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Abstract

This paper examines the effect of proximity to different types of open space on a home’s sale price using
data from the Denver-Boulder metropolitan area. Proximity measures are varied to examine the differing spatial
values of open space. Types of open space are varied by protection and level of access. Open space adjacency
(within 30 feet) for any type has a positive and significant impact on home sale price, and adjacency to protected

land is valued three times more than unprotected land. An additional acre of protected land at % mile is ten



Introduction

Over the past 20 years, several studies have used hedonic theory to value open space land near a home.
These studies have shown that open space such as parks, golf courses, conservation land and farm land provide
value to nearby residents. As land becomes scarce in urban and suburban areas, local governments, city planners,
and housing developers are interested in the value that open space provides, as they strive to best serve their
residents. Open space value is inherently tied to distance for residents, so an understanding of how open space
value changes with distance is of the utmost importance for land use decisions in planning housing communities

and cities.

This paper examines the value of open space capitalized into home prices, and is specifically concerned
with the differing spatial measures of open space that residents value. This issue is addressed by asking the
questions: What is the premium for homes adjacent (within 30 feet) to open space? What is the value of open
space in a neighborhood area near a home? And finally does the adjacent and neighborhood value differ based on
the type of open space? The literature looks at many different types of open space, and each paper defines open

space differently. The broad common definition of open space is land that









developer makes, based on what type of open space is near homes. Third, the size of our sample is larger than any



Where represents a home’s open space properties in relation to protected lands with access ;
represents a home’s open space properties in relation to protected lands with no access ;and
represents a home’s open space properties in relation to unprotected lands with no access . Atthe
optimum, the partial derivative of the hedonic price function with respect to a specific attribute represents the

marginal implicit price of that attribute; this is the marginal willingness to pay for an attribute.

@ — —

From this model, there are several testable implications based on the properties of the open space land
and the channels through which value is added to the home’s price. First, expectations for the
adjacency premium are as follows: , , and
Homes adjacent to open space plausibly gain their value from having a view of undeveloped land without any
other property between the home and open space, and for this reason adjacency to any type of open space is
expected to positively impact a home’s value. Homes adjacent to protected lands should have a higher premium
than that for unprotected lands, as the latter has a possibility of being developed in the future and the adjacent
property will lose the view of undeveloped land. The effect of access to protected lands on the adjacency
premium is ambiguous. On the one hand, lands with access may have a higher value than those with no access
simply because the homeowner can use the land for recreation, and on the other hand, this access may include

noise and congestion that reduces the value of homes adjacent to accessible lands.



Where s the sale price of home i, in census tractc.  is a vector of continuous home structural characteristics.
is a vector of dummy and discrete home structural characteristics. and are parameter vectors for home

characteristics to be estimated. A is the set of adjacent open space variables, is a vector of adjacent open
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Figure 1: Location of 115,627 homes in the study area. Bolded names are counties.



The open space data come from several sources. The majority of the data are from Colorado Ownership,

Management and Protection (COMAP) v7 database from Colorado State University, this data set contains
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Figure 2: Open space by category in study area
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From the home and open space data, GIS software is used to construct a spatial data set of a home’s
relationship to open space land. Three types of open space relationships are constructed: adjacent to a category
of open space, percentage of open space category within a 1 mile radius, and the distance to the nearest category

of open space.’

A home is considered adjacent to open space if the perimeter of the home lot is within 30ft of an open
space land. A 30 ft buffer is chosen as the breakpoint to account for small errors in the GIS spatial data, because

this study is bringing together
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Table 6
Summary Statistics for % Open Space 1 Mile Radius from Home

% Open Space Category Mean Standard Deviation Min Max
% Protected/Access 7.0% 7.8% 0.0% 99.1%
% Protected/No Access 5.2% 8.4% 0.0% 83.2%
% Unprotected/No Access 16.1% 18.6% 0.0% 99.7%

The distance variable for homes to open space only measures the distance to the open space category
that is closest to a home. This variable does not measure the distance to the nearest category of open space for all
categories, but only a single distance to the open space that is nearest to a home.® The variable is constructed in
this way to capture the change in value over distance isolated for each category of open space. Summary statistics

for distance from home to nearest category of open space are provided in Table 7.

Table 7
Summary Statistics for Distance from Home to Nearest Category of Open Space
Number
Distance to Nearest Open Space | of Homes Mean Standard Deviation  Min Max
Category Nearest  (1000ft) (1000ft) (1000ft)  (1000ft)
Distance to Protected/Access 32,355 0.45 0.39 0.00 2.39
Distance to Protected/No Access 10,867 0.32 0.35 0.00 2.40
Distance to Unprotected/No Access 72,405 0.39 0.38 0.00 2.98

The main model uses fixed effects at the census tract level. Figure 3 shows a map of the median census
tract with locations of homes and open space that is approximately 1 sq mile and contains 179 homes. This figure
of a median census tract illustrates variation in the open space variables within a census tract. Figure 4 shows a
map of homes inside the median census tract from Figure 3, illustrating the difference in prices of similar homes

based on adjacency to open space.

® Previous research includes the distance to all types of open space in one single regression. If the majority of a
home’s value for open space is from the nearest land as opposed to lands further away, then breaking up
regressions based on the open space category closest to a home may give a better understanding of how distance
to each category of open space affects the value of a home.
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Figure 3:
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Figure 4: Zoom in of Median census tract, showing difference in prices for similar homes

based on adjacency to open space.
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Results

Several models are estimated to explore the relationship between open space and home price. The first
model is estimated using a semi-log model with a fixed effects approach at the census tract level. The equation for
estimation includes housing characteristic variables, dummies for adjacency to categories of open space, and
interaction terms for homes that are adjacent to multiple categories of open space, and the percentage of land

within a 1 mile radius for each open space category. The results are provided in Table 8.

OLS with Census Tract FE
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have A/C. Therefore, not having A/C may represent a higher quality build for the home and thus have a negative
coefficient. Also included as an explanatory variable is the mean size of neighborhood lots, this term is significant

and positive as expected.®

A home being adjacent to an unprotected/no access open space land is estimated to increase a home’s
sale price by 0.77%. The sale price increases for homes adjacent to protected/no access and protected/access land

are 4.06% and 4.93%, respectively.” These estimates match expectations; there is a much
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Examining the coefficients for adjacent to open space, we obtain similar results for a ¥ mile radius as we
do with a 1 mile radius; this is to be expected. F-tests have the same results as well. The concern here is how the

percentage of land category coefficient varies between the % and 1 mile radius.

F-tests are conducted to determine whether the estimated coefficients for the percentage of open space
within a % mile radius category are statistically different from each other. The null hypothesis of equal values can
be rejected (P=0.0000) for tests between unprotected/no access and both protected categories open space.
Although, the null hypothesis of equal values for protected/no access and protected/access cannot be rejected

(P=0. 2009), at this very close distance an increase in percentage of protected lands has a very similar impact.

The coefficients for the categories of percentage open space within a ¥s mile radius still have the same
rank, but their values change quite substantially. It isimportant to note that a circle with a radius of 1 mile has an
area of 2,010 acres, whereas that of a % mile radius is 126 acres. Given this difference, it is difficult to make
comparisons between the regression results of these different radii. We must equate these percentage regression
results into equal area changes. Table 10 presents the interpretation of the percentage open space regression

results for the two radii.

A straight forward interpretation of the regression results looks at how a 10% increase in open space land
affects a home’s value. This is not a good choice of interpretation for comparison purposes between the different

radii, because
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important, because a conservation easement will most likely be cheaper than a park. Table 10 also shows that the

addition of unprotected land at 1 mile has almost no impact, whereas at ¥ mile it
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study.
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The adjacency coefficients for all

21



semi-log, Box
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for the adjacency premium. Comparing the results from Table 12 for matching 2.56% and OLS for a ¥s mile buffer
3.60%, one can see that the matching estimator is lower than the OLS estimate. This makes sense given the
geographic level on which comparisons are being made. At this finer level (1,500ft) homes are most likely in the

same housing sub-division and have a similar quality. At the census tract level, a majority
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Figure 5: Median census tract, a representative home is selected showing all possible
matches within the acceptable bandwidth.
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This same matching strategy is used for the other two types of open space, protected/yes access and

unprotected/no access, and the results are presented in Tables 14 and 15 respectively.

Table 14
Matching Homes Adjacent to Protected Yes Access on Baths, Saft, and Lot Size
VARIABLES log_saleprice = standard error | log_saleprice = standard error
ATT, Using Control Homes within 1500ft of Treated 0.0417 0.0033
ATT, Using Control Homes within 300ft of Treated 0.0353 0.0047
ATT, Using Control Homes 300ft-1500ft of Treated 0.0329 0.0054
Treated Observations 2625 729
# of Matches 1 1

Treated Obs. Excluded with Matches Outside Bandwidth (Bath
Diff > .5, Sqft Diff > 300sqft, and Lot Size Diff >.04 Acres)

Examining protected/yes access results shows that as the control matches move from less than 300 ft to
the 300 to 1,500 ft range, the premium for adjacency changes very little, from 3.53 to 3.29%. This indicates that
the change in value over distance for protected/yes access is very small for houses not adjacent. The premium for
adjacency also drops slightly, which makes the argument that homes not adjacent to protected/yes access but very
close (less than 300 ft) have lower values than homes further away (300-1,500 ft) due to congestion and traffic
from the publicly accessible open space. As noted previously, the number of treated observations for
protected/yes access drops substantially from 2,625 to 729 when the sample is limited to treated observations,
which must have an acceptable match under 300 ft and between 300 and 1,500 ft. The same is true for
unprotected/no access as the treated observations drop from 6,799 to 1,582. The premium for being adjacent to
protected/yes access using controls in a 300 ft radius is 3.53%, which as expected is greater than both

protected/no access 1.70% and unprotected/no access 0.36%.

Table 15
Matching Homes Adjacent to Unprotected No Access on Baths, Sqft, and Lot Size
VARIABLES log_saleprice ~standard error | log_saleprice standard error
ATT, Using Control Homes within 1500ft of Treated 0.0071 0.0036
ATT, Using Control Homes within 300ft of Treated 0.0036 0.0049
ATT, Using Control Homes 300ft-1500ft of Treated -0.0056 0.0071
Treated Observations 6799 1582
# of Matches 1 1

Treated Obs. Excluded with Matches Outside Bandwidth (Bath
Diff > .5, Sqft Diff > 300sqft, and Lot Size Diff >.04 Acres)
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Examining unprotected/no access results shows that as the control matches move from less than 300 ft to
the 300 to 1,500 ft range, the premium for adjacency changes a small amount, from 0.36 to -0.56%, and is not
significantly different from zero. This result indicates that being adjacent to undeveloped land provides no real

benefit for home owners. Also, the premium drops as control homes are located further away, indicating that
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Boulde

space while still maintaining positive significant coefficients. This result indicates that unobserved spatial

differences occur at a very fine geographic scale, possibly less than % mile.

These results have important policy implications. Unprotected lands provide a small adjacency premium
but in a neighborhood area may reduce home values. Protected lands provide a sizeable adjacency premium and
in a neighborhood area increase home prices. This result suggests that government protection of open space lands
is valuable and important. However, protected/access lands have a larger value than protected/no access lands
for adjacency, and for an additional acre at ¥ mile, the difference is not substantial. This result suggests that if
farmland is going to be converted into protected open space, access may not be important to providing additional
value. A government may choose to create private conservation land over a public park, as it most likely costs less.
At a radius of 1 mile, an additional acre of protected/yes access land provides 1.5 times more value than
protected/no access. Combining this result with similar values for an additional acre at % mile suggests that if
there is high population density within 1 mile of proposed protected land, then a public park may be favored. If
there is low population density within 1 mile, private conservation land may be preferred. The Denver-Boulder

metro area has an ample amount of protected open space land
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