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Overview 



• Humans benefit from ecosystem services, but some   
are difficult to quantify or value economically. 

• Hedonic pricing can be used to estimate the value 
of intangible services that have a direct effect on a 
market. 
▫ The price of a marketed good is related to its 

characteristics. 

▫ Often applied to variations in home prices that indicate   
the value of nearby environmental characteristics. 

▫ Values assessed by determining how the price a buyer      
is willing to pay for a certain characteristic changes as     
other characteristics change. 

 

Background 

http://www.euromotor.org/moodle/file.php/
65/unit8Images/housePrices.gif 

http://whatsthepointofaventura.com/
files/2012/10/Housing-Prices.jpg 



• The project seeks to quantify the economic value of the cultural 
ecosystem services afforded to local residents through the use of an 
hedonic pricing model. 

 

• We predict that increasing proximity to protected open space will have 
a slight but positive effect on the value of single-family owner-occupied 
homes in Iowa City. 

• Increasing proximity to spaces classified as ‘natural areas’ will have the 
most pronounced positive effect on the value of these properties. 

Project Aim and Hypotheses 



• The Iowa City area, including a 
500 meter buffer extending 
beyond city limits. 

 

• Focus on: 
▫ All single-family owner-occupied 

dwellings sold between 2010 
and 2015 

▫ All protected open spaces 

Methods – Study Area 

Google Earth 





• Shapefiles 
▫ Parcels – City of Iowa City 

▫ Protected open space – City of Iowa City 

▫ Elementary school district boundaries – Iowa GIS Data Repository 

▫ Aerial imagery for park classification – Iowa DNR 

 

• Data 
▫ Sale data (acres, net building area, total rooms, bedrooms, bathrooms, 

garage area, age of home, sale price, date of sale) – City of Iowa City 

▫ Iowa Assessment Scores, grade 3 and 5 – Greatschools.org 

Methods – Data Requirements and Sources 



• Single-family owner-occupied parcels 
that sold between 2010 and 2015 

• Sale data 
▫ Sale prices adjusted to 2015 dollars 

▫ Broken out by month, aggregated by 
season 

• Euclidean distances 
▫ Parcels to nearby amenities 

▫ Parcels to nearest protected open space 
 Log transformed to reduce skew 

Methods – Data Preprocessing 



• Classification of open spaces 
▫ Aerial imagery; broken into types  

 Based on landscape characteristics, 
identification of amenities 

 Small mixed use, large mixed use, 
and conservation/natural areas 

• Linking test scores (grades 3 and 5) 
to elementary school districts 
▫ Iowa Assessment scores for math 

and reading; composite scores 

▫ Districts aggregated  

 

Methods – Data Preprocessing (cont’d) 

Google Earth 



• Ordinary Least Squares (OLS) 
▫ Linear regression that generates outputs 

relating a dependent variable to a set of 
explanatory variables. 

▫ Ability to test hypotheses and create 
predictions. 

▫ In ArcGIS, models spatial relationships 
and explains observed spatial factors. 

 

 

 

Methods – Analyses 

http://resources.esri.com/help/9.3/arcgisengine/java/
gp_toolref/spatial_statistics_tools/regression_h.png 



• Input feature class 
▫ Table featuring all parcel, neighbor-

hood, and environmental variables 

• Unique ID field 
• Dependent variable 
▫ Sale price (adjusted to 2015 $$) 

• Select explanatory variables and 
dummy variables 

• Generate output report file and 
coefficient output table 

• Run multiple times to find best model 
 
 

Methods – Analyses (cont’d) 





Results – Calculating Marginal Implicit Prices 

Variable StdCoef 
Mean Home Sale 

Price 
250 m Closer to 

Park MIP 

SMMX_PKD 0.15223904982 $236,662.00 -250 -$144.12 

LGMX_PKD 0.10684510886 $236,662.00 -250 -$101.14 

CONS_PKD 0.15957671440 $236,662.00 -250 -$151.06 

Variable StdCoef 
Mean Home Sale 

Price 
Mean Park Area 

(m2) MIP (m2) 

SMMX_PKAR 0.16525827737 $236,662.00 37,849.20 $1.03 

LGMX_PKAR 0.09597948894 $236,662.00 251,009.56 $0.09 

CONS_PKAR 0.08358021261 $236,662.00 363,416.69 $0.05 



• For every 250 meter interval a home is situated closer to a protected 
open space, home sale price decreases by:  
▫ $144.12 – small  mixed-use park 

▫ $101.14 – large mixed-use park 

▫ $151.06 – conservation/natural area 

• For every 500 square meter increase in each park type, home sale price 
increases by: 
▫ $516.65 – small mixed-use park 

▫ $45.25 – large mixed-use park 

▫ $27.21 – conservation/natural area 

 

Discussion 



• While distance to the nearest type of each park may not factor into the home 
buying decision-making process, people may pay more to live near larger 
parks of each type, esp. small mixed-use parks that tend to be situated more 
closer to single family owner-occupied homes. 

• Negative values may reflect certain attributes people associate with parks; 
values may be off as certain groups that are more likely to utilize parks were 
not included in the study (e.g. renters). 

• Adjusted r-squared value = 0.309 
▫ Model explains only 31% of the variation in the dependent variable 
▫ Leaves 69% unexplained; poor model fit 

 Addressing heteroscedasticity and spatial autocorrelation will help improve this 

▫ Key explanatory variables may be missing from model; further study is needed to 
draw accurate conclusions 
 

 

Discussion (cont’d) 



• Homebuyers in the Iowa City area may place more emphasis on 
different variables (transportation, proximity to commercial areas and 
workplace). 

• Larger parks in the area (e.g. Coralville Reservoir, Lake Macbride State 
Park, F.W. Kent Park) are not considered in this study. 

• Inclusion of additional/different variables (views, other neighborhood 
characteristics) should be included in future studies to improve model 
fit. 

• Hedonic pricing is a revealed preference method; stated preference 
methods (e.g. surveys) might better describe what residents value when 
it comes to utilizing protected open spaces. 

Conclusions 



• Iowa Initiative for Sustainable Communities 

• City of Iowa City 

• Dr. Heather Sander 

Acknowledgements 



• City of Iowa City.  Iowa City Recreation Division.  Parks and Recreation Department.  “Parks, alphabetical listing.”  Web. 20 Nov. 2015. 
https://icgov.org/city-government/departments-and-divisions/parks-and-recreation/parks-and-forestry/parks/parks 

• GreatSchools. GreatSchools.com. Great Schools Inc., 1999-2015. Web. 10 Dec 2015. 

• Iowa GIS Data Repository. IowaGISData.org. Iowa Counties Information Technology, 2015. Web. 2 Dec 2015. 

• Natural Resources Geographic Information Systems Library. www.programs.iowadnr.gov/nrgislibx/. GIS Section, Iowa Geological and Water 
Survey, Iowa DNR. Web. 2 Dec 2015. 

• SchoolDigger. SchoolDigger.com. Claarware LLC, 2006-2015. Web. 10 Dec 2015. 

Sources 



Questions? 


