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ABSTRACT
This research examines how natural amenities, such as views of Colorado’s
Front Range mountains and proximity to lakes, parks and recreational areas,
as well as proximity to community amenities such as hospitals, active
wastewater treatment plants, fire and a police stations impact residential
housing prices in Adams, Arapahoe and Denver Counties using a hedonic
pricing model. Views of the mountains produced the most impact on home
sale value in 2000 followed by proximity to a lake of 250 feet. These results
demonstrate the importance of environmental amenities to single-family
home buyers and can be used to inform parties involved in the future

development of the area.
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l. Introduction: What is the Value of Proximity to External
Amenities and Mountain Views in the Metropolitan Denver
Residential Housing Market?
Once the basic need of shelter is met, humans in the developed world often
enjoy furnishing and decorating their homes to make it more comfortable
and pleasing to the eye. Most home buyers understand that the internal
amenities, such as the number of bedrooms, bathrooms, square footage and
floor location (Hui et al. 2006, 2333-2343; Ben-Shahar and Sulganik 2009,
25-33), plus the extra amenities, such as a fireplace, garage, swimming pool
or balcony (Chau, Wong and Yiu 2004, 250-264) add value to homes
(Sirmans and Macpherson 2003, 1-76).
Views of external amenities, such water and open space (Sander and
Polasky 2008, 837-845; Geoghegan 2002, 91-98; Fraser and Spencer 1998,
94-98; Shultz and King 2001, 239-252), and easy access to such geographic
features also add value to single-family homes (Benson, et al. 1998, 55-73).
What is pleasing to the eye varies among cultures (Jim and Chen 2009, 226-
234), so this current research analyzes the price premiums of the subjective
variables of view of the mountains as well as proximity to various amenities.
Proximity (Sirmans and Macpherson 2003, 1-76; Hui et al. 2003, 2333-
2343; Bourassa, Hoesli and Sun 2004, 1427-1450) to the mountains and
open spaces for attractive views as well as recreation are often important
factors for home buyers. This study addresses the variable of proximity to

such amenities as lakes, parks and recreational areas specifically in the
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Colorado counties of Denver, Adams and Arapahoe. It also determines the
price effect of places known for noise from sirens, such as hospitals, fire and
police stations, or foul smells, such as active wastewater treatment plants.
Several studies have indicated that aircraft noise reduces the value of
properties between 0.2% and 4.1% based on decibel of noise increases over
a specific threshold level (Verhoef 1994, 273-286; Vainio 1995; Maddison,
1996, 357-379). This current study will evaluate if ambulance, fire truck and
police car sirens have a similar effect on residential values within a half mile
distance from the centroid of the hospital or station parcel. Also considered
are wastewater treatment plants which when operating may emit offensive
odors. Often the plants install systems to prevent odors from permeating the
air in the surrounding communities. For this study, an expansion analysis is
performed to review proximity to an active wastewater treatment plant in
order to determine if being within a mile or less of a plant would decrease
housing prices in the three counties observed.
Evaluated is the distance at which proximity no longer positively affects price
if it has an effect on housing price at all (Benson, et al. 1998, 55-73; Burt,
Fisher-Gewirtzman and Shach-Pinsly 2005, 22-37) or if the wvariable s
actually having a negative effect on price.
This paper will present the relationships between humans and their
environment and why views and proximity may impact home values. It will

present the data requirements for the study, including geographic
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information analysis data. It will also explain the hedonic pricing model,
which is used to statistically analyze the data. The paper then follows with
information about the three study areas in Colorado and finally concludes
with results and a discussion of the findings.

Il.  The Relationships between Humans and the Environment -
Why Views and Proximity May Impact Home Value

Distance to or views of geographic features such as mountains, lakes and
beautifully manicured parks and recreational areas which are viewed as
positive elements by community residents may cause the home price
premium to increase. In this case, the results of the study will provide
important insight into economic and social inequalities (McGranahan 2008,
228-240) that may arise among the Denver metropolitan area population. It
was discovered that exposure to natural settings reduces stress
(McGranahan 2008, 228-240), but can everyone gain easy access to those
stress-reducing features? Is there a noticeable discount in home price due
its location near a hospital, fire station, police station or active wastewater
treatment plant? Is there a hidden premium assigned to homes which is
implicit in the amount people are willing to pay for properties located nearest
to lakes, parks and recreational areas?

McGranahan stated that recent migration patterns in the United States
suggest a preference for landscape as a major factor. People are most often
drawn to areas with a combination of forest and open land, water bodies,

minimal crop land and some topographical variation. This could describe the
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views of many homes in this paper’s study area. Do views of the Front
Range Mountains carry a price premium as well?

The value of this study is multifaceted. It provides not only a model for
appraisers to aid homeowners and developers in accurately valuing
residential properties and communities, but it also provides a better
understanding of what various economic groups (Filippova 2009, 91) among
the Denver metropolitan area population believe are beneficial, negative or
inconsequential view and proximity factors.

This research answers questions for a variety of interest groups given the
amount of research that has been previously conducted worldwide on view
and proximity valuation. The subject’s audience includes professionals and
researchers in the fields of urban planning, landscape planning, land use,
economics, agriculture, real estate, finance, environment, ecology, water
management, population growth and urban development. This preliminary
study aims to answer the following questions:

A. What is the price premium of proximity to external amenities such as
lakes, parks and recreational areas, hospitals, fire and police stations, and
active wastewater treatment plants?

Proximity to lakes, parks and recreational areas will be limited to “within 250
feet” and “within a quarter mile”. Proximity to a hospital, fire or police
station will be limited to “within a half of a mile”.

Proximity to a wastewater treatment plant will be limited to “1 mile or less”.
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For all variables a 1 indicates it is “within the distance parameter set” and a
0 indicates it is “outside the distance parameter set”
B. What is the value of the view of X home in Y neighborhood with Z view?
Mountain views will be given a score of 1 for “mountain view available” and
0 for “view of mountains not available”.
1. Geographic Information Analysis: Data
In order to perform spatial analysis, data which could be geocoded was
required. The data acquired included longitude and latitude coordinates
based on addresses for residential sales data from 2000, polygons for county
boundaries, lakes, parks and recreational areas. Point data was collected for
hospitals, fire stations, police stations and active wastewater treatment
plants. After the view and distance factors for the external amenities were
determined, | statistically analyzed the data with a hedonic pricing model.
The residential sales data for this study is compilation of housing sales
information provided by Metroscan, a division of Core Logic, a commercial
provider of housing information for appraisers and local data from various
assessors’ databases. The Metroscan data contains sales data from 1985 to
2000. These data contained physical, legal, and sales price information that
was then prepared for statistical software input in conjunction with additional
data gained from geographic analysis using ESRI's ArcMap software. Any
records which were lacking significant data were deleted. An example would

be a record which contained no sales price information which is necessary
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for hedonic pricing method analysis. Also deleted were properties which were
not single-family residences and homes which were quit claim deeds.

The ArcMap Geographic Information System (GIS) software was used to
geolocate the sales in each county by address. Then the point and polygon
data for lakes, parks and recreational areas, hospitals, fire houses, police
stations and active wastewater treatment plants were added as separate
layers which could then be buffered as required at varying distances and
then analyzed using the spatial analysis clip feature to determine which
properties were within vicinity of each amenity in question.

In order to determine if the random 450 homes | selected from the 2000
home sales data had views of the mountains, | chose to combine data |
created through drive-by neighborhood visits with the street views provided
by Google and Bing web-based mapping applications.

The final data set for 2000 is comprised of 586 single family sales
observations for Adams County, 3,332 sales for Arapahoe County and 2,304
sales records for Denver County. The average home price in Adams County
was $176,603 with an average of 1,750 square feet and an average year for
building completion of 1982. The average price of homes sold in 2000 in
Arapahoe County was $246,811. The average square footage of the homes
was 2,077 feet and an average year for building completion of 1983. In
Denver County the average home sold for $226,805 and was an average of

1,865 square feet with an average year for building completion of 1954,
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Based on these averages, homes in Arapahoe County were larger, newer and
priced higher than Adams and Denver County homes. Denver County homes
were built on average 28 years before Adams County homes, but they were
slightly larger and held significantly more value in comparison.
Below are three codebooks and three maps which depict the geospatial
processes used on the layers of data to determine the binary code of 0 or 1
for each property analyzed across all three counties. Figures 1 through 3
show the list of potential variables available for statistical analysis and the
form in which it was stored in the tables. It has been truncated because of
the depth of data for certain items were insufficient, such as building quality,
where the data did not span all the categories. Figure 4 shows an analysis
performed to determine which Denver County properties were within a half
mile radius of either a fire department or a police department. Figure 5
shows an analysis performed to determine which homes in the three
counties were within a half of a mile of a hospital. Figure 6 shows the Adams

County homes within 1 mile of an active water treatment plant.



ADAMS COUNTY DATA
Proalake 250" Distance to a lake is 250 feet or less La
Proxtake. 25mile* Distance to a lake &5 25 mile o less L0
k250t park i 250 feet or less 10
Prowpark 2emila® Distance to a park is .25 mile or less 1,0
McuntalnView® Residence house view of a mountain L0
Hospitals Somile* Distance 1o a hospital is within 50 mile or less L0
ExistingWaterTrimntimi® Distance to an active water treatment plant is 1 mile or lass L0
Bedrooms Number of Bedrooms Number
Bathiat Total number of Dathreoms Number
BasementBinary® States Ifthere is of ksn't 3 basement in the house Lo
Adams* ‘States If the property is located in this county Le
Arapahoe® States if the property is located in this county 10
Denver® States If the property s lotated in this county 0
County County Name Mame
Drywall* ‘states if the walls are construeted of drywall 10
Plaster® ‘States If the walls are constructed of plaster Lo
FireplaceBinary” ‘States if there is or isn't a fireplace in the house L0
Garagedinary® ‘States (f there is of Isn't a garage 10
Attachad* ‘States If the garage is attached to the house 1,0
Detached* States if the garage is detached from the house 10
Basement® States if the garage i5 in the basement of the house 1
Forced™ Type of air system for the home 10
warm |, Cool Air* Typie of air system for the home 10
Flec Raseboard® Type of air system for the home: Lo
Wall or Floor® Type of air system for the home. 10
ool \ Alr Seprt® Type of air system for the home 10
Hot Water™ Type of air system for the home: Lo
The acreage of the residential lot Numnber

Lotacres.

Patia® States is there 15 a patio.

Spa” States if there is a spa

Sauna® States if there ks a sauna

Pool* States If thare is a poal

Porch® States if there is of ksn't a porch

Price of the home when previcusly sold

Very v Y e
L ¥ ¥ b home:

Geod Guality” ‘Quality class of the home's construction
Fair Quality® Quality elass of the home's construction
Bldgeond ' Building condition

| Tatalrms Tetal number of rocms

Price Price of the home when sold in 2000
1strirst Total square footage of the 15t floor
IndFirst Total square footags of the Ind floar
Totalsf Total square footage of the home excluding basement foctage
FinBsmlS| Total square footage of the finished basement
Garages Total square footage of the garage
LotsqFt Total square footage of the lot

Patiost Total square foatage of the patio
Porchsf Total square footage of the porch
Nostory Nurnber of Stores

| Tax¥ear Year of tax assessmant

TaxAmt amount of taes assessed in the Taxyear
in of Price: Log of Price

nge Age of the homa
Ll Vear homi wis built

Figure 1. Adams County Data Codebook
Author: Tabatha Waldron

" 1=yes,0=nc
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ARAPANOL COUNTY DATA
Frowiakezsoft Distance to a lake i 250 feet or bess

*leyes0=no

Heating meshod - 1 for Gas, 0 for Thectric

H the heme i & ranch stybe home
 the home is a 2-story style home
H the home &5 & tri-devel style home
Condtion of the Bullding

Total sanber of Building $torses.
Tatal ugare footage of the deck.
Hthe home hus 4 deck.

5555555555‘555555‘25555556;555iss:s:ﬁﬁ:‘:

Total iquare foctage of the porch
Total igant foutage of e binement
Total senerc footage of the home
Taotes assezsed for the Tan Year
Year of tan assesment

| Aspathod
athTet
Bedrocens
Ramch®
zstory*
{Tri-Lewel*
Bldpand
[Nastory.
Dechst
Dechlinary®
Hardwood™ Flooring matenial type In the home
| sattwood” Flooring matenial type in the home
Capert Fliporssg materal e in the bome
esitient Fluonieg material tye in the brovere
|GasageBinary” M there is orlsn't a garage:
|Gasagest Total ssare footage of the garage
Wil or Floor® Tyee of air syitem for the home
148 Wates | Stisn® Type of s system for the home.
|Granity* Type af sir systam far the hame
eetries Tugs of b cyitem for e homa
Feecad® Tye of sir sysiem for the home
LotsqFt. ‘Total Square Footage of the ot
Lothcres Lot acreage
¥ L0,
Patiost. Total square footage of the patio. Number
b0 H the home has 4 190 of mot e
Fool M the home hus a pocd or not Lo
Pricebrice Price of B home whan # win [ wold Number
Roafsa Foofing material Text
| b Type of mating material an the Rome e
* L0
Bullt up*™ Tyee of mofing material on the home Lo
Ve 10
L0
Lo
Lo
Porblinary* H there ivor iin't a poech Lo
Portst
Mttt
restes
(Taxamt
(Tavear
|watmat

:
!
:
i

]
i
§
i

Price of # home when soid in 2000
Logof Prce
Age of tre home

]

;i

The year the home was built
Log of Prce
Apeaf the home.

i
%
i
[ plfescesseadild

id in 2000

Figure 2. Arapahoe County Data Codebook
Author: Tabatha Waldron



250 fuet or bess.

less.
Raichence houte view of 4 moustain

Total rumber of bathrooms in the home
Total rumber of bedrooms in the home:

I

£
i

JHR

States If the property is focated in this county

Staten if the property i located In this county

States f the propenty i located in this county
Hama

Cownty
1 the home has & fireplace

or gas,

Heating sourte for the home
Heating source for the home
Heating source for the kome
Heating source for the home
Heating source for the bome
Hesting method for the home
Lot acreage

UL

i

Price of the home the last time It was sold
1f the home has 3 5pa.

Total sausra footage of the deck

Tatal square footage of the 131 flose
Total square footage of the Ind foor

Extersoriluilcing (rvelope Material
Unvelope Material
Extericr/Dullding (nvelops Materul

HEHU T

The year the home was built
Logof Price.

Age of the home

Price of the home whan sold in 3000

EEE s;s:s:ssssiiiﬁﬁiﬁﬁﬁ:i:i:ii:z;siss:f::;

[

Figure 3. Denver County Data Codebook

Author: Tabatha Waldron
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Tkl 8502 Denver Homes within .50 Mile of a Fire or Police Station
“The number of Derver County homes within a 50 mie of a Fire Stafion: 396 residences or Police Station: 203 residences

Station
Author: Tabatha Waldron

.‘;:ﬁ

A i ML S v

S 1934 Vel Vs s Ausdary Sgheis -

Er——

Figure 4. Denver Homes within a .50 mile of a Fire House or Police
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Figure 5. Adams, Arapahoe and Denver Homes within .50 miles of a

Hospital author: Tabatha waldron

Comment[SRH1]: Revise these map titles to
A HomeSaleswithin.. forx time periodbecause asis

il itis misleading.
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Adams County Homes Within 1 Mile of an Active Wastewater Treatment Plant

The number of Adams County homes within 1 mile of an active plant: 153
r <
: waid
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¥
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L Kergl, G Tradingy TamTom, 2013
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WG 1984, Web Mascator Auxitary Sphare Tatatha Vinidenn L7313
= — W E
‘Adams County Boundary [ Active Wastewater Treatment Plant = Wastewater Plant 1 Mile Butter || Resklonce =

Figure 6. Adams County Homes within 1 Mile of an Active
Wastewater Treatment Plant
Author: Tabatha Waldron

V. Hedonic Pricing Model

This study employs the excepted hedonic pricing model first developed by
Rosen (1974) and later refined by others, including Halvorsen et al. (1980)
and Freeman (2003). This model uses the actual housing price as the
dependent variable with a series of independent variables including physical
housing attributes (square footage, number of bedrooms, number of
bathrooms, existence of deck, porch or patio, building condition, lot size,

number of fireplaces, number of garages, spa, pool, sauna) and location
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characteristics including a variable of interest (view of the Front Range Rocky
Mountains, proximity to lakes, parks and recreational areas, hospitals, fire
and police stations, active wastewater treatment plants). The semi log form
of the hedonic pricing function, which has previously shown to be less
susceptible to dramatic fluctuations in housing prices (Lancaster 1966;
Halvorsen 1980; Freeman 2003; Chin and Chau 2003; Rosen 1974; Jim and
Chen 2006), is applied to statistically evaluate the sales data. In essence a
Hedonic pricing model assumes that price represents the equilibrium of
supply and demand for single family housing for the geographic area
studied. The model is derived from the idea that housing is a composite
good, containing a bundle of attributes. A hedonic pricing function assumes
that the price of a bundle of goods is related to its characteristics, so a
home's value is based on the characteristics of its internal amenities, such as
bedrooms, bathrooms, square footage and number of floors, and in recent
research, also the views and convenient access to external amenities the
location provides.

The Standard hedonic price function is written as follows:
P = f(S,L,D,F)
These attributes were grouped in the following manner:
Where P is the sales price of the housing; S is a vector of structural
characteristics such as the square footage of the home, number of

bedrooms, number of bathrooms, age, etc.; L is a vector of spatial or
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neighborhood characteristics, such as distance to a fire department or police
station, hospital, active wastewater treatment plant, lake, park or recreation
area; D is a variable of interest, view of the Rocky Mountains; F is a also a
variable of interest, in this case a dummy variable for whether the property
is within a specified distance of an external amenity, including a lake, park or
recreation area, hospital, fire department, police station or an active
wastewater treatment plant.

The initial model is as follows:
LnP;=1log of housing price
S: asetofstructural characteristics
L: asetofspatial housing attributes
D: view of the Rocky Mountains
F: proximity to park or other variable
By: intercept term
The functional form is then represented as follows:
Lnb, = Bo+ L1 PISUZILBIST | SE_, BLaKE_, BrLiks §iDj + + BiFi + ¢,
(for 1'=1,2,...n)
Where LnP;is the natural log of the price for observation I; Sj is the i
structural variable for the observation |I; Ly is the k" spatial and
neighborhood variable for the observation I; D;is the view of the Rocky
Mountains; F; is the dummy variable for the proximity to park or other

variable.
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V. Study Area

The study area includes three counties within the metropolitan Denver,

Colorado area: Denver County, Adams County and Arapahoe County (Fig. 7).

Within these boundaries the study analyzes residential point data in

proximity to features such as lakes, parks and recreation areas, hospitals,

active wastewater treatment plants, fire and police stations.

Study Area - Adams, Arapahoe and Denver Counties, Colorado
v \ £ | i
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Fig 7. Study Area in Colorado

Denver Counties
Author: Tabatha Waldron

Adams County in Colorado had an estimated 441,603 citizens according to

the United States Census Bureau in 2010. The number of housing units for

consists of Adams, Arapahoe andrl
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ofthis mapbuttheyarenotthe theme . Remove
them.
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this population was estimated to be 163,419 in 2011. The median home
value of owner-occupied housing units during that same time period equaled
approximately $192,300. Median household income was $56,089. The
average number of persons per household was 2.88 between 2007 and
2011,

Arapahoe County had an estimated 572,137 citizens according to the United
States Census Bureau in 2010. The housing units for this population were
estimated to be 239,767 in 2011. The median home value of owner-occupied
housing units during that same time period equaled approximately
$231,200. Median household income was $59,937. The average number of
persons per household was 2.53 between 2007 and 2011.

Denver County had an estimated 600,024 citizens according to the United
States Census Bureau in 2010. The number of housing units for this
population was estimated to be 286,790 in 2011. The median home value of
owner-occupied housing wunits during that same time period equaled
approximately $243,400. Median household income was $47,499. The
average number of persons per household was 2.24 between 2007 and
2011,

VI.Results and Discussion

Forall counties, seasonality was controlled, except for Adams County due to
the fact that the sample only covered sales in the first two quarters of the

year and not the last two quarters. Figure 7 contains the Adams County
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hedonic pricing method analysis. The most significant item effecting home
prices on this data setis the total square footage of the homes. This study
considered lake and park proximity at a distance of 250 feet from the homes
observed, but neither is statistically significant. Parks at a quarter of a mile
from the homes were statistically significant, but negatively correlated with
housing price. According to the statistics being within a mile of an active
wastewater treatment plant was positively correlated with the home value,

perhaps there is omitted variable thatis causing this unexpected result.

Adams 2

Mean estimation Number of obs = 586
Mean 5td. Err. [90% Conf. Interwval]
lnofprice 12.00754 .0165214 11.98032 12.03476
FRICE 176691.5 3051.355 171664.5 181718.5
BasementBinary . TE45051 .017543 . 7356037 . T934065
BATHTOT 2,225256 .0347627 2.1679286 2.,2B2526
BEDROOMS 3.066553 .0D265915 3.022744 3.110381
FireplaceBinary .4692833 .0Z0E334 .4352905 .503278
GARAGEEINARY .9232082 .0110085 .9050721 .9413443
PFOOL .003413 .00Z4113 -.0005595 .D073834
TOTALSF 1750.449 28.20027 1703.93 1796.908
NOSTORY 1.466724 .020538 1.432888 1.50055%9
age 17.86348 .75775%9 16.6151 19.11186
ProxLake250ft .0119454 .0044917 .0045455 .0153453
ProxLakeZSmile 0972696 .0122515 .0770857 .1174535
ProxParkZ5mile .3651877 .0193069 .3323919 .3379835
ProxPark250ft 0443686 .00B5134 .030343 .0583942
MountainView .D0B85324 .00380OZT .00z22873 .0147873
HOSPITALSSD .0733788 .010781 .0556176 .0911401
FROPOSEDwaterTrtmntIMile .003413 .0024113 -.00055%85 .0073854
EXISTINGwaterTrtmntlMI .1301706 .01a77 1258376 .1745037

Figure 8. Adams County Descriptive Statistics
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Adams 2

Source 58 df MS Number of oba = 586

F( 18, 567) = 23.04

Model 39.5313026 18 2.19618348 Prob » F = 0.0000

Residual 54.0409414 567 .095310302 R-squared = 0.4225

Adj R-sguared = 0.4041

Total 93.572244 585 .159952554 Root MSE = 3087z
lnofprice Coef. Std. Err. t erlt| [90% Conf. Interval]
BasementBinary 1084926  .033B6LE 320 0.001 0526383 (1642864
EATHTOT 0205042 .0259363 0.79  D.430 -.022227 0632354
BEDROCMS 0118322  .0234338 0.50 D.614 -.026776 0504405
FireplaceBinary 0720038 .0310205 2.32  D.021 .0207972 1232104
GARAGEBINARY 0342771 .0539206 0.63  D.526  -.0546584 1232127
POOL .038B264  .2202904 0.1 D.B6D -.324112 4017648
TOTALSF 0002228 . 0000282 7.30  0.000 0001764 0002633
LOTSQFT | =-4.45e-07 1.1%e-07  =3.75  0.000 -6.4le=07  =-2.502-07
NOSTORY 0432356 .0326124 1.51  0.131 -. 0044348 1030259
age | -.0032747  .000B987  -3.64  0.000 -.0047553 -.001734
Proxlake250ft | =-.0317601  .1272903  =-0.25 0.B03 -.2414766 1779564
ProxLakez5mile _056436 0455963 1.24 0.716 -.01B686 131558
ProxParkzSmile | =-.0888333  .027524%  =-2.50 0.013 -.1141818  =-.0234848
ProxPark250ft | -.0762881  .0631075  -1.21  0.227 -.1B02616 0276834
MountainView -.053795  .142890Z  =0.38  0.707 -.2892132 1816231
HOSPITALSS0 0823165  .0439684 1.65 0.100 -8.79e-06 .1646418
PROPOSEDwaterTremntl~e | -.0306239  .2234372  -0.14  0.B31 - . 3987467 337439
EXISTINGwaterTrtmntIMI (069802 .03TOT77E 1.8 D.060 0087146 1308834
_cons 11.38918  .09S1777  119.66  0.000 11.23237 11.54539

Figure 9. Adams County Hedonic Pricing Method Analysis

In Figure 9 Arapahoe County is statistically analyzed using the Hedonic
Pricing Method. Among the highly significant variable is the total number of
bathrooms, the number of stories, the garage, porch, total square footage of
the home as well as mountain views. Also significant were fireplaces and
decks. With a coefficient of .42, it can be assumed that mountain views do
have a positive impact on housing values in Arapahoe County which is what
was expected. The coefficient of the semilog equation can be interpreted as
roughly a percentage, thus a result is that the mean house price of

$176,603 times 0.42 is a dollar estimate of the view of the



mountains, $74,173.26.
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Vasiarla a3} Maan Scd. Daw. Hin L=E
baihitot 3332 2.470288 -50207348 o 5.5
boAnnmnt 3332 308543 1.021731 a 7
adang 3332 o ] o o
dan-as 3332 o o o o
asamahia 3332 1 o 1 1
nogtosy 3332 1.567502 LA547411 1 ¥
dask 3332 L0104 . 500035 o 1
fisgnlon-nt 3332 .SZEd70E .EEZERZ a E
fizaplaca 3332 -7HEL1E2 408705 o 1
CRo-aye 3332 -SESERTE -171470E o 1
po=ch 3332 -B043Z17 -35E7HLE a 1
teotalal 3332 207E.70E B4E.EZIL o 5553
gt=ona 3332 -183E73E -3872754 o 1
gr=Tws 3332 -275111E .4 4BEZSE o 1
gre=Ch=0a 3332 2535172 -4 551 E51 a 1
gt=fons 3332 2442577 LAZETIRE o 1
3332 Z4EBL10. E 17e080.8 4000 3100000
3332 12 .2511E -AT4TEET B.25405 14.54E51
ylas 3332 1582.535 1E.11351 150e 2007
aga 3332 17.0e123 1E.11351 =7 54
Prowpa=kKIE 3332 2232853 -41E5132 a 1
Pofmas-k250 33332 -000e0a2 -0Z445el o 1
Petel aka 2Rl 3332 -000E002 L0284 5E1 o 1
PeoselakKai s 3332 -02BA11S A1ETAOLE a 1
Wil 3332 -005102 071258 o 1
heepdrtalha-a 3332 .0348135 -1833354 o 1
fisgnepnli-a 3332 -123545E -3255738 a 1
RE o

Figure 10. Arapahoe County Descriptive Statistics
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Source 55 daf Ms Number of obs = 3332
F( 18, 3313) = 295.13
HModel 462.4436869 18 25.691315 Prob > F = 0.0000
Residual 288.343368 3313 .087033917 R-squared = 0.6159
Adj R-squared = 0.613%8
Total 750.787038 3331 .225393887 Root MSE = .29502
Inofprice Coef.  Std. Err. t B>t [95% Conf. Interwval]
bathtot .0704504 .0100081 7.04 0.000 .0508277 .0900731
bedcount .0053622 .0063453 0.85 0.398 -.0070789 .0178033
nostory .050057 .0137871 3.63 0.000 .0230248 .0770831
deck .0339441 .0105611 3.21 0.001 .0132372 .054651
fireplace .04383473 .014281 3.486 0.001 .0213468 .0773477
garage .1180024 .0310746 3.83 0.000 .0580751 .1793236
porch .054884 .0135448 4.05 0.000 .0283271 .081441
totalsf .0003239 .0000101 32.15 0.000 .0003041 .0003436
gtrone -.1599664 .0158589 -10.08 0.000 -.1910606 -.1288721
gtrtwo -.0745717 .0142216 -5.24 0.000 -.1024557 -.0466877
gtrthree -.0273699 -01403 -1.95 0.051 -.0548782 .0001384
age -.0001099 .0004152 -0.26 0.791 -.0009239 .0007042
proxpark2s -.0156946 .0132807 -1.18 0.237 -.0417338 .0103446
proxpark250 .1002284 .20839624 0.48 0.832 -.3094801 .508837
proxlake250 0 (omitted)
proxlake2s .0770348 .03239854 2.34 0.020 .0123811 .1417086
meoview «4218831 .0752025 5.61 0.000 .274445 .5693412
hospitalhalfmile -.0111639 .0289982 -0.38 0.700 —-.0680202 .0456923
fireorpolicehalfmile -.0133647 .0156546 -0.85 0.393 -.0440583 .017329
_cons 11.18504 .04113%6 271.75 0.000 11.11427 11.27581

Figure 11. Arapahoe County Hedonic Pricing Method Analysis

In Denver, total square footage was significant as it was for the other two
counties in this study. Age of the home and bathrooms were statistically
significant and positive, while lot size was significant and negative, similar to
other counties.frhese results suggest a need to determine if some properties

could be subdivided as individual lots. Having a home within 250 feet of a

lake was also statistically significant, and positive as expected, along with

hospitals. Other spatial variables including proximity to parks, fire stations

and police stations Were not significant.

[
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Variable Oba Mean Std. Dev Min Max

BATHTOT 2304 2.030145 92819281 a £l

BEDROOMS 2304 2.812066 5427424 a g

LOTACRES 2304 .1621181 0828044 .03 2.43

PATICbkinary 2304 .3055554 4607423 a 1

POOLbinary 2304 L0069444 0830615 i} 1

Porchbinary 2304 .22074685 . 3838477 i} 1

BSMTOTSF 2304 653.68332 5458.7316 a 3308
TOTALSE 2304 1864.808 985.5982 389 1272

GREAGESF 2304 3559.6662 210.2073 a 1755

LOTSQFT 2304 706l.81a 3606.97 1307 105851

gtrl 2304 .2191384 .4137834 i} 1

gqtr? 2304 .2690972 .4435869 a 1

gtr3 2304 .2534722 .4350933 i} 1

gtrd 2304 25524465 .4377653 a 1

YEARRELT 2304 1554.213 32.34091 1g82 2008

LGE 2304 45.78733 32.34091 -6 118

FRICE 2304 226805.1 153024 4800 1850000

lnofprice 2304 12.186497 .5243507 8.433812 14.4307

DenverLa~250 2304 .0030382 .055048 a 1

ProxLake25s 2304 .0564238 .230788 a 1

MINview 2304 .0043403 0657519 a 1

HOSFITALSS0 2304 .015191 1223385 a 1

PoliceS0mile 2304 .05555548 .2291111 a 1

Fire3tatio~e 2304 .1111111 .314337% a 1

Figure 12. Denver County Descriptive Statistics
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Zouzce 33 4 us 2304
186.72
Mod=l | 230.322722 10.434866 0. 0000
Besidual | 30Z.802485 2286 13245053 0.5218
0.5182
Total | £33.185207 2303 .27404384Z 36308
lnofprice Coef. Std. Err. -1 Exltl [55% Conf. Interwvall
EATETCT 0488771 0152878 3.20  0.001 0188277 L 07EE5ES
EEIROOME | - 0032861 0110712  -0.3 0.7€7 - 0Z40CEE D1E4Z4E
EATIObimazy D0SSE3Z L OLB0ELT 0.55 0.881 - 025435E 0454021
POCLbinary 0725772 o454z 0.77 0. 440 -.11241%8 . 2583745
Borchbinary -Mlzozsl -pzolonz 0.ED 0. 550 -.0z73814 -0514415
TOTRALSF -rropasaa -roo014s £4 55 0. 000 or03zsl - 03815
LOTEQFT -4 48 e-06 £.35=-0E€ -1.&80 0. 057 -& _0Ge-0E 1.3%e-07
gtrl -.1111486  .02E112Z 5.02  0.000  -.1545108 - ODE77BES
gtz | -.0614218  .0E0S476  -Z.B3  0.0032 -.1025  -.0203435
qtzd - 0278588 0212727 -1.31  0.18%  -.0ESETST 13756
agE 011788 . O0OZEEE 4.43 0,000 DOOEST L LOLT0ZE
DenvezlakeZ50 3885082 . 1386085 2.7%  0.005 1157357 L BE3ZE0E
BroxlakeZs -. 038865 0334036 -1.16 0.345  -.1043701 N
MTHview | -.161138% 1155828 -1.3%  0.163  -.3878314 .0E55515
HOSEITALZS0 1334878 . 062444% 2.1 0.03¢ . 0100345 .254241
PoliceS0mile -.00278 0334287 -0.08  0.83%  -.063333% LLEZTTET
Fize3tationSlmile 0473568 0245475 1.52  0.128  -.01076L7 -0854745
_cons 11.48605 0408783  278.31  0.000 11.36568  11.53641
Figure 13. Denver County Hedonic Pricing Method Analysis

In the final analysis all counties were combined. Because the counties did

not share all the same variables, the number of variables available to

analyze was limited. Mountain views were significant and positively

correlated to price and again had a coefficient of .40, or almost 40% of the

mean house price.

Also highly correlated were the number of bathrooms in

the homes, the number of bedrooms and the fireplaces in the home as well

as the existence of a patio or porch, and the age of the home. The existence

of a poolon the property was also positively correlated with price. Proximity

to a park was negatively correlated with housing price while distance to a
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lake was significant and positive at a distance of 250 feet as wellas a

quarter mile away.

Overall the results show that mountain views play an important role in the
purchase of a residence because the value of the mountain view is implicit in

the prices people are willing to pay for the additional amenity of views.

Variable Obs Mean Std. Dev. Min Max
BATHTOT 6224 2.283821 -9298365 0 9.5
BEDROOMS 6224 2.984094 .937842 0 9
TOTALSF 6224 1967.099 895.7564 0 12725
Adams 6224 .094473 .2925092 0 1
Arapahoe 6224 .535347 .4987891 o] 1
Denver 6224 .3701799 .4828915 0 1
FireplaceB~y 6224 .6613111 473302 0 1
GARAGEBINARY 6224 .7851864 .410726 0 1
PATIO 6224 .2657455 .4417649 0 1

SPA 6224 .0465938 .2107842 0 1

SAUNA 588 .0170068 .1294065 0 1

POOL 6224 .0077121 .0874862 o] 1

PORCH 6224 .7914524 .4063028 0 1

PRICE 6224 232803 161846.5 4000 3100000
Inofprice 6224 12.22588 .4948333 8.29405 14.94691
LOTSQFT 6223 9352.326 34362.82 0 1990039
NOSTORY 6224 1.458186 -4969868 0 3
YEARBLT 6223 1972.224 27.36172 1882 2007

AGE 6224 27.77105 27.36179 -7 118
ProxLake25~t 6224 .0025707 .0506409 o] 1
ProxLake25~e 6224 .0454692 .2083475 0 1
ProxPark25~e 6224 .1539203 -3609013 0 1
ProxPark25~t 6224 .0044987 .0669268 0 1
MountainView 6224 .0053021 .0726278 0 1
HOSPITALS50 6224 .0311697 .17379 0 1

Figure 14. Adams, Arapahoe and Denver Counties Combined
Descriptive Statistics
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Source SS df MS Number of obs = 6222

F(C 19, 6202) = 266.19

Model 683.682459 19 35.9832873 Prob > F = 0.0000

Residual 838.372648 6202 .135177789 R-squared = 0.4492

Adj R-squared = 0.4475

Total 1522.05511 6221 .244664058 Root MSE = .36767
Inofprice Coef. Std. Err. t P>|t] [95% Conf. Interval]
BATHTOT .2723872 .006901 39.47  0.000 -2588589 .2859155
BEDROOMS .0326869 -0061552 5.31 0.000 .0206206 .0447533
TOTALSF -.0000192 5.32e-06 -3.61 0.000 -.0000296 -8.76e-06
Arapahoe .140614 .0176326 7.97 0.000 .106048 .17518
Denver .1616415 .0201143 8.04 0.000 .1222104 .2010726
FireplaceBinary .1832518 .0115222 15.90 0.000 .1606643 .2058393
GARAGEBINARY -.0027971 .0165946 -0.17 0.866 -.0353282 .0297341
PATIO .0433491  .0111991 3.87 0.000 .021395 .0653032
POOL .1978566 .0535683 3.69 0.000 -0928441 -3028691
PORCH -0603802 -0118893 5.08 0.000 .037073 .0836874
LOTSQFT 1.03e-07 1.37e-07 0.75 0.452 -1.65e-07 3.71e-07
NOSTORY .0314768 .0121961 2.58 0.010 -0075681 .0553854
AGE .0017153 -0002605 6.59 0.000 -0012047 -0022259
ProxLake250ft -1922559 .093561 2.05 0.040 .008844 .3756678
ProxLake25mi le .0447482 -0229092 1.95 0.051 -.0001618 .0896582
ProxPark25mi le -.0395283 .0141395 -2.80 0.005 -.0672466 -.01181
ProxPark250ft -.0286336 .0721649 -0.40 0.692 -.1701017 .1128345
MountainView .4036597 .0649759 6.21 0.000 .2762845 -5310349
HOSPITALS50 .0028179 .0272764 0.10 0.918 -.0506534 .0562892
_cons 11.13594  .0326934 340.62 0.000 11.07185 11.20003
Figure 15. Adams, Arapahoe and Denver Combined Hedonic Pricing

Method Analysis

VIIl. Significance and Conclusions

A study of this kind has not been conducted on the Denver residential
market. | believe the results will be of great interest to realtors, appraisers,
investors, architects, planners, developers, builders, homeowners,
anthropologists and geographers alike. The resulting data will potentially aid
various professionals in making educated decisions as to site location,
orientation, architectural design, urban and natural resource planning for

view and profit maximization. (f studies such as this were conducted in a
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uniform manner on a national scale ﬁt would enable appraisers to provide

more accurate residential appraisals, because it would also include additional
view and proximity values.

Homeowners will benefit from the additional view factor premium data when
involved in community hearings or legal cases regarding the depreciation of
their homes due to new development in their immediate vicinity.
Geographers and anthropologists will gain a more in-depth understanding of
how placement of one's residence is correlated with various social and
economic factors. Potentially this information could influence the decisions of
urban planners and other development professionals, especially when
creating livable, sustainable communities which add value to the lives of
their residents.

This quantitative study evaluates the value of amenities which may often be
taken for granted by developers as a community is urbanized. The results
indicate that people value mountain views and it is implicit in the prices they
are willing to pay for their homes in the Metropolitan Denver area. They are
willing to pay almost 42% more for nice views of the Front Range Mountains
and as much as 38.9% for lakefront property within 250 feet, according to
the study area’s 2000 sales data. Access to hospitals, firefighting services
and law enforcement officers is necessary, but being within a half of a mile

of such boisy ]amenities does not appear to depreciate the value of the

surrounding homes, in fact, it appears that in some instances being within a

-{Commenl[SRHe]: Isthereanyhope ofthis.

)

‘___..-»{Commen([SRW]: ArePDsnoisy?
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‘ hHalf-—e+—a—mile of a hospital may increase home price. It is curious to see
how active wastewater treatment plants, which have been known to emit
foul odors and lead to additional nuisances, appeared to appreciate housing
‘ price in this analysis, perhaps an omitted variable is also within a one--mile
radius of the homes analyzed which caused such peculiar results.
As development in the Denver Metropolitan area increases, access to views
of the mountains and proximity to positively associated amenities, such as
parks, recreational areas and lakes, may cause the value they add to
residential price premiums to change. In contrast, an increase in the number
of parks and recreational areas or open spaces in an area may cause the
value they add to a residence to decrease due to saturation. A study of the
value of open space in the Denver Metropolitan area warrants further
examination in order to better inform land use planners of its benefits. This
study did not evaluate the value of proximity to lakes or parks and
recreational areas on a neighborhood by neighborhood basis, nor did it
evaluate how the size of a lake or park may affect a neighborhood’s
residential property values. There is much more to discover about the value
of various degrees of mountain and lake vistas on property prices in the
metropolitan area and it offers additional research opportunities. Studies
that examine natural amenity to residential pricing relationships will better

inform land use planning and policies, so development in the Metropolitan
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Denver area can occur in an organized and socioeconomically positive
manner.
The prices calculated for this research are the values of the amenities as
they are reflected by single-family housing and do notinclude the values of
the amenities for businesses or area tourism. It is possible that when
considering the worth of these amenities to businesses or area tourism that
their price will increase.
Failure to heed the overwhelming amount of research done on the topic of
views and proximity to natural features could negatively impact the
environment as it is overtaken by urban development and could potentially
lead to additional negative social, economic and ecological consequences.
Planners need to assess the compromises they are making very carefully

and consider the impacts of their choices on the communities they serve.
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