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a b s t r a c t

Cultural norms for landscape appearance may affect preferences for and adoption of ecological design in
exurban residential landscapes, a rapidly growing land use that covers a larger area than all other urban
land uses in America combined. We conducted an image-based web survey of 494 southeast Michigan
exurban homeowners to investigate the influence of implicit neighborhood norms as well as broader
cultural norms on individual preferences for six alternative front yard designs ranging from conven-
tional yards dominated by mown turf to mature native woodlands and native prairie garden designs.
Respondents were randomly assigned to see images of one of three types of nearby neighbors’ yards: all
conventional, all ecologically innovative, or a mix. They rated front yard design alternatives in one of these
three neighborhood contexts. Both broad cultural norms for conventional front yards and neighborhood
norms significantly affected homeowners’ preference for their own yards. However, neighborhood norms
most dramatically affected preference: the rank of the most conventional and most ecologically benefi-
cial front yard designs was reversed depending upon the design of nearby neighbors’ yards. We conclude
that efforts to introduce ecologically innovative designs to metropolitan residential landscapes should
approach change at the neighborhood scale in order to enhance initial success and long term cultural
sustainability. We also note that individuals who innovate on their own properties may want to enlist
nearby neighbors in similar innovations to create a threshold of cultural sustainability.

© 2009 Elsevier B.V. All rights reserved.

1. Introduction

1.1. Ecological design

This paper explores how cultural norms for the appearance of
landscapes may affect adoption of ecological design in exurban
residential landscapes. It focuses on one cultural norm: individ-
uals’ internalized sense of what neighbors find to be acceptable for
landscape appearance. We posit that this internalized norm may
affect preferences for management of one’s own residential land-
scape, and ultimately, adoption of designs and practices that affect
ecosystem services.

Ecological design has been defined as “any form of design
that minimizes environmentally destructive impacts by integrat-
ing itself with living processes,” and as “effective adaption to and
integration with nature’s processes” (Van der Ryn and Cowan,
1996). In the context of landscape change, we find it helpful to
define ecological design as a means of achieving ecosystem services
(Daily, 1997; Ehrlich and Ehrlich, 1974) by intentional landscape
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change (Nassauer and Opdam, 2008). Certain techniques for eco-
logical design of residential landscapes have been known for some
time (e.g., Forman and Godron, 1986; Hough, 1984; Morrison,
1979; Schueler, 1994; Spirn, 1984). These techniques include: intro-
ducing native plant gardens within urban land uses; increasing
patch size of small patch urban habitats; connecting urban habi-
tat patches; using ecosystem successional regimes within urban
planting designs; and detaining or infiltrating urban stormwater in
the surface landscape.

But even as these techniques gain in popularity, they continue
to be challenged and sometimes replaced with more conventional
solutions. They are not yet typical of the American metropolitan
landscape, and perceived norms favoring conventional landscape
designs may be a barrier to broad popular adoption.

1.2. Community norms

The idea that community norms, internalized social rules, affect
individual values and behaviors is a fundamental sociological con-
cept, and the effect of community norms on landscape preference
has been discussed for some time (Nassauer, 1988, 1995a), but
this effect has not been explicitly measured in landscape prefer-
ence research. Most often landscape preference has been examined
as an individual response to landscape characteristics, whether
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objective (like forest cover) or perceived (like mystery), perhaps as
influenced by other “background” variables (like age) (Nasar, 1998;
Nassauer, 1995b; Stamps, 2004). Especially in human dominated
landscapes like cities, expressed landscape preferences also may
be influenced by cultural norms, internalized beliefs about what
other people prefer. These other people may be as familiar as the
neighbors: homeowners may decide not to adopt ecological design
innovations because their neighbors could disapprove of the way
the landscape looks. For commercial land uses, the other people may
be customers or clients whose disapproval a business owner may
fear. Or the other people may be as unknown as potential buyers of
real estate; property owners, developers, and lenders may fear that
innovative landscape designs that look unconventional will be dif-
ficult to market. Such fears about public appreciation of landscape
innovation are not groundless.

Compared with other settings for design, like building architec-
ture or industrial design, landscape is more inherently public. It
confronts the individual with public expectations that innovations
will “fit in” with neighborhood aesthetic norms. The often used
citizen objection to neighborhood change “Not In My Back Yard”
(NIMBY) makes “my yard” its key analogy for a reason. A residen-
tial landscape is known in America as a “yard.” While my yard is
part of my home, it is at least partly visible to others (unlike my
home’s interior). From “my yard”, I can see other properties as well.
If I choose to paint my house’s interior in a gaudy scheme, it will be
seen only by my invited visitors. But if I allow my yard to be over-
taken by weeds, all of my neighbors are indirectly affected by what
they see and how my yard does or does not appear to enhance the
appearance of the neighborhood.

This inherently public quality makes landscape a powerful
connective tissue for the experience of cities, and an inherently
democratic medium open for all to see, as the founder of Amer-
ican residential landscape design, A.J. Downing, declared early in
the 19th century (Downing, 1992). What is open to be seen is also
judged, and the standard of a well-kept landscape that reflects well
upon its owner predates even Downing and American culture, going
back at least as far as ancient Rome (Gale, 2000). The power of this
norm to affect landscapes derives partly from what the landscape
“says” about the people who care for it (Nassauer, 1988, 1997).

Perceived care is powerfully related to landscape preference in
residential areas, and an apparent lack of care makes the landscape
look unattractive (Kaplan, 2001; Kuo et al., 1998; Martin, 2003;
Nasar, 1983; Ross and Mirowsky, 1999; Sirgy and Cornwell, 2002).
Several studies have explicitly linked a perceived lack of care – or
messiness – with native ecosystems or native plants in metropoli-
tan settings (Bos and Mol, 1979; Gobster and Hull, 2000; Hands
and Brown, 2002; Misgav, 2000; Nassauer, 1993, 2004; Williams
and Cary, 2002). To avoid looking neglected, ecologically innova-
tive designs can incorporate cues to care that clearly connote an
intentional landscape pattern that conveys the reassuring presence
of caretakers (Nassauer, 1997). Specific landscape characteristics
that act as cues to care vary somewhat with culture (Lewis, 2008;
Rishbeth, 2005), but certain cues (including mown turf, colorful
flowers, canopy trees) are conventional in contemporary metropoli-
tan landscapes around the world (e.g., Jorgensen et al., 2007; Kaplan
and Austin, 2004; Martin, 2003; Schroeder and Anderson, 1984;
Todorova et al., 2004; Wolf, 2003).

Cues to care provide a reassuring sense of order in nature and
in society. An orderly landscape denotes the virtues of labor and
respect for neighbors, but it also denotes constraint of undesir-
able characteristics, like any powerful social compact (Harris, 2006;
Ross and Mirowsky, 1999; Westphal, 2003). These undesired char-
acteristics may be as symbolic as weeds or as threatening as wild
fire. For example, many American local governments have a weed
ordinance dictating the maximum height of herbaceous plants
allowed in a yard, and model weed ordinances that allow uncon-

ventional, unmown yard designs remain exceptional (Adams et al.,
2006). Anecdotes abound of homeowners who have painstakingly
developed native plant gardens only to have them replaced with
conventional turf yards after the sale of their property.

Homeowners in exurban landscapes may be attracted in part to
its reassuring order. For example, Varady (1990) found that fami-
lies with children tended to locate in suburban rather than urban
Cincinnati, Ohio, and that “overall appearance of area,” “large lots,”
and “suburban setting,” tended to be more important to them than
to people who were staying in the city. Similarly, a 2001 survey of
the Detroit, Michigan, area found that the “attractive appearance of
the neighborhood” and “appearance and layout of the dwelling”
were related, strong influences on choice of an exurban home
(Fernandez et al., 2005).

A small but growing number of (relatively expensive) innova-
tive housing developments mandate less conventional, ecologically
beneficial home landscape plans by their overall community
design and covenant (Girling and Kellett, 2005). Significantly, home
owners in these developments have chosen their distinctive charac-
teristics. They literally “buy in” to the values of their unconventional
landscapes, and they are surrounded by neighbors who have bought
in to the same values. Outside of such innovative developments,
property owners who might personally prefer ecological design for
their homes may eschew innovation that looks unconventional in
order to conform to neighborhood norms for landscape appear-
ance. For many homeowners, good relationships with neighbors
may be more important than exercising their own preferences for
their landscapes (Zmyslony and Gagnon, 2000).

The conception of residential property as an investment and
even a particularly safe way to “accumulate wealth for the future
while enjoying the benefits of a shelter they can use, improve,
and sell” may further dampen innovation (National Association of
Realtors, 2008). Government policy as well as the real estate indus-
tries have encouraged Americans to see their home in this way
(Fishman, 2000; Green and Wachter, 2005). For American house-
holds that are able to buy a home, it is their primary financial asset
(Benjamin and Chinloy, 2003). Home mortgage debt is large and
grew from 15% of American household assets in 1949 to 41% by 2001
(Green and Wachter, 2005). Because their financial stake in their
homes is so high, homeowners may be especially reluctant to adopt
any innovation that they fear could contradict community norms
and reduce the market value of their home. Market value matters
for Americans, 16% of whom moved in 2007 (US Census, 2008). As
residential real estate financial uncertainty increases, conservative
constraints on design innovation for residential development may
also increase. Landlords, land developers, and lending institutions
are reputed to be conservative in judging what landscape appear-
ance will bring the highest rent, market price, or most assured
collateral value. In judging residential real estate, these types of
decision makers may set aside their own values or preferences in
deference to their beliefs about broader norms for the appearance
of residential landscapes.

1.3. Exurban residential development: definition and trends

This paper examines front yard preferences in exurban land-
scapes, where ecological effects of homeowner decision-making
are magnified by large lot sizes. Exurban development is large lot
development on previously undeveloped land (Achs, 1992). Nation-
ally, local governments often cite both the need to protect what is
described as rural character, as well as the need to protect public
health by providing adequate space for septic fields, as rationales
for requiring large exurban lots. In this study, we defined exur-
ban residential development by lot size related to infrastructure
characteristics: homes with lot sizes at least 0.5 acre (0.2 ha) and
not served by municipal water and sanitary sewer systems. In our
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study area, southeast Michigan, USA, 0.5 acres is the minimum lot
size required where a municipal sewer and water system is not
provided.

Exurban large lot residential development accounts for the
largest proportion of sprawl in America. For example, within the
Puget Sound metropolitan area, sprawling low-density housing
constituted 72% of total land developed between 1974 and 1998
(Robinson et al., 2005). Including both urban and rural residential
areas (as defined by the USDA), residential land uses cover 4.8% of
the lower 48 states, and the proportion in exurban areas is growing.
While the area in urban residential land use increased by about 24%
between 1980 and 1997 to cover 36 million acres, the area in rural
residential land use increased by 50% to cover 73 million acres, a
larger proportion of the lower 48 United States (73 million acres)
than the 66 million acres in all urban land uses combined (Heimlich
and Anderson, 2001).

Yet, a single-family detached house on a large lot in an outly-
ing area is the most desired type of home for 83% of Americans
according to a 1999 random survey of 2000 households by the
National Association of Homebuilders (Burchell et al., 2005), and
these results are supported by numerous academic investigations
as well (e.g., Brown et al., 1997; Malizia and Exline, 2000; Myers
and Gearin, 2001; Talen, 2001). Homeowners’ choices are driven in
part by preferences for landscape and open space amenities (Davis
et al., 1994; Fernandez et al., 2005), and homeowners with the
largest residential lots (larger than 2 acres) may be less willing
to trade-off large lots for other desirable characteristics (Audirac,
1999).

1.4. Environmental effects of exurban residential development

Because exurban lots are typically much larger than urban lots
and because exurban residential development covers a larger and
more rapidly growing land area than urban development, exurban
development may have different or more extreme environmental
effects (Kaye et al., 2006). Larger lots consume agricultural land at
a faster rate than smaller lots; however the USDA concludes that
losing farmland to urban uses at the current rate does not threaten
total cropland or agricultural production in America (Heimlich and
Anderson, 2001).

Because it consumes undeveloped land at a faster rate per
home, exurban residential development also disturbs, fragments
or destroys larger areas of terrestrial habitats; fragments terrestrial
migration corridors; and dramatically disturbs downstream aquatic
habitats (Allan, 2004; Fraterrigo and Wiens, 2005; Robinson et al.,
2005; Romme, 1997; Theobald, 2000). Residential land use intro-
duces new plant species that may invade remaining habitats, and
pets that can disturb habitats and prey on wildlife (Knight, 2000;
Van Heezik et al., 2008). At the same time, the larger lot sizes of
exurbia potentially provide more space for some types of habitats
to be protected within a development matrix, or created or restored
by ecological design, if developers and homeowners adopt such
ecological designs.

Compared with denser urban and suburban land uses, exurban
residential development has proportionately less impervious sur-
face, and its impervious surfaces tend to drain to the land surface
rather than to urban stormwater systems or agricultural subsur-
face drains. Consequently, depending upon residential landscape
construction, design, and management, exurban residential devel-
opment may actually enhance downstream hydrologic regimes and
enhance nutrient cycling in comparison with drained agricultural
land or impervious urban land cover (Milesi et al., 2005; Nassauer
et al., 2004; Raciti et al., 2008). On the other hand, compared with
more dense residential development, exurban development may
generate more run-off from irrigation (Burchell et al., 2005), and
its characteristic septic systems may pollute groundwater, if not

well-maintained (LaGro, 1996; Steffy and Kilham, 2004; Thompson,
2000).

Large-lot exurban development also affects climate change, air
quality, and energy consumption by increasing the distance people
need to travel (Davis, 1993; Burchell et al., 2005). Because existing
forms of public transit require high residential densities, existing
low-density exurban areas may demand transportation innovations
to reduce environmental costs of travel there.

1.5. Development alternatives

In this paper, we report on an investigation of ecological design
alternatives for exurban front yards. This is part of a large inter-
disciplinary study with the overarching hypothesis that exurban
development patterns possibly can be designed to deliver greater
ecosystem services (Brown et al., 2008). It assumes that some
exurban development will continue in America—propelled by
homeowner preferences and limited land use controls and that
existing exurban development will be changed by homeowners
as well as by ecosystem dynamics. Given those assumptions, we
considered how exurban development might be designed to con-
tribute ecosystem services not only to individual homeowners but
also to society. We then compared homeowner preferences for con-
ventional exurban development patterns with their preferences for
designed ecological alternatives across three scales: the subdivi-
sion, the residential street, and the yard. At each scale, we designed
alternatives that varied in landscape pattern and patch composi-
tion to enhance ecosystem services. In this paper, we report on
our investigation of homeowner preferences at the finest scale of
our investigation, the yard. Our ecological designs for front yards
employed:

Pattern aggregation. While ecological benefits of landscape pattern
and composition are typically greatest across large areas where
connectivity of habitats and management of surface and ground-
water flows across entire watersheds can be achieved, individual
properties are critical to achieving these benefits because they are
the scale at which property owners make decisions. Homeowners’
decisions about small properties can aggregate across landscapes
and watersheds to create larger flows of energy, materials, and
species (Forman, 1995; Nassauer, 1995b).
Increased native herbaceous and tree patch size. Increased contigu-
ous patch size and interior area and enhanced vertical structure
may improve biodiversity; provide food and cover for some
wildlife; and enhance potential stormwater infiltration and deten-
tion (Breuste, 2004; Miller, 2008; Turner et al., 2005; White et al.,
2005).
Reduced turf area. Reduced area of maintained turf (mown lawn)
may reduce loss of excess nutrients, herbicides, and pesticides,
reduce irrigation, reduce energy consumption and decrease air
pollution (Morris and Bagby, 2008).

1.6. Hypotheses

We explored how homeowners’ perceptions of the attractive-
ness of their own front yards might be affected by the appearance
of their neighbors’ yards as well as by broader cultural conventions
for landscape appearance. We tested whether exurban homeown-
ers’ preferences would conform with their immediate neighbors’
landscape norms as expressed by neighbors’ landscape design
choices, whether their preferences would conform with broad cul-
tural norms for a well-kept yard with a mown lawn, and whether
they would prefer certain ecologically beneficial yard choices over
others (i.e., native prairie gardens in different proportions, densely
planted young trees, or dense mature trees). We also tested whether
the design of their own yards in the homes they currently owned
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affected their expressed preferences for front yard designs for a new
home. Specifically, we hypothesized that:

1. Homeowners would prefer front yard designs that conformed
to broad cultural norms. For example, on the average respon-
dents would tend to prefer front yards with more mown turf
over ecologically innovative yards with more native herbaceous
plants.

2. Homeowners would prefer front yard designs that conformed to
implicit neighborhood norms: their own yard preferences would
be similar to the appearance of neighbors’ yards. For example, if
all their neighbors had native plant garden front yards, respon-
dent preferences for conventional front yards would be lower
than if all their neighbors had conventional mown turf front
yards.

3. Homeowners who currently have yards that they perceive to
resemble ecologically innovative designs would have greater
preferences for ecologically innovative designs.

2. Methods

2.1. Web survey of exurban homeowners

In April of 2005, we conducted a web survey of 494 south-
east Michigan homeowners who lived within 207 zip codes where
municipalities use large lot zoning and do not provide sewer
and water services within 10 counties of the Detroit, Ann Arbor,
Flint, Michigan, Standard Metropolitan Statistical Area, USA. This
area includes the most rapidly growing counties in Michigan. For
example, populations in two of these counties grew by 26% and
50%, respectively, during 1990–2000, and the area of developed
land in the seven most urban counties increased by 17.7% dur-
ing 1990–2000, while the total population grew by 5% (SEMCOG,
2003).

Web survey respondents had previously agreed to receive invi-
tations to participate in web surveys. All were homeowners, and
about half (46.6%) described themselves as living in rural residen-
tial areas, 5.7% on farms, 26.8% in small towns, 17.1% in suburbs, and

Table 1
Comparison of surveyed respondents and 2000 US census data.

Survey data Census data

Income levels
<$30,000/year 0.13% 0.24%
$30–60,000/year 0.33% 0.30%
$60–100,000/year 0.28% 0.28%
>$100,000/year 0.19% 0.18%

Have children 18 or under 0.50% 0.37%

Race
White 0.96% 0.93%
Others 0.04% 0.07%

Travel time to work (in minutes)
<20 0.47% 0.38%
20–40 0.24% 0.36%
40–60 0.24% 0.16%
>60 0.05% 0.10%

Survey data Census data

Male Female Male Female

Employment
Employed 0.78% 0.59% 0.72% 0.58%
Unemployed 0.22% 0.41% 0.28% 0.42%

Education
Completed some high school 0.14% 0.33% 0.31% 0.34%
Completed some college 0.36% 0.33% 0.32% 0.46%
College degree 0.28% 0.17% 0.14% 0.13%
Master’s degree 0.20% 0.17% 0.06% 0.06%
Doctorate/professional degree 0.02% 0.00% 0.03% 0.02%

only 0.8% in cities. Buying a new home was a familiar experience
for them: only 9.5% had moved to their current home before 1980.

While our cluster sample (n = 494) was not entirely random,
respondent characteristics are similar in most ways to 2000 US
Census data for our study area (Table 1). To test for representative-
ness, we compared survey respondents’ characteristics with census
data for all tracts with centroids outside city/urban boundaries.
Home locations of respondents are shown in Fig. 1. Respondents’
age ranged from 20 to 75, with almost 85% between 30 and 60 years

Fig. 1. Census tracts compared with zip codes used in web survey.
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old. They were well-educated: 40.5% had college degrees, and 41.9%
had completed some college.

Compared with the Census, our sample under-represented peo-
ple with incomes under $40,000/year and men who had not
completed high school. Since homeowners tend to be older, wealth-
ier, and more educated than other Americans, we expected our
sample to reflect those differences. In addition, our sample over-
represented women—almost 80% were female. Male respondents
(n = 92) tended to be older and have higher incomes than female
respondents and were more likely to have full time jobs (71.6%
males vs. 44.6% females), and less likely to have children under
18 (28.4% males vs. 50.5% females). However, when we compared
responses from the members of undersampled groups (men, house-
holds with incomes less than $40,000/year, and men who had not
completed high school) with those of other respondents, we found
no statistically significant differences in their landscape prefer-
ences.

2.2. Ecological design alternatives for large lot residential
properties

We developed five alternative designs for exurban residential
front yards: a conventional landscape of mown turf and horticul-
tural trees and shrubs, and four alternatives described below. For
the web questionnaire, we developed digital imaging simulations
of each design alternative for six different residential sites (Fig. 2).
While all sites were very similar, the site that each survey respon-
dent saw depended upon the house they chose for themselves at
the outset of the questionnaire (Fig. 3) Within the image-based
web questionnaire, each of the five yard design alternatives was
displayed with the new house (built in 1999 or later) chosen by
the respondent in the price range of their own home. All designs
appeared as they would in late summer in Michigan about 15 years
after installation with regular maintenance, viewed between 15 and
20 m from the house and with no street or public walk visible. The
same designs (landscape pattern and composition) were employed
for every house.

• Conventional design (C). Mown turf covers the front yard except
for foundation plantings of shrubs and flowers. Canopy trees (hor-
ticultural varieties common to new homes in southeast Michigan)
frame the front yard.

• 50% native garden design (N50). Mown turf covers 50% of the front
yard and 50% gardens of native, sun-loving prairie plants (empha-
sizing forbs) in two contiguous patches. Canopy trees native to
southeast Michigan frame the front yard.

• 75% native garden design (N75). Mown turf covers 25% of the front
yard and 75% gardens of native, sun-loving prairie plants (empha-
sizing forbs) in two contiguous patches. Canopy trees native to
southeast Michigan frame the front yard.

• 75% mature tree canopy design (MT). Mown turf covers 50% of the
front yard ground plane and 50% low, shade-loving native herba-
ceous plants. Mature native deciduous canopy trees, assumed to
have been protected during development, extended their canopy
over 75% of the front yard.

• Young tree canopy design (YT). Mown turf covers the front yard
except for foundation plantings of shrubs and flowers. Canopy
trees less than 15 years old extend over 50% of the front yard.

2.3. Imaged-based web questionnaire

We developed an image-based web questionnaire with the aim
of giving each respondent an experience similar to searching online
for real estate. To support validity of responses, each homeowner
respondent indicated the estimated market price of their current
home as they began the questionnaire. They were then shown three

new houses in approximately the same price range from which to
choose their preferred new house (Fig. 3), and all their subsequent
landscape choices included their chosen house. Then they rated
their preference for landscapes seen in digital imaging simulations
of subdivisions, neighborhood streets, front yards, open spaces, and
views from the window of their new house. This paper reports on
their preferences for front yard design alternatives.

Respondents viewed each of the five ecological design alter-
natives for front yards (with their chosen house). The design
alternatives were displayed in one of four randomly assigned
orders.

To test for effect of neighbors’ yard styles, respondents also were
randomly assigned to one of three different sets of images display-
ing their neighbors’ front yards. Set One showed only conventional
front yards for neighbors. Set Two showed a mix of one conven-
tional yard, one native plant garden yard, and one 50% planted tree
yard. Set Three showed two native plant garden yards and one 50%
planted tree yard (Fig. 4).

The questionnaire instructed respondents to “look at the three
pictures below to get a better sense of your new neighborhood. They
show your neighbors’ yards on either side and across the street of
your new house.” Then they were asked to “Rate your own pref-
erence for different types of yard styles for your own new house.”
They rated each front yard alternative (Fig. 2) on a 7-point Likkert
scale from “strongly prefer” to “strongly do not prefer”. They were
able to view each image for any length of time, and to return to any
image to review or change their ratings. Finally, they were shown
all five front yard alternatives again and asked to select the one that
was most similar to their own yard at their own current home.

3. Analysis and results

Our analyses and results support the first two hypotheses, that
homeowners’ yard preferences tend to conform to broad cultural
norms and that homeowners’ preferences tend to conform to neigh-
borhood norms. Importantly, where neighborhood norms appeared
to conflict with broad cultural norms, neighborhood norms had a
far more powerful effect on individual preferences. Specifically, the
broad cultural norm of a conventional turf lawn was strongly pre-
ferred in the context of a neighborhood in which all neighbors’ yards
had conventional turf lawns. However, in the context of a neighbor-
hood in which most nearby neighbors’ front yards included native
prairie gardens, respondents strongly preferred having their own
front yard in a native prairie garden and least preferred having a
conventional turf front yard.

House style did not significantly affect respondents’ front yard
preferences. Regardless of the house they chose, respondents’ pref-
erence ratings for front yard designs were not significantly different
(n = 495, ANOVA of front yard type by house type, F test, p < 0.1), and
we subsequently combined ratings for different houses. In addition,
no background variable (having children at home, gender, income,
being married, employment, education) significantly affected front
yard preference (n = 495, ANOVA of front yard type by each back-
ground variable, F test, p < 0.01).

Neighborhood norms, as inferred from images of neighbors’
front yards, dramatically affected respondents’ preferences for their
own front yard choices. In the context of different neighbors’ yard
types, respondents had significantly different preferences (p < 0.01,
LSD) for both the C design and the N75 design. These two front yard
designs appear in bold in Table 2 because they are significantly dif-
ferent by two measures: each design had a significantly different
(p < 0.01) rating for each neighborhood context. Even more mean-
ingful, the relative rank (first and last) of respondents’ preferences
for C and N75 designs entirely reversed to match neighbors’ yard
styles in each context (p < 0.01, Kendall’s tau).
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Fig. 2. Five alternative front yard designs.

In contrast, preference ratings for yards with many trees (either
MT or YT) and prairie garden with more mown turf (N50) did not
vary significantly according to neighborhood context, nor were rat-
ings of these design alternatives significantly different from each
other within any neighborhood context. Each of these three front
yard designs is a relatively stable “middle” preference regardless of
neighborhood context.

The normative effect of neighborhood context on individual
preference was also apparent in standard deviations (S.D.) and the
range of mean ratings for different design alternatives (Table 2).
In the mixed neighbor context, S.D. was notably higher for the con-
ventional and prairie garden (N75) front yard alternatives, the same

designs that ranked first or last, depending upon whether the neigh-
bors’ yards were conventional or innovative. Compared with the
mixed context, in conventional and innovative contexts, the most
preferred yard design was rated significantly higher (p < 0.01, LSD,
note 2: Table 2) than the least preferred. This suggests that respon-
dents consistently wanted their own front yard designs to match
their neighbors’ if the neighborhood norm appeared to be uniform.
However, where the neighborhood norm was less consistent (in
the mixed neighbor context), respondents had more varied stylistic
preferences.

To validate these results, we compared them with respon-
dents’ choice of their single MOST preferred front yard, an item
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Fig. 3. House “alone” images and their frequency of selection by survey respondents.

Fig. 4. The three different neighbors’ yards contexts randomly assigned to respondents.
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Table 2
Front yard design preferences in different neighborhood contexts.

Neighbors’ yards Respondents’ front yard design preference
(arranged by rank order of means with bolded
text indicating p < 0.01 Kendall’s tau)

Mean (bolded text indicates
significantly different rating across
neighborhood contexts, p < 0.01 LSD)

S.D. Range of means

Conventional (n = 169) Conventional front yard design 5.98 1.43 1.92
Mature Trees front yard design 4.53 1.39
Young trees front yard design 4.48 1.58
50% native garden front yard design 4.31 1.57
75% native garden front yard design 4.06 1.50

Mixed (n = 163) 75% native garden front yard design 5.23 1.66 0.9
Conventional front yard design 5.02 1.75
Mature trees front yard design 4.52 1.41
50% native garden front yard design 4.44 1.31
Young trees front yard design 4.33 1.64

Innovative (n = 162) 75% native garden front yard design 6.15 1.35 2.13
50% native garden front yard design 4.44 1.45
Young trees front yard design 4.33 1.69
Mature trees front yard design 4.13 1.71
Conventional front yard design 4.01 1.51

Design ranked highest in each context is shown in bold.

that respondents saw only after they had rated all the yards. The
distribution of respondents’ most preferred front yard in each
neighborhood context (Table 3) strongly supports our interpreta-
tion of the overall rating and ranking results.

Together, these results suggest that obvious uniform neigh-
borhood norms dramatically influence individuals to match those
norms in their own front yards. But, lacking a consistent neigh-
borhood norm, individuals have a wide range of preferences.
Investigating what might drive respondent preferences where
norms were not consistent, we conducted an ANOVA with Scheffe
post hoc test for all background variables (age, having children, etc.)
for those randomly assigned to the mixed context. However, none
of the background variables had a significant effect on front yard
ratings (p < 0.01) even in the mixed context.

Results support both hypothesis 1 and 2. Hypothesis 1 was
that homeowners’ preferences for their own yards would conform
to broad cultural norms. We found that when respondents were
shown neighbors’ yards that were all conventional designs (rep-
resenting the broad cultural norm of a turf-dominated front yard
in America), respondents did most strongly prefer a conventional
design for their own yard (m = 5.98, F = 42.73, p < 0.01). However,
results supporting hypothesis 2, that homeowners would prefer
front yard designs that were similar to neighbors’ yards, imply that
neighborhood norms outweigh broad cultural norms. In contrast

Table 3
Most preferred front yard design in each neighborhood context.

Neighbors’ yards Most preferred front yard design No. who most
preferred this
design

Conventional
(n = 169)

Conventional front yard design 118
Mature trees front yard design 11
Young trees front yard design 30
50% native garden front yard design 6
75% native garden front yard design 4

Mixed
(n = 163)

Conventional front yard design 61
Mature trees front yard design 20
Young trees front yard design 9
50% native garden front yard design 6
75% native garden front yard design 67

Innovative
(n = 162)

Conventional front yard design 5
Mature trees front yard design 18
Young trees front yard design 7
50% native garden front yard design 6
75% native garden front yard design 126

Most preferred in each context is shown in bold.

Table 4
Most preferred design by homeowners who perceived their current yards to resemble ecologically innovative designs.

Existing own yard Neighbors’ yard type in survey n (91) Respondents’ preferred yard types Observed (n)

50% native garden Conventional* 23 Conventional 14
Innovative 1
Wooded 8

Innovative* 28 Conventional 1
Innovative 25
Wooded 2

Mixed 17 Conventional 8
Innovative 7
Wooded 2

75% native garden Conventional 13 Conventional 10
Innovative 3
Wooded 0

Innovative 5 Conventional 1
Innovative 4
Wooded 0

Mixed 5 Conventional 2
Innovative 3
Wooded 0

* p < 0.01, Chi square.
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with broad cultural norms, ecologically innovative designs were
most preferred (m = 6.15, F = 51.83, p < 0.01) by respondents who
were shown neighbors’ yards that were all ecologically innovative
designs.

The “mixed” neighbors’ yards, in which two different neighbors
innovate in different ways and one neighbor’s yard is conventional,
may be most meaningful for what it suggests about potential dif-
fusion of ecologically innovative yard designs where yard style
is not limited by covenant or ordinance. Where some neighbors’
yards are ecologically innovative and some conventional, variations
in preferences are wider than in more uniform contexts. Respon-
dents most prefer the N75 design for their own yard (m = 5.98),
but NOT significantly more (p > 0.05, LSD test) than they prefer a C
design (m = 5.02). Without a consistent neighborhood norm, exur-
ban homeowners express wide-ranging individual preferences.

Further supporting hypothesis 1, our results suggest that, while
design alternatives that include more trees are not perceived as
exemplifying conventional neighborhood norms, they may express
a “middle way” that is acceptable in a conventional neighborhood.
In contrast, in an ecologically innovative neighborhood, a different
“middle” design alternative, N50, may be perceived as more accept-
able. Specifically, within a conventional context, both YT (p = 0.01,
LSD test) and MT (p = 0.01, LSD test) front yard designs rated sig-
nificantly higher than the least preferred yard, N75. But within the
ecologically innovative context, the N50 rated significantly higher
(p = 0.01, LSD test) than the least preferred yard, C.

Our third hypothesis was not supported by the data, perhaps
because the effect of randomly assigned neighborhood context is
so large (Chi square, p < 0.01) that it would mask any effect of cur-
rent yard type. Table 4 shows that even the 91 homeowners who
thought their current yards resembled either N50 or N75 were dra-
matically influenced by images of their neighbors’ yards. Even in
a mixed neighborhood context (n = 22), these homeowners did not
consistently prefer an ecologically innovative yard for a new home.

4. Conclusions

Our results suggest that for American front yard landscapes,
the cultural norm to conform to what the neighbors appear to
prefer is stronger than cultural norms that favor particular con-
ventional landscape characteristics, like large areas of mown turf.
While results support our hypothesis that broad cultural norms
affect individual preferences for front yards, they suggest that con-
ventional neighborhood contexts perpetuate these broad cultural
norms. When all neighbors’ yards looked conventional, exurban
homeowners rated the five alternative front yard designs accord-
ing to broad cultural norms, with the turf lawn most favored
and the largest prairie garden least favored. “Middle” alterna-
tives that were rated between the two extremes (especially front
yards dominated by trees) may also be acceptable in conven-
tional settings. In dramatic contrast, when all neighbors’ yards
looked ecologically innovative, exurban homeowners’ preferences
for their own front yard reversed. The native prairie garden with
only 25% mown turf rated significantly higher than all other alter-
natives, and the conventional lawn ranked last. However, even in a
“mixed” neighborhood context, many individual homeowners pre-
ferred innovations in their own yards, but many retained strong
preferences for conventional yard design.

We conclude that environmentally beneficial innovations in
residential landscape design may be more successfully imple-
mented at the scale of neighborhoods rather than only at the
scale of individual properties. This has important implications
for policy to promote landscape change that enhances ecosystem
services, including clean water, biodiversity, and adaptation to cli-
mate change. It also has immediate implications for enhancing the

marketability of environmentally beneficial forms of land develop-
ment and enhancing the property values in existing neighborhoods.
While actions by individual property owners may help to change
dominant neighborhood norms, actions that enhance ecosystem
services at the scale of whole neighborhoods will more assuredly
create lasting value at the scale of individual properties.

This conclusion that the appearance of the neighborhood dra-
matically affects what individuals prefer and what actions they
might be likely to take in their own yards is consistent with US
Census (2004) results, in which home owners who had moved
within the previous year identified “looks and design” of their
neighborhood as an important reason for choosing to live there,
only somewhat less important than the house itself. Interestingly,
in describing why they had chosen their individual home, they iden-
tified the “yard, trees, and view” as a key reason, ranked only behind
room layout, finances, and house size.

While homeowners care a great deal about their own yards,
they appear to care even more about how their yards contribute
to neighborhood appearance. Our results suggest that individ-
ual homeowners deeply value having a front yard that matches
a consistent neighborhood appearance, but that neighborhood
appearance does not need to conform to broader cultural conven-
tions. A consistent neighborhood appearance might be imposed by
development covenant or local ordinance, but it also might grow
out of local neighborhood action. This is an open door for ecologi-
cal design innovation whether by developers, government rules or
incentives, or neighbors working together to improve the ecosys-
tem services and perceived value of their homes.

It also is a strong message for financial institutions and gov-
ernments to take care of neighborhood appearances even when
individual property ownership fails and homes are abandoned. The
power of neighborhood norms for consistent appearance to affect
individual yard preferences could be understood as a more hopeful
perspective on the long held belief that visible neglect of individual
homes can undermine residential property values across an entire
neighborhood (US Millenial Housing Commission, 2002). While
our project focused on occupied exurban residential properties,
using the neighborhood scale to develop cost-efficient designs to
maintain neighborhood value may be useful to neighbors and insti-
tutions that must act as stewards for abandoned properties as well.

A key to ensuring the lasting success of ecological design inno-
vations may be to incorporate adequate design cues to care. It is
important to note that, to some degree, all of the design alternatives
in our experiment incorporated the cues to care we described ear-
lier. None was a front yard simply left unmown; each was designed
to look well cared for. All included some prominent mown strips,
some vivid flowers, and some canopy trees. People responded to
different thresholds of sufficient care in different neighborhood
contexts.

A hierarchy of value for residential landscape development
seems to act neither from the top down, in which broader cultural
conventions dictate what is acceptable to an owner of an individ-
ual property, nor from the bottom up, in which individual property
owners feel free to design their yards as they alone see fit. Rather,
a neighborhood scale – clustered, localized, and more extensive
than individual properties – seems to offer promise for success-
fully introducing and sustaining landscapes that support enhanced
ecosystem services by innovative design.
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