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a b s t r a c t

We examined how environmental amenities, particularly views and open space access, impact residential
home sales prices in Ramsey County, MN using a hedonic pricing model. Home sale prices increase with
closer proximity to parks, trails, lakes, and streams. Proximity to lakes produced the greatest impact
on home sale value of these distance variables, followed by parks, trails, and streams. Increasing view
areal extents as well as increasing the amount of water and grassy land covers in views also resulted in
increased sale prices. Increased view richness in terms of the number of different land cover types in a
view reduced home sale prices. These results illustrate the importance of these environmental amenities
to single-family homeowners and can be used to inform land use planning and policy decisions aimed at
their preservation.

© 2008 Elsevier Ltd. All rights reserved.

Introduction

Development decisions in the United States frequently fail to
consider the values of environmental amenities. As a result, devel-
opment may occur in ways that greatly reduce these amenities
with negative environmental, economic, and social consequences.
Communities rarely intentionally omit such amenities from their
planning, rather, they fail to consider them because they lack
means for incorporating them into market driven land use decision-
making or because they are unaware of their values. If the values of
these amenities were better-recognized and incorporated into land
use planning, negative impacts associated with urbanization could
be minimized. In this way, greater recognition of the economic
impacts of environmental amenities could provide justification for
actions that seek to preserve them.

Open space areas provide communities with numerous ameni-
ties, among them opportunities for recreation, scenic views, and
even a simple absence of development (Irwin, 2002). Open space
also benefits human health by providing a location for outdoor exer-
cise or to escape the stresses of urban environments (Giles-Corti et
al., 2005; Krenichyn, 2006; Maller et al., 2006; Roemmich et al.,
2006; Song et al., 2007) and may provide ecological benefits, for
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example, by acting as habitat for wildlife or improving water or air
quality. Open space is frequently reduced as communities urbanize
and along with it go the public goods it provides. Recognition of
the economic benefits of open space access could enable planners
to accurately assess the trade off between protecting open space
and allowing land to develop (Hobden et al., 2004).

While the open space benefits described above are clearly of
importance to people, their value may be difficult to quantify. As a
result, communities may overlook such benefits in their planning.
The benefits of open space and other environmental amenities,
however, may be capitalized in the sales prices of homes in a com-
munity. If so, estimates of the dollar value of these benefits can
be derived by careful analysis of home prices. Indeed, the effect of
open space on residential property values has been the subject of
much study in the last decade and numerous studies have found
that increased proximity to open space increases home sale prices.
Crompton (2001) reviewed 30 studies that investigated the impact
of parks on property values, finding that all but five reported posi-
tive impacts on property values. These impacts varied considerably
with park attributes (e.g., area, and type), but generally could be
considered to be 10–20% of property values. Crompton also found
general agreement among studies that the impact of parks on home
values extends at least 500 feet and, in some cases, up to 2000 feet
into surrounding neighborhoods.

Studies completed since the writing of Crompton’s review sup-
port the ideas that parks positively contribute to home sales prices
and that this effect varies with open space type, protection sta-
tus, and size (Bolitzer and Netusil, 2000; Hobden et al., 2004;
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Lutzenhiser and Netusil, 2001; Wu et al., 2004). For example, recent
studies found that larger parks increase property values more than
smaller parks (Lutzenhiser and Netusil, 2001; Tajima, 2003), nat-
ural area parks have a greater impact on home sale prices than
most other park types (Lutzenhiser and Netusil, 2001), and perma-
nently protected open space increases property values more than
developable open space (Geoghegan, 2002; Irwin, 2002). Increased
proximity to open space with specific natural habitat types, for
instance, forest and wetland, also significantly increases home sale
prices (Mahan et al., 2000; Thorsnes, 2002). In these recent studies,
the impacts of open space on home sale prices vary and are difficult
to compare largely because studies used different methodologies,
focused on different regions and time periods, measured open
space access differently, and calculated marginal implicit prices for
open space access in different manners. For example, Lutzenhiser
and Netusil (2001) calculated marginal implicit prices of between
$342 and $13,916 depending on park type and distance in Port-
land, OR; Wu et al. (2004) calculated an increase in home value per
foot of $0.24 for a 1000 foot decrease in distance to parks in Port-
land, OR; and Anderson and West determined that the value of the
average home increased by between $246 and $1790 depending on
park type when the distance between a home and park were halved
in the Minneapolis-St. Paul, MN area. Recent studies also indicate
that other landscape conditions may influence the degree to which
open space impacts property values. For example, open space was
found to be of greater value in neighborhoods that were dense,
high-income, high-crime, highly urban, or that had many children
in the Minneapolis-St. Paul metropolitan area (Anderson and West,
2006). Because open space access is often reduced as communities
develop, recognition of the positive value of such open space could
be an important component of landscape planning in urbanizing
communities.

The scenic quality of a landscape is also altered as urbanization
occurs with consequent affects on values. Changes in scenic ameni-
ties may also be reflected in property values. Bourassa et al. (2004)
reviewed 35 studies that examined the impact of views on home
values. Although these authors found some variation in study con-
clusions, particularly in earlier studies, they noted that the bulk of
studies reported that views positively impacted the values of res-
idential homes. This impact varied widely from 1% (Beron et al.,
2001) to as much as 147% (Benson et al., 1997). The authors sug-
gest several reasons for this variation, among them that studies
used different variables, types of views, and methods and were con-
ducted in different cities at different points in time. A closer look
at the studies reviewed and the few studies published since reveals
that views including certain land use and land cover types impact
property values considerably. These include water (Benson et al.,
1998; Bishop et al., 2004; Bourassa et al., 2004; Jim and Chen, 2006;
Loomis and Feldman, 2003; Luttik, 2000), urban green space areas
(Bishop et al., 2004; Jim and Chen, 2006), and forests (Tyrvainen
and Miettinen, 2000), all of which have been found to positively
impact property values. Indeed, ocean views have been found to
increase property values by as much as 60% (Benson et al., 1998).
Conversely, views of industrial lands and roads have been found to
negatively impact home values (Lake et al., 2000b). View structure
or composition may also influence land sale prices. For example,
views with more diversity (i.e., more land cover types) were found
to increase property values in the state of Wyoming, USA (Bastian
et al., 2002).

Some studies, however, have reported the impacts of views on
property values to be insignificant. A study conducted in Glasgow,
Scotland, concluded that views containing parks, water, and veg-
etation did not significantly influence property values (Lake et al.,
2000a,b). Similarly, Paterson and Boyle (2002) found the impacts
of views of agricultural land and water on property prices to be

inconsequential. Thus, although views with certain characteristics
do appear to positively impact property values, no general consen-
sus exists as to the extent of these impacts (Yu et al., 2007) and
the values calculated by studies are difficult to compare given that
they used different methods, study areas, time frames, and means
for quantifying views. Given the potentially large changes in views
that occur with development, an important research question is
the value of such changes as perceived by community residents.
Assessing the impacts of land use and land cover changes on views
is likely to become increasingly important to land use and natu-
ral resource planners. Here again, recognition of the value of this
amenity could be an important component of landscape planning
in urbanizing communities.

As environmental amenities are frequently negatively affected
by urbanization and because this is often reflected in home sale
prices, estimates of the monetary value of these impacts would
serve to improve land use planning. This study identifies the degree
of influence of the two environmental amenities discussed in the
preceding paragraphs, view quality and open space access, on res-
idential property values in Ramsey County, MN using a hedonic
pricing model. In estimating the values of these amenities, we hope
not only to illustrate their importance to residential property own-
ers, but also to provide planners and policy makers with estimates
of values that would permit them to better evaluate the impacts of
land use change before decisions are made and landscape changes
become irreversible. Our results may thus be used to inform land
use planning so as to minimize the negative economic, social, and
environmental outcomes associated with urbanization.

The hedonic price model

The hedonic price model applied in this paper uses data on hous-
ing prices along with observable characteristics of the house and the
environment to estimate the marginal implicit price of each charac-
teristic. The marginal implicit price of individual characteristics can
be estimated using a multiple regression model with housing price
as the dependent variable and various characteristics as explana-
tory variables (see Freeman, 2003 for a complete description of the
hedonic pricing model). Under the assumptions that the housing
market is in equilibrium and that the area studied lies within a sin-
gle housing market, the estimated marginal implicit prices derived
from regression coefficients represent the price an individual would
be willing to pay for an additional unit of a particular characteristic
holding all other characteristics constant. So, for example, the esti-
mated value of proximity to open space could be derived from the
coefficient on proximity to open space in the regression model.

We use ordinary least squares regression analysis to estimate
the hedonic pricing model to relate home sale price to the par-
cel, structural, neighborhood, and environmental characteristics of
each property. This model may be written as

ln Pi = ˇ0 + ˇ1Si + ˇ2Ni + ˇ3Qi + !i

where Pi is the price of property i, Si is a vector of parcel and struc-
tural characteristics of property i (e.g., lot size, number of rooms,
age, house style), Ni is a vector of neighborhood characteristics (e.g.,
neighborhood crime rate, population density, household income),
Qi is a vector of environmental characteristics (e.g., proximity to
lakes, proximity to open space, views), and !i is an error term. The
natural log of home sale value is the dependent variable. Natural
logs were also used for distance variables and for lot acreage, fin-
ished square feet, and view area variables since the effect of these
variables on home sale price was expected to decline with increased
levels of these characteristics. Details on the estimation procedure
and variables are described below.
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It is important to note that although the hedonic pricing method
may be used to estimate some of the value associated with envi-
ronmental amenities, it typically does not provide a full estimate of
value. The value estimated using the hedonic model reflects only
the value of environmental amenities that accrue to the owners
of single-family homes. Such benefits are typically highly local-
ized. For example, in the case of open space, benefits valued by
homeowners include access to recreational space and increased
scenery and wildlife viewing opportunities (Thorsnes, 2002). Other
less localized benefits, for instance pollution filtration, carbon
sequestration or more general provision of public goods, are not
likely to be captured by the hedonic pricing method because they
are less likely to be capitalized in the values of nearby homes.
As such, the hedonic pricing method can be used to provide a
partial, not total, estimate of the value of many environmental
amenities.

Study area and data

The study area, Ramsey County, MN, USA, is located in the east-
central portion of the state (Fig. 1) in the Minneapolis-St. Paul
metropolitan area. It is a largely urban county with a population
of nearly 500,000. The county encompasses an area of 441 km2 and
contains 19 cities, including St. Paul, the state capital of MN. The
Mississippi River runs along the south and southwestern borders
of the county.

Real estate, structural and sales data used in this study came
from the Metro GIS Regional Parcel Dataset. This dataset contains
spatially-referenced ownership, tax, structural, and sale data for
all parcels in the seven county Minneapolis-St. Paul metropolitan
area. Using this dataset, we identified 5364 single-family residen-

tial properties that sold in Ramsey County in 2005. Data were
screened to remove properties with incomplete or questionable
attribute data. After screening, the final dataset consisted of 4918
single-family residential properties.

Both estimated market values for taxation purposes and actual
sales values were available for all properties in the data set. We used
actual sales values as the dependent variable in this study. Actual
sales values are preferable in hedonic pricing studies as assessment
values may not accurately match market prices (Freeman, 2003).
The mean and median sale prices for single-family residential prop-
erties sold in 2005 were $255,955 and $222,000, respectively. Home
sale prices ranged from $65,000 to $1,740,000.

We collected information on a set of structural, neighborhood,
and environmental variables for each property in the dataset using
a geographic information system (GIS). These variables are sum-
marized in Table 1 along with the expected impact of each variable
on home sales prices. Descriptive statistics for each variable may
be found in Table 2. Data for all structural variables came from
the Metro GIS Regional Parcel Dataset described above with two
exceptions. Because the elevation of the land on which a property
sits has previously been found to influence its sales price (Mahan
et al., 2000; Wu et al., 2004), we determined the lot elevation
for each property using a 10 m digital elevation map (DEM) avail-
able from the Twin Cities Metropolitan Council and GIS techniques.
We also estimated a dummy (categorical) variable for each prop-
erty to identify whether it was situated within the boundaries of a
flood zone as determined by the Federal Emergency Management
Agency (FEMA) and as indicated by a polygon dataset available
from the Minnesota Department of Natural Resources. We included
this variable because we felt that properties that were more prone
to flooding would experience reduced sales prices due to the risk

Fig. 1. Location of the study area, Ramsey County, MN.
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Table 1
Definitions for study variables and expected relationship to home sale values.

Variable name Definition Expected relationship to sale price

Structural variables
age Year home was built subtracted from 2005 Positive
sqft Finished square feet in home Positive
acres Lot area in acres Positive
basement Dummy variable indicating presence (1)/absence (0) of basement Positive
elevation Elevation of lot on which the home sits in feet Positive
flood Dummy variable indicating whether lot is in a FEMA floodway (1) or not (0) Negative

Neighborhood variables
busyrd Distance to closest road with high traffic volume in m Positive
cbd Distance to closest central business district (Minneapolis or St. Paul) in m Negativea

shop Distance to closest shopping center in m Positive
college Distance to closest college or university in m Negativea

mca 3rd Average 3rd grade Minnesota Comprehensive Assessment score for local elementary school Positive
mca 5th Average 5th grade Minnesota Comprehensive Assessment score for local elementary school Positive
mca ms Average 7th grade Minnesota Comprehensive Assessment score for local middle school Positive
tax rate Tax amount divided by estimated market value of home (times 100) Negativea

View variables
viewarea Viewshed area in square m Positive
elev std Standard deviation of elevations in a viewshed (measure of relief) Positive
view rich View richness calculated as percentage of possible land use and land cover types present in a viewshed Negativea

per forest Percentage of a viewshed composed of forest Positive
per grassy Percentage of a viewshed composed of grassy land covers Positive
per water Percentage of a viewshed composed of water Positive
dtstp view Dummy variable indicating if a property has a view of downtown St. Paul (0 if no, 1 if yes) Positive

Open space variables
lgpkrd Road distance to closest park in m Negativea

traileuc Euclidean distance to closest trail in m Negativea

lake Euclidean distance to closest lake in m Negativea

stream Euclidean distance to closest stream in m Negativea

Market segment variables (reference location is east St. Paul)
nw st paul Home location dummy variable (1 if northwest St. Paul, otherwise 1) Positive
sw st paul Home location dummy variable (1 if southwest St. Paul, otherwise 1) Positive
c st paul Home location dummy variable (1 if central St. Paul, otherwise 1) Positive
sd282 623 Home location dummy variable (1 if St. Anthony-New Brighton/Roseville school districts, otherwise 1) Positive
sd621 Home location dummy variable (1 if Mounds View school district, otherwise 1) Positive
sd622 Home location dummy variable (1 if N. St. Paul-Maplewood school district, otherwise 1) Positive
sd624 Home location dummy variable (1 if White Bear Lake school district, otherwise 1) Positive

a For distance variables, a negative expected relationship indicates that individuals pay more to live closer to a feature.

of property damage and higher insurance rates (Bin and Polasky,
2004).

Neighborhood variables were estimated for each property
using several data sources. First, as access to certain amenities and
disamenities may impact home sale prices, Euclidean distances
from each parcel centroid to the closest shopping center, central
business district, road with a high traffic volume, and college or
university were calculated using a GIS. We located shopping centers
using GIS polygon files available from the Twin Cities Metropolitan
Council depicting major shopping centers and central business
districts using Twin Cities Metro Transit downtown fare zones for
Minneapolis and St. Paul. College and university locations were
identified using the Metro GIS Regional Parcel Dataset described
previously and high traffic volume roads were identified from
the Met Council and The Lawrence Group Functional Class Roads
dataset. As home sale prices may be also influenced by the quality of
neighborhood schools, we calculated the average Minnesota Com-
prehensive Assessment test scores for each neighborhood school at
the third, fifth, and seventh grade levels to indicate school quality.
We obtained test scores for the year 2005 from the Minnesota
Department of Education (http://education.state.mn.us/MDE/
Data/index.html) and averaged scores for each school and grade
level and linked them to each residential property by their 2005
elementary and middle school district in a GIS. Because the level
of taxation in a property’s community has been found to impact
sales prices in past studies (Mahan et al., 2000), we calculated an

additional variable, tax rate, using estimated market values and
tax rates from the parcel dataset.

To include the impacts of a property being located in different
Ramsey County submarkets, we divided the Ramsey County hous-
ing market into a series of market segments. Initially, we delineated
market segments using major school districts. This division proved
reasonable for the suburbs, where there were relatively few sales
and there was relatively little diversity within each district, but not
for St. Paul, which has only one major school district, contained
more than half of all properties sold in 2005, and has large diversity
across neighborhoods. As such, we further divided St. Paul based
on middle school districts, then merged adjacent school districts
with similar attributes. This resulted in the creation of eight hous-
ing submarkets, listed here in order of mean residence sale price
from lowest to highest: east St. Paul (reference location), central
St. Paul, North St. Paul-Maplewood School District, northwest St.
Paul, White Bear Lake School District, St. Anthony-New Brighton
and Roseville School Districts, Mounds View School District, and
southwest St. Paul. Dummy variables were used to identify each
parcel’s market segment.

Open space access may be assessed in several ways in hedonic
pricing studies. Some studies use dummy variables to indicate the
presence or absence of open space areas within a specified distance
of a property (Lutzenhiser and Netusil, 2001; Netusil, 2005). More
commonly, however, studies utilize continuous measurements that
identify the land area or percent of open space within a specified

http://education.state.mn.us/MDE/Data/index.html
http://education.state.mn.us/MDE/Data/index.html
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Table 2
Descriptive statistics for quantitative variables.

Variable name Mean Standard deviation Median Minimum Maximum

Structural variables
sale value 255954.79 127018.48 222000.00 65000.00 1740500.00
age 60.02 28.59 55.00 1.00 141.00
sqft 1399.74 635.84 1226.00 440.00 7040.00
acres 0.24 0.24 0.17 0.04 4.42
elevation 919.74 44.82 921.00 720.00 1068.00

Neighborhood variables
busyrd 137.07 138.43 110.00 0.00 1880.00
cbd 5457.53 4063.68 4418.59 0.00 18577.96
shop 1372.99 730.59 1297.88 30.00 5750.24
college 2583.69 1940.50 2115.78 8.42 9594.02
mca 3rd 1523.09 94.54 1518.15 1335.58 1732.40
mca 5th 1558.49 105.60 1563.06 1391.93 1735.23
mca ms 1461.55 110.14 1464.28 1383.76 1525.22
tax rate 1.00 0.16 1.00 0.52 4.32

View variables
viewarea 160039.60 191502.81 97402.76 7087.36 2153152.83
elev std 12.28 10.37 9.69 0.00 114.73
view rich 30.73 13.71 31.58 5.26 73.68
per forest 4.21 10.25 0.00 0.00 93.00
per grassy 0.79 4.41 0.00 0.00 63.00
per water 2.34 9.88 0.00 0.00 93.18

Open space variables
lgpk rd 609.46 432.37 524.30 0.00 2853.41
traileuc 612.18 256.69 452.93 0.00 4315.34
lake 958.24 758.54 721.11 0.00 3500.00
stream 1041.62 781.87 825.65 0.00 3907.86

n = 4918.

buffer distance from sampled properties (Geoghegan et al., 1997;
Acharya and Bennett, 2001; Geoghegan, 2002; Irwin, 2002; Ready
and Abdalla, 2005; Kong et al., 2007), the distance or travel time
from a property to the nearest open space area (Bolitzer and Netusil,
2000; Lake et al., 2000a; Shultz and King, 2001; Tajima, 2003; Wu et
al., 2004; Anderson and West, 2006; Kong et al., 2007) or the size
of a property’s nearest open space area (Lutzenhiser and Netusil,
2001). We chose to use the distance to each property’s nearest open
space area to indicate access to these areas in this study for two
reasons. First, previous studies in the study area found that such
distance variables contributed significantly to home sales prices
(Doss and Taff, 1996; Anderson and West, 2006). Second, we felt
that open space areas were likely to be accessed using road net-
works or, where possible, by crossing other parcels in a roughly
as-the-crow-flies manner and that distance measurements would
thus best approximate homeowners’ perceptions of their access to
open space. We believed that open space proximity would thus pro-
vide the best measure of open space access for residential parcels
in the study area.

We calculated each residential parcel’s proximity to open space
features of interest in a GIS. These included terrestrial parks 1 ha
or larger in area, recreational greenway trails, lakes, and streams
as these features are often the sites of outdoor recreational activi-
ties in the Minneapolis-St. Paul Metropolitan area. To locate parks,
we used a parks polygon layer created by combining data from
two datasets including parks, The Lawrence Group Landmarks and
Twin Cities Metropolitan Council Regional Recreation Open Space
Features, and selected those parks with areas of 1 ha or greater. In
this case, parks included recreational parks, wildlife refuges, nature
reserves, and wildlife management areas. We identified trails using
two GIS datasets, Metropolitan Council Regional and State Trails
and a bikeways dataset from the Minnesota Department of Trans-
portation. Following screening of both datasets to remove trails that
used city streets and planned or proposed trails, we merged them to
produce a single recreational trail dataset that included paved and

unpaved recreational greenway trails. Lakes and streams were iden-
tified using GIS datasets available from the Minnesota Department
of Natural Resources.

Distances were calculated within a GIS in two ways. First, we
calculated Euclidean distances between the centroid of each subject
residential property and the closest trail, lake, and stream. We then
calculated road distances between each property and the closest
large park. We calculated road distances to parks because we felt
that they would better approximate homeowners perceptions of
their access to open space as they would likely access these areas on
roads rather than by cutting across other parcels in an as-the-crow-
flies fashion. Initial model runs indicated that this was indeed the
case as none showed significant results for the impact of Euclidean
distance to parks on home sales prices. Thus, four open space access
variables were used in the final analysis: Euclidean distances to the
closest (1) trail, (2) lake, and (3) stream, and road distances to the
closest (4) park.

To provide a measure of the scenic quality of the landscape sur-
rounding each residential property, we calculated viewsheds using
the VIEWSHED function in ArcGIS. This function computes the loca-
tions in a DEM that are connected to an observation location, in this
case, each home sold in 2005, by a line-of-sight within a specified
distance accounting for the location, height, and angle of view of
the viewer in three dimensions. Because existing DEMs for the area
did not include aspects of the built environment likely to obstruct
views, we constructed a DEM for use in viewshed calculation using
the following steps. First, we obtained a GIS dataset containing the
footprints and locations of all Ramsey County buildings over 7.5 m2

in area from the Ramsey County Surveyor’s Office. We assigned
a height to each building based on its land use type, if a parcel’s
land use classification was not residential, or based on its dwelling
type, if a parcel was classified as residential, as indicated by the
parcel dataset. The mean number of stories in buildings of each
type was identified via visual surveys of 20 buildings of each type
and multiplied by three, assuming stories to be 3 m on average, and
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Fig. 2. Sample viewsheds.

adding 2 m to account for roof and basement offsets. Based on pre-
vious studies, we considered building heights assigned using this
methodology to be representative of actual building heights (Lake
et al., 2000a; Sander and Manson, 2007) so that calculated view-
sheds would accurately approximate actual views. We generated a
final DEM for use in viewshed calculation by converting the result-
ing vector layer to raster format and summing this with an existing
10 m DEM for the area available from the Twin Cities Metropolitan
Council.

We calculated a viewshed for each property using the DEM cre-
ated above and locating observer points at the top story of each
home in each sampled parcel such that one observer point was
located on each exterior surface. We specified a maximum view
radius of 1000 m. Viewsheds calculated in this manner identified
areas that would be visible from top story windows in each home
and would likely represent each property’s best view. Example
viewsheds are provided in Fig. 2.

In order to incorporate the estimated viewsheds in the hedo-
nic analysis, we calculated a series of view quality metrics for
each property. The first, areal extent quantified the overall area
encompassed by each view and was calculated using simple GIS
techniques. We also computed metrics to quantify the composi-
tion of each property’s viewshed. To identify the composition of
each viewshed in term of land covers of interest, we calculated the
areas of three, more natural land cover classes, forest (including
areas of contiguous tree cover with minimal amounts of impervi-
ous surface), water (e.g., lakes, and streams), and grassy areas (e.g.,
lawns, golf courses, playing fields, prairie patches), in each view-
shed using a 2005 land cover map available from the University
of Minnesota’s Remote Sensing and Geospatial Analysis Laboratory
and computed the percentage of each viewshed composed of each
of these land covers. We also computed the richness of each view-
shed as the percentage of possible land cover classes it contained.
For instance, a home with a viewshed containing 10 of 15 possi-
ble land cover types would have a calculated richness of 67%. This
provided a measure of complexity for each view. Because views
of urban cityscapes may impact property values, we also located
properties with views of downtown St. Paul, that is, views that inter-
sected Metro Transit’s downtown St. Paul fare zone, and identified
these using a dummy variable. Lastly, we used GIS techniques to
identify the standard deviation of landscape elevations present in
each view. This provided a measure of the relief, or elevation range,
present in a view.

Results and discussion

Table 3 presents the results of this analysis. Residuals were
examined for spatial autocorrelation by calculating Moran’s I statis-
tic. The resulting Moran’s I estimate, 0.0015, was not significant
(p > 0.05), so we did not correct for spatial autocorrelation in this
estimation. We tested for heteroskedasticity using a Breusch-Pagan
test. The resulting test statistic was significant at the 1% level. We
corrected for this by generating heteroskedasticity-consistent stan-
dard errors using White’s method (White, 1980).

All structural and neighborhood variables were statistically sig-
nificant at the 5% level. All signs for structural variables and most
signs for neighborhood variables were as predicted. The signs for
two neighborhood variables were not as expected, those for dis-
tance to the closest central business district and distance to the
closest shopping center. We had expected these variables to indi-
cate the ease with which homeowners could access shopping and
places of business. However, our results indicate that proximity
to these features has other negative consequences that reduce
property values. It thus seems likely that these features may have
nuisance values, perhaps as a result of increased noise levels,
congestion, and crime rates in their vicinities that outweigh the
amenity value.

Our results clearly indicate that both open space proximity and
view attributes influence home sale prices. The coefficients for most
view variables were significant and positive, among them those for
view area and view percent composition of water and grassy areas.
The marginal implicit price of increasing the area of a home’s view-
shed by 100 m2 evaluated at the mean home sale price ($255,955)
and initial area of 1000 m2 is $386. The marginal implicit prices
of increasing the percentage of a home’s view composed of grassy
surfaces or water by 10%, evaluated at the mean home sale price,
are $5517 and $7417, respectively. This illustrates a preference on
the part of single-family homeowners for homes with large views
including these land cover types.

Surprisingly, although the sign of the coefficient for the percent-
age of a view composed of forest was positive, this variable did
not significantly impact home sales values, indicating that forested
areas are not particularly desirable in residential views. This may be
a result of the tendency for trees to restrict views. It is still possible
that views that include a high proportion of tree cover, for instance,
views of heavily treed residential streets, might positively influence
home sale prices. However, this study examined only the influence
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Table 3
Regression results.

Variable name Est. coefficient Standard error t-Value

Structural variables
constant 5.7963376a 0.28979233 20.001694
age "0.0015039a 0.00015373 "9.782596
ln sqft 0.5717987a 0.01005176 56.8854
ln acres 0.1332237a 0.00834667 15.961286
basement 0.0791416a 0.03252299 2.4334057
elevation 0.0005768a 0.00007040 8.1926345
flood "0.0812112a 0.04175447 "1.944971

Neighborhood variables
ln busyrd 0.0161386a 0.00219182 7.3631064
ln cbd 0.0026645b 0.00124222 2.1449754
ln shop 0.0229511a 0.00417394 5.4986527
ln college "0.0384366a 0.00426684 "9.0082033
mca 3rd 0.0004524a 0.00004938 9.1612123
mca 5th 0.0001652a 0.00004545 3.63545
mca ms 0.0009389a 0.00018689 5.0239398
tax rate "0.0852605a 0.02683265 "3.1774923

View variables
ln viewarea 0.015095a 0.00443820 3.4011562
elev std 0.0002878 0.00024630 1.1683778
view rich "0.0011095a 0.00025271 "4.3905254
per forest 0.0001723 0.00028385 0.6071164
per grassy 0.0021555a 0.00063264 3.4072016
per water 0.0028978a 0.00042755 6.7777689
dtstp view "0.0466663a 0.01513651 "3.0830259

Open space variables
ln lgpkrd "0.0053214a 0.00212533 "2.5037749
ln traileuc "0.0046619a 0.00151491 "3.0773717
ln lake "0.0084211a 0.00242615 "3.4709679
ln stream "0.0049768b 0.00235806 "2.1105395

Market segment variables (reference location is east St. Paul
nw st paul 0.0530447b 0.02384070 2.2249629
sw st paul 0.3070399a 0.01607988 19.09466
c st paul 0.0322594a 0.00897607 3.5939302
sd282 623 "0.177884a 0.02671403 "6.6588224
sd621 "0.1930452a 0.02298509 "8.3987143
sd622 "0.1806954a 0.01886870 "9.5764628
sd624 "0.1818687a 0.02151404 "8.453491

Dependent variable = ln price; R2 = 0.7915; Adjusted R2 = 0.7901; F = 579.460.
a p < 0.01.
b p < 0.05.

of views of forest land cover on home sale prices and did not exam-
ine the influence of views including varying amounts of tree cover
in non-forested environments such as residential areas. This should
be the subject of future study as the amount of tree cover visible
from a property may influence its sale price.

The standard deviation of elevations found within a viewshed
indicates the amount of relief in a view and was expected to
positively influence home sale prices. Although this variable’s coef-
ficient had the expected sign, it was not significant (p = 0.242711).
This indicates that the degree of relief in views does not influence
home sale prices in the study area. However, the range of elevations
in the study area is fairly low (less than 300 feet), so this may also
be the result of low variation in this attribute in the region.

The sign of the dummy variable indicating that a property has
a view of downtown St. Paul was negative, the opposite of what
was expected. This relationship was significant at the 0.001 level.
Calculating the marginal implicit price of downtown St. Paul views
at the mean home sale price indicates that views of downtown St.
Paul actually reduce home sale prices by $11,944. This, however,
may result from the way in which this variable was measured and
may not actually indicate negative values. Because this study used
a maximum view distance of 1 km, properties located further than
1 km from downtown St. Paul were assumed not have views of the
downtown area. It is possible that some of these properties actually

do have views of downtown St. Paul, but this analysis identified
only properties in close proximity to the downtown area as having
these views. As properties near the downtown area tend to have
low property values because of a number of factors, among them
high crime rates, this would also explain this negative result.

The coefficient for view richness, which measures the number of
land types visible, was also negative and significant. The marginal
implicit price for increasing the richness of a view by 10% evaluated
at the mean home sale price indicated a price decrease of $2834.
This suggests a preference on the part of homeowners for views
with low diversity, that is, a low number of lands cover types in
view. We had expected this variable to positively impact home sale
prices based on the results of a previous study that found increased
diversity in views to be highly valued (Bastian et al., 2002). How-
ever, that study was conducted in Wyoming, a rural land market,
where increased diversity likely corresponds to an increase in natu-
ral and agricultural land cover types visible in a view. In the Ramsey
County area, where most land use and land cover classes are urban,
higher view richness likely increases the number of different urban
land use classes in view, making it more likely that undesirable
urban land uses will be visible from a home.

The signs of all open space access variables were as expected,
although not all variables were significant. This indicates that, in
general, decreasing the distance to the nearest open space fea-
ture increases home sale prices. Homes located near both lakes
and streams have significantly increased sale values. Evaluated at
the mean home sale price and an initial distance of 1000 m, the
marginal implicit price for reducing the distance to the nearest lake
by 100 m produces a $216 increase in home sale value, the highest
marginal implicit price of all open space feature types. Proximity
to streams influenced home values to a lesser degree. The marginal
implicit price for reducing the distance between a home and the
closest stream by 100 m evaluated at the mean home sale price and
a starting distance of 1000 m suggests a home sale price increase of
$127. Thus, although it is desirable to live near a stream, it is more
desirable to live near a lake.

Our results indicate that parks and trails are highly desirable fea-
tures. The marginal implicit price for decreasing the road distance
to the closest park by 100 m, when evaluated at an initial distance
of 1000 m and the mean home sale value, indicates an increase
in home sale value of $136 while the marginal implicit price for
decreasing the Euclidean distance from a home to the closest trail
evaluated in the same manner indicates an increase of $119. Thus,
close proximity to parks on roads and to trails as-the-crow-flies
increases home values. This suggests that individuals may be more
inclined to access parks by roads, either by driving or walking, and
perceive proximity to them on a road network. Conversely, individ-
uals appear to consider proximity to trails in terms of straight-line
distance and may not access them via roads, possibly because these
features have more continuously located access points than parks.
Thus, although both parks and trails do increase home sale prices,
people appear to perceive and access them differently and this is
reflected in the amount they pay to live near them.

Conclusions and policy implications

As urbanization intensifies in many parts of the United States,
planners and policy makers will be forced to make important deci-
sions about the arrangement and type of urban land uses in their
communities. These decisions will determine the composition and
arrangement of future landscapes. This, in turn, will influence the
availability and condition of environmental amenities both locally
and regionally. The values of these amenities should be given ade-
quate consideration in making such decisions. Our results indicate
that people value access to open space and scenic amenities. These
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values should be used to inform land use planning so that deci-
sions minimize the negative economic, social, and environmental
outcomes associated with urbanization.

This study provides quantitative estimates of the value of two
environmental amenities that are often reduced in urbanizing com-
munities, scenic quality and open space. Our results, like those of
previous studies, clearly indicate that a preference exists for living
near parks, trails, streams, and lakes. People are willing to pay more
for increased proximity to these features as indicated by higher
home values. In agreement with past studies, we also found that
many aspects of views significantly influence home sales prices.
Our findings indicate that residential homeowners pay more for
views that encompass larger areas, include fewer land cover types,
and include higher percentages of water and grassy land covers.
Conversely, highly urban views of the downtown St. Paul cityscape
significantly reduce home sale prices, although this may be an arti-
fact of the process used in measuring this variable and may not
indicate actual negative value. The values calculated for the ameni-
ties studied here alone may be enough to provide communities and
developers with grounds for preserving them, but it is important
to recognize that the values calculated here do not represent the
total values of the amenities in question. Rather, they represent
the values of these amenities as they are reflected in single-family
home sales prices. As such, they do not include the values of these
amenities that accrue to visitors or businesses nor are they likely to
include ecological values that residents may fail to perceive directly.
The total values of these amenities are thus likely to be higher than
those estimated here.

These results have implications for land use planning in urban
areas. Because open space access and view attributes, particularly
those related to more natural land covers, positively influence home
sale prices, they should be considered as communities plan their
future land use. Failure to do so will not only impact the envi-
ronmental amenities themselves, but will also result in negative
economic, social, and ecological outcomes. Using the values calcu-
lated here could help planners to assess the tradeoffs inherent in
developing to different densities and in different landscape config-
urations. Communities using such values in their planning could
not only justify the preservation of open space features and scenic
quality, but could also avoid negative economic consequences asso-
ciated with lost tax revenues.

This study suggests a number of directions for future research.
First, we examined the impact views with varying percent compo-
sitions of a variety of natural land cover types on home sale prices.
We did not examine the impacts of views with different degrees
and types of vegetated areas on home values. Although this might
be difficult to accomplish on a large scale or with a large num-
ber of properties, the increasing availability of Light Detection and
Ranging (LIDAR) data, from which vegetation may be extracted,
may facilitate such studies. As the arrangement and type of veg-
etation in a home’s view on a fine scale is likely to impact not only
the home’s sale price, but the environmental quality of its neigh-
borhood, such studies could provide more detailed information for
planners and policy makers. Also, this study did not examine the
impacts of different urban land uses in views or of different com-
binations thereof on home sale prices and this should be explored
in future studies. Additionally, it should be noted that the values of
amenities will likely change over time. If development increases the
scarcity of open space and other environmental amenities, these
amenities may have increased value for nearby residents. On the
other hand, increased provision of parks and open space may lower
the marginal value of additional amenities. Studies across different
regions with different scarcity of open space and other amenities
would help to uncover the changing marginal value of amenities
with scarcity. This subject warrants further examination in order

to better inform land use planning. Lastly, this study did not look
at how open space value as capitalized in home sale prices varies
with neighborhood characteristics like density or distance from
central business districts. Studies that examine these relationships
will further serve to inform land use planning and policy so that
urbanization may occur in a manner that minimizes its negative
economic, social, and environmental impacts.
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