 

2.5.2. Social Norms Theory 

Social norms have been a topic of interest for sociologists and social 

psychologists for some time because of their theorized influence on social behavior 

(Schultz 1998). Many social scientists in fact see the concept as central to the 

understanding of social behavior (e.g. Berkowitz 1972; Kerr 1995; Staub 1972), most 

notably its role as a principal factor of the theory of reasoned action and the theory of 

planned behavior (Ajzen and Fishbein 1980; Azjen 1991).   
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As articulated by Cialdini et al. (1990), and Rimal and Real (2005) the 

currently used conceptualization of social norms involves two distinct ideas: 

injunctive norms and descriptive norms. Injunctive norms refer to the extent to which 

people perceive others expect them to behave in a certain way, implying that social 

sanctioning will occur if they do not. As described by Rimal and Real (2005) 

injunctive norms are analogous to the concept of subjective norms in the theory of 

reasoned action and theory of planned behavior (Azjen and Fishbein 1980; Ajzen 

1991). Descriptive norms, on the other hand, refer to people’s beliefs about the 

prevalence of a behavior. It is quite often the case that injunctive norms and 

descriptive norms are mutually congruent (Rimal and Real 2005). For example, 

homeowners may believe that their neighbors apply large amounts of lawn chemicals 

to their lawns (descriptive norm) which are believed to be required to produce a 

suitable lawn, a lawn they feel they are expected to also produce (injunctive norm).   

Several studies suggest that there are often discrepancies between perceived 

social norms and actual norms. In other words the degree to which people perceive the 

prevalence of a norm may be quite exaggerated (Rimal and Real 2005; Perkins and 

Berkowitz 1986). Assuming that norms do in fact influence behavior, it is logical to 

assume that by changing people’s perception of a norm, behavioral change will ensue 

(Perkins and Berkowitz 1986). This highlights the importance of making norms salient 

if they are to affect behavior, as has been stressed by many researchers (e.g. 

Mckenzie-Mohr 1999; Kallgren et al. 2000; Cialdini et al. 1990). Furthermore, these 

researchers (Mckenzie-Mohr 2005; Kallgren et al. 2000; Cialdini et al. 1990) postulate 
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that norms affect behavior systematically and significantly but only in situations where 

the norm is made salient. Therefore in instances where the perceived norm is much 

more prevalent than the actual norm, efforts should be made to elucidate this 

discrepancy. 

Numerous studies have used social norms to attempt to elucidate their 

relationship with social behavior and attempt to understand how they can be used to 

influence behavioral change. However there seems to be a lack of cohesion concerning 

the theory and some ambiguity in terms used to describe this construct. Many 

researchers have used multiple terms to describe the same underlying idea (Rimal and 

Real 2005), including subjective norm (Fishbein and Ajzen 1975; Ajzen 1991), social 

norms (Perkins and Berkowitz 1986), and normative influences (Cialdini et al. 1990). 

All of these studies follow a similar progression of theory in its conceptualization 

(Ciadlini et al. 1990; Reno et al. 1993; Kallgren 2000; Rimal and Real 2005; Goldstein 

et al. 2007) and its application (Griskevicius et al. 2008; Kort et al. 2008; Goldstein et 

al. 2008). 

Cialdini and his associates developed the focus theory of normative conduct 

which states that norms are only likely to influence behavior when they are at the 

forefront of one’s attention and therefore salient in their consciousness (Cialdini et al. 

1990; 1991). To ensure that the norms of interest are salient, a substantial body of 

research suggests that norms need to first be activated (Schultz 1999; Cialdini et al. 

1991; Schwartz and Fleishman 1978). Activation involves making the norms salient in 

a particular setting. The behavior change that results from the activation of norms is a 
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possible response to a discrepancy between existing behavior and an abstract standard 

set by the norm (Schultz 1999). Campaign messaging thereby acts as motivation to 

eliminate the disparity between current behavior and the social norm. This discrepancy 

can be removed by adjusting performance to meet the standard, abandoning the 

standard, or by changing the standard (Schultz 1999; Kluger and DeNisi 1996).  

2.5.3. Using Social Norms in Campaign Development 

In the article Managing Social Norms for Persuasive Impact the authors state 

that, “For information campaigns to be successful, their creators must recognize the 

distinct power of descriptive and injunctive norms and must focus the target audience 

only on the type of norm that is consistent with the goal” (Cialdini et al. 2006, pp. 4). 

Many recent studies caution program creators to ensure that they carefully craft their 

normative messages so as not to have unintentional, and in some cases devastating, 

effects (e.g. Cialdini et al. 2006; Griskevicius 2008; Schultz et al. 2007). Some recent 

studies using social norm based marketing have actually increased undesirable 

behaviors that they had set out to decrease (e.g. Perkins et al. 2005; Wechsler et al. 

2003; Werch et al. 2000). This is described by Schultz et al. (2007) as the boomerang 

effect. Since descriptive social norm campaigns provide specific information about the 

relevant norm, that information can serve as a point of comparison for a person’s 

behavior, meaning the norm acts as a magnet for people both above and below the 

average (Schultz et al. 2007). Thus, providing information about a norm, such as 

frequency of fertilizer use, may encourage those using more than the norm to reduce 
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their use, but it might also encourage those using less than the norm to increase their 

use because their below normal use could seem deviant.  

 In such cases as described above, it would behoove campaign creators to 

consider possible boomerang effects of their messages and craft them to reduce this 

effect. In situations where descriptive norms may normally produce an undesirable 

boomerang effect, it is possible that adding an injunctive normative message (that the 

desired behavior is approved of and beneficial) may prevent this effect (Schultz et al. 

2007). The focus theory of normative conduct further supports the inclusion of 

injunctive norms stating that if only one of the two types of norms is prominent in an 

individual’s mind, it will exert the stronger influence on behavior (Cialdini and 

Goldstein 2004).   

An excellent example of the pros and cons of using descriptive and injunctive 

norms is with the study titled The Constructive, Destructive, and Reconstructive 

Power of Social Norms (Schultz et al. 2007) where the researchers used social norms 

to reduce household electricity use in Southern California. The researchers discovered 

that the use of descriptive norms can have both constructive and deconstructive 

effects. Households, when informed of the average electricity use, will regress to the 

mean, meaning that houses using more than average were likely to reduce use 

(constructive) and households using less than average were likely to increase use 

(destructive). However, when an injunctive norm was included (stating that less 

electricity use was approved of) they found that those low energy users were likely to 

maintain current use, and those using more than the average were still influenced to 
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reduce use. The messaging structure got the best of both worlds and maximized 

effectiveness.  

2.5.4. Synthesis 

Norm focused campaign messaging has a lot of merit for creating successful 

outreach and education campaigns aimed to encourage environmentally responsible 

behavior. In the article A Focus of Normative Theory: When Norms Do and Do Not 

Work the authors state that, “Our data suggest that including strong normative 

elements in campaign messages may well be effective in creating desirable conduct” 

(Kellgren et al 2000, pp. 1011).  Using the directives of social norms theory is 

appropriate for the lawn care campaign due to its previous success with environmental 

behavioral change campaigns and its potential to improve effectiveness. Social Norm 

Theory and the previous studies discussed here provided useful guidance during the 

creation and implementation of the lawn care campaign. Furthermore, CBSM states 

that norms are also an important tool that could be an effective means of facilitating 

change. American lawn care culture provides an intriguing milieu to further test the 

use of normative influences in a new context.  

2.6. Using Social Science Theory to Understand and Change 

Behavior 

While CBSM provides a clear outline for conducting initial research, 

developing and implementing a behavior change campaign, and evaluating the 

campaign, it does not go so far as to specify any social science theory which could be 

used to structure the research in content design and the interpretation of the results. To 
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ensure that the research utilized as part of this project adequately addresses the needs 

of the research and builds upon previous scientific works on similar issues, appropriate 

social science theory is employed. By using the guidance of social science theory the 

study is able to meet the rigors of scientific inquiry. Since this project aims to 

understand a specific kind of behavior (lawn care) and the factors that drive that 

behavior, a proven social/psychological theory that looks into the antecedents of 

behavior is employed, known as the theory of planned behavior (TPB).  

The TPB was originally developed by Ajzen (1985) and has evolved as an 

improvement upon the earlier theory of reasoned action (TRA), which was created by 

Ajzen and Fishbein (Ajzen 1975; Ajzen and Fishbein 1980). The TRA is a social-

psychological model that investigates the mechanisms that shape behavior. This theory 

states that in order to understand behavior, and therefore be able to predict and change 

behavior, one must examine the specific relationships between these mechanisms. 

This theory focuses on behaviors that are under the control of the individual and states 

that the most direct determinant of behavior is a person’s intention to perform it 

(Ajzen and Fishbein 1981). The model further posits that a person’s intention is 

determined by underlying factors, which are attitudes towards and subjective norms 

regarding a specific behavior (See Figure 2.1).  
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Figure 2.1: Theory of Reasoned Action 

 

The TPB differs from the TRA in that it includes an additional component: 

perceived behavioral control. Perceived behavioral control is similar to self-efficacy, 

where the perceived difficulty of performing the behavior is analyzed and the subject 

determines whether or not he or she feels capable of performing the behavior (Ajzen 

1991) (See Figure 2.2). The addition of this variable has improved the validity of the 

TRA (Ajzen 1985), although some studies have found the inclusion of perceived 

behavioral control to be irrelevant to specific cases because of the relatively simple 

nature of certain behaviors (e.g. Trumbo and O’Keefe 2005).  

As described by Ajzen (1985) attitudes, norms, and perceived behavioral 

control can predict behavioral intention, which then leads to the prediction of manifest 

behavior.  Attitudes are the overall personal evaluations of the outcomes perceived to 

be associated with performing the behavior; typically thought of as either positive or 

negative effects. Norms are the perceived social pressures on the individual to either 

perform or not to perform the behavior. The component intention is defined as the 



41	  
	  
expressed intention, or willingness, to perform target behavior (which is the behavior 

factor in this model) (Ajzen 1985). 

Figure 2.2: Theory of Planned Behavior 

  

Over the years many researchers have found that augmenting the TPB can 

improve both the model’s validity and its applicability to any specific study (e.g. Oreg 

and Gerro 2006; Rivis, Sheeran, and Armitage 2006), and enables researchers to apply 

the theory to a wide range of behaviors and contexts. In fact, augmenting the TRA and 

TPB has been a fairly common approach (Conner and Artmitage 1998). For example, 

augmented forms of the TPB have been used to examine condom use (Greene et al. 

1997; Sutton et al. 1999), smoking cessation (Babrow et al. 1990), career choice 

(Starder and Katz 1990), speeding (Parker et al. 1996), voting behavior (Singh et al. 

1995), and community commitment (Jeffres et al. 1987).  

Augmented forms of both the TRA and the TPB have also been used 

extensively in the realm of environmental research. Examples include water 

conservation (Kantola et al. 1982; Seligman et al. 1983; Trumbo and O’keefe 2001; 

2004; 2005), National Park Service burn policies (Bright et al. 1993), nuclear power 
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(Showers and Shrigley 1995), agricultural conservation (Luzar and Diagne 1999), and 

pro-environmental behavior (Oreg and Katz-Gerro 2006). Trumbo and O’Keefe 

(2004) even argue that such modifications are necessary to ensure the utility of the 

theory. This lawn care study and other studies (Trumbo and O’Keefe 2001; 2005; 

Oreg and Katz-Gerro 2006) exemplify the utility behind augmenting the TPB for 

diversification and customization. The flexibility provided through model 

augmentation is important for the adaptation of the TPB to new contexts and its use in 

fostering environmentally friendly behavior.   

Both the TRA and the TPB have been well supported empirically. According 

to Bandawe (2000) the TPB is the most validated and extensively researched of the 

social cognitive models that seek to predict behavior. There have also been several 

meta-analyses conducted (Godin and Kok 1996; Sutton 1998; Conner and Armitage 

1998) that report the TPB has respectable and consistent outcomes. Furthermore, 

Trumbo and O’Keefe (2005) report that TPB and TRA have been widely applied to 

studies of environmental communication. Due to the proven validity and applicability 

to environmental issues the TPB is well suited for use with other environmental issues 

involving human dimensions where one is interested in the drivers of behavior, such 

as with this study examining lawn care behavior. 

The TPB model has provided a framework for structuring the lawn care 

project. It provides a systematic means for focusing efforts to develop knowledge 

about lawn care behavior by eliciting relationships between the underlying factors and 

manifest behavior that can be tested empirically. In order to improve the TPB’s “fit” 
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for the lawn care project, it has been augmented as suggested by previous research 

(see figure 2.3). The first augmentation was the inclusion of the New Ecological 

Paradigm (NEP) index, which is intended to measure the subjects’ environmental 

values (Dunlap et al. 2000). The term value in this instance means the ethical ideas 

and beliefs relevant to the behavior. In the case of the lawn care study, a high NEP 

score indicates the subject has high pro-environmental values. The addition of this 

element allowed for the association of environmental values with behavior and a test 

for relationships.  

The lawn care study also included an information variable. Information is 

conceptualized in this study as the frequency of exposure to information vectors 

regarding the target behavior. Tumbo and O’Keefe’s (2001; 2005) study of water 

conservation found a relationship between information and manifest behavior. The 

inclusion of this variable will reveal to what extent information affects lawn care 

behavior and can guide the development of information delivery to promote desired 

behavioral change. The component “past action” was also included in this augmented 

TPB model. Past action refers to behaviors that have been conducted in the past that 

may be related to the target behavior, such as previous use of fertilizer. The 

relationship between past action and information influences the predictive ability of 

the model by revealing interesting findings as to what drives behavior. This also could 

be useful to apply to the development of outreach and education. 
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Figure 2.3: Augment Theory of Planned Behavior for Lawn Care Project 

 

The conceptual model seen in figure 2.3 will be used as a framework for 

structuring this inquiry that provides a systematic means for developing knowledge 

about homeowners’ lawn care behaviors. This model will also be used to specify 

hypothetical relationships between variables that can be tested in research. While there 

are possible interrelationships between variables other than those specified in the 

model, the framework is designed to provide a set of hypotheses that maximizes the 

production of usable knowledge for this research. This theoretical model is appropriate 

for this research not only because of its accuracy, as demonstrated in past empirical 

applications, but also because of the nature of the hypothesized relationships between 

the factors that are correlated with behavior. The findings from the research will be 

applied in the design and delivery of an outreach and education campaign intended to 

change people’s lawn care behavior. 
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2.7. Structuring the Thesis Study 

This thesis used the guidance of applicable social science theory and 

methodology, while following the principles of CBSM, to develop and implement a 

successful outreach and education campaign to change homeowners’ lawn care 

behavior to be more environmentally responsible. The focus of this research was on 

residents of suburban communities who own and maintain lawns in urbanizing 

watersheds throughout New England. The study began by first uncovering the barriers 

to environmentally responsible lawn care behavior using empirical social science 

research techniques including in-depth interviews and a quantitative survey. This 

study applied theoretical framework provided by the TPB within CBSM because it 

works to explain the underlying factors that drive behavior, and helped to produce 

meaningful results that were applied towards the development of a behavior change 

campaign.  

The findings from the preliminary research were analyzed using appropriate 

techniques used in the social sciences, including univariate, bivariate, and multivariate 

analysis, and the results were applied in the design and delivery of an outreach and 

education campaign intended to change people’s lawn care behavior. This stage of the 

project was conducted in the Bangor area of Maine, and focused on high-amenity 

neighborhoods which are assumed to heavily manage their lawns. As suggested by 

CBSM, piloting was conducted to ensure the proposed campaign content and 

implementation methods jived well with the specific target audience.  



46	  
	  

After pilot testing was complete, a research driven outreach and education 

campaign was implemented to the select neighborhoods. In addition to implementing 

material that was developed using the findings of the preliminary research phase, 

another study was conducted at this time to determine the utility of the CBSM 

suggested tool: normative messaging. A project evaluation was conducted in these 

neighborhoods post-implementation to test the effectiveness of the campaign at 

changing behavior, shed light on the use of norms, and analyze other factors that could 

influence future campaign implementation strategies. For a more detailed description 

of the methods employed for this study see chapter 3.  

2.8. Research Questions 

Throughout this research project many hypotheses were tested whose results 

were instrumental in understanding the population and guiding the design of a 

successful behavioral change campaign and evaluation of the campaign. Each of the 

two studies that were conducted were essential components of this project (the initial 

research, and the evaluation and norm testing) and have their own set of research 

questions. However, both these studies, and the entire project, were guided by and 

sought to answer the following overarching research question:  

How can the principles of CBSM, informed by social science theory and research, 

be applied to develop a successful outreach and education campaign to change 

homeowners’ lawn care behavior to reduce the use of lawn chemicals in New 

England’s rapidly urbanizing watersheds? 
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 The initial research phase of this project consisted of a series of a) in-depth 

interviews with key stakeholders, and b) a self-administered questionnaire survey 

delivered to purposively selected communities throughout New England which was 

informed by the findings of the in-depth interviews. This phase of research sought to 

better understand lawn care behaviors and the underlying factors that drive this 

behavior such as attitudes, values, and norms. To ensure that this study serves its 

purpose of guiding the development of behavioral change campaigns aimed to change 

lawn care behavior, the following research questions were used: 

1. What are the lawn care practices of homeowners in New England?  

2. What are the basic attitudes homeowners have towards lawn care practices? 

3. What information vectors are used and trusted? 

4. What are the correlates of willingness to engage in environmentally friendly 

lawn care behavior?  

The second phase of research for this study was conducted in select 

neighborhoods in the Bangor area of Maine. This research evaluated the effectiveness 

of the research driven outreach and education campaign. In addition, this research 

tested the effectiveness of using normative messaging to a) increase intention to 

change, and b) test the prevalence of norm activation and its relationship to intention 

to change. The following research questions were used to direct the inquiry: 

5. Was the outreach and education campaign successful at encouraging 

behavioral change? 
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6. Do normatively framed messages have a greater impact than messages 

excluding the use of norms? 

7. Did exposure to the campaign material increase knowledge about water 

quality and runoff? 

8. Were the norms activated through the messaging? 

2.9. Conclusion 

The research questions for the initial study are appropriate since they worked 

to explain basic practices and attitudes towards lawn care, identified the barriers and 

benefits to environmentally friendly lawn care behavior, analyzed the best methods to 

facilitate behavior change, and guided the development of outreach and education. 

Furthermore, this study contributed to knowledge about the use of the TPB within 

CBSM and also the utility of using both CBSM and TPB in the context of promoting 

environmentally friendly lawn care behavior. The research questions for the evaluation 

study were appropriate in that they illustrated how effective the Bangor area behavior 

campaign was at encouraging changes in lawn care behavior, to what extent 

knowledge about water quality issues was expanded, and also provided information 

about the use of norms in the campaign. The next chapter of this thesis report covers 

the specifics about the research and analysis methods that were used to answer these 

research questions.  
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Chapter 3  
Research and Analysis Methods 

3.1. Chapter Introduction 

Recent research stresses that certain lawn care behaviors clearly pose a serious 

threat to environmental and human health by adversely affecting water quality through 

the use of lawn chemicals (such as fertilizers and pesticides), contributing to 

diminishing air quality through lawn mower exhaust, and increasing water 

consumption for watering (Robbins and Birkenholtz 2003). Residential lawns have 

been identified as a significant contributor to NPS pollution, particularly concerning 

water quality (Law, Band, and Grove 2004). There is currently very limited 

information available on residential lawn care practices (Zhou et al. 2009) and, 

according to Robbins et al. (2001), there is a serious lack of studies on how 

households manage their lawns and the factors affecting their management decisions.  

 Many researchers indicate additional research exploring residential lawn care 

practices is needed to help address concerns with environmental and human health 

(Zhou et al. 2009; Robbins et al. 2001; Robbins, Polderman, and Birkenholtz 2001; 

Law et al. 2004; Osmond and Hardy 2004). There are currently no studies that 

examine lawn care attitudes, values, norms, perceived behavioral control or the 

correlates of environmentally responsible behavior. All of these factors can provide 

invaluable information that will not only help researchers to better understand what 

drives lawn care behavior, but also illuminate the best ways to influence desired 
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behavioral change. Research that can guide the creation and implementation of 

successful outreach and education is needed to address the lawn care practices that 

contribute to NPS pollution.  

This thesis project addressed these issues by conducting empirical social 

science research to both guide the development of outreach and education aimed to 

change behavior and to evaluate the effectiveness of those efforts. The conceptual 

frameworks of CBSM, TPB, and social norms theory were utilized and their 

application evaluated. Choosing the correct methods for social scientific inquiry is 

exceedingly important to ensure the study produces information about lawn care 

behaviors that is both valid and reliable while at the same time being useful for the 

users of the data.  

This chapter covers in detail the research methods that were employed for this 

thesis study based on the CBSM framework and the sociological theories and research 

methods used to supplement and improve the framework by adding depth and rigor, as 

was discussed in chapter 2. There are three major steps of CBSM used in this study. 

Each step involved specific methodological considerations and are discussed in this 

chapter in a step-wise fashion. These steps are ordered in the following sections: the 

initial research, the development and implementation of the behavior change 

campaign, and the evaluation study.  

3.2. The Initial Research 

3.2.1. Changing New England Lawn Care Behavior Study 
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The regional study entitled Changing Homeowner’s Lawn Care Behavior to 

Reduce Nutrient Runoff in New England’s Urbanizing Watersheds guided the initial 

research and was used to inform the design of outreach and education that was 

implemented in the Bangor area of Maine. As mentioned in chapter 1 of this report, 

the study was conducted in the northeastern region of the United States and includes 

the states of New Hampshire, Maine, Vermont, Rhode Island, and Connecticut. It also 

includes both social and natural science research and contributions from the University 

of New Hampshire, the University of Maine, the University of Connecticut, the 

University of Rhode Island, the University of Vermont, and Plymouth State 

University.  

The social science research component of lawn car behavior study looked 

specifically at homeowners and sought to make clear what behaviors, attitudes, norms, 

values, and other factors are relevant to lawn care decisions and behaviors in New 

England. The data generated from this research were then analyzed and disseminated 

among Extension and other educators to develop and implement educational behavior 

change campaigns. To generate the most reliable and valid data a methodological 

triangulation approach was taken employing both qualitative and quantitative data 

collection techniques.  

3.2.2. Methodological Triangulation 

Methodological triangulation utilizes both quantitative and qualitative research 

methods to capitalize on the benefits of both methods and to produce more reliable 

and valid data. Qualitative research methods include techniques such as interviews, 
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focus groups, and observation and the data is typically in the form of words, pictures, 

or objects. Quantitative research methods on the other hand typically consist of survey 

research and the data is typically recorded using numbers allowing statistical tests to 

be conducted. Simply put, qualitative data are used to specify the quality of the 

relationships between two or more variables while quantitative data are used to 

quantify the relationships between two or more variables. Another important 

distinction between the two methods is that qualitative research provides much more 

depth to the data produced than does quantitative; although this typically results in a 

lack of generalizability that quantitative data can provide (Neuman 2006).   

Another important distinction to be made between these two methods is how 

measurement is conducted in both timing and reasoning. With quantitative methods, 

the research must develop measurement techniques prior to gathering or analyzing 

data. Qualitative methods on the other hand allow for measurement techniques to be 

adjusted during the gathering and analyzing stages. For this reason,  the appropriate 

sequence is to first conduct the more flexible qualitative study to inform and validate 

the decisions made for the later quantitative study. By utilizing both methods a 

researcher can capitalize on the benefits of each and use the results to both verify and 

validate one another; hence the utility of using methodological triangulation (Neuman 

2006).  

3.2.3. Qualitative Research  

The qualitative research stage of this study involved a series of 52 in-depth 

interviews conducted with opinion leaders. Opinion leaders were considered to be 
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people who are stakeholders with and are knowledgeable about lawn care issues in 

New England, including people such as alpha neighbors, lawn care service providers, 

and university Extension staff.  Opinion leaders were identified by Extension staff as 

the initial pool of respondents, and then snowball sampling techniques (following 

leads from initial respondents) were used to identify additional respondents. 

Additionally, conducting in-depth interview allows for respondents to express their 

opinions freely and confidentially.  

Interviews were conducted in person whenever possible to allow for a more 

natural interaction, consistent with the strengths of qualitative research methods. A 

semi-structured, open-ended protocol was used which allowed for unanticipated 

digressions but also maintained structure enough for meaningful analyses to be 

conducted (Berg 2007). The freedom to explore unforeseen areas of interest during 

these interviews is especially important to a descriptive investigation as these topics 

may generate significant analytical insights. Detailed notes were taken during the 

course of these interviews and the content was inductively analyzed into conceptual 

categories and patterns that emerge from the data, an analysis process known as 

content analysis (Glaser and Strauss 1969). All participants were assured that their 

responses would remain confidential in order to facilitate the freedom to answer 

openly and honestly. Results that are relevant to the research questions were used to 

create a summary report. The summary report, along with other information, was used 

to develop the questionnaire for the quantitative stage of this study, a benefit permitted 

through the use of methodological triangulation (Miles and Huberman 1984).  
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Gagnon (2009) conducted an in-depth analysis of the results of the qualitative 

section of this study. Those results are not discussed in detail here but key findings 

that directly aided in the language and content of the questionnaire used for the 

quantitative section of this research are presented below.  

• There exists a willingness to engage in environmentally responsible lawn 

care.  

• Many homeowners hold unreasonable expectations related to lawn care. 

• A lack of knowledge exists among homeowners regarding effective lawn 

care techniques, including the proper application of fertilizers. 

• Homeowners inaccurately identify organic fertilizers as being a solution to 

nutrient leaching. 

• Many opinion leaders felt that alternative fertilizing methods would be able 

to achieve the results that would satisfy most homeowners.  

• The acceptance of prescribed lawn care practices will hinge on levels of 

time, money, and labor needed to carry out recommendations. 

• Less fertilizer can be applied by homeowners without sacrificing results, 

due to the tendency to overapply. 

• The standard of lawn care in a homeowner’s community related to 

attitudes, values, and ultimately behaviors.has a significant effect on that 

homeowner.  

• The homeowner’s description of a “healthy lawn” usually depicts a high 

input aggressively managed area of turf.  
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Gagnon (2009) also presented many useful findings from the qualitative 

research that could be used to inform the creation of outreach and education 

campaigns. First, he pointed out that there is substantive variation from state to state in 

both concern for water quality and standard of desired lawn. He stresses the 

importance of considering community-specific needs when developing outreach and 

education to ensure that the material is well received and effective. Additionally he 

discovered that there is a fair amount of ambiguity with the term “healthy lawn”. 

Opinion leaders believe that homeowners desire a lawn that is environmentally 

friendly and yet they also desire a lawn that in practice requires through high input 

management. Gagnon highlights how redefining the definition of “healthy lawn” 

would be a worthwhile goal that could be accomplished through outreach and 

education.  

3.2.4. Quantitative research 

The second stage of the initial research, continuing methodological 

triangulation, consisted of quantitative survey research. In this stage a self-

administered questionnaire was delivered to a randomly selected sample of residents 

of five purposively selected communities that were selected based on specific criteria 

developed by the researchers and Extension staff to ensure that the data gathered 

would be the most beneficial to the actual users of that data. The criteria included: 

communities that are in an urbanizing watershed, have existing extension activities, 

and have a high prevalence of heavily managed lawns. The communities selected for 
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this study were Hampden, Maine; Milton, New Hampshire; Brandon, Vermont; East 

Lyme, Connecticut; and North Kingstown, Rhode Island. 

To develop the research sample frames, a two stage process was used to collect 

data and set up project evaluation. First, a random sample of 300 residents was drawn 

in each of the selected communities. The sample was created by Survey Sample 

International (SSI), a well known and respected sampling service. SSI draws its record 

from a combination of phone listings, driver license information, and other available 

sources and asserts that more than 85% of all residents in a community are accounted 

for in their data. Of the sample provided by SSI, a scientific random sample was 

drawn where every household in the study area had an equal opportunity to be 

selected. In addition, to facilitate the evaluation of this project’s extension activities, 

additional 40-200 households were randomly selected in specific neighborhoods 

within the communities where extension activities were known to be present by the 

members of the project team. The neighborhoods sample was randomly drawn but 

represents a specific subsection of the larger community, and therefore was not used in 

the analysis section of this thesis study and was primarily used by the social science 

project team and specific extension personnel (see section 4 for results and analyses).   

The self-administered questionnaire was delivered using a modified tailored 

design method during the months of August, September, and October of 2007 

(Dillman 2009). The modified tailored design method, also known as the Dillman 

method, is a combination of techniques used with survey research that have been 

proven to increase response rates and thereby reduce response bias, which helps to 
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validate the study (Dillman 2009). Following the Dillman method, once the sample 

was drawn households were mailed a pre-notice letter which informed them of the 

study, why they were selected, and outlined the importance of completing the 

questionnaire. The actual questionnaire was then mailed out one week later with a 

professional cover letter and a self-addressed postage paid return envelope. Returned 

questionnaires were recorded and then one to two weeks later a reminder postcard was 

sent to the households that had not yet returned the questionnaire. Finally, another two 

weeks later, a final wave of letters was sent out including a replacement questionnaire, 

cover letter, and another self-addressed postage paid return envelope.  

A total of 2150 questionnaires were mailed out and 302 addresses were 

identified as non-deliverable, thereby resulting in 1848 eligible recipients. A total of 

754 questionnaires were returned for a final response rate of 40.8% (n = 754). Of the 

754 returned questionnaires 601 of them came from communities with the remaining 

153 coming from the deliberately selected neighborhoods. Since the community 

responses come from a scientifically random sample and the neighborhoods do not, 

only the community data were used for the analysis of this study. The adjusted 

response rate for communities only is 40.4 % (n = 601). All the data acquired was then 

entered into a program called Statistical Package for the Social Sciences (SPSS) where 

analyses can be conducted. Figure 3.1 shows the distribution of responses across the 

study communities, this distribution is fairly even and does not suggest bias based on 

community. 



58	  
	  
 

Figure 3.1: Response Distribution by Community for Initial Study 

 

3.2.5. Variable Measurement 

The survey questions were designed to ensure that the constructs measured 

were valid and properly assessed. All of the variables outlined by the TPB (Fishbein 

and Ajzen 1985), in addition to other variables included by the researchers, were 

measured in a reliable and valid way in order to adequately answer the research 

questions and to provide useful findings to be applied to the design of outreach and 

education. The following section outlines how each variable was measured, based on 

the research question that it seeks to answer for this initial study (see previous 

chapter). 
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3.2.5.1. What are the lawn care practices of homeowners in New 

England? 

As no research exists that explains even the basic lawn care practices of 

homeowners in New England. This information is needed to aid in the development of 

outreach and education designed to promote environmentally responsible lawn care 

behavior. These research questions were answered through a series of questionnaire 

items testing the prevalence of many common lawn care behaviors such as mowing, 

watering, and time spent on lawn care. A brief description of the variables used to 

answer these questions and the method in which they were measured is described 

below.  

Frequency of mowing, watering, and application of fertilizers was tested using 

questionnaire items that asked respondents how often they conducted the respective 

activity. Additionally, whether fertilizer is applied on the respondent’s lawn or not was 

assessed using a yes or no question. Amount of time spent on lawn care per week was 

assessed with a questionnaire item asking how many hours a week are spent on lawn 

care. Respondents were also asked to describe the method used to perform lawn care 

using the following response categories: I hire out the work; I perform my own lawn 

care; someone else performs my lawn care for no fee; my lawn does not get 

maintained; I do not have a lawn. Also, what the respondent does with left over 

fertilizer, and if fertilizer is applied, was assessed with the following response 

categories: I use up all fertilizer to avoid surplus; throw it away; store it for later use; a 

lawn service applies the fertilizer; other.  
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3.2.5.2. What are the basic attitudes homeowners have towards lawn 

care practices? 

A number of questionnaire items assessed attitudes towards various aspects of 

lawn care behavior and practices. Understanding the attitudes the audience has 

towards the lawn care issues and practices may be strategic for the developers of 

outreach and education, as is discussed in detail in the results chapter of this report 

(chapter 4). A brief description of the variables used to answer this question as well as 

details of how they were measured is described below.  

The first group of items measuring attitudes towards lawn care practices 

assessed attitudes towards spending time performing lawn care. Two questionnaire 

items assessed this attitude. The first was level of agreement that the respondents 

enjoy spending time on lawn care and was measured using a five-point Likert scale 

from “strongly agree” to “strongly disagree”. The second item asked whether the 

respondent would prefer to spend less time on their lawn with a simple yes or no 

response option.  

The next attitude towards lawn care practices that was assessed tested to what 

degree respondents want their lawn to fit in with the community. This variable was 

measured using a Likert five-point agreement scale asking if respondents agree they 

want their lawn to look good enough to fit in with the community. This item also was 

interpreted as a dimension of lawn care norms by measuring perceived importance of 

lawn appearance to the community. 
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Attitudes towards lawn appearance were assessed using multiple items that 

asked respondents how important different aspects of their lawn’s appearance are to 

them. This was assessed using a similar Likert 5-point scale from “not important” to 

“very important”. The questionnaire items were: having no weeds on my lawn; having 

my lawn as dark green as possible; having the grass be as thick as possible; having my 

lawn be clover free; having a pest free lawn; having a “golf course quality” lawn. The 

questionnaire item “having a safe lawn for the environment” was also included in this 

matrix so that it could be compared with the relative importance of the lawn 

appearance items.  

A set of questionnaire items tested the level of importance homeowners placed 

on lawn factors when determining whether or not to adopt more environmentally 

friendly lawn care. This variable was assessed using a Likert scale as well. The 

questionnaire items were as follows: having my lawn look the same as it does now; 

how easily the recommended action(s) fit with my current lawn care methods; lack of 

available information on a practice; no one else is doing it; protecting family’s/pet’s 

health; the protection of a particular body of water.  

Another set of questionnaire items addressed this issue by asking respondents 

about their attitudes towards adopting more environmentally friendly lawn care 

behavior. These were measured using a 5-point level of agreement scale. The 

questionnaire items include: adopting environmentally friendly lawn care practices 

will cost me more money; adopting environmentally friendly lawn care practices will 

take more of my time; adopting environmentally friendly lawn care practices is 
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important for improving water quality; I feel the benefits of adopting environmentally 

friendly lawn care practices outweigh any of the costs.  

Lastly attitudes towards willingness to adopt environmentally friendly lawn 

care practices were measured. This variable consisted of 11 questionnaire items asking 

how willing respondents would be to adopt specific alternatives in order to reduce 

nutrient leaching and runoff from their lawn, again using a Likert-type scale. The 

items were: leave grass clippings on the lawn; cut the grass at a slightly higher height 

(3 inches); use a test to measure the need for fertilizer before applying; include clover 

in your lawn; apply less fertilizer; plant a hardier species of grass; switch to a type of 

fertilizer found to be better for water quality; reduce the use of fertilizers on my lawn; 

sweep up fertilizer that got onto sidewalks/driveways/curbs; using phosphate-free 

lawn fertilizer; planting or maintaining vegetated buffers along streams and lakes. 

3.2.5.3. What information vectors are used and trusted? 

Frequency of information seeking regarding lawn care and the relative trust in 

the vectors, or sources of information, were measured to answer this research question. 

This assessment is very important for outreach and education efforts since it can not 

only elucidate what vectors would be best for campaign delivery but also identify 

where homeowners may be getting “bad” information. The variables used to answer 

this research question and how they were measured is discussed below.  

The variable intending to express how often respondents seek out information 

on lawn care was measured using 11 questionnaire items which used a 3-point often-

sometime-never scale asking how often the respondent uses the sources to get lawn 
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care information. The 11 sources were: neighborhoods; sales clerks; certified master 

gardeners; T.V.; radio; lawn care professionals; product packaging; magazine; 

newspapers; internet; university/extension. The level of trustworthiness was 

determined for each of the sources listed above using a 5-point Likert-type level of 

trust scale, from “not trustworthy” to “very trustworthy”.  

3.2.5.4. What are the correlates of willingness to engage in 

environmentally friendly lawn care behavior? 

The final research question used in this initial study intends to inform the 

creation of outreach and education aimed to promote behavioral change by comparing 

relationships between willingness to adopt environmentally friendly lawn care 

alternatives with a number of variables. The variables chosen to be compared with 

willingness to adopt alternatives were all thought to reveal a meaningful relationship 

or correlation. Unlike the previous research questions sought in this study, this 

question conducted both bivariate and multivariate analyses to test for relationships. 

Additionally the augmented TPB model was used to structure the analyses and to 

determine how the factors used in the model influence willingness to adopt 

alternatives. The variables used to answer this research question, the composition of 

the TPB factors, and how they were measured are discussed below.   

The dependent variable used to answer this research question is willingness to 

adopt environmentally responsible lawn care alternatives. This variable measures how 

willing a respondent is to adopt specific alternative lawn care practices as discussed in 

the previous section. This variable also serves as the behavioral intention factor 
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required by the TPB. It should be noted that the term willingness is often used 

synonymously with the term intention within the TPB (e.g. Montada et al. 2007; 

Townsend & Dawes 2007). In fact, behavioral intentions are often used to interpret 

how hard subjects are willing to try to perform a specific behavior (Pouta and Rekola 

2001). It is for these reasons that the term “willingness” is used for this variable rather 

than “intention”. This variable was calculated by the summated score of the 11 

questionnaire items concerning willingness to adopt specific alternative lawn care 

practices and an index was created. Indices are useful, and often used, to measure an 

underlying concept and can create more meaningful summaries when conducting 

bivariate and multivariate analyses (Sweet and Grace-Martin 2003).  

Willingness to adopt alternatives was correlated bivariately with many of the 

attitudes variables used to gauge lawn issues discussed previously (see chapter 4). 

These variables were used for analyses that were not included in the TPB model but 

they elucidated correlations that were valuable to the understanding of lawn care 

issues in New England. Furthermore much of this information proved helpful, if not 

critical, to the development and implementation of outreach and education campaigns.  

Demographic variables were also correlated with willingness. Demographic 

questionnaire items allow for comparisons to be made between respondents of 

differing background characteristics and to identify any important trends across 

groups. The demographic items included: are you a year round resident; annual 

household income; age; how long have you lived at your current residence; do you 

rent or own the property in which you reside; what is your level of education; how 
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would you describe your political orientation; what is your gender. Select 

demographic variables will also be included in the augmented TPB model as control 

variables (see chapter 4 for more information on the use of control variables).  

As stipulated by Ajzen (2002) the application of the TPB requires 

questionnaire items measuring the factors, or constructs, of attitudes, social norms, and 

perceived behavior control. Additionally, questionnaire items were included that 

measured the factors added to the augmented TPB model used in this study. Those 

factors are information, environmental values and past action. It should be noted that 

Ajzen (2002) states that questionnaire items should be worded using the exact same 

elements as behavioral intention. However, like in the study by Clark and Finley 

(2007), such rigid compatibility among measurement of the variables was not 

followed for this study and the measures in this study are more generalized. The TPB 

was necessarily augmented for this study, adding additional factors and using different 

measurement precision. Augmenting the TPB so that it is tailored for specific studies 

has been recommended by several authors (e.g. Oreg and Gerro; Rivis et al. 2006; 

Trumbo and O’Keefe 2005). The data derived from the augmented TPB used in this 

study were more applicable to lawn care behaviors in New England and more practical 

to the data users.  

Attitudes towards adopting environmentally lawn care behavior is a variable 

measuring the degree to which the respondent has a positive or negative attitude 

towards adopting alternative lawn care practices in order to reduce nutrient leaching 

and runoff from their lawn. The concept was measured using two questionnaire items 
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that measured a respondent’s level of agreement with a statement about turf care using 

a 5-point Likert scale. The questionnaire items were: adopting more environmentally 

friendly lawn care practices is important for improving water quality; I feel the 

benefits of adopting more environmentally friendly lawn care outweigh any costs that 

may result in doing so.  

Perceived behavioral control concerning adopting environmentally friendly 

alternatives was measured. This variable is meant to measure the respondent’s 

perception of the ease or difficulty of performing lawn care alternatives aimed to 

reduce nutrient leaching and runoff from their lawn. This variable was measured using 

the following two questionnaire items again using 5-point Likert type level of 

agreement scale: adopting more environmentally friendly lawn care practices will cost 

me more money; adopting environmentally friend lawn care practices will take more 

of my time.  

Social norms measured the perceived social pressure of the respondent to 

perform or not perform the target behavior, which is to adopt lawn care alternatives to 

reduce leaching and nutrient runoff from lawns. This factor was measured using a 

single item testing perceived importance, using a 5-point Likert scale, asking how 

important it is that other people are performing environmentally friendly alternatives 

when making decisions whether or not to adopt them yourself.  

One of the augmentations of the TPB used for this study was the addition of 

environmental values (NEP). The broadly validated and utilized revised NEP scale 

was used to measure this construct (Dunlap et al. 2000). This variable has been used 



67	  
	  
by many researchers to describe environmental concern, environmental values, and 

environmental attitudes. However, as described by Dunlap (2008), the most accurate 

interpretation of NEP is a measure of the degree to which respondents view the world 

ecologically, or express an ecological worldview, and this is how it is treated in this 

study. 

There has been some concern about the dimensionality of the revised NEP-

scale. Dunlap et al. (2000) found that when the NEP-scale reveals high internal 

consistency, as is the case most times, it is more reasonable to treat the scale as a 

single measure rather than creating ad hoc dimensions that emerge from various 

factoring techniques. For these reasons the NEP-scale is treated as a single measure in 

this study, and it has shown strong internal consistency (see chapter 4).  

The revised NEP-scale uses a 5-point Likert level of agreement scale as well. 

All the questionnaire items ask about human’s relationship to the environment. The 

items are as follows: we are approaching the limit to the number of people the earth 

can support; humans have the right to modify the natural environmental to suit their 

needs; when humans interfere with nature it often produces disastrous consequences; 

human ingenuity will insure that we do not make the earth unlivable; humans are 

severely abusing the environment; the earth has plenty of natural resources if we just 

learn how to develop them; plants and animals have as much right as humans to exist; 

the balance of nature is strong enough to cope with the impacts of modern industrial 

nations; despite our special abilities humans are still subject to the laws of nature; the 

so-called “ecological crisis” facing humankind has been greatly exaggerated; the earth 
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is like a spaceship with very limited room and resource; humans are meant to rule over 

the rest of nature; the balance of nature is very delicate and easily upset; humans will 

eventually learn enough about nature and how nature works to be able to control it; if 

things continue on their present course, we will soon experience a major ecological 

catastrophe (Dunlap et al. 2000).  

Another variable that was added to the augmented TPB model is attitudes 

towards lawn appearance. This variable is meant to determine the degree to which 

lawn appearance is important to the respondent. This variable was calculated using the 

mean scores of 6 questionnaire items employing a 5-point Likert type level of 

importance scale. The items, which were discussed previously, were as follows: 

having no weeds on my lawn; having my lawn as dark green as possible; having the 

grass be as thick as possible; having my lawn be clover free; having a pest free lawn; 

having a “golf course” quality lawn.  

The information seeking factor was also included as part of the augmented 

TPB model. The variable intended to express how often respondents seek out 

information on lawn care. This variable was indexed using 11 questionnaire items 

which used a 3-point scale of often-sometime-never asking how often the respondent 

used the sources to get information and was discussed previously. Lastly the TPB 

model factor of past action was measured using a single item. This item tested whether 

or not the respondent had applied fertilizer in the past.  

3.3. Campaign Development and Implementation 
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Analyses from the initial lawn care study (see Chapter 4 and Gagnon 2009) 

revealed many useful conclusions about how and why homeowners maintain their 

lawns such as: basic information about the extent of lawn chemical use, opinions on 

neighborhood lawn care standards, homeowners’ attitudes about lawn appearance, 

concerns about environmental issues, their willingness to adopt alternative lawn care 

methods, their sources of lawn care information, and their level of knowledge about 

the adverse effects of common lawn care practices. The level of trust and influence of 

opinion leaders (e.g. Master gardeners, local garden centers, lawn care providers) and 

the relative influence of different types of informational messages was also assessed. 

This research was instrumental in determining how best to facilitate behavioral change 

by elucidating target “problem” behaviors, uncovering barriers and benefits to 

behavior, better understanding the attitudes and concerns of the audience, guiding the 

development of appropriate messaging, and discerning the best avenues for 

information dissemination as suggested by the CBSM framework.  

Using the guidance of the initial research, a behavioral change campaign was 

developed and implemented throughout communities in the Bangor area of Maine. A 

multi-faceted approach was taken by developing many different educational products 

and outreach activities to cultivate adequate community coverage and maximize 

effectiveness. The products developed for this campaign included doorhangers, storm 

drain stencil, a website, a Twitter page, and a Facebook page. While these were the 

only products that were utilized thus far, many other research-driven products are 

being developed and will be implemented in future programs. These products are 
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focused on “point-of-sale” where they will be placed in local stores and provide 

information to community members when they are making their lawn care product 

purchase decisions. A much more detailed description of the results that led to the 

creation of these products used in the Bangor area of Maine, as well as their specific 

content, is discussed in the results chapter of this thesis (Chapter 4). Examples of these 

products are also included in the appendix of this report.  

An overarching message that highlights the target behavior, what community 

members can do to achieve that behavior, and why they should do it was developed 

for use on all products. CBSM stresses the importance of having a directed message 

with a specific target behavior to increase the chances of program success (McKenzie-

Mohr and Smith 2005). The target behavior was to reduce or eliminate the use of lawn 

chemicals in order to reduce the chances of nutrient leaching and runoff (see Chapter 4 

for more information). In addition, due to the promising potential of using social 

norms to generate behavior change (Cialdini et al. 2006), a specific message was 

developed that was normatively framed. The effects these messages had on 

homeowners’ intention to perform the target behavior (reduction of the use of lawn 

chemicals) was assessed using an evaluation study discussed in the next section of this 

chapter, an effort which constitutes the final part of this thesis.  

3.4. Evaluation Study and Testing the Use of Norms 

3.4.1. Study Methods 

After the behavior change campaign had been implemented an evaluation 

study was conducted to test its effectiveness and also to explore the impacts of using 
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normative messages. This evaluation sought to discover if any changes in attitudes, 

values, and behavior had occurred due to the exposure of the campaign material. It 

tested whether the normatively framed messages had a greater impact than standard 

message. It also tested to see to what extent respondents had actually been exposed to 

the distributed material. Finally the evaluation was used to expose areas for 

improvement for the continuation of the campaign in Maine and for greater potential 

resolution of the issues in other areas as well.  

A self-administered questionnaire was administered door-to-door in six 

neighborhoods throughout the Bangor area. Each of the six neighborhoods was 

randomly assigned one of three treatments; control, standard messaging, and 

normative messaging. The six neighborhoods were purposively selected using criteria 

appropriate for the survey methodology and the desired outcomes of the study. All the 

neighborhoods were selected using local knowledge and were all high amenity 

suburban communities with heavily managed lawns. These neighborhoods were also 

chosen to be spatially diffuse to prevent “overflow” of campaign exposure. It was 

imperative to the study that neighborhoods were only exposed to their intended 

treatment so as not to compromise the comparisons that were made between 

neighborhoods.   

This method using different treatment types is known as an experimental 

design and was chosen over another common evaluation study method called the 

pretest/posttest method because of simplicity and logistical concerns. The 

pretest/posttest method requires the implementation of two tests, a pretest 
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(administered prior to campaign implementation) and a posttest (administered after 

campaign implementation). The experimental design method only requires a one-time 

survey administration and still allows for comparisons to be made between the groups 

and is an reliable means of determining campaign effectiveness while answering the 

research questions (Neuman 2007).  

Given the relatively small population size, the nature of the research questions, 

and the logistics of campaign delivery, the drop off/pickup method was deemed best 

for this study (Steele et al. 2001). With this method researchers personally deliver the 

questionnaires and cover letters door to door to the homes in the study neighborhoods. 

Respondents were instructed to complete the questionnaire and hang it on their 

doorknob in a provided bag during established pickup times when the researchers 

would return to collect the completed questionnaire. This method has proven to yield 

very high responses rates, be appropriate for small sample sizes, and work to develop 

relationships between researchers and community members (Steele et al 2001). This 

method also works well with the experimental design method allowing for control of 

coverage that would be more difficult for mailed or internet surveys. This survey was 

implemented employing many techniques outlined in the Tailored Design Method 

(Dillman 2009) intended to enhance response rates including customizing letters, 

using multiple waves of contacts with carefully timed reminders, and providing clear 

information about the need for responses. 

 The six neighborhoods that were selected for this study included anywhere 

from 31 to 54 homes with a total of 244 homes. Two neighborhoods received the 
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standard campaign messaging, two received the normative messaging, and two were 

used as controls and received no campaign material. The neighborhood response rates 

ranged from 75% to 31%, with an overall combined response rate of 57%, which is 

slightly below the expected response rate for this type of survey at around 65% (Steele 

et al. 2001). This slightly lower than desired response rate can in part be attributed to a 

snow/wind storm that complicated collection and resulted in several completed 

questionnaires being lost. Table 3.1 below shows the summary for total questionnaires 

delivered and returned for each neighborhood. 

Table 3.2: Response Rate Summary for Evaluation Study 

Neighborhood Treatment Total 
attempted 

Total 
refused 

Total 
returned 

Response 
rate 

Main Trail Control 40 0 30 75 
Mt. Hope Control 39 1 25 64.1 
Francis Norm 31 2 20 64.5 
Judson Heights Norm 45 3 26 57.7 
Constitution Standard 54 2 27 50 
Hillside Standard 35 6 11 31.4 

 

3.4.2. Variable measurement 

The survey questions were designed to precisely and validly measure the 

variable used to conduct the campaign evaluation and determine the effectiveness of 

normatively framed messages. The following section outlines how each variable was 

measured, based on the research question that it seeks to answer for this initial study 

(for more information about the research questions see chapter 2). 

3.4.2.1. Was the outreach and education campaign successful at 

encouraging behavioral change? 
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Behavioral intention was conceptualized as the respondent’s expressed 

intention to reduce or eliminate their use of lawn chemicals on their lawns next season. 

This was the dependent variable in this evaluation study and was measured by 

intention to use fertilizer next season and intention to use pesticide next season. The 

response categories for these questions were: I intend to use less than last season; I 

intend to use about the same as last season; I intend to use more than last season; I do 

not apply; not applicable. These two questionnaire items were analyzed separately but 

treated as the same construct because both fertilizer and pesticides are conceptualized 

as “lawn chemicals”. This measure was compared across treatment types to see if 

difference across groups could be found. This revealed whether those receiving 

campaign material were more likely to express intention to reduce lawn chemical use 

than those who did not receive material. 

Campaign exposure was assessed by asking respondents whether or not they 

had received a doorhanger, seen a stormdrain stencil in their neighborhood, visited the 

website, or been exposed to campaign information on any of the following other 

media sources: newspaper; television; radio; internet; other. These variables were used 

to determine if respondents who received the material actually acknowledge receiving 

it. This highlighted which campaign materials received the most exposure in the 

neighborhoods.  

3.4.2.2. Do normatively framed messages have a greater impact than 

messages excluding the use of norms? 
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The impact of normatively framed messages of intention to reduce the use of 

lawn chemicals was also assessed. The question was answered using the same 

questionnaire items as used in the last research question. It was hypothesized that the 

homes receiving normatively framed messaging will be more likely than the standard 

and control groups to express intention to reduce use.  

3.4.2.3. Did exposure to the campaign material increase knowledge 

about water quality and runoff? 

Knowledge of lawn care detriments was also a variable that was included in 

this evaluation study. This variable was meant to determine how knowledgeable 

respondents are to the specific detrimental impacts of lawn care behavior that were 

highlighted in the campaign messages, and was measured using a 5-point “strongly 

disagree” to “strongly agree” scale. The questionnaire items were: lawn chemicals can 

be harmful to kids; lawn chemicals can be harmful to pets; lawn chemicals do not 

negatively affect water quality; lawn chemicals can runoff into local waterways.  

3.4.2.4. Were the norms activated through the messaging? 

Norm activation items sought to see if differences in attitudes towards 

neighborhood norms had occurred as a result of exposure to the normative message as 

compared to the standard campaign and control groups. The questionnaire items used 

to measure this variable asked about specific message content that was included in the 

normative messages. This content was meant to direct homeowners towards the 

commonly practiced behavior of their neighbors which was conducive to the target 

behavior. The items were measured using a 5-point “strongly disagree” to “strongly 
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agree” scale and included: people in my neighborhood choose not to use fertilizers on 

their lawns; people in my neighborhood choose not to use pesticides on their lawns; 

most of my neighbors use lawn chemicals on their lawns. 

3.5. Conclusion 

Conducting effective outreach and education is a complex task that can be 

assisted by using the CBSM framework, which in turn can be enhanced through the 

use of sophisticated social theory and rigorous social research methods. Using 

appropriate methods is essential to conducting valuable and credible research, and this 

chapter presented the techniques used to collect reliable data on an important 

environmental topic, the behavior, attitudes, and beliefs of the lawn care of 

homeowners. By following the guidelines of CBSM, considering the specific 

audiences, compromising for logistical constraints, and through extensive literature 

review the most appropriate methods for each stage of this thesis study were 

determined. The following chapter addresses the important results from the research in 

detail, a new foundation on which to build effective outreach and education.   
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Chapter 4 
Results 

4.1. Chapter Overview 

As previously discussed this thesis employed the directives of the CBSM 

framework. This framework, which has been proven to increase the effectiveness of 

campaigns aimed to foster environmentally friendly behavior (McKenzie-Mohr and 

Smith 2005), provided guidance to both social science research studies conducted. The 

theoretical framework provided by the TPB was used in conjunction with CBSM to 

structure the research, the content of the questionnaire, and the analysis of the results. 

The TPB was appropriate for this study because of its successful application in 

previous research (e.g. Trumbo and O’Keefe 2005) and because of the nature of the 

hypothesized relationship between the correlates and environmentally responsible 

lawn care behavior. The results of the initial study were analyzed, and following the 

principles of CBSM, an outreach and education campaign was developed, 

implemented, and evaluated in the Bangor area of Maine.  

The results from the two studies, as well as a discussion about the development 

of the outreach and education campaign, are presented in this chapter. All statistical 

analysis was conducted using the Statistical Package for the Social Sciences (SPSS) 

analysis software. The results portion of this chapter is structured according to the 

research questions guiding this study outlined in chapter 2. However, as mentioned in 
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previous chapters, the following overarching question helped to guide this entire 

process: 

How can the principles of CBSM, informed by social science theory and 

research, be applied to develop a successful outreach and education campaign 

to change homeowner’s lawn care behavior to reduce the use of lawn 

chemicals in New England’s rapidly urbanizing watersheds? 

4.2. Initial Study: Changing New England Lawn Care Behavior 

4.2.1. Introduction 

As discussed in previous chapters the initial study was the Changing 

Homeowner’s Lawn Care Behavior to Reduce Nutrient Losses in New England’s 

Urbanizing Watersheds project which involved a regional study that looked into lawn 

care practices, norms, attitudes, values, and other lawn related issues across five New 

England communities. While this study’s focus was to generate applicable data to help 

campaign developers, it also served to expand knowledge about the complex 

psychological and sociological factors that influence lawn care behavior. In the same 

vein, the research also utilizes the TPB successfully in a new context thereby 

broadening its use. The results are presented below and were integral to the 

understanding of New England lawn care and guided the development of behavior 

change campaigns including the campaign implemented in Bangor. The results used to 

answer the research questions for this initial study are explained below. 

4.2.2. Research Questions 
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4.2.2.1. What are the lawn care practices of homeowners in New 

England?  

A goal for this study was to identify the current lawn care practices 

homeowners engage in, particularly concerning nutrient runoff issues potentially 

affecting water quality. Determining what practices homeowners are conducting that 

may affect water quality, as well as the prevalence of these practices, was useful to 

determine which specific behaviors to target with outreach and education. The first 

questionnaire item addressing this issue concerned whether or not respondents apply 

fertilizer to their lawn. As can be seen in table 4.1, the respondents are split pretty 

evenly with 48 percent saying they do not apply fertilizer and 52 indicating that they 

do. This is an important finding because it illustrates that approximately half of the 

people in the study areas do not even apply fertilizer. It also highlights a benefit of 

potentially segmenting the audience to only target those who are actually performing 

the harmful behavior.  

Table 4.1: Is Fertilizer Applied to Respondent's Lawn? 
 Frequency Percent Valid Percent Cumulative 

Percent 

No 267 44.4 47.5 47.5 

Yes 295 49.1 52.5 100.0 

Valid 

Total 562 93.5 100.0  

Missing Missing 39 6.5   

 

The next questionnaire item referring to lawn care practices asked those who 

apply fertilizer how many times they apply per year. As can be seen in table 4.2, only 

10 percent of respondents apply less than once per year, 29 percent apply once per 
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year, 24 percent apply twice per year, and 37 percent apply 3 or more times per year. 

This is an alarming finding. Recommendations for the region state that fertilizer 

should be applied a maximum of two times a year (Guillard 2008), but the data from 

the survey show that many of the homeowners who apply fertilizer tend to over apply, 

which has direct implications for water quality.  

Table 4.2: How Often Does Respondent Apply Fertilizer? 
 Frequency Percent Valid Percent Cumulative 

Percent 

Less than Once per Year 28 4.7 9.5 9.5 

One Application per Year 84 14.0 28.5 38.0 

Two Applications per Year 71 11.8 24.1 62.0 

Three Applications per 

Year 

42 7.0 14.2 76.3 

Four Applications per Year 58 9.7 19.7 95.9 

More than Four 

Applications per Year 

12 2.0 4.1 100.0 

Valid 

Total 295 49.1 100.0  

Missing Total 306 50.9   

 

This brings into focus the question of what respondents do with left over 

fertilizer not used in an application session, and their behaviors can be seen in table 

4.3. Thirty-eight percent of respondents state that they use up the entire bag to avoid 

surplus. This finding again points out that many homeowners are over applying 

fertilizer which increases the chances of nutrient runoff from their lawns. This 

suggests that an outreach and education campaign should highlight the issue of over 

application and suggest alternatives to decrease the risk of nutrient runoff. It also 
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highlights how many homeowners are reluctant to store lawn chemical leftovers and 

methods to safely store leftovers should be included in the campaign material.  



82	  
	  
 

Table 4.3: What Does Respondent do with Left-Over Fertilizer? 

 Frequency Percent Valid Percent Cumulative 

Percent 

Use up all Fertilizer to 

Avoid Surplus 

112 18.6 38.1 38.1 

Throw Away 4 0.7 1.4 39.5 

Store it for Later Use 110 18.3 37.4 76.9 

Lawn Service Applies 

Fertilizer 

61 10.1 20.7 97.6 

Other 7 1.2 2.4 100.0 

Valid 

Total 294 48.9 100.0  

 

To determine who applies lawn chemicals a question asked respondents to 

indicate who maintains their lawns for them. The vast majority (77%) perform lawn 

care themselves, while the next largest group (15%) hires someone to perform their 

lawn care for them. Table 4.4 shows the results from this questionnaire item.  

Table 4.4: Respondent's Description of their Lawn Care Practices 
 Frequency Percent Valid Percent Cumulative 

Percent 

Hire Out the Work 84 14.0 14.6 14.6 

Perform Own Lawn Care 445 74.0 77.4 92.0 

Someone Else Performs 

Lawn Care for no Fee 

20 3.3 3.5 95.5 

Lawn Does not Get 

Maintained 

16 2.7 2.8 98.3 

Do Not Have a Lawn 10 1.7 1.7 100.0 

Valid 

Total 575 95.7 100.0  

Missing Total 26 4.3   

 

Another questionnaire item addressed how many hours per week respondents 

spend on lawn care in general. The majority (53%) spend 2-3 hours per week on lawn 



83	  
	  
care, while 29 percent spend 0-1 hours, and 14 percent spend 4-5 hours, see table 4.5 

for more information. An additional question asked how often on average respondents 

mow their lawns. Most people, 47 percent, mow their lawn once a week with the next 

largest group at 39 percent mowing their lawns 2-3 times per month. Only nominal 

percentages of respondents mow more or less than the amounts listed above (see table 

4.6). When asked about lawn watering most respondents (82%) water their lawns 3 or 

less times per week, (see table 4.7).  

Table 4.5: Number of Hours per Week Respondent Spends on Lawn Care 
 Frequency Percent Valid Percent Cumulative 

Percent 

0-1 Hour 142 23.6 29.0 29.0 

2-3 Hours 257 42.8 52.6 81.6 

4-5 Hours 67 11.1 13.7 95.3 

6-7 Hours 12 2.0 2.5 97.8 

8 Hours or 

More 

11 1.8 2.2 100.0 

Valid 

Total 489 81.4 100.0  

Missing Total 112 18.6   
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Table 4.6: Frequency of Mowing During Average Growing Season 
 Frequency Percent Valid Percent Cumulative 

Percent 

Never 3 0.5 0.5 0.5 

Once per Month or Less 31 5.2 5.4 5.9 

Two to Three Times per 

Month 

228 37.9 39.7 45.6 

Once per Week 283 47.1 49.3 94.9 

More than Once per Week 29 4.8 5.1 100.0 

Valid 

Total 574 95.5 100.0  

Missing Total 27 4.5   

 

Table 4.7: How often does Respondent Water Lawn? 
 Frequency Percent Valid Percent Cumulative 

Percent 

One Time per Week or Less 90 15.0 55.9 55.9 

2-3 Times per Week 41 6.8 25.5 81.4 

Every Other Day 7 1.2 4.3 85.7 

Daily 17 2.8 10.6 96.3 

Two or More Times per 

Day 

6 1.0 3.7 100.0 

Valid 

Total 161 26.8 100.0  

Missing Total 440 73.2   

 

 There have been no empirical studies conducted that have taken this in-depth 

of a look into homeowner lawn care practices. Many behaviors have been identified 

that can be targets of outreach and education since they contribute to NPS pollution 

and have a real potential to degrade water quality. For example the frequency of 

fertilizer application and the methods used to apply suggest that there is potential for 
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nutrient runoff from many of these lawns. Tactics to reduce this potential would be 

strategic material to include in behavior change campaigns.  

These findings about the nature of lawn care practices bring to light many 

questions concerning the attitudes homeowners have towards their lawn care practices 

and issues surrounding lawn care. For example, considering the amount of time spent 

on lawns every month, it follows to ask to what extent homeowners actually enjoy 

caring for their lawns. The question as to what attitudes homeowners have towards 

their lawns, and the way they maintain them, is addressed by the next research 

question. 

4.2.2.2. What are the basic attitudes homeowners have towards lawn 

care practices? 

Attitudes towards lawn care practices, appearances, values, and norms are very 

important to consider when designing outreach and education campaigns since they 

are a large part of what drives behavior, as reviewed in the literature review outlining 

the conceptual approach of this research. Not only are these variables important for 

campaign development as key parts of the TPB and CBSM frameworks, but 

determining the antecedents to behavior are central to the predictive ability of the 

TPB. The following section outlines the important attitudes towards lawn care that 

were assessed in this study.  

The first set of questionnaire items concerning homeowner attitudes towards 

spending time maintaining their lawns asked if respondents enjoy spending time on 

their lawns, and conversely if they would prefer to spend less time. Most respondents, 
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48 percent, agree or strongly agree that they enjoy spending time on their lawns and 

65 percent expressed that either they do not want to spend less time on their lawn or 

have no preference. This clearly indicates that time spent on lawn care is not a barrier 

to adopting environmentally responsible behavior for most of the respondents and 

does not need to be a key component in CBSM campaigns addressing lawn care (see 

tables 4.8 and 4.9). 

Table 4.8: Respondent's Level of Agreement that they Enjoy Spending Time on Lawn 

Care 
 Frequency Percent Valid Percent Cumulative 

Percent 

Strongly Disagree 46 7.7 7.8 7.8 

Disagree 99 16.5 16.9 24.7 

Neutral 168 28.0 28.6 53.3 

Agree 214 35.6 36.5 89.8 

Strongly Agree 60 10.0 10.2 100.0 

Valid 

Total 587 97.7 100.0  

Missing Total 14 2.3   

 

Table 4.9: Would Respondent Prefer to Spend Less Time on Lawn? 
 Frequency Percent Valid Percent Cumulative 

Percent 

No 153 25.5 31.1 31.1 

Yes 175 29.1 35.6 66.7 

No Preference 164 27.3 33.3 100.0 

Valid 

Total 492 81.9 100.0  

Missing Total 109 18.1   

 

The next questionnaire item concerns perceived importance of neighborhood 

lawn care norms. This item asks respondents if they want their lawn to look good 

enough to fit in with their community. The vast majority (72%) want their lawn to 
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look good enough to fit in with their community with another 21 percent being neutral. 

There is clearly a strong desire for homeowners to maintain their lawn to the standard 

set by their community. This highlights a fascinating social milieu where a norm has 

the potential to have a strong influence on behavior. This finding should be strongly 

considered by educators working to change lawn care behavior. While norms may 

currently be a barrier to adopting environmentally friendly lawn care behavior, 

educational outreach may be able to shift norms to embrace the protection of water 

quality. Table 4.10 presents the results from this questionnaire item.  

Table 4.10: Respondent's Level of Agreement that they Want their Lawn to Look Good 

Enough to Fit in With the Community 
 Frequency Percent Valid Percent Cumulative 

Percent 

Strongly Disagree 14 2.3 2.4 2.4 

Disagree 31 5.2 5.3 7.7 

Neutral 121 20.1 20.6 28.3 

Agree 328 54.6 55.9 84.2 

Strongly Agree 93 15.5 15.8 100.0 

Valid 

Total 587 97.7 100.0  

Missing Total 14 2.3   

 

The importance of lawn care issues was assessed through a series of questions 

mostly concerning lawn appearance. As can be seen in figure 4.1, the most important 

issue to respondents is having a lawn that is safe for the environment with a mean 

score of 4.0. A mean score is the value of the mean of all responses for a questionnaire 

item, where the response categories are coded with a Likert scale of 1 (strongly 

disagree) to 5 (strongly agree). The next most important issue is having a pest-free 

lawn (mean score = 3.2) and the lowest score is having a “golf course quality” lawn 
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(mean score = 1.9). This is an interesting finding because respondents have an 

expressed interest for having a lawn that is safe for the environment even when being 

compared directly next to issues referring to having the “perfect” lawn in appearance. 

This is encouraging for outreach and education efforts aimed at fostering behavioral 

change.  

Figure 4.1: Importance of Lawn Care Issues 

 

Respondents were also asked about their attitudes towards the links between 

lawn care practices and water quality. These attitudes were captured in responses to 

the questionnaire item that asked respondents if they believe that collectively the lawn 

care practices of their neighborhood do not affect water quality. Many respondents 

reported they are neutral on this issue, 30 percent, and similar numbers of respondents 

agree and disagree with this statement at 22 and 28 percent respectively (see table 
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4.11). This indicates that many respondents may not be certain whether or not their 

lawn care practices are affecting water quality. To encourage homeowners to reduce 

their use of lawn chemicals, outreach and education efforts need to address the need 

for basic information about the link between nutrient runoff and poor water quality.  

Table 4.11: Agreement that Collectively the Lawn Care Practices of Respondent's 

Neighborhood do not Affect Water Quality 
 Frequency Percent Valid Percent Cumulative 

Percent 

Strongly Disagree 85 14.1 15.6 15.6 

Disagree 151 25.1 27.8 43.4 

Neutral 161 26.8 29.6 73.0 

Agree 117 19.5 21.5 94.5 

Strongly Agree 30 5.0 5.5 100.0 

Valid 

Total 544 90.5 100.0  

Missing Total 57 9.5   

 

A set of questionnaire items tested how much importance homeowners place 

on particular lawn factors when determining whether or not to adopt more 

environmentally friendly lawn care. As can be seen in figure 4.2, the two most 

important factors to homeowners are protecting family/pet’s health and protecting a 

particular body of water. The factor that scored the lowest was “no one else I know is 

doing it.” These findings not only support the fact that there is interest in protecting 

the environment but also that there is, not surprisingly, a strong interest in protecting 

the health of family and pets. These data suggest that messages geared towards these 

issues will have an impact with homeowners. The response to “no one else I know is 

doing it” is a bit contradictory to the finding that having a lawn fit in with the 
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community is incredibly important. This conundrum will be discussed in more detail 

in the norms section of the discussion chapter in this thesis report (see chapter 5). 

Figure 4.2: Importance of Issues when Making Lawn Care Decisions 

 

Understanding attitudes towards the perceived barriers to adopting 

environmentally responsible lawn care behavior could prove to be instrumental in the 

design of successful behavioral change campaign by highlighting specific areas to 

target with outreach and education, as is stipulated by CBSM (McKenzie-Mohr and 

Smith 2005). A set of questionnaire items addressed this issue by asking respondents 

about their attitudes towards adopting more environmentally friendly lawn care 

behavior, as can be seen in figure 4.3. The items that asked if respondents believe 

adopting environmentally friendly lawn care behavior will cost more money and time 
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have close to a neutral response. This indicates that many respondents are unsure 

about these dimensions of possible alternative practices, highlighting a barrier-based 

knowledge deficit which could be filled through outreach and education. Furthermore, 

there is a fair amount of agreement that the benefits of adopting friendly lawn care 

practices outweigh any of the costs. This reveals the fact that many respondents see a 

solution in adopting these practices, and this strong support could be incorporated into 

a normatively framed message highlighting the importance of engaging in alternatives 

among peers 

Figure 4.3: Mean Rating of the Perceived Barriers to Adopting Alternatives 

 

Willingness to adopt various environmentally responsible alternative lawn care 

practices was assessed so that educators could discern particular behaviors that 
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respondents would be more willing to adopt. As can be seen in figure 4.4, all of the 11 

alternative lawn care practices have high mean scores meaning there is a high degree 

of willingness from homeowners across the board. The two alternatives practices that 

received the highest mean score are leaving grass clippings on lawns and cutting grass 

at a slightly higher height. 

Figure 4.4: Mean Ratings of Willingness to Adopt Alternatives  

 

This information provides a better understanding of New England 

homeowner’s lawn care practices and their attitudes towards lawns and lawn care 

which can be directly incorporated in CBSM based outreach and education 

recommendations. The most notable finding is the broadly held interest in protecting 
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the environment and water quality. This finding is most conspicuous in figure 4.1, 

where having a safe lawn for the environment outweighs all of the other lawn care 

issues presented. Making the connection between environmental harm and lawn care 

practices will go a long way towards achieving desired outreach and education 

outcomes.  

4.2.2.3. What information sources are used and trusted? 

Determining what information sources are used and trusted by respondents can 

be instrumental to designing effective outreach and education designed to promote 

behavioral change. A series of questionnaire items asked respondents to indicate how 

frequently they use particular sources in order to get information about lawn care. As 

can be seen in figure 4.5, product packaging is by far the most used source of 

information about lawn care practices. Since the instructions on many packages offer 

universal directions regardless of climate, soil, grass species, or geographic location 

this source of information has great potential to lead to over application of lawn 

chemicals and increased nutrient runoff. This highlights a vital focus area for the 

campaign, where point of sale products could be placed in stores to provide regional 

specific recommendations to reduce the threat of runoff. Other sources of information 

commonly used by respondents include: lawn care professionals, university/Extension, 

the internet, sales clerks, magazines, and neighbors.  
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Figure 4.5: Frequency of Information Seeking by Source 

 

Not only is it important to understand where homeowners get their lawn care 

information but it is also key to understand how trustworthy they consider those 

sources to be. All of the sources of information that were measured for frequency of 

use were also tested for trustworthiness of the source (figure 4.6). 

University/Extension is considered the most trustworthy source of information about 

lawn care followed closely by certified master gardeners, although these sources are 

not as frequently sought out. Also rating high in trust are lawn care professionals and 

product packaging. This is good news for Extension and master gardeners, but efforts 
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should be made to increase the frequency of use of these sources by homeowners. 

Product packaging is not only the most commonly used source of information but is 

considered trustworthy thereby affirming the importance of point of sale outreach and 

education providing alternative application instructions.  

Figure 4.6: Level of Trust by Information Source 

 

Univariate analyses were able to adequately answer the first three research 

questions for the initial study. However, to understand the correlates of the behavior in 

focus, and the many variables examined in this study, a more in depth approach was 

taken using bivariate and multivariate analyses. The next section of this chapter looks 

into the bivariate and multivariate relationships between willingness to adopt 
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environmentally friendly behavior and the many correlates of that willingness, such as 

information seeking and attitudes towards lawn care issues. 

4.2.2.4. What are the correlates of willingness to adopt 

environmentally friendly lawn care behavior?  

The correlates of willingness to engage in environmentally friendly lawn care 

behavior were assessed through bivariate analysis tests. Willingness to adopt 

alternatives, a single variable created as a summated index of responses indicating 

willingness to engage in specific alternative lawn care practices, was tested with 

multiple independent variables including attitudes, values, norms, and demographics 

to identify important correlations for informing the creation of outreach. Any 

associations found through these tests, or lack thereof, elucidate important 

relationships between these variables and the desired behavior which advances our 

understanding of lawn care behavior and how best to promote behavioral change.  

Furthermore multivariate regression analysis was also conducted to better understand 

these relationships and to test the augmented conceptual model of the TPB; 

demonstrating what factors strengthen or weaken the predictive ability of the model.  

The dependent variable for this series of multivariate analyses is willingness to 

adopt environmentally friendly lawn care alternatives. This variable was measured by 

creating a summative index of the 11 questionnaire items concerning willingness to 

adopt various alternative lawn care practices. Reliability analysis indicates that this 

index has very good reliability with a Cronbach’s alpha coefficient of 0.879. The 

Cronbach’s alpha coefficient is the result of a statistical test commonly used in the 
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social sciences to test the internal consistency, or reliability, of indices. As a rule of 

thumb alpha scores should be higher than 0.70 to be considered reliable, and the 

willingness index therefore has high reliability.  

Agreement that the respondent wants their lawn to look good enough to fit in 

with the community was correlated with the willingness to adopt environmentally 

friendly lawn care behavior index. Statistical correlation analysis revealed that this 

relationship is statistically significant (p<0.05). Furthermore the Pearson’s correlation 

coefficient for this relationship is negative (r = -0.12) indicating that mean willingness 

scores were negatively correlated with agreement that the respondent wants their lawn 

to fit in with the community, as can be seen in table 4.12. Pearson’s correlation 

coefficients are a common measure of correlation between two variables and can be 

used to determine the strength and direction of relationships (positive or negative). 

This relationship suggests that respondents who agree that the want their lawn to fit in 

with the community are less likely to express willingness to adopt environmentally 

friendly alternatives. This elucidates a target area for fostering behavioral change, 

where either messaging can inform homeowners that alternatives can still achieve 

acceptable lawn appearances, or make efforts to shift the community’s standard of 

lawn care to be more accepting of environmentally friendly lawns that do not 

compromise water quality.  
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Table 4.12: Correlations of Willingness and Fitting in with 

Community 
 Fit in With the 

Community 

Pearson Correlation -0.12* 

Sig. (2-tailed) .016 

Willingness Index 

N 400 
 

The relationship between knowledge of nutrient runoff from lawns and 

willingness to adopt alternatives was also tested. A Pearson’s r correlations test 

revealed strong statistical significance (p<0.01) and the Pearson’s r coefficient (r = -

0.256) indicated a negatively correlated relationship. Since this questionnaire item was 

worded negatively, “agreement that the lawn practices of my neighborhood do not 

affect water quality,” this correlation suggests that those who believe that lawn care 

practices do not affect water quality are also less likely to adopt alternative lawn care 

practices. Again, this stresses why connecting lawn care and degraded water quality 

through links with specific places people are connected with could be effective at 

encouraging behavioral change.  

Several questionnaire items addressed respondents’ attitudes towards the 

importance of various lawn issues when making decisions whether or not to adopt 

environmentally friendly lawn care behavior. These issues were all correlated with 

willingness to adopt environmentally friendly alternative lawn care practices in order 

to test for relationships and most importantly identify barriers to the adoption of 

alternatives as outlined in CBSM. Most of the issues did have significant correlations 



99	  
	  
with willingness, except for one item which was how easily the recommendations fit 

their current lawn care methods (table 4.13). Both the importance of having the lawn 

look the same as it does now and whether or not other people are doing it were 

significant (p<0.05). Availability of information, protecting family/pets, and 

protecting a particular body of water were all statistically significant (p<0.01). This 

provides precise information about issues that are important to homeowners when 

making lawn care decisions and how that relates to their willingness to adopt 

alternatives which could be useful to educators.  

Table 4.13: Correlations between Willingness Index and Various 

Lawn Issues 
 
 

Willingness  

Pearson Correlation -0.11* 

Sig. (2-tailed) 0.027 

Importance of Having Lawn 

Look the Same. 

N 402 

Pearson Correlation -0.06 

Sig. (2-tailed) 0.166 

Importance of how Well 

Recommendations Fit with 

Current Practices. N 400 

Pearson Correlation 0.15** 

Sig. (2-tailed) 0.002 

Importance of Available 

Information on Practices. 

N 393 

Pearson Correlation -0.12* 

Sig. (2-tailed) 0.011 

Importance of Peer 

Behavior. 

N 398 

Pearson Correlation 0.30** 

Sig. (2-tailed) 0.000 

Importance of Protecting 

Family/Pet Health. 

N 396 

Pearson Correlation 0.35** 

Sig. (2-tailed) 0.000 

Importance of Protecting 

Body of Water. 

N 399 
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Perceived behavioral control is an important issue to understand since it may 

be a significant barrier to adopting environmentally friendly behavior. The four 

questionnaire items measuring perceived behavioral control were compared with 

willingness to adopt alternative lawn care practices using a correlation test. As can be 

seen in table 4.14, all of these items have a significant relationship with willingness to 

adopt alternatives (p<0.01). Those respondents who are more likely to agree that 

adopting alternatives will cost more time and money are less willing to adopt 

alternatives. Additionally, the strongest correlation is between the belief that the 

benefits of adopting alternatives outweigh any of the costs and willingness (r = 0.458). 

While these findings are not surprising, they do provide data that supports the 

assumption that those who believe the benefits outweigh the cost are willing to adopt 

alternatives and highlights how campaign material should offer low cost and other 

benefits of alternatives to help persuade those for whom this is a barrier.  

Table 4.14: Willingness and Perceived Behavioral Control 

Correlation 
 Willingness 

Index 

Pearson Correlation -0.31** 

Sig. (2-tailed) 0.000 

Cost Respondent More 

Money. 

N 383 

Pearson Correlation -0.24** 

Sig. (2-tailed) 0.000 

Take more Time. 

N 383 

Pearson Correlation 0.27** 

Sig. (2-tailed) 0.000 

Can Achieve the Type of 

Lawn Desired. 

N 382 

Pearson Correlation 0.46** Outweigh Any Costs. 

Sig. (2-tailed) 0.000 
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 N 386 
 

Demographic questionnaire items should always be included in survey 

research since they allow for comparisons to be made between respondents of 

differing background characteristics and to identify any important trends across these 

groups. In addition controlling for the influences of different social experiences based 

on broad demographic categories helps ensure that the correlations identified are not 

spurious. Particular demographic items were selected and tested with willingness for 

significance based on past environmental research (Dunlap et al 2000). Many of the 

variables tested did not have significant relationships with the dependent variable 

(willingness to use alternatives) such as when an independent sample t-test for “does 

resident rent or own current property” was conducted (p = 0.85). This shows how 

whether a resident of a home rents or owns their residence has no influence on their 

willingness to adopt alternatives. Another variable that was tested using a t-test was 

gender, and somewhat surprisingly this variable also did not yield significance when 

compared with willingness (p = 0.9).  

Other demographic variables did reveal significance where a one way analysis 

of variance test (also known as ANOVA test) revealed significance (p<0.01) with 

willingness and annual household income as can be seen in table 4.15. ANOVA tests 

are commonly used by the social sciences and determine how much the mean values 

of a numerical variable differ among the categories of a categorical variable that is not 

dichotomous. However when comparing the mean willingness score across the income 

categories, as can be seen in  table 4.16, there is no clear linear relationship, where 
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respondents in both the low and high income brackets are more willing to adopt 

alternative lawn care practices.  

Table 4.15: ANOVA for Income and Willingness 

Willingness Index 
 Sum of Squares df Mean Square F Sig. 

Between Groups 1255.537 7 179.362 3.054 0.004 

Within Groups 20499.511 349 58.738   

Total 21755.048 356    

 

Table 4.16: Willingness and Income ANOVA Descriptives 

Willingness Index 
 N Mean Std. Deviation Std. Error 

Less than $20,000 13 50.3077 5.73563 1.59078 

$20,000 - $39,999 34 43.9118 7.37879 1.26545 

$40,000 - $59,999 48 43.1250 8.06259 1.16373 

$60,000 - $79,999 64 44.5313 7.84365 0.98046 

$80,000 - $99,999 75 41.9600 7.66254 0.88479 

$100,000 - $119,999 47 44.6383 8.93801 1.30374 

$120,000 - $139,999 19 42.9474 7.45709 1.71077 

$140,000 or over 57 46.4561 6.48644 0.85915 

Total 357 44.1905 7.81727 0.41373 
 

Another demographic variable that revealed statistical significance when 

compared to willingness was political orientation (p<0.001). This relationship shows 

that respondents who are more liberal are more willing to adopt alternatives while 

those who are more conservative are less willing, as is graphically illustrated in figure 

4.7. Furthermore ANOVA revealed a significant relationship between education and 

willingness to adopt alternatives (p=0.044), as can be seen in table 4.17. Respondents 

who are more liberally oriented and respondents who have a higher level of education 

are express a higher willingness to adopt environmentally friendly lawn care 
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alternatives. These findings may prove useful for segmenting audiences when 

developing and implementing behavior change campaigns.  

Figure 4.7: Mean Score of Willingness by Political Orientation 

 

Table 4.17: ANOVA for Willingness and Education 

Willingness Index 
 Sum of Squares df Mean Square F Sig. 

Between Groups 670.785 5 134.157 2.310 0.044 

Within Groups 22761.899 392 58.066   

Total 23432.683 397    

 

As discussed in chapter 2 of this thesis, environmental values have been shown 

in some past research to be positively correlated with pro-environmental behavior 

(Dunlap et al. 2000). The NEP scale has been used for many years and by multiple 

studies to measure respondent’s environmental values (Dunlap 2008). The NEP scale 

involves an index of 15 questionnaire items measuring environmental values, and in 
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this study the NEP scale has shown strong reliability (Cronbach's alpha = 0.845). A 

bivariate correlation test was conducted with willingness to adopt alternatives and 

revealed a statistically significant relationship (p<0.01, r = 0.334). This positive 

relationship indicates that respondents with a high level of environmental values are 

more likely to express willingness, as has been found in many studies (Dunlap et al. 

2000).  

An index was created summing 6 questionnaire items that all referred to the 

importance of lawn appearance. This index was found to be very reliable with a 

(Cronbach’s alpha = 0.908). The relationship between importance of lawn appearance 

index and willingness to adopt alternatives was analyzed. This relationship was 

significant (p<0.01) with a very strong negative correlation (r = -0.313), as can be seen 

table 4.18. This clearly shows that respondents who rate lawn appearance as important 

are not likely to be willing to adopt alternatives. This highlights an excellent content 

idea for behavior change campaigns to address this important barrier where the 

material could focus on alternative lawn care practices that are able to maintain a lawn 

that can still meet the neighborhood lawn appearance standards.  

Table 4.18: Correlations of Willingness and Attitudes towards Lawn 

Appearance Index 
 Willingness 

Index 

Pearson Correlation -0.31** 

Sig. (2-tailed) 0.000 

Attitudes towards lawn  

appearance index 

N 368 
 



105	  
	  

 Multivariate analysis was conducted to test the strength of multiple 

independent variables on the dependent variable, which is willingness to use lawn care 

alternatives. Multivariate analysis is typically conducted after there is a firm 

understanding of the independent variables and their relationships. By including 

multiple variables in a statistical model, such as with linear regression, a more 

sophisticated model can be created to better explain and predict behavior. As pointed 

out by Sweet and Grace-Martin (2003), in the real world social behavior is associated 

with many factors and cannot be explained by association with a single factor. 

Multivariate analysis accounts for many factors at once and provides a more 

sophisticated explanation of the correlates of willingness to adopt environmentally 

friendly alternatives.  

Ordinary least squares (OLS) linear regression was used for the multivariate 

analysis conducted for this study. OLS regression is appropriate since the relationships 

between the independent variables and the dependent variable are considered to be 

linear, rather than non-linear. Furthermore, since the dependent variable is an index of 

mean scores, the data are numerical and conducive to statistics of the OLS regression. 

The dependent variable used for the linear regression model is again the willingness 

index used with the bivariate analyses. The independent variables chosen were based 

on the factors used in the TPB model (see figure 2.3) which include values, norms, 

perceived behavioral control, attitudes, and information and are represented in the 

analysis as “blocks”. Additional select demographics variables were included as 

control variables. Another benefit of multivariate analysis is that it can account for the 
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influence of spurious factors by including control variables; whereas if the control 

variables exert too strong of an influence on the model the hypothesized relationships 

between the TPB factors and the dependent variable may be in question (Sweet and 

Martin 2003). 

The first block was the control variables and consisted of several specifically 

chosen demographic variables. All of these variables either correlate with the 

dependent variable through bivariate analysis or are conceptually rationalized to fit 

into the model and potentially exert an influence on willingness to adopt 

environmentally friendly lawn care alternatives. The variables used are: political 

orientation, education level, rent or own current residence, and gender.  

The second block for this regression is values and used the NEP index 

measuring degree of environmental values. Next, two dimensions of attitudes were 

used, the first being the index of attitudes towards lawn appearance for block 3. The 

other dimension used a single factor (agreement that adopting environmentally 

friendly lawn care is important for improving water quality) measuring the degree to 

which respondents have a favorable attitude towards adopting alternatives to improve 

water quality for block 4, as outlined in TPB research. Perceived behavioral control, 

block 5, used two individual items: agreement that adopting alternatives will cost more 

time and agreement that adopting alternatives will take more time, both of which had 

significant bivariate relationships with willingness to use alternatives that identified 

them as potential barriers. The perceived behavioral control block captured the degree 

to which respondents felt these issues were a barrier to adopting the alternatives. The 
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norms block (6) constitutes a single factor (level of importance that other people are 

using alternatives) capturing the degree to which respondents feel it is important that 

their peers are utilizing alternatives when determining whether to adopt the behaviors 

themselves. The 7th block was information sources and used the information seeking 

index, which captured how frequently respondents seek out information on lawn care. 

The 8th and final block was past action and used the measurement of whether or not 

fertilizer is applied to the respondent’s lawn.   

The results of this regression found that the model works well and is 

statistically significant (p<0.001). Table 4.19 shows the R and adjusted R squared 

statistics. The R value represents that amount of variance that is explained by this 

regression model. However the adjusted R squared is a more appropriate measure of 

variance explained in multiple regression since it adjusts for the number of variables in 

the model and it will only increase if added variable contribute significantly to the 

model as a whole (Sweet and Grace-Martin 2003). The adjusted R squared for the 

entire model (R² = 0.311) indicating that 31.1% of the variance is explained by this 

regression. This adjusted R squared value is higher than the values found for other 

studies employing the TPB in environmental settings, suggesting that the model is 

valid (e.g. Clark and Finley 2007).  

Table 4.19 also reveals that the model becomes saturated at block 5; meaning 

that the additions of blocks 6, 7, and 8 did not increase the predictive ability of the 

model beyond the point it was at block 5. In fact, blocks 7 and 8 actually lower the 
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adjusted R squared value. This reveals that the factors of norms and past actions do 

not play a contributing role in explaining the variance predicted by this model.  

Table 4.19: R and Adjusted R Squared Values 

for the Regression Model 

Model R R Square Adjusted R 

Square 

1 0.237a 0.056 0.043 

2 0.399b 0.159 0.145 

3 0.468c 0.219 0.203 

4 0.548d 0.300 0.283 

5 0.579e 0.335 0.314 

6 0.580f 0.337 0.314 

7 0.580g 0.337 0.312 

8 0.582h 0.339 0.311 
 

Another useful analysis to be derived from this linear regression model is to 

compare the relative influence of each model item. As can be seen in table 4.20, the 

most influential variable to the model is agreement that adopting alternatives is 

important for protecting water quality and it shows a positive correlation with the beta 

value (β = 0.287. Beta values are standardized regression coefficients that measure 

how strongly each item influences the dependent variable and are used to make 

comparisons and assess the relative strength of each predictor variable (item). The 

second most influential variable is the NEP index, also with a positive correlation. 

Both of these variables are statistically significant within the model (p<0.001). This 

model states that environmental values and the belief that the use of alternatives will 

improve water quality are the two most influential factors affecting whether or not a 

homeowner is willing to adopt alternatives to protect water quality.  
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Table 4.20: Relative Influences of the Independent Variables 

 

The third and fourth most influential variables are the belief that using 

alternatives will cost more money and attitudes towards lawn appearance. Both of 

these variables reveal statistical significance and have a clear negative correlation with 

willingness. This affirms that both those who place a high value on lawn appearance 

and those who agree that adopting alternatives will cost more are less likely to express 

willingness, and these are particularly important barriers to address in the CBSM 

framework. This provides further support that a target for outreach and education 

should be to address these concerns by showing that alternative lawn care practices 

can be inexpensive and still maintain a visually suitable lawn. 

The control variables used in this regression did not have statistically 

significant influences on the model, with one exception which was education (β = 

0.14, p<0.01). This positive correlation indicates that those with a higher level of 
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education are more likely to express willingness to adopt alternatives, and this factor 

influences the model as a whole. Since in general the control variables do not exert too 

strong of an influence on the results of this regression, it can be concluded that the 

TPB factors do contribute meaningfully to the model and their inclusion is warranted.  

The variables that had the least influence on the model were importance of 

other’s behavior, political orientation, and information seeking (see table 4.20). This 

suggests that while these factors may influence the model to an extent, they are not the 

main drivers. Based on the results from this multivariate analysis, outreach and 

education material should focus on the more influential factors first before considering 

the variables that are lower on the list. This regression has also highlighted top choices 

for campaign material since they influence the model as a whole the most 

significantly. These choices include: fostering the attitude that adopting alternative are 

important for protecting water quality, can maintain a visually suitable lawn, will not 

cost more money, as well as fostering more general environmental values stipulated by 

the NEP.  

4.3. Campaign Development  

The key conclusions drawn from the analysis of the research that directly 

applied to the development of lawn care behavior campaigns are summarized in this 

section. Overall the results from this survey are very encouraging and indicate that 

there is a high degree of likelihood that outreach and education has the potential to 

have meaningful impacts affecting lawn care practices and improving water quality. 

Respondents in general indicate that many aspects of lawn care are important to them, 
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such as lawn appearance and fitting in with the community’s lawn standard. However, 

a high level of concern for the environment and an expressed willingness to explore 

alternative lawn care practices that are more environmentally friendly also exists.  

One of the most strongly supported conclusions is that there is a large concern 

for environmental issues and water quality shared by homeowners. Campaign material 

making the connection between lawn care practices and adverse environmental 

impacts has the potential to profoundly affect the audience. This relationship is most 

clearly represented in figure 4.1 where having a safe lawn for the environment is rated 

as the most important lawn care issue. Additionally, the multiple regression model 

weighted the most heavily on attitudes towards adopting environmentally friendly 

lawn care to improve water quality indicating that this factor most significantly 

influenced the model. To do this effectively CBSM based communications should link 

the consequences of positive behaviors with real, valued places in the landscape, i.e. 

“your efforts protect Smith Creek” not “your work protects water quality”. 

A significant barrier to adopting environmentally friendly lawn care 

alternatives was identified as the belief that alternatives will cost the respondent more 

money. This relationship held true in both the bivariate analysis where it had a strong 

negative correlation with willingness and in the multivariate analysis where it was a 

strong and significant factor in the regression model. Education and outreach 

messaging should suggest low cost lawn care alternatives, or at least point out that the 

cost for using alternatives is not likely to exceed their current lawn care costs to 

address this barrier.  
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Another barrier to environmentally friendly lawn care behavior was identified 

as attitudes towards lawn appearance. In both the bivariate and multivariate analyses 

there was a strong negative correlation with a high concern for lawn appearance and 

willingness to adopt alternatives. Messaging should address this issue by explaining 

how alternatives can maintain a visually “suitable” lawn to break down this barrier.  

Attitudes towards various lawn issues when determining whether or not to 

adopt environmentally friendly lawn care behavior clearly prioritized two issues as 

being the most important to respondents. The first issue dealt with protecting the 

health of family and pets. Campaign messaging highlighting the potential harm 

common lawn care practices could have on family and pets would have a profound 

impact. The second issue revealed the importance of protecting a particular body of 

water. Campaign content should link NPS pollution issues and a specific body of 

water that is identifiable and valued by the audience.  

Respondents are very willing to adopt alternative lawn care practices to protect 

water quality. The two practices that respondents were most willing to adopt were 

leaving grass clippings on the lawn and mowing at a slightly higher height. These 

alternatives, and others, should be promoted through outreach and education. In 

addition, many respondents indicate that they enjoy spending time on their lawns so 

time issues with alternatives should not be a significant barrier to using alternatives.  

Many respondents get their information about lawn care from either lawn care 

professionals from product packaging, and they consider these sources to be 

trustworthy. This explicates the need for information about proper application of lawn 
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chemicals and the potential to use alternatives in the stores where the products are 

purchased. Working with lawn care professionals to encourage environmentally 

friendly behavior could be very impactful, and affiliations with trusted sources of 

information should be made clear in communication efforts 

Having a lawn that looks good enough to fit in with the community has been 

identified as an important issue for many respondents. However, when asked how 

important it is that neighbors are using alternatives, such use was not identified as a 

central factor in their decision to use alternatives. This not only affirms that there is a 

high degree of willingness to adopt alternatives, but also points out that lawn 

appearance is of concern and not so much the methods of achieving it. This supports 

again the very important finding that messaging should indicate that alternatives are 

capable of achieving a culturally acceptable lawn. This also reveals how powerful the 

effects of norms are on lawn care behavior. It also brings up an interesting question, 

since concern for water quality is also a norm expressed by respondents; could 

outreach and education work to redefine the lawn care norms to include considerations 

for water quality? The question of how norms can be used to foster the adoption of 

environmentally friendly lawn care behavior was examined in the evaluation study.  

4.4. Evaluation Study 

4.4.1. Introduction 

As specified by CBSM, an evaluation study was conducted on a behavior 

change campaign that was implemented in the Bangor area of Maine. The 

recommendations that were provided from the summary of key findings of the initial 
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study guided this campaign in its content and delivery methods. In addition the use of 

norms to influence environmentally friendly lawn care behavior was examined. 

Examples of the materials implemented as part of this campaign can be seen in 

appendix 2.  

4.4.2. Scope and Purpose of the Study 

The purpose of the evaluation study for this project was twofold: first this 

study was meant to test the effectiveness of the behavior change campaign and second 

to test the effectiveness of using normatively framed messages. Intention to reduce or 

eliminate the use of fertilizers and pesticides were compared across the three treatment 

groups. The primary objective was to determine if different messages had differing 

impacts on fostering intention to reduce or eliminate the use of lawn chemicals. A 

control group not receiving any direct messages was compared with a group receiving 

a normatively framed message and one receiving a “standard” campaign message. 

Also, exposure to campaign material was tested to see if residents had actually seen 

the products administered. To try to explain the change in intention attitudes towards 

norms, knowledge of the adverse effects of lawn chemicals on water quality, and 

attitudes towards potential harm to family and pets were assessed. A final objective 

was to try to understand the drivers of any changes in intention by looking for changes 

in attitudes and thereby speculating that this change in attitudes drives the change in 

intention.  

As described in the methods chapter of this thesis, a self-administered 

questionnaire was administered door-to-door in six neighborhoods throughout the 
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Bangor area (see appendix 3 to see the questionnaire). The experimental design 

method was employed where six neighborhoods were randomly assigned one of three 

treatments; control, standard messaging, and normative messaging. The six 

neighborhoods were purposively selected using criteria appropriate for the survey 

methodology and the desired outcomes of the study. The response rate distribution 

across the treatment groups was somewhat unequal with the standard treatment having 

the lowest response rate, particularly compared to the control group with 40% of all 

the returned questionnaires (figure 8). While this response distribution is not ideal, it 

does not invalidate the data.  

Figure 4.8: Response Rate Distribution by Treatment Type 

  

4.4.3. Research Questions 

4.4.3.1. Was the outreach and education campaign successful at 

encouraging behavioral change? 
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The dependent variables, intention to reduce the use of pesticides and intention 

to reduce the use of fertilizers, were used to see if differences existing between the 

groups that received campaign material and the control. The standard group and the 

norm group were combined resulting in a received treatment group (n = 82). A t-test 

was conducted to test for mean differences and significance with the control (n = 54). 

As can be seen in table 21, the received material group has a lower mean values 

indicating higher expressed intention to reduce or eliminate both the use of pesticides 

and fertilizers. This is affirmed in table 22 showing the mean differences across 

groups being positive and in the right direction. Table 22 also that this relationship is 

significant for reduction in pesticide use (p = 0.35) and very near the standard 

significance value for fertilizer (p = 0.054). Based on the mean values and the 

significance values it is clear that the neighborhoods which received campaign 

material are more likely to express willingness to reduce or eliminate the use of both 

fertilizers and pesticides and that the campaign material was effective at facilitating 

this intention. 
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Table 4.21: Mean Values for Received Material vs. Control 
 Did the 

respondent 
receive 
campaign 
material?  

N  Mean  Std. 
Deviation  

Std. Error 
Mean  

No 46  2.1304  .45258  .06673  Intention to 
fertilize  Yes 65  1.9538  .48188  .05977  

No 36  2.0000  .41404  .06901  Intention to 
pesticide  Yes 57  1.7895  .49051  .06497  

Table 4.22: t-Test Results for Received Material vs. Control 
t-test for Equality of Means   
Sig. (2-
tailed)  

Mean 
Difference  

Std. Error 
Difference  

Intention to 
fertilize  

Equal variances 
assumed  

0.054  .17659  .09056  

Intention to 
pesticide  

Equal variances 
assumed  

0.035  .21053  .09848  

 

 

Exposure to the campaign material was assessed to determine whether or not 

residents had seen or heard the material: doorhangers, stencils, and online material. 

This also helped determine what products were the most often used and see if changes 

in medium are called for. Self reported exposure to the doorhanger, stencils, and the 

Web site are presented below in figures 9, 10, and 11 respectively.  
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Figure 9: Exposure to Doorhanger 

 

Figure 10: Exposure to Stencils 
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Figure 11: Exposure to Web Site 

 

 Both the doorhangers and the stencils were largely visible in the 

neighborhoods which received them. Very few respondents indicated that they visited 

the Web site, highlighting an area for improvement. Also, there is some concern that a 

few respondents from the control groups indicated that they had received material that 

they did not actually receive. This is likely measurement error, where the respondents 

probably misidentified another product as a campaign product, and not likely a lapse 

in group coverage since the neighborhoods that were chosen were very spatially 

diffuse.   

4.4.3.2. Do normatively framed messages have a greater impact than 

messages excluding the use of norms? 
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A Tukey LSD post hoc test was performed so that comparisons across groups 

could be determined, including mean differences and statistical significance, to 

determine if the norm group had a higher degree of expressed intention to reduce 

fertilizer and pesticide use (see table 4.23). This post hoc test is essential to this 

analysis since comparing the differences between each treatment group is essential to 

the evaluation study.  

Table 4.23: Post Hoc Tukey LSD Test 

Dependent 

Variable  

(I) Treatment 

type  

(J) 

Treatment 

type  

Mean 

Difference (I-

J)  

Std. Error  Sig.  

Norm  0.14382  0.11746  0.223  Standard  

Control  -0.09472  0.11240  0.401  

Standard  -0.14382  0.11746  0.223  Norm  

Control  -0.23854*  0.10356  0.023  

Standard  0.09472  0.11240  0.401  

Intention to 

fertilize  

Control  

Norm  0.23854*  0.10356  0.023  

Norm  0.18889  0.12178  0.124  Standard  

Control  -0.11111  0.11687  0.344  

Standard  -0.18889  0.12178  0.124  Norm  

Control  -0.30000*  0.11348  0.010  

Standard  0.11111  0.11687  0.344  

Intention to 

pesticide  

Control  

Norm  0.30000*  0.11348  0.010  

 

The Tukey LSD analysis indicates that according to the differences in mean 

scores, the standard group is more likely to intend to reduce or eliminate both fertilizer 

and pesticide use than the control group (MD = -0.095). Furthermore, the norm group 
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is more likely to intend to reduce or eliminate both fertilizer and pesticide than the 

standard (MD = -0.14). However, the only statistically significant relationship is 

between the norm group and the standard group (table 4.23). The differences between 

the norm group and the control group revealed statistical significance for intention to 

reduce fertilizer use (p = 0.023) and for intention to reduce pesticide use (p = 0.01).  

It should also be noted that while the relationships between the standard and 

the control groups, and the standard and the norm groups, do not reveal statistical 

significance, this mean difference is in the desired direction. Given the small sample 

size (n=139) statistical significance is difficult to achieve, whereas with very large 

sample sizes small differences will yield statistical significance, which may have been 

a factor in the evaluation results. The evidence is clear that the neighborhoods 

receiving normatively framed messages were the most likely to express intention to 

reduce lawn chemical use than either of the other groups. 

4.4.3.3. Did exposure to campaign material increase knowledge about 

water quality and runoff? 

Four questionnaire items measured knowledge of the risk lawn chemicals pose 

to the environment. Two were specific to water quality and two referred to level of 

risk towards family and pets. ANOVA tests were performed to see if differences 

existed across the treatment groups (see table 4.24). No significant differences were 

discerned amongst the groups indicating that there is likely a pre-existing 

understanding that lawn chemicals can cause harm to family, pets, and water quality. 

Figure12 shows an example of how respondents from each of the three treatment 
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groups have similar responses concerning their agreement that lawn chemicals runoff 

into local waterways. This confirms findings from the study by Robbins (2007) which 

found that people who use lawn chemicals are more likely than the general public to 

be aware of the harmful environmental effects they cause.  

Table 4.24: ANOVA Test for Differences across Treatment Groups 
 F Sig. 

Lawn chemicals can be 

harmful to children 

Between Groups 0.803 0.450 

Lawn chemicals can be 

harmful to pets 

Between Groups 1.779 0.173 

Lawn chemicals do not 

negatively affect water 

quality 

Between Groups 1.139 0.323 

Lawn chemicals can runoff 

into local waterways 

Between Groups 1.296 0.277 

 

Figure 4.12: Agreement that Lawn Chemicals Runoff into Local Waterways 
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The norm that most people are concerned with protecting water quality was 

tested to see if it is salient in the minds of the respondents. As discovered in the initial 

study, many respondents have concern for protecting water quality. A single item 

asked respondents if people in their neighborhood are concerned with water quality. 

As can be seen in table 4.25, the post hoc test shows that the only significant 

relationship is between the standard group and the control group where the standard 

group is the most likely group to agree that neighbors think protecting water quality is 

important. Although the relationship was not significant, the standard group had a 

much higher mean and the relationship was nearing significance (p=0.063). The 

differences between groups in this instance is not very meaningful other than 

suggesting that the respondents receiving standard messaging were more likely to 

agree their neighbors think protecting water quality is important. This may be a 

spurious finding in that pre-existing neighborhood beliefs could explain this variance 

more so than campaign exposure. However, as can be seen by figure 4.13, 65 percent 

of respondents overall agree or strongly agree with the statement that protecting water 

quality is important, indicating that this norm was likely already salient in these 

communities and the messaging did not substantially increase this belief.  
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Table 4.25: Post Hoc Comparisons of Treatment Type and 

Neighbors Think Protecting Water Quality is Important 

(I) 

Treatment 

type 

(J) 

Treatment 

type 

Mean 

Difference (I-J) 

Std. Error Sig. 

Norm 0.41126 0.21903 0.063 Standard 

Control 0.41919* 0.20805 0.046 

Standard -0.41126 0.21903 0.063 Norm 

Control 0.00794 0.19372 0.967 

Standard -0.41919* 0.20805 0.046 Control 

Norm -0.00794 0.19372 0.967 
 

Figure 4.13: Agreement that Neighbors Think Protecting Water Quality is Important 

 

4.4.3.4. Were the norms activated through the messaging? 
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As stipulated by norms activation theory, norms need to be salient in mind to 

have an effect on behavior. As articulated by Schultz (1998), the behavior change that 

results from the activation of norms is a possible response to a discrepancy between 

existing behavior and an abstract standard set by the norm. Since the findings from the 

initial study indicated that nearly half of the respondents’ lawns do not receive 

fertilizers this norm could be made salient and in theory homeowners should gravitate 

towards the norm. The activation of this norm was measured to see if respondents 

would agree that most of their neighbors do not apply fertilizers to their lawns.  

Norm activation was measured using items that tested the level of agreement 

that most neighbors in the community do not apply fertilizers, pesticides, or both. As 

can be seen in table 4.26, an ANOVA post hoc test reveals that no meaningful 

differences were found across the three treatment groups. The only significant 

relationship found was between the norm group and the standard group where the 

standard was more likely to acknowledge the desired norm than the norm group. This 

is a clear indication that the normative messaging did not have the desired activation 

effect as indicated by the data.  

Table 4.26: Post Hoc Comparisons of Treatment Group and Norm Salience 

LSD 

Dependent Variable (I) 

Treatment 

type 

(J) 

Treatment 

type 

Mean 

Difference (I-J) 

Std. Error Sig. 

Norm 0.25653 0.18666 0.172 Standard 

Control 0.16129 0.17887 0.369 

Standard -0.25653 0.18666 0.172 Norm 

Control -0.09524 0.16354 0.561 

People in my neighborhood 

choose not to use fertilizers 

on their lawns 

Control Standard -0.16129 0.17887 0.369 
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  Norm 0.09524 0.16354 0.561 

Norm 0.43810* 0.21423 0.043 Standard 

Control 0.15098 0.20621 0.465 

Standard -0.43810* 0.21423 0.043 Norm 

Control -0.28711 0.18674 0.127 

Standard -0.15098 0.20621 0.465 

People in my neighborhood 

choose not to use pesticides 

on their lawns 

Control 

Norm 0.28711 0.18674 0.127 

Norm -0.28274 0.18862 0.136 Standard 

Control -0.20673 0.18060 0.255 

Standard 0.28274 0.18862 0.136 Norm 

Control 0.07601 0.16676 0.649 

Standard 0.20673 0.18060 0.255 

Most of my neighbors use 

lawn chemicals on their 

lawns 

Control 

Norm -0.07601 0.16676 0.649 
 

4.5. Chapter summary 

The results of the initial stages of the study provided critical understanding and 

guidance for the development and implementation of behavioral change campaigns to 

encourage environmentally friendly lawn care behavior in New England. Not only did 

the initial study provide useful descriptive findings about lawn care practices and 

attitudes, but it elucidated the correlates of willingness to adopt environmentally 

friendly alternative lawn care practices and identified key barriers to be addressed in 

communications, as suggested by CBSM. The principle correlates positively 

correlated with willingness to adopt environmentally friendly lawn care practices are 

beliefs that adopting alternatives are important for protecting water quality, adopting 

alternatives are important for protecting family and pet health, and environmental 

values. The principal correlates that are correlated negatively with willingness are 

importance of lawn appearance and belief that adopting alternatives will cost more 

money. The TPB was also effectively applied in this study and helped to guide 
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analysis and interpret results by helping focus CBSM, and the results helped identify 

barriers and other key factors for successfully engaging in a CBSM campaign.  

The key findings from the initial study were applied to the design and delivery 

of a behavior change campaign in the Bangor area of Maine. This campaign aimed to 

promote homeowners to voluntarily reduce or eliminate their use of lawn chemicals. 

Additionally, an alternative campaign was implemented putting emphasis on 

normatively framed messaging. Evaluation was conducted to see if this campaign 

actually achieved its goals of reducing lawn chemicals use and to see how well the 

normatively framed messages worked. The campaign proved influential and the data 

suggest that homeowners who received campaign material are more likely to express 

intention to reduce use than those who did not receive material. Also, homes that 

received the normatively framed messages were the most likely to reduce use, 

indicating the effectiveness of using norms in campaign material. However, efforts to 

find shifts in attitudes towards lawn and water quality issues, attempting to explain 

why the normative messaging was effective, yielded no substantial results. The final 

section of this report discusses the implications of these findings for social scientists 

and others seeking to improve the state of the environment by encouraging people to 

engage in environmentally responsible behavior. 
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Chapter 5: 
Discussions 

5.1. The Issue of Fertilizer Use and Non-Point Source Pollution Revisited 

Prior to this thesis very little research existed that examined lawn care 

behaviors, the underlying social-psychological issues that drive that behavior, or the 

means of achieving changes in lawn care behavior aimed to reduce the harmful 

environmental effects of common lawn care practices. The research conducted in this 

thesis provided empirical data used to explore these issues that were grounded in 

sound social science methodology and theory. This research not only revealed 

common residential lawn care practices and attitudes, but identified some important 

correlates of willingness to adopt environmentally friendly lawn care alternatives 

through bivariate and multivariate analyses that can be incorporated into a CBSM 

effort to change lawn care behaviors. Using the directives of the TPB, this research 

also sought to explain relationships between several of the underlying social-

psychological factors that drive lawn care behavior.  

This thesis also followed the guidelines of the proven framework of CBSM to 

create successful behavior change campaigns to foster environmentally friendly 

behavior. A campaign evaluation study was conducted to test effectiveness and to 

elucidate areas for improvement. This evaluation study also tested for and revealed the 

effectiveness of using normatively framed messages. All of these inquiries were 

guided by the thesis research questions (see chapter 2), and provided data-driven 
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answers to these questions. Discussions of the research question results, the two 

studies employed, the educational outreach campaign, the application of CBSM and 

TPB to New England lawn care, the use of norms in campaign content, and potential 

future research are detailed in this concluding chapter of this thesis.   

5.2. Changing New England Lawn Care Behavior  

A much clearer and empirical understanding of lawn care behavior and 

attitudes has been achieved for New England through the utilization of CBSM 

employing sound social science research methodology and theory. This understanding 

was instrumental to the design and delivery of outreach and education campaigns, 

such as the one implemented in Bangor, Maine and as one university Extension 

employee put it, “Before this research we were guessing all the time, now we don’t 

have to guess with our educational outreach decisions” (Laura Wilson, personal 

communication). Furthermore the evaluation study conducted in Bangor was able not 

only to verify the effectiveness of campaigns guided by empirical social science data, 

but also to provide a firmer platform for future campaign work. 

This new information about residential lawn care behaviors in New England 

has expanded knowledge about an issue that previously had not been adequately 

addressed. While there are undoubtedly differences between geographic regions, this 

information and the methods used to collect it should prove useful to practitioners and 

researchers in other regions throughout the country who are interested in lawn care 

practices, attitudes, and/or changing lawn care behavior. The research methods utilized 
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in these studies can be duplicated in other regions to explore regional lawn care 

behavior and reveal appropriate campaign strategies.  

The educational outreach which was implemented in the Bangor region was 

successful at encouraging an intention to reduce or eliminate the use of lawn 

chemicals among those exposed to the campaign. While this is by no means a shift in 

culture, it can be the starting point for broader and continued changes, and the 

products used in the Bangor area educational outreach campaign to achieve these 

changes can be seen in the appendix of this report. Professionals in other regions could 

use these products as examples of what could be developed and used to effectively 

instigate change. 

While this research can provide a starting point for other regions to use when 

developing their own behavior change campaigns, future research is needed in all 

regions to accommodate cultural and environmental variations. All regions of the 

country have their own unique characteristics and issues, as in the American 

Southwest where there are simultaneously large expanses of residential lawns and 

extremely limited amount of natural water available. Furthermore, many parks and 

municipalities maintain large amounts of tracts of lawn. Research exploring ways to 

encourage the use of environmentally friendly lawn maintenance in these settings 

could go a long way towards protecting water quality, water supply, and 

environmental health.   

5.3. Broadening the use of CBSM and the TPB 
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This thesis also successfully employed the CBSM framework in the new 

context of fostering environmentally responsible lawn care behavior. Many of the 

principles of CBSM were utilized such as conducting initial research, developing 

research based outreach and education, piloting the campaign, and conducting 

formative evaluation. CBSM worked very well for this behavior change campaign and 

would work well to guide other campaigns concerning lawn care, NPS pollution, and 

many other environmental issues. It should also be noted that CBSM offers a 

promising non-regulatory approach to combat environmental harm caused by human 

behavior.  

While the TPB has been applied to a broad array of behaviors involving 

environmental health issues, this is the first application of the theory to lawn care 

behavior and in conjunction with the CBSM framework. The multiple regression 

model worked well using the TPB factors to explain the variance of willingness to 

adopt lawn care alternatives. This analysis provided a sophisticated look at the 

correlates of the dependent variable willingness and worked to affirm the findings 

from the bivariate analysis. Furthermore, the beta values served to rank the relative 

influence of the items used in the model. This prioritization helped to guide the 

development of the behavior change campaign guided by CBSM, and the marriage of 

these systems of thought improves the performance of each for developing effective 

outreach and education.  

As suggested by multiple authors (e.g. Trumbo and O’Keefe 2005; Oreg and 

Katz-Gerro 2006), the TPB was augmented to better fit the behavior in focus, in this 
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case lawn care practices. For this study the factors of environmental values, 

information, and past action were added. Environmental values, which were measured 

using the NEP scale, were very influential to the predictive ability of the model, and 

the corresponding beta value weighted this item as the second most influential item of 

all those included in the model. Environmental values are strongly correlated with 

willingness to adopt alternatives, and the inclusion of this factor is warranted. Other 

studies using the TPB that involve environmental issues should consider including this 

factor. On the other hand, the factors of past action and information did not have an 

influential role in the performance of the model. While this may not be the case in 

every context, the results from this study suggest that these factors need not be 

included in future uses of the model in the context of lawn care behavior in the 

interests of parsimony.  

The use of the TPB to structure and conceptually orient the initial research 

study of this thesis proved valid and useful. The R-squared coefficient revealed that 

the regression model used to test the TPB explained 33.9 percent of the variance; a 

result explaining more variance than other studies using the TPB (e.g. Clark and 

Finley 2007). The use of the TPB not only aided the analysis of the results, such as 

when used to structure the regression model, but also provided useful information 

concerning the underlying factors theorized to drive behavior. For these reasons, the 

use of the TPB within the framework of CBSM is well supported in this study. This 

suggests that using sound theory to guide the research conducted as part of CBSM 

could improve the quality, and therefore applicability, of the results and thereby better 
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inform the development and implementation of campaigns. The inclusion of TPB and 

other applicable theories would likely improve the effectiveness of CBSM. However, 

the caveat to this claim is that the proper use of theory may require expertise and 

resources not available to many institutions and practitioners.  

5.4. Using Norms to Influence Change 

As recommended by CBSM, and other research (e.g. Cialdini et al. 2008), 

social norms were employed in some of the campaign messaging. The evaluation 

study revealed that this messaging was effective at instigating intention to reduce or 

eliminate the use of lawn chemicals in Bangor area neighborhoods. Many other 

research projects also found the use of norms to be very influential and improve 

effectiveness (see chapter 2). It is safe to say that normative messaging is an 

underappreciated, but very effective means of encouraging behavioral change and 

should be utilized by future campaigns concerning lawn care and other behaviors 

impacting the environment.  

The normative messaging used in this campaign sought to encourage 

homeowners who are applying lawn chemicals to join the majority of their neighbors 

who don’t apply chemicals, thus gravitating towards the norm. The initial study, which 

was a regional study across New England, found this statement to be true, where most 

homeowners actually do not apply fertilizer. While this tactic was effective, the effects 

were not as widespread as was hoped. A way to achieve more widespread and lasting 

changes to lawn care behavior could be to use the influence of social norms to shift the 

lawn appearance norm.  
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As revealed in the initial study, most homeowners want their lawn to look 

good enough to fit in with the community, and the community standard is often the 

“perfect” lawn thought to be attainable only through inputs and heavy management. 

Current lawn culture stresses conformity where there is strong pressure to maintain 

visually “suitable” lawns. This pressure is so influential that it causes many 

homeowners to perform behavior that they are aware is detrimental to the environment 

and even their families (Robbins 2007). Campaigns could be used to shift this norm 

and adopt a new standard of having a safe lawn for the environment. As revealed in 

both the initial and evaluation studies, there is already an expressed concern to protect 

the environment and water quality in New England. Unfortunately, at present, fitting 

in seems to take precedence, a phenomenon that is discussed by several authors who 

have explored lawn culture (e.g. Jenkins 1994; Steinberg 2006; Robbins 2007).  

Future research that looks into how norms can be shifted would be fascinating 

and has great potential to make meaningful changes in behavior and thereby help to 

protect the environment. Not only does shifting norms have a great potential to 

mitigate the NPS pollution issues associated with common lawn care practices, but 

this approach could be applied to an array of other behaviors that negatively impact 

the environment. Examples of other behaviors that may be driven by social norms are 

recycling, automobile use, and shopping behavior.  

5.5. Research Questions Answered 

Research questions were used to provide structure to this thesis and ensure that 

the results accurately reflect the information that was sought. This research sought to 
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adequately answer the overarching research question used to guide the overall thesis 

project including both the social science studies.  This research question was: 

How can the principles of CBSM, informed by social science theory and research, 

be applied to develop a successful outreach and education campaign to change 

homeowners’ lawn care behavior to reduce the use of lawn chemicals in New 

England’s rapidly urbanizing watersheds? 

As was discussed previously this thesis found that not only was CBSM utilized 

in this context successfully, but using the rigor of social science methodology and the 

TPB was successfully used to improve the usability and validity of the studies 

conducted. While the extent of reduction in chemical use is not completely certain in 

the targeted communities, there is increased self-reported intention to reduce use as a 

result of exposure to the educational outreach campaign. As described by the theory of 

planned behavior (e.g. Ajzen 1981; Trumbo and O’Keefe 2005) intention is the most 

proximal predictor of manifest behavior and therefore it is likely that this intention 

will result in the actual behavior being performed. In addition, the successful use of 

CBSM and the campaign employed in the Bangor area of Maine could serve as a 

cogent model for other communities in New England to adopt and further the 

reduction of lawn chemical use in the region.  

In addition to the overarching research question discussed above, subsets of 

research question were used to structure each of the two studies conducted. The initial 

study used these research questions:  

1. What are the lawn care practices of homeowners in New England?  
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2. What are the basic attitudes homeowners have towards lawn care practices? 

3. What information vectors are used and trusted? 

4. What are the correlates of willingness to engage in environmentally friendly 

lawn care behavior?  

As discussed in length in chapter 4, all of these questions were addressed and 

the result utilized to develop outreach and education. These findings were instrumental 

in the development of the education outreach campaign conducted in the Bangor area 

of Maine and will serve useful for other region in New England. Not only did these 

question help to describe basic lawn care practices and attitudes, but also with 

question 4 explained the complex correlates of willingness to adopt environmentally 

friendly lawn care practices. While this increase in knowledge is invaluable to 

outreach/educators it also advances the understanding of lawn care behavior and the 

factors that drive that behavior and can be utilized by others in the scientific 

community; particularly those in environmental communications, behavioral 

psychology, and sociology.   

The evaluation study conducted on behalf of this thesis not only tested the 

effectiveness of the campaign at encouraging behavioral change but also the utilization 

of a tool highlighted by CBSM, which is using social norms. The research questions 

that were used to guide this study are as follows: 

9. Was the outreach and education campaign successful at encouraging 

behavioral change? 
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10. Do normatively framed messages have a greater impact than messages 

excluding the use of norms? 

11. Did exposure to the campaign material increase knowledge about water 

quality and runoff? 

12. Were the norms activated through the messaging? 

Evaluation is essential to the success and improvement of outreach and 

education campaigns. The results from these research questions informed practitioners 

in Maine as to what was working in their campaign and what could be improved upon. 

This formative evaluation will ensure that the next phases of the educational outreach 

campaign will be improved upon to be even more successful at changing behavior and 

thereby protecting water quality.  

The results of the evaluation study indicated that the use of normatively framed 

messages had greater impacts than both messaging without the norms and the control 

groups. Attempts were made, with question 7 and 8, to explain why this change had 

occurred. Neither the increase in knowledge about water quality and runoff nor norm 

activation proved to explain this difference as there were no significant differences 

across groups. As was discussed previously, there were likely conditions in these 

neighborhoods, such as a preexisting knowledge of water quality and runoff, and 

therefore these results to not explain why norms were more effective. Future research 

could explore this issue further and test other factors that may explain why the 

normative messaging worked. Information explaining why social norms are influential 
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would be useful to practitioners and aid in the development of even more effective 

campaign content and products.  

5.6. Conclusion 

Changing human behavior is a convoluted and capricious endeavor as there are 

myriad social-psychological factors that drive behavior in a milieu constantly in flux. 

Fostering environmentally responsible behavior has proven to be no different 

(McKenzie-Mohr and Smith 1999). Social science provides a means of researching 

these factors that drive behavior, and provides methods to foster change. The research 

conducted as part of this thesis elucidated many aspects of lawn care and attitudes that 

were not only instrumental to the design and delivery of the behavior change 

campaign, but also helped to explain some of the complex factors driving behavior.  

While the evaluation of the campaign conducted in Bangor, Maine did reveal 

changes, there is still a lot of work to be done to meaningfully change behavior in 

order to protect the environment. Changing New England residential lawn care 

behavior through non-regulatory means is a difficult task, as any master gardener or 

Extension employee will affirm. If the environmental impacts caused by common 

lawn care practices are to be mitigated, continued outreach and education efforts that 

build from the ground up based on the perspectives and attitudes of lawn care 

homeowners are needed. 
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Appendices 

A. Changing Homeowner’s Lawn Care Behavior to Reduce Nutrient 
Losses in New England’s Urbanizing Watersheds Questionnaire 

You and Your Lawn Care  

1. Please indicate your level of agreement with the following statements regarding 
your feelings and opinions about your lawn.   

 Strongly 
Disagree 

 
Disagree 

 
Neutral 

 
Agree 

Strongly 
Agree 

A. I enjoy spending my time on lawn care. SD D N A SA 
B. The appearance of my lawn is important. SD D N A SA 
C. I want my lawn to look good enough to fit 
in with my community. 

 
SD 

 
D 

 
N 

 
A 

 
SA 

D. The appearance of my lawn reflects the 
type of person I am. 

 
SD 

 
D 

 
N 

 
A 

 
SA 

E. Fertilizing my lawn is an important step to 
achieving the type of lawn I want. 

 
SD 

 
D 

 
N 

 
A 

 
SA 

F.  I believe most people are too concerned 
about their lawn’s appearance. 

 
SD 

 
D 

 
N 

 
A 

 
SA 

G. I try not to let people and animals walk on 
the lawn. 

 
SD 

 
D 

 
N 

 
A 

 
SA 

H. I am satisfied with my lawn’s appearance.  SD D N A SA 
I. What my neighbors think about my lawn is 
important to me. 

 
SD 

 
D 

 
N 

 
A 

 
SA 

J. My lawn’s main purpose is to provide a 
space for recreation. 

 
SD 

 
D 

 
N 

 
A 

 
SA 

K. Lawn care provides me with a way to be 
active outdoors.  

 
SD 

 
D 

 
N 

 
A 

 
SA 

2.  Which of the following describes your lawn care practices? 

�I hire out the work. 

�I perform my own lawn care. 

�Someone else performs my lawn care for no fee.  

�My lawn does not get maintained. 

�I do not have a lawn (PLEASE GO TO QUESTION #8) 
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If you perform your own lawn care: 

      A. About how many hours per week do you spend on lawn care? 

             �0-1            �4-5     

                  �2-3            �6-7         �8+     

                      

 B. Would you prefer to spend less time managing your lawn than you do 
now? 

    � Yes 

    � No 

     � No preference     

3.  Do you know the square footage of your lawn?  

� Yes    
� No   
 

4. How often does your lawn get mowed on average during the growing season? 

 �Never 

 �1 time per month or less 

 �2-3 times per month 

 �1 time per week 

 �More than 1 time per week 

 

5. Is fertilizer (either synthetic or organic) applied to your lawn in your lawn care?                                                                                                                

 � Yes                                  

 � No                   A. If “yes”: About how many times a year is fertilizer applied? 

 � Don’t Know   � Less than 1 time per year � 3 applications per year 

       � 1 application per year   � 4 applications per year  
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       � 2 applications per year  � More than 4 applications a 
year 

 

         B. If “yes”: What do you do with the left-over fertilizer?  

        � I use up all the fertilizer so that I won’t have any left  

        � Throw it away 

                                                � Store it for later use 

        � A lawn service applies the fertilizer 

        � Other: _______________________________ 

6. Please rate the overall importance of each of the following lawn care issues. 

     Not                                                                   Very 
Important                   Neutral                       
Important 

A. Having no weeds on my lawn    1	   2	   3	   4	   5	  

B. Having my lawn as dark green as possible 1	   2	   3	   4	   5	  

C. Having the grass be as thick as possible  1	   2	   3	   4	   5	  
D. Having my lawn be clover free 1	   2	   3	   4	   5	  

E. Having a pest free lawn 1	   2	   3	   4	   5	  

F. Having a “golf course quality” lawn 1	   2	   3	   4	   5	  
G. Having a safe lawn for the environment 1	   2	   3	   4	   5	  
 

7. Do you water your lawn? 

 �Yes                   

 �No       A. If “yes”: During the average growing season about how        
                  often does your lawn get watered? 

              � 1 time a week or less                         � 1 time a day 

                � Between 2-3 times per week             � 2 times a day or more 

                                         � Every other day    

           � Other (please 
specify)________________________________               
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8. Please indicate how often you use the following sources to get information 

regarding lawn care AND how trustworthy you judge each source to be.   

What Issues Matter to You? 

9. Please indicate your level of agreement with each of the following. 

 Strongly 
Disagree 

 
Disagree 

 
Neutral 

 
Agree 

Strongly 
Agree 

A. Using organic fertilizers addresses water 
quality issues related to fertilizer use. 

 
SD 

 
 D 

 
 N 

 
A 

 
SA 

B. Collectively, the lawn care practices of 
my neighborhood do not affect water 
quality. 

 
SD 

 
D 

 
N 

 
A 

 
SA 

C. I feel that members of a community 
have a responsibility to adhere to their 
community’s standard of lawn care. 

 
SD 

 
D 

 
N 

 
A 

 
SA 

D. I have a good understanding of nutrient 
pollution issues from leaching and runoff.   

 
SD 

 
D 

 
N 

 
A 

 
SA 

E. Nutrients from leaching and storm 
water runoff from residential lawns and 
gardens are a major source of water 
pollution. 

 
SD 

 
D 

 
N 

 
A 

 
SA 

F. Agricultural practices are mainly 
responsible for water quality issues related 
to nutrient leaching and runoff. 

 
SD 

 
D 

 
N 

 
A 

 
SA 

  
Never 

 
Sometimes 

 
 

Often 

Not 
Trustworthy 

 Very    
Trustworthy 

Neighbors N S O 1 2 3 4 5 
Sales clerks N S O 1	   2	   3	   4	   5	  
Certified Master 
Gardeners 

N S O 1	   2	   3	   4	   5	  

T.V. N S O 1	   2	   3	   4	   5	  
Radio N S O 1	   2	   3	   4	   5	  
Lawn care professionals N S O 1	   2	   3	   4	   5	  
Product packaging N S O 1	   2	   3	   4	   5	  
Magazines N S O 1	   2	   3	   4	   5	  
Newspapers N S O 1	   2	   3	   4	   5	  
Internet N S O 1	   2	   3	   4	   5	  
University/ Extension N S O 1	   2	   3	   4	   5	  
Other sources of information 
Used (Please specify) 

 
_________________________________________
_ 
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10. Please indicate your level of agreement with the following statements.   

 Strongly 
Disagree 

 
Disagree 

 
Neutral 

 
Agree 

Strongly 
Agree 

A. Adopting more environmentally friendly 
lawn care practices will cost me more money.    

 
SD 

 
D 

 
N 

 
A 

 
SA 

B. Adopting more environmentally friendly 
lawn care practices can achieve the type of 
lawn I desire. 

 
SD 

 
D 

 
N 

 
A 

 
SA 

C. Adopting more environmentally friendly 
lawn care practices will take more of my 
time. 

 
SD 

 
D 

 
N 

 
A 

 
SA 

D. Adopting more environmentally friendly 
lawn care practices is important for 
improving water quality. 

 
SD 

 
D 

 
N 

 
A 

 
SA 

E. I feel the benefits of adopting more 
environmentally friendly lawn care outweigh 
any costs that may result in doing so. 

 
SD 

 
D 

 
N 

 
A 

 
SA 

 

11. How important are each of the following when making decisions whether or not 

 to adopt more environmentally friendly lawn care practices? 

     Not                                                                   Very 
Important                   Neutral                       
Important 

A. Having my lawn look the same as now. 1 2 3 4 5 
B. How easily the recommended actions(s) fit 
with my current lawn care methods. 

 
1	  

 
2	  

 
3	  

 
4	  

 
5	  

C. Lack of available information on a 
practice. 

1	   2	   3	   4	   5	  

D. No one else I know is doing it. 1	   2	   3	   4	   5	  

E. Protecting my family’s/pet’s health. 1	   2	   3	   4	   5	  

F. The protection of a particular body of 
water. 

 
1	  

 
2	  

 
3	  

 
4	  

 
5	  

 

G. Other important factors not listed here 
:______________________________________ 
 

12. Of the following, which one response best fits your definition a watershed?  

 � An area that retains water like a swamp or marsh 

 � The land area that drains to a specific water body 
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 � Water intake that feeds a water treatment plant 

 � A small building where water is stored for residential use 

 � None of the above 

 � I don’t know 

13. Do you recreate on a body of water near your home? 

�Yes 

�No                     

                            A. If “yes”: How long does it usually take you to travel there? 

          � My property borders the water  
                     � Less than 10 minutes                            
                     � 10 to 30 minutes                    

                           � More than 30 minutes 

B. If “yes”: What type of recreational activities do you engage in     
while there? (Please mark all that apply) 

          �Fishing                        �Picnicking 
          �Swimming                    �Boating         
                          � Hiking/Walking          �Motorized boating 
                          � Other (please specify) 

14. How willing would you be to use these lawn care recommendations in order to 
reduce nutrient leaching and runoff from your lawn? (If you are not familiar enough 
with a practice to answer, please write “DK” for “don’t know” next to the letter.)      

   Not                                                       Very 
Willing                    Maybe                  
Willing 

A. Leave grass clippings on the lawn  1 2 3 4 5 

B. Cut the grass at a slightly higher height (3 inches) 1 2 3 4 5 

C. Use a test to measure the need for fertilizer 
before applying 

1 2 3 4 5 

D. Including clover in your lawn     1 2 3 4 5 
F. Apply less fertilizer more often 1 2 3 4 5 

G. Plant a hardier species of grass  1 2 3 4 5 

H. Switch to a type of fertilizer found to be better 
for water quality 

1 2 3 4 5 

I. Reduce the use of fertilizers on my lawn 1 2 3 4 5 
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J. Sweep up fertilizer that got onto 
sidewalks/driveways/curbs 

1 2 3 4 5 

K. Using phosphate-free lawn fertilizer 1 2 3 4 5 

L. Planting or maintaining vegetated buffers along 
streams and lakes	  

1 2 3 4 5 

 

15. Poor water quality can lead to a variety of consequences for communities.  In 
your opinion, how much of a problem are the following issues in your area? 

 
 

Not a  
Problem 

Slight 
Problem 

Moderate 
Problem 

Severe 
Problem 

A. Drinking water advisories         
B. Beach closures          
C. Swimming advisories         
D. Fish consumption advisories         
E. High drinking water treatment costs         
F. Loss of desirable fish species         
G. Reduced beauty of lakes or streams         
H. Reduced quality of water recreation 
activities 

        

I. Contamination of well water         
J. Excessive undesirable aquatic plants         

 

Environmental	  Concerns	  
16.	  Listed	  below	  are	  statements	  about	  the	  relationship	  between	  humans	  and	  the	  
environment.	  For	  each	  one,	  please	  indicate	  whether	  you	  strongly	  agree,	  mildly	  agree,	  are	  
unsure,	  mildly	  disagree,	  or	  strongly	  disagree	  with	  it. 

 

Strongly 

Disagree 

Mildly 

Disagree Unsure 

Mildly 

Agree 

Strongly 

Agree 

A. We are approaching the limit of the 
number of people the earth can 
support. 

SD MD U MA SA 

B. Humans have the right to modify 
the natural environment to suit their 
needs. 

SD MD U MA SA 

C. When humans interfere with nature 
it often produces disastrous 

SD MD U MA SA 
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consequences. 

D. Human ingenuity will insure that we 
do NOT make the earth unlivable. 

SD MD U MA SA 

E. Humans are severely abusing the 
environment. 

SD MD U MA SA 

F.  The earth has plenty of natural 
resources if we just learn how to 
develop them. 

SD MD U MA SA 

G. Plants and animals have as much 
right as humans to exist. 

SD MD U MA SA 

H. The balance of nature is strong 
enough to cope with the impacts of 
modern industrial nations. 

SD MD U MA SA 

I. Despite our special abilities humans 
are still subject to the laws of nature. 

SD MD U MA SA 

J. The so-called “ecological crisis” 
facing humankind has been greatly 
exaggerated. 

SD MD U MA SA 

K. The earth is like a spaceship with 
very limited room and resources. 

SD MD U MA SA 

L. Humans were meant to rule over the 
rest of nature. 

SD MD U MA SA 

M. The balance of nature is very 
delicate and easily upset. 

SD MD U MA SA 

N. Humans will eventually learn 
enough about nature and how nature 
works to be able to control it. 

SD MD U MA SA 

O. If things continue on their present 
course, we will soon experience a major 
ecological catastrophe. 

SD MD U MA SA 

 

A Bit About Who You Are 
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The following questions will help us compare responses from people with differing 
background characteristics to identify important trends across different groups.  Please 
remember that all responses are completely confidential and cannot be linked with you as an individual.  

 

A. Which of the following best describes your residency at this address? 
� Year round 
� Not year round→On average, how many months do you reside at this address 

a year? ________ 
 

B. How long have you lived in your community? 
� Less than 1 year   � 11-15 years 
� 1-5 years    � 16-20 years 
� 6-10 years    � over 20 years 
 

C. Do you rent or own your current residence? 
� Rent 
� Own 
� Other (please specify)________________ 
 

D. Which category best describes your annual household income before 
taxes? 

  � Less than $20,000    � $80,000-$99,999 

  � $20,000-$39,999     � $100,000-$119,999  

  � $40,000-$59,999        � $120,000-$139,999 

  � $60,000-$79,999     � $140,000 or over 

 
E. Do you feel your work or business is in some way economically dependent 

upon the quality of your watershed? 
� Yes       � No 
 

F. Which of the following categories best describes your political orientation? 
� Liberal       �Moderately       �Moderate       �Moderately        �Conservative 
                           liberal                                       conservative 
� Not Sure      
� Other: ____________________________ 
      

G. In what year were you born?  _________ 
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H. What is your gender? 
� Female      � Male 
 

I. Which of the following best describes the highest level of education you 
have completed? 

  � Less than 12 years, no high school diploma  � High School/GED 

  � Some college          � Vocational/Trade Certificate  

  � Bachelor’s Degree        � Master’s Degree or higher 

Thank you for you r input!  

B. Bangor Area Behavior Change Campaign Products 
B.1. Standard Doorhanger Inside 
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B.2. Standard Doorhanger Outside 

 



165	  
	  
 

B.3. Norms Doorhanger Inside 
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B.4. Norms Doorhanger Outside 
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B.5. Stencil 

 

B.6. Website 
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C. Bangor Area Behavior Change Campaign Evaluation Study and 
Norm Testing Questionnaire  

Neighborhood Perceptions 

1. Using a scale of SD (Strongly Disagree) to SA (Strongly Agree), please indicate your 
level of agreement with the following statements: 

 

	   Strongly 

Disagree 

 

Disagree 

 

Neutral 

 

Agree 

Strongly 

Agree 

A. People in my neighborhood 
think protecting water quality 
is important. 

 

SD 

 

D 

 

N 

 

A 

 

SA 

B. People in my neighborhood 
choose not to use fertilizers on 
their lawns. 

 

SD 

 

D 

 

N 

 

A 

 

SA 

C. People in my neighborhood 
choose not to use pesticides 
on their lawns. 

 

SD 

 

D 

 

N 

 

A 

 

SA 

D. Most of my neighbors use 
lawn chemicals on their lawns. 

SD D N A SA 

E. My neighbors believe it is 
important to maintain a 
suitable lawn.  

 

SD 

 

D 

 

N 

 

A 

 

SA 

 

How do you maintain your lawn? 

The following section asks about your lawn care practices. Please check the box of the best 
answer for each of the following questions. Please remember the information you share is 
completely confidential and will not be recorded or presented in any way that could link 
responses to the individuals who make them. All of the following questions refer to lawn care 
practices performed during the growing season. 

2. Do you have a lawn at your current residence in this neighborhood? 
�Yes (Go to question 3, which is on page 4)   

�No (skip to the Campaign Exposure section, which is on page 5, and begins with  

question number 8)
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Please indicate how many times during last season the following lawn chemicals were 
applied to your lawn: 

 

A. Fertilizers (either 
organic or synthetic) 

1 time 2 times 3 times 4 or 
more 

Not 
applied 

Not 
applicable 

B. Pesticides (e.g. 
fungicides, 
insecticides, and 
herbicides) 

 

1 time 

 

2 times 

 

3 times 

 

4 or 
more 

 

Not 
applied 

 

Not 
applicable 

C. Combination Weed 
and Feed products 
(e.g. Scott LawnPro) 

 

1 time 

 

2 times 

 

3 times 

 

4 or 
more 

 

Not 
applied 

 

Not 
applicable 

 

3. For each application of lawn chemicals, which of the following best describes how 
you determine how much to apply? 
�I follow the instructions on the bag  �I just use the entire bag 

�I hire someone else to apply for me  �I apply how much feels right 

�I calculate the amount needed based on my lawn’s size 

�Lawn chemicals are not applied to my lawn 

� Other (Please specify): _______________________________ 

Lawn Care Intentions for Next Season 

The following questions ask how you intend to maintain your lawn next season as compared to 
how you maintained your lawn this last season. Please choose the one best answer for each of the 
following questions.  

4. How much fertilizer do you intend on using on your lawn next season? 
�Less than last season �About the same as last season 

�More than last season �I do not use fertilizer 

�Not applicable 

5. How much pesticide do you intend on using on your lawn next season? 
�Less than last season �About the same as last season 

�More than last season �I do not use pesticide 
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�Not applicable 

6. In the box below, please share with us why you intend to use the amount of fertilizer 
or pesticide indicated in questions #6 and #7 (if you need more space use the back of 
this questionnaire).  

 

Campaign Exposure 

The University of Maine Cooperative Extension program and the Bangor Area Storm Water 
Group (BASWG) have been conducting an outreach and education campaign attempting to 
inform community members in your town about lawn care and water quality. Please check the 
box of the best answer for each of the following questions to let us know about your exposure to 
these efforts.  

7. Have you seen any BASWG storm drain stencils around your neighborhood? 
�Yes  �No 

8. Have you received a BASWG doorhanger at your home? 
�Yes  �No 

9. Have you visited the BASWG webpage? 
�Yes  �No (skip to question 11) 

A. What directed you to this webpage? (Please mark all that apply) 
�BASWG doorhanger �BASWG stencil �Newspaper article 

�Television news story �Friend  �Internet search engine 

�Other (Please specify): _______________________________ 

10. Have you seen or heard anything concerning BASWG activities on any of the 
following media sources? (Please mark all that apply) 
� Newspaper  �Television  �Radio  �Internet 

� Other (Please specify): _______________________________   

My Beliefs 

11. Using a scale of SD (Strongly Disagree) to SA (Strongly Agree), please indicate your 
level of agreement with the following statements: 

	   Strongly 

Disagree 

 

Disagree 

 

Neutral 

 

Agree 

Strongly 

Agree 

A. Lawn chemicals can be 
harmful to children. 

SD D N A SA 

B. Lawn chemicals can be 
harmful to pets.  

SD D N A SA 
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C. I want my lawn to look good 

enough to fit in with the 
community. 

 

SD 

 

D 

 

N 

 

A 

 

SA 

D. Lawn chemicals do not 
negatively affect water 
quality. 

SD D N A SA 

E. I believe it is important to 
maintain a suitable lawn. 

SD D N A SA 

F. I believe people are too 
concerned about the 
appearance of their lawns. 

 

SD 

 

D 

 

N 

 

A 

 

SA 

G. Lawn chemicals can runoff 
into local waterways. 

SD D N A SA 

 

Demographics: A Bit About Who You Are 

The following questions will help us compare responses from people with differing 
background characteristics to identify important trends across different groups.  Please 
remember that all responses are completely confidential and cannot be linked with you as 
an individual.  
 
12. How long have you lived in your community? 

� Less than 1 year   � 11-15 years 
� 1-5 years    � 16-20 years 
� 6-10 years   � over 20 years 

 
13. Do you rent or own your current residence? 

� Rent 
� Own 
� Other (Please specify): _______________________________ 
 

14. Which category best describes your annual household income before taxes? 
 � Less than $20,000    � $80,000-$99,999 

 � $20,000-$39,999     � $100,000-$119,999  

 � $40,000-$59,999       � $120,000-$139,999 

 � $60,000-$79,999    � $140,000 or over 

 
15. Do you feel your work or business is in some way economically dependent upon 

water quality? 
� Yes       � No 
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16. Which of the following categories best describes your political orientation? 

� Liberal       �Moderately       �Moderate       �Moderately        �Conservative 
                           liberal                                       conservative 
� Not Sure      
� Other (Please specify): _______________________________ 
      

17. In what year were you born?  _________ 
 

18. What is your gender? 
� Female      � Male 
 

19. Which of the following best describes the highest level of education you have 
completed? 

  � Less than 12 years, no high school diploma  � High School/GED 

  � Some college          � Vocational/Trade Certificate  

 � Bachelor’s Degree    � Master’s Degree or higher 	  

Thank you for your time! Please place this completed questionnaire in the pickup bag 
provided and hang it on your doorknob on or before the date and time indicated on the 
cover page of this questionnaire. Our researchers will stop by to pick it up. 
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