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Executive Summary 

A broad investigation of academic literature revealed that fire station presence in a 

neighborhood typically adds to the value of that neighborhood rather than detracting from it. 

While some drawbacks of placing a fire station in a neighborhood (such as noise) clearly exist, 

studies indicate that the benefits of having nearby fire protection outweigh the costs. Relevant 

research fell into several categories: a directly-applicable case study, several studies on the 

economic impact of fire stations on nearby properties, studies using hedonic models to identify 

the specific impact of ‘neighborhood variables’, studies pertaining to insurance, studies on 

ambient noise pollution, studies evaluating the impact of non-fire station public facilities on 

surrounding neighborhoods, studies on how to correctly site emergency service facilities, and 

studies concerning the impact of wildfire risk on property values. In each of these categories, the 

research indicated that the presence of a fire station would not be harmful to a community. 

The examined case study (page 3) found that in four cities, residents viewed fire stations 

as a “stabilizing element” of their neighborhood with benefits that outweighed concerns about 

noise, traffic, and pollution. Further, the location of a fire station in a community had no negative 

economic impacts and, in some cases, numerous positive economic impacts on the community. 

Economics-based studies of fire stations (page 8) found that, among other things, fire 

station benefits to properties increase as distance to the fire station lowers, and that satisfaction 

with fire services leads to higher property values. 

Of the several hedonic models evaluating the impact of public services on property 

prices, one (page 14) specifically found that the presence of fire stations positively impacted 

surrounding property values. Other research (page 17) indicates that, more generally, public 

amenities such as fire stations tend to increase property values. 
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Using a different approach, a study using the Insurance Services Office’s Public 

Protection Classification (page 22) indicates that having a high-quality fire station nearby is 

generally associated with the benefit of having lower fire insurance costs. 

Studies on ambient noise pollution (page 26) identified that residential properties near 

highways and airports incur both benefits and drawbacks, and that property value diminishes 

with rising ambient noise levels, but generally agree that ambient noise levels of less than 55 

decibels do not tend to negatively affect property values.  However, these studies did not focus 

on short duration sounds such as fire sirens. 

Three studies on the impact of other types of public facilities on property values help 

confirm the above research. Two studies on the presence of mental health hospitals in a 

community (page 36 and 37) concluded that tolerance of even these “stigmatized” institutions 

increased with exposure, indicating that public institutions like fire stations would likely also 

gain acceptance in a neighborhood over time. The other study reported an increase in property 

values in a neighborhood after the introduction of a sports stadium (page 39). 

Several different methods (page 42) have been proposed in the literature for siting fire 

stations and similar institutions to maximize the benefit to surrounding communities. They take 

alternative approaches to addressing both quantitative and qualitative problems of siting 

emergency service facilities. 

Finally, it is clear from the literature that wildfires occurring close to a property decrease 

the property value (page 46), possibly due to increased perceptions of risk, but also due to the 

decreased amenity level of living near a burned area. From this, one can assume that the presence 

of a fire station nearby that could protect properties from the above harm would be of significant 

perceived and actual value.  
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Case Study 

The first case study examined four cities with growing fire station districts and found that 

residents’ acceptance of fire stations outweighed their concerns about noise, traffic, and 

pollution. Additionally, research shows that the location or relocation of a fire station had no 

negative economic impacts on a given neighborhood. In several cases, the study found a number 

of positive economic impacts related to fire stations and public investment within a community. 

For example, residents had a perceived increase in public safety due to the presence of a nearby 

fire station. Finally, the study observed that residents viewed the presence of fire stations as a 

“stabilizing element” in the neighborhood, and therefore accepted the noise and activity level 

that is typical of any fire station.  

 The second case study is a summary appraiser’s report which includes interviews of 

residents who live near fire stations.  The qualitative evidence is that the proximity to fire 

stations had no impact on property values. 
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Fire Station #1 Relocation Real Estate / Economic Impact Report 

Integra Realty Resources - Portland, SERA Architects, Inc., and The Bookin Group. "Fire 

Station #1 Relocation Real Estate / Economic Impact Report." Portland Development 

Commission, 13 Apr. 2004. Web. June 2011.  

Four cities, Seattle, WA, Austin, TX, San Diego, CA, and Charlotte, NC, were examined 

in this report because the fire stations in these cities are located “within a growing entertainment 

district and within areas that have experienced significant revitalization over the last two-to-three 

decades.” 

The study states that “while some stations do receive complaints from neighbors 

regarding noise, traffic, light pollution, and exhaust, these concerns have been outweighed by 

each community's acceptance of, or enthusiasm for, a fire station in its midst. In none of the 

cases studied were negative economic impacts reported as being caused by the location (or 

relocation) of a fire station within a given neighborhood. Further, in several cases, positive 

economic impacts were cited as being related to the significant public investment within a 

community that a fire station represents. Lastly, all cases reported a perceived increase in public 

safety due to the 24/7 presence of an operating fire station.” 

In Seattle, Pioneer Square has become one of Seattle's most popular nightlife districts and 

one of its hottest housing markets despite the noise, light pollution, and traffic generated by Fire 

Station 10. However, the city considers the fire station to be “inadequate to accommodate 

modern fire-fighting apparatus” and a new site has been chosen for Station 10. “According to the 

Downtown Neighborhood District Coordinator, the residents and businesses of Pioneer Square 

do not worry overly about the station's relocation, primarily because it will be moving only a few 

blocks away...The Program Manager for the City of Seattle's Fleets and Facilities Department 
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explains that residents and businesses there ‘welcome the services and sense of security a fire 

station will bring’ to their neighborhood.” 

In Austin, new condominiums have been built across the street from Fire Station 1, 

located one block from the center of the Sixth Street entertainment district. The occupants view 

the station as “a stabilizing element in the neighborhood, and they accept the noise and activity 

level that are typical of any fire station. According to a representative of the Avenue Lofts 

Homeowners Association, ‘The fire department provides security by having a 24 hour-a-day 

presence.’ With regard to impacts caused by the fire station, he said that the owners recognized 

that the station has been there so long that it is simply part of the urban landscape--it is just 

something that one has to consider when choosing to live downtown.”  

In Charlotte, Fire Station 2, located in historic South End, does not receive the complaints 

about noise and light pollution that other station in Charlotte does, even though it is considered 

to be one of the busier stations. “One of the fire station's captains attributes the neighborhood's 

acceptance of the station to the general liveliness of the district, of which the occasional sirens, 

flashing lights, and engine noise are only a part. According to a manager within the City's 

Economic Development Division, the station actually contributes to the South End scene: ‘Fire 

stations and firefighters are seen as cool, as part of what makes South End neighborhood a fun 

and interesting nightlife area in which to hang out.’” The staff in South End performs outreach to 

the community, “including giving regular tours of the station to school, church, and youth 

groups; they also fund a ‘Fire Explorers’ program to teach area youth about fire safety and fire 

operations.” The station is also a designated “Safe Place” for those in need such as runaways and 

victims of abuse. Station representatives often attend community meetings and functions, are 

invited to neighborhood parties and barbecues, and are “flooded” with gifts during the holidays. 
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“As a show of support for the station, the community successfully defeated a proposal in the late 

1990s that would have relocated the Station 2 operations elsewhere. As the City's Employment 

and Business Services Manager explains, residents believe that you can't have a neighborhood 

center without certain types of civic buildings, such as a post office or a fire station.” 

The report does not discuss in detail the effect that fire stations have had on residential 

property values. 
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Summary Appraisal Report of Montecito Fire Station No. 3 Site 

“Summary Appraisal Report of Rancho San Carlos (the Petan Company Property) Proposed 

Montecito Fire Protection District No. 3 Site 2500 and 2600 East Valley Road, Montecito, 

California, Report dated November, 2009.”  

Schenberger, Taylor, McCormick & Jecker, Inc., November, 2009, Rep. Print. July 2011 

A fire station proximity study was included in this appraisal report. The objective of that 

study was to determine the potential impact or damages generated by the operation of a proposed 

fire station on the value of nearby properties. Four fire stations, two from the Montecito fire 

Protection district and two from the Santa Barbara County, were chosen as comparable stations. 

All four stations had similar locations and land uses compared to the proposed fire station. A 

market data survey was conducted to identify sales of properties surrounded those fire stations. 

From 2003 to 2009, there were six sales of properties that were proximate to those fire stations: 

adjacent, across the street, or one lot away from the fire stations. No statistical analysis of impact 

of fire station on proximate properties’ value was performed. Instead, the appraiser directly 

interviewed brokers and/or buyers of those six properties. According to all of the interviewees, 

those fire stations had no impact on the marketability or price of those properties. Hence, the 

appraiser concluded that there was no evidence that show that fire stations have an adverse 

impact on the values of adjacent or surrounding properties. 
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Fire Services Economic Studies 

A variety of studies have explored the economic aspects of fire services. Charles 

Tiebout’s theory of fiscal decentralization is one of the pioneer works in this area. His theory 

identified that benefits from a fire station diminish when properties are located further from the 

fire station. One study summarized below performs a cost and demand analysis of fire protection 

services through a sample fire station in New York. Another discusses the relationship between 

the appreciation rate of properties and special districts such as fire, water, and sewer. A positive 

relationship between satisfaction with fire services and property values is also found in one of 

the studies below. 
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Economic Theory of Fiscal Decentralization  

Tiebout, Charles M. "An Economic Theory of Fiscal Decentralization." Public Finances: Needs, 

Sources, and Utilization. National Bureau of Economic Research, 1961. Web. June 2011.  

This paper discusses fiscal federalism—fiscal decentralization—from the point of view of 

economic efficiency. The author introduces a set of assumptions: there are no states, countries, 

metropolitan authorities, etc., and private goods are produced by activities organized along the 

lines of a Losch spatial patterning. 

The author discusses the implications of two communities with similar tastes that want 

different amounts of fire protection due to one community having a higher level of income than 

does the other. The wealthier community may have a larger geographic fire district with more 

output.  

The author uses the costs associated with police protection to illustrate the two sources of 

potential cost increases. The first is an increase in output, or protection, the second an increase in 

the area served. The relevant cost is simply the cost per resident. A larger population lowers the 

cost per resident, but not the amount of the pure public service received.  

A table in this article shows that for each level of output per resident there is one precinct 

size where cost per person is lowest (minimum average cost). The author points out that fire 

protection, air raid sirens, emergency hospital treatment, and parks are examples of benefits that 

diminish with distance. In the case of a fire station, protection falls as the distance from the fire 

station increases. In terms of the cost of providing fire or police protection, the total cost of 

providing the same per capita amount of protection will go up as more people are added to a 

given size fire or police precinct, but it is not clear whether it will cost more or less per resident. 

According to the author, communities with high levels of public service tend to have high rental 
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and housing prices. Finally, the existence of positive externalities, or "benefit spillovers," 

indicates that one community's wellbeing depends on the public goods provided by its neighbors. 

The author fails to discuss the implications that fire stations, police stations, hospitals, or parks 

have on residents and residential property values. 
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Cost and Factor Substitution in the Provision of Local Fire Services  

Duncombe, William D. "Costs and Factor Substitution in the Provision of Local Fire  

Services."The Review of Economics and Statistics 74.1 (1992): 180-84. Web. 6 July 

2011. 

 This study conducts a cost and demand analysis of fire protection services at a sample 

fire department in New York. Its objective is to find evidence on “factor substitution and demand 

in the production of local fire services.”  The study also tests the effects of physical and socio-

economic environment on cost and factor substitution.  

 The author used a framework developed by Bradford, Malt, and Oates to estimate the 

public production and cost function.  The public services cost function is derived from the 

translog cost function of Christensen, Jorgensen, and Lau.  The empirical results from the sample 

show that “neither CES, Cobb-Douglas nor Leontief productions functions fit production 

technology for fire protection”.  This happens because “costs are not homogenous with respect to 

output” and “factor substitution falls between the restriction imposed by Leontief and Cobb-

Douglas technology”.  The author also found that socio-economic variables can significantly 

affect “the public sector cost and the estimates of factor substitution”. 

 

 



Copyright 2011 Phillips Fractor Gorman, APOC (626)744-3540   www.rule26.com 12

Intrametropolitan Decentralization: Is Government Structure Capitalized in Residential 

Property Values? 

Billings, Stephen, and Thomas G. Thibodeau. "Intrametropolitan Decentralization: Is  

Government Structure Capitalized in Residential Property Values?" The Journal of Real 

Estate Finance and Economics 42.4 (2009): 416-50. 10 Sept. 2009. Web. 28 June 2011. 

 This paper’s objective is to test the effects of decentralizing local public good providers 

on residential housing appreciation rates. The author resolved issues that often arise in previous 

studies by comparing the appreciation rate of property values on both areas that add and don’t 

add new local government, and by limiting the self-selection of areas that decentralize 

government. The result shows that intrametropolitan decentralization has no effect on the 

appreciation rate of property values. Also, special districts such as recreation, fire, water, and 

sewer have no impact on the appreciation rates of properties. 
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Public Services Satisfaction and Single-Family House Prices in the USA 

James E. Larsen, John P. Blair, (2010) "Public services satisfaction and single-family house  

prices in the USA", International Journal of Housing Markets and Analysis, Vol. 3 Iss: 4, 

pp.278 – 289 

The two authors performed an empirical study on the effects of public services 

satisfaction on residential housing values. This research is developed from Tiebout’s theory 

about consumers’ choice of location, which is based on location characteristics. Many studies 

have been conducted to test Tiebout’s theory but few of them explored the effect of specific 

public services on property value. Surveys were conducted in 2007 in 59 neighborhoods around 

Dayton, Ohio in order to identify the satisfaction level of residents with seven public services: 

fire protection, paramedic services, police protection, trash removal, snow removal, street 

maintenance, and neighborhood parks. These seven satisfaction measures were then grouped into 

three variables that corresponded with the departments providing the services. In this hedonic 

analysis, real transaction prices of residential house in 2007 were regressed against those three 

satisfaction variables as well as against other characteristics of the properties. All three 

satisfaction measures were positively related to transactional prices. This result strongly supports 

Tiebout’s theory, even in the case of non-education public services. 
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Fire Station Hedonic Price Model  

There are a few hedonic price studies that explore the effects of neighborhood variables 

on residential housing value. However, only one study included fire stations as a variable in its 

model. In this instance, regression analysis showed that fire stations had a positive impact on the 

value of surrounding properties. 
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Neighborhood Impacts on Suburban Housing Values 

Sucahyono, Hadi. "Neighborhood Impacts on Suburban Housing Values." Diss. Ohio State  

University, 2006. Web. 27 June 2011. 

 This author performed a hedonic price study on the housing markets of Delaware County, 

Ohio. With data available from the Geographical Information System (GIS) and Census 2000 

data, the study explored the impact of six different categories of neighborhood variables on 

single-family housing values. Those categories were: “house characteristics and conditions, 

amenities, accessibilities, socio-economic characteristics, existing land use, and land-use 

regulations (zoning and comprehensive planning)”.  Neighborhood units were formed by three 

circular buffers that surround each single-family housing unit, with radii of 100 meters, 400 

meters, and 1 mile.  

There were two models estimated: “the individual neighborhood model” and “multi-

neighborhood model”. The first model considered each neighborhood separately, while the 

second model utilized all the significant variables from the first model. The first model included 

fifty variables and was estimated with 3144 observations. It used OLS estimation, with property 

sales values in natural logarithm form as the dependent variable. The first models found that 

accessibility of single houses to fire stations had a significant positive impact on the house prices 

of all neighborhood types. The second model consisted of 30 variables that were statistically 

significant in the first model. Fire stations also had a “significant and positive” impact on 

residential value. A possible explanation for this result is that people feel safer when they stay 

closer to a fire station, which makes them willing to pay more for a property. 

The study did a marvelous job using a hedonic price model to explain the impact of 

neighborhood characteristics on property values. The method is quite different from previous 
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studies since it uses the circular buffer surrounding each housing unit to form three different 

neighborhood units. It also utilizes the GIS tool to converted neighborhood data and Census data 

into buffers. 
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Hedonic Price Models 

 

According to one study, the market value of a residential property is a function of (1) 

characteristics of the lot, (2) characteristics of the improvement, (3) neighborhood amenities, (4) 

proximity variables, and (5) the period when the housing data were collected. Fire stations would 

be considered a neighborhood amenity. Location characteristics also influence home prices, one 

of which is the quality of municipal services, such as police and fire departments. One study 

found that hedonic price models that omit accessibility, congestion, pollution, and unsightliness 

characteristics produce biased estimates of house prices. These studies emphasize the importance 

of including location characteristics as well as neighborhood amenities and disamenities, as they 

do have an effect on residential property values.  

Another study found that there are no hedonic pricing studies relating to the impact of the 

presence of a fire station on nearby residential properties. However, the author argues that having 

a fire station near one’s home is a mixed blessing, as fire stations generate sudden, loud noises, 

but also provide safety benefits.  
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Age-Related Heteroskedasticity in Hedonic House Price Equations 

Goodman, Allen C., and Thomas G. Thibodeau. "Age-Related Heteroskedasticity in Hedonic 

House Price Equations." Journal of Housing Research 6.1 (1995): 25-42. Web. June 

2011.  

The results of this study were obtained with a semilog hedonic house price equation from 

data on nearly 8,500 transactions of single-family homes in Dallas. The article is an example of a 

hedonic equation for home values as determined by five housing characteristics. 

A hedonic equation for homes relates an “estimate of the property's market value to the 

various characteristics that determine its value. Housing characteristics can be loosely grouped 

into five categories: (1) characteristics of the lot, (2) characteristics of the improvement, (3) 

neighborhood amenities, (4) proximity variables, and (5) the period when the housing data were 

collected.” The market value of the property is a function of these five characteristics. 

Neighborhood amenities include “percentage of improved land area in the neighborhood 

allocated to owner-occupied homes, percentage nonresidential, percentage undeveloped, 

employment density, public school achievement scores, police and fire department response 

times, crime rates, etc.” 

This article does not focus on the effect that neighborhood amenities have on the value of 

homes. Rather, it focuses on age-related heteroskedasticity and depreciation in hedonic housing 

models. 

 

 

 



Copyright 2011 Phillips Fractor Gorman, APOC (626)744-3540   www.rule26.com 19

Analysis of Spatial Autocorrelation in House Prices 

Basu, Sabyasachi G., and Thomas G. Thibodeau. "Analysis of Spatial Autocorrelation in House 

Prices." The Journal of Real Estate Finance and Economics 17.1 (1998): 61-85. Web. 

June 2011.  

Hedonic house price equations are used to explain variation in home prices using 

property structural and location characteristics. Location characteristics, such as distance to 

transportation, quality public schools, crime rates, and so on, are more difficult to measure than 

structural characteristics and are thus “rarely included in publicly available data.”  

According to the author, home prices are spatially autocorrelated for two reasons: “First, 

neighborhoods tend to be developed at the same time, so neighborhood properties have similar 

structural characteristics…Second, neighborhood residential properties share location amenities. 

For example, the same police and fire departments protect area residents, and neighborhood 

children have access to the same public schools.”  

Key Passage: 

“Location characteristics that influence house prices include: 
neighborhood characteristics, accessibility, and proximity externalities. 
Neighborhood characteristics include socioeconomic variables (for example, 
average household income, percent of households whose heads have a high school 
or college degree, and so on). Predominate neighborhood land use (such as 
percentage of land area that is undeveloped, devoted to residential uses, devoted 
to single-family detached homes, percent owner-occupied, and so on), and the 
quality of municipal services (such as quality of police and fire departments and 
neighborhood public schools). Accessibility determinants of house prices include 
distances to employment centers, to transportation networks, and to recreation and 
shopping facilities. Proximity externalities may have either positive or negative 
influences on house prices. Examples of proximity externalities include distance 
to nearby nonresidential land uses (parks, commercial properties, highways, and 
so on) as well as area levels of air and noise pollution.” 

 
According to the author, there are a variety of ways of incorporating location 

characteristics in hedonic house price equations.  
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Key Passage:  

“Li and Brown (1980) separated the positive influence that accessibility 
has on residential real estate values from the negative effect that proximity to 
nonresidential use has on residential property values. They established that house 
price studies that omit accessibility, congestion, pollution, and unsightliness 
characteristics produce biased estimates of house prices. Proximity variables 
included in the Li and Brown study are proximity to a corner grocery store, 
neighborhood park, school, river, ocean, conservation land, expressway 
interchange, or major thruway. Dubin and Sung (1990) group neighborhood 
characteristics into three broad categories--socioeconomic status of neighborhood 
residents (for example, household income, education, and occupation), quality of 
municipal services (such as education and public safety), and racial composition. 
Using data on 486 sales of Baltimore homes in 1978, they test the relative 
importance of these neighborhood characteristics in determining house prices. 
They conclude socioeconomic status and racial composition are more important 
than the quality of public services in determining house prices.” 

 
According to the author, “many empirical hedonic house price studies omit some or all of 

these important location characteristics. If these attributes are capitalized in house prices, then 

omitting them may produce spatially autocorrelated residuals.” 

The article does not discuss the size of the effect of location characteristics on housing 

prices or if the omission of location characteristics increases or decreases the value of homes. 
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Rethinking Ward and At-large Elections in Cities: Total Spending, the Number of 

Locations of Selected City Services, and Policy Types 

Langbein, Laura I., Philip Crewson, and Charles Niel Brasher. "Rethinking Ward and At-large 

Elections in Cities: Total Spending, the Number of Locations of Selected City Services, 

and Policy Types." Public Choice 88.3-4 (1996): 275-93. JSTOR. Web. June 2011.  

According to the author, “there are no hedonic pricing studies of the impact of location 

next to a fire station on residential property values. Having a fire station next to your home is 

expected to be a mixed blessing, however. On one hand, fire stations generate sudden, loud noise 

(as do aircraft); but they also engender safety benefits - in case of fire or other emergency, 

location next to fire and rescue services may well be an advantage.” 

McMillan, Reid, and Gillen’s (1980) hedonic pricing study showed that aircraft noise 

significantly reduces property values and that “public safety (measured as the relative absence of 

crime) raises home values (and rents) when other variables are held constant (Clark and 

Cosgrove, 1990). Overall, then, while parks are expected to be an instance of locally provided 

‘pork’ and community centers and libraries are expected to be instances of [locally unwanted 

land uses], the expectation for fire stations is not clear.” 
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Insurance Related Issues 

 The Insurance Services Office (ISO) has created the Public Protection Classification 

(PPC), which categorizes fire protection services on a scale of 1 through 10, 1 indicating superior 

fire protection and 10 indicating the need for improvement. One important factor the PPC 

considers is the fire department, including equipment, staffing, training, and geographic 

distribution of fire companies.  

ISO’s PPC information plays an important role in the decisions insurers make affecting 

the availability and price of property insurance. In general, the price of fire insurance in a 

community with a good PPC is substantially lower than in a community with a poor PPC, 

assuming all other factors are equal. Finally, the PPC program provides an economic benefit and 

an incentive for communities to invest in their firefighting services. 
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Insurance Services Office – PPC Program 

Fire Protection Class ISO PPC Program." Insurance Services Office, 2011. Web. June 2011.  

"Fire Suppression Rating Schedule FSRS Overview." Insurance Services Office, 2011. Web.  

"ISO's PPC Program - Page 3." ISO - Information about Property Casualty Insurance Risk. 

Insurance Services Office, 2011. Web. June 2011.  

"ISO's PPC Program - Page 5." ISO - Information about Property Casualty Insurance Risk. 

Insurance Services Office, 2011. Web. June 2011.  

"ISO's PPC Program." ISO - Information about Property Casualty Insurance Risk. Insurance 

Services Office, 2011. Web. June 2011.  

The Insurance Services Office (ISO) is an advisory organization that collects information 

regarding property/casualty insurance risk. ISO collects information on municipal fire-protection 

efforts and analyzes the data using its Fire Suppression Rating Schedule (FSRS), which measures 

the major elements of a community’s fire-suppression system: water supply, fire department, fire 

service communications, fire safety control, climate, and divergence between fire department and 

water supply. It then assigns a Public Protection Classification from 1 to 10. Class 1 indicates 

superior property fire protection and Class 10 indicates that the area’s fire-suppression program 

does not meet ISO’s minimum criteria. ISO’s PPC information plays an important role in the 

decisions insurers make, which affect the availability and price of property insurance. 

In general, the price of fire insurance in a community with a good PPC is substantially 

lower than in a community with a poor PPC, assuming all other factors are equal. On average 

across the country, the cost of fire losses for homeowner policies in communities graded Class 9 

is 65% higher than in communities graded Class 5*. A Community’s PPC depends on: fire alarm 

and communication systems, including telephone systems, telephone lines, staffing, and 
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dispatching systems; the fire department, including equipment, staffing, training, and geographic 

distribution of fire companies; the water supply system including condition and maintenance of 

hydrants, and a careful evaluation of the amount of available water compared with the amount 

needed to suppress fires. The PPC program provides an economic benefit and an incentive for 

communities to invest in their firefighting services. Classifying communities’ ability to suppress 

fires allows them to measure the effectiveness of their public fire-protection services. The 

program provides an objective, countrywide standard that helps fire departments in planning and 

budgeting for facilities, equipment, and training. The PPC program also has a significant effect 

on losses: statistical data on insurance losses shows that excellent fire protection (as measured by 

the PPC program) reduces fire loss.   

*According to loss data collected by ISO from insurance companies for accident years 1994 to 

1998.  

Excerpt from When a Fire District Improves its PPC, the Entire Community Can Benefit 

Economically: 

“If a fire district improves its PPC, homeowners and businesses in the community often 

save money on their insurance premiums. If property owners spend their savings in the 

community, the extra cash can help improve the local economy. And a community with 

improved fire protection may find it easier to attract new business, increasing jobs and boosting 

the economy even more. 

“In 2000, the Rural Fire Protection Work Group, a committee appointed by Arkansas 

Governor Mike Huckabee, quantified the economic benefits of improved fire protection for that 

state. The work group considered a series of measures designed to improve the Public Protection 

Classifications of rural Arkansas communities. In its final report, submitted to Governor 
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Huckabee in August 2000, the work group estimated the statewide cost of those projects at about 

$150 million — or $15 million a year for 10 years. Next, the work group projected the reduction 

in property insurance premiums when each of 839 rural fire departments has improved its PPC to 

Class 7. According to that analysis, the statewide savings would total more than $100 million per 

year. More than 425,000 homeowners would share the benefits, with an average annual savings 

of $235 per household. 

“The Arkansas work group projected increased economic activity at more than $2 billion 

over a period of 13 years. According to the work group's analysis, that economic activity would 

generate additional state and local sales-tax revenue more than offsetting the cost of the 

improvements.” 

Other than the Arkansas example, the ISO fails to prove empirically the amount by which 

a better PPC rating lowers insurance rates. Also, the ISO does not discuss the drawbacks of 

having more fire stations and the effect this has on homeowners. 
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Ambient Noise Pollution 

Hedonic price studies have shown that airport and highway noise have an overall 

negative impact on residential property values. However, accessibility to airports and highways 

provides some value. For example, residents located near an airport can benefit from 

employment opportunities as well as from ease of access to the airport. Thus, a major airport 

may have both positive and negative effects on property values. Highway accessibility is 

convenient for nearby residences, but highway noise can be a nuisance if properties are too close 

to the highway.  

One study reveals that a property located at 55 decibels (dB) would sell for about 10 to 

12 percent less if it were located at 75 dB, all other things held constant. In other words, under 

these same circumstances, a $200,000 house located at 75 dB would sell for $20,000 to $24,000 

less than one located at 55 dB, which yields a hedonic price of $1000 to $1200 per decibel. 

Another study discusses the depreciation sensitivity index (NDSI), which calculates the 

percentage value change caused by a 1 dB decrease in noise exposure. They found that property 

values rise by an average of 0.4 percent if road traffic noise is reduced by 1 dB, and by 0.6 

percent if noise from air traffic decreases 1 dB. 

 Another study found that if sound levels exceed 65 dB, prices appear to be substantially 

affected by traffic noise. Most studies agree that sound levels below 55 dB do not harm property 

prices, but for each additional decibel, the property loses on average 0.4 percent of its value. 
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Environmental Conditions, Reservation Prices, and Time on the Market for Housing 

Huang, Ju-Chin, and Raymond B. Palmquist. "Environmental Conditions, Reservation Prices, 

and Time on the Market for Housing." Journal of Real Estate Finance and Economics 

22.2 (2001): 203-19. SpringerLink. Web. June 2011.  

The objective of this paper was to investigate the impact of environmental disamenities 

on property values and duration of sales by “taking into account the interrelationship between 

prices and time to sell.” The author focuses on highway noise and its effect on reservation prices 

and the duration of sales.  

 In another study, “Nelson (1982) reviews nine studies of the impact of highway noise on 

property values and selling time. He concludes that noise has a significant impact on property 

values but that there is no significant noise effect on selling time.” According to the author, 

"...certain environmental disamenities, such as noise, can have a strong effect on the probability 

of receiving an offer in a given time period since a portion of potential home buyers may simply 

rule out the possibility of purchasing a house with such disamenities.” 

The authors studied “an upper-middle-class suburb east of Seattle, Washington.” The 

area was mainly single-family homes, and Interstate highway I-405 traverses the neighborhood. 

“The distance of houses from I-405 in [the] sample ranges from less than 100 feet to 5,900 feet. 

The neighborhood is relatively homogeneous. There was no other noticeable undesirable land 

use in the area during the period studied...” The authors used decibels (dB) to measure noise. In 

both models (traditional hedonic price equation and hedonic reservation price model) the 

“NOISE coefficient” is negative and significant at .001, which means highway noise negatively 

affects the sale price of a home.  
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In the study of the housing market in Kingsgate, Washington, highway noise had no 

significant impact on market duration. “This result may support our analytical model that the 

duration of sales of noisy houses can be influenced by two conflicting effects: the higher 

probability of accepting an offer due to a relatively lower reservation price and the lower 

probability of receiving an acceptable offer. In contrast, highway noise shows a significant 

negative impact on reservation and sale prices--as expected.” 

Although highway accessibility is convenient for nearby residences, highway noise can 

be a nuisance if properties are too close to the highway. The author’s results reveal that highway 

noise has a significant negative impact on forming reservation prices and predicting sale prices, 

but it does not have a significant effect on duration of sales. 

This article focused mostly on the duration of homes staying on the market and on sellers' 

reservation prices. 
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Highway Noise and Property Values: 

Nelson, Jon P. "Highway Noise and Property Values: A Survey of Recent Evidence." Journal of  

Transport Economics and Policy 16.2 (1982): 117-38. Print. 

 The paper analyzed the noise effect of highways on residential property values based on 

the evidence found in previous studies covering 14 different housing samples from Canada and 

the United States. The first part of the paper discussed underlining assumptions of hedonic 

pricing models on residential housing values. Then, the author reviewed previous empirical 

studies concerning the relationship between traffic noise and property values. There were three 

common issues addressed by those studies: the problem of randomly selecting a homogenous 

sample that possesses a co-variation between traffic noise and property sales price, of measuring 

traffic noise levels as well as find an adequate noise index; and taking into account the pros and 

cons of having a freeway in order to “derive an unbiased cost for noise”. In addition, the author 

also reviews three other studies on other adverse effects of highway noise housing values; and 

suggests that there is no negative effect of highway noise on the time on the market for property. 

He concludes that the estimates are fairly consistent with the economic theory of land rents. 
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Meta-Analysis of Airport Noise and Hedonic Property Value 

Nelson, Jon P. "Meta-Analysis of Airport Noise and Hedonic Property Values." Journal of 

Transport Economics and Policy 38.1 (2004): 1-28. Web. June 2011.  

 The author studied twenty hedonic property value studies, covering 33 estimates of the 

noise discount for 23 airports in Canada and the United States. “About one-third of the estimates 

have not been previously reported in the literature or were not included in previous meta-

analyses. A meta-regression analysis examines the variability in the noise discounts that might be 

due to country, year, sample size, model specification, mean property value, data aggregation, or 

accessibility to airport employment and travel opportunities. The analysis indicates that country 

and model specification have some effect on the measured noise discount, but the other variables 

have little systematic effect.”  

Since proximity to an airport provides access to travel and employment opportunities, “a 

major airport might be expected to have both positive and negative effects on property values. 

Ignoring accessibility could result in a downward bias for the effect of noise alone.” The 

Environmental Protection Agency (EPA, 1982) cautions that at noise levels above 75 dB, severe 

health effects may occur for some portion of the population, including temporary hearing loss. 

“Those persons who are frequently outdoors are of greatest concern, including young children, 

retired people in warm climates, and people in certain outdoor occupations.” 

Consumers reveal the implicit value they place on quietness by the explicit choices they 

make in the housing market.  

Key Passage: 

“The willingness to pay for quietness and other amenities are part of the 
asset price of the ‘housing bundle,’ and econometric techniques are available that 
unbundle complex products and thereby reveal the implicit or hedonic price. It is 
rare that two residential properties will be identical in all respects, except for the 
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pollutant in question. Consequently, in order to isolate a given hedonic price, it is 
necessary to control statistically for other influences on property values, such as 
the size of house and lot, quality of construction, design of the house, merits of 
the neighborhood, quality of local schools, crime rates, governmental services, 
and so on. 

 “Given differences in statistical methods, samples, time periods, and 
urban locations, empirical studies have not produced a singular value for the 
effects of airport noise on property values. However, hedonic price studies have 
shown that airport noise has a negative impact on residential property values, and 
central tendencies can be determined based on the distribution of estimates. 
Further, meta-analysis can establish the extent to which the variation is 
systematic. 

“The findings of empirical studies of airport noise can be summarized by 
means of a Noise Depreciation Index (NDI), which is the percentage rate of 
depreciation per dB (Walters, 1975). For two properties that differ except for their 
level of noise exposure, the absolute amount of housing depreciation per decibel 
(the unit cost of noise) is given by D = (difference in the total noise discount) / 
(difference in noise exposure in dB). Dividing D by the price of the given house 
(or an average house price), the percentage rate of depreciation is given by NDI = 
(D / property value) x 100 = (difference in total percentage depreciation) / 
(difference in noise exposure in dB). 

“Major airports are commercial facilities that have the potential to create 
significant travel and employment opportunities. Employment opportunities exist 
at the airport site as well as at commercial facilities, which develop in the vicinity 
of a major airport. For individuals who might work at (or near) the airport or who 
use the airport for travel, the benefits of proximity can be reflected in residential 
property values. Because it is possible for an airport to have negative and positive 
effects on property values, the net effect can be negative or positive. The 
empirical problem is the extent to which a particular empirical study has separated 
out the effect of noise from the effect of accessibility (if any). Failure to allow for 
accessibility could lead to a downward bias in the hedonic price of airport noise. 

“Previous studies have addressed the accessibility problem in a variety of 
ways. DeVany (1976) was the first to investigate this issue, and he proposed a 
solution using a dummy variable specification. Nelson (1979) suggested another 
solution based on the elongated shape of aircraft noise contours and sampling for 
limited areas with more or less the same degree of accessibility. Li and Brown 
(1980) examined the general effects of disamenities and accessibility on property 
values in the Greater Boston metropolitan area. Several studies of the Manchester 
Airport (UK) have reached conflicting conclusions about the importance of 
accessibility and noise. In particular, Tomkins et al. (1998) used straight-line 
distance to the airport as a measure of accessibility. The NDI was 0.78 per cent, 
but they found that the effect of accessibility was greater for certain properties. 
Hence, for some properties, the net effect of the Manchester Airport on property 
values was positive. 

“The results in the present study are consistent with an earlier contribution 
by the author (Nelson, 1980), which concluded that the noise discount was about 
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0.50 to 0.60 per cent per dB. The present study expands the sample of estimates 
from 18 to 33, including a doubling of the number of estimates for US airports. 
Although a number of estimates…employ data for the 1970s, there does not seem 
to a measurable effect of time on the NDIs. Hence, a given property located at 55 
dB would sell for about 10 to 12 per cent less if it was located at 75 dB, all other 
things held constant. Stated differently, under these same circumstances, a 
$200,000 house would sell for $20,000 to $24,000 less, which yields a hedonic 
price of $1000 to $1200 per dB. The noise discount in Canada appears to be 
greater, 0.80 to 0.90 per cent per dB, and may reflect differences in legal rules as 
well as other economic differences. 

“It remains to be seen whether the results in this paper are robust in the 
face of other analytical methods, such as GIS studies, contingent valuation 
methods, and new hedonic studies that consider spatial autocorrelation of housing 
prices (Salvi, 2003)…Lastly, caution should be exercised in applying the 
estimates in this paper to residential areas near airports that are affected by noise 
in excess of 75 dB. Survey studies by Feitelson et al. (1996) and Frankel (1991) 
suggests that the noise discount per dB could be substantially higher where the 
level of noise exposure makes land virtually unsuitable for any residential use.” 
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Planes, Trains, and Automobiles: The Impact of Traffic Noise on House Prices 

Theebe, Marcel A. J. "Planes, Trains, and Automobiles: The Impact of Traffic Noise on House 

Prices." The Journal of Real Estate Finance and Economics 28.2/3 (2004): 209-34. 

SpringerLink. Web. June 2011.  

The author discusses the depreciation sensitivity index (NDSI), which calculates the 

percentage value change caused by a 1-decibel decrease in noise exposure. In two review studies 

(1980, 1982), Nelson “found that property values rise with on average 0.4 percent if road traffic 

noise is reduced by 1 dB, and with 0.6 percent if noise from air traffic decreases 1 dB. According 

to Nelson, the different NDSI's for road and air traffic noise are due to differences in 

methodology and data, although the higher price for airplane noise is in line with the higher 

perceived annoyance from air traffic for the same sound level of road traffic…Palmquist (1980) 

on the other hand suggested that property prices in high-income areas will show a larger discount 

than properties in low-income areas.” 

The study found that if the sound level exceeded 65 dB, prices appeared to be 

substantially affected by traffic noise.  

Key Passage: 

“This is in line with the 68-dB level Bateman et al. (2001) found for 
Scotland. The negative impact rises with the sound level, but the maximum price 
impact is rather modest, between 5 and 6 percent. This is in accordance with the 
results of most other studies too, if we assume a NDSI value of 0.4 percent per 
decibel, an ambient noise level of 65 dB, and maximum noise of just above 75 
dB. However, since the discount does not rise linearly with sound level, it is not 
correct to assume a constant price per decibel. Remarkable is the premium for 
very quiet locations. In between 40 and 65 dB, the impact of noise is insignificant 
or is smaller than 1 percent.” 

 
Some literature also suggests that high-income areas will be more affected by noise than 

low-income areas. This study’s results indicate a lower noise tolerance for high-income 
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municipalities, but “the premium for quiet locations is only significant for the submarket with the 

highest income.”  

Key Passage: 

“Most studies found that sound levels below 55 dB do not harm property 
prices, but for each additional decibel, the property loses 0.4 percent of its value, 
on average...Usage of spatial autoregression techniques will yield more accurate 
estimates than conventional estimation techniques. Moreover, we use dummy 
variables for noise ranges instead of one noise index, to allow for a nonlinear 
relationship between noise level and property prices. No study known to us has 
ever tried this intuitive approach before. We also include accessibility variables to 
correct for positive effects of the infrastructure.” 

 
The study found that traffic noise had a significant impact on property prices.  

Key Passage: 

“Noise levels above 65dB appear to be capitalized into prices, with a 
maximum discount of approximately 12 percent, if extremes are ignored. Not 
including distances to highway on ramps and railway stations, which are 
positively correlated to noise, yields only slightly different estimates. For 
properties confronted with traffic noise levels between 41 and 65 dB, the actual 
noise level does not matter. However, if the property is located in a very quiet 
area (below 40 dB), it might sell at a premium up to 6.5 percent. Estimated prices 
per reduction of noise (NDSI) depend on the original noise level, but range 
between 0.3 and 0.5 percent. These findings are in line with literature.” 

 
The study found “weak evidence that properties in high-income areas are affected more 

by traffic noise than properties in low-income areas. Residents of high-income areas are annoyed 

with lower noise levels than other residents. Since high-income areas have a larger percentage of 

detached single-family properties and will have a lower address density than other areas, more or 

less the same results are found if sub-markets are created with these other dimensions.” 

Additionally, “most results indicate that traffic noise will impact property prices if it 

exceeds 65 dB. Moreover, most specifications show a maximum impact on property prices up to 

12 percent. 
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Hedonic Property Value Studies of Transportation Noise: Aircraft and Road Noise 

Ramirez, Jose Vincent., Caroline Schaerer, Philippe Thalmann, and Andrea Baranzini. "Hedonic 

Property Value Studies of Transportation Noise: Aircraft and Road Noise." Hedonic 

Methods in Housing Markets: Pricing Environmental Amenities and Segregation. New 

York: Springer, 2008. 57-82. Print. 

The authors summarized the above Theebe (2004) article as follows: “Correcting for 

spatial autocorrelation, Theebe (2004) finds that traffic noise has little effect on house prices at 

sound levels below 65 dB. Above 65 dB, the NDI varies from 0.3% to 0.5% per dB.” 
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Similar Public Facilities 

Looking at studies of similar public facilities provides us with some perspectives about 

how fire stations can possibly affect property values. For instance, mental health hospitals are 

usually considered to be stigmatized urban facilities. A majority of the studies about mental 

health hospitals perform comparative analysis of attitudes of residents of neighborhoods that host 

and do not host mental health hospitals. Surveys about the level of tolerance as well as the desire 

for similar facilities, such as fire stations and police stations, are also conducted in those studies. 

The results from this research show that with experience, people often become more tolerant of 

stigmatized urban facilities. Also, a study about the effects of stadiums on property values is 

included in this section. In different case studies, stadiums are found to increase the value of 

surrounding properties.
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Neighborhood Responses to Stigmatized Urban Facilities: A Private Mental Hospital and 

Other Facilities in Pheonix, Arizona 

Gordon, Rena J., and Leonard Gordon. "NEIGHBORHOOD RESPONSES TO STIGMATIZED  

URBAN FACILITIES: A Private Mental Hospital and Other Facilities in Phoenix,  

Arizona." Journal of Urban Affairs 12.4 (1990): 437-47. Print. 

 The authors conducted a survey to compare the attitudes of residents in a neighborhood 

hosting a mental hospital with one without such a facility. Both neighborhoods were middle class 

areas of Phoenix, Arizona, and each contained three zones: 1 block, 2-6 blocks, and 7-12 blocks, 

from the mental hospital. Survey questions also explored people’s views on other public urban 

facilities such as general hospitals, sewage treatment plants, fire stations, etc.  

 The results of the survey indicated no significant differences between host and non-host 

neighborhoods regarding their desire for a mental hospital. However, the host neighborhood 

responded to impact variables such as traffic, noise, and value of property far less negatively 

than did the non-host neighborhood. Among the other public facilities, the non-host 

neighborhood fire station was the most desirable public facility. That fire station is located 

adjacent to the non-host neighborhood while the host neighborhood is not close to such facility. 

The findings support the hypothesis that “experiences tend to change perception toward more 

tolerance.”  

 

 

 

 



Copyright 2011 Phillips Fractor Gorman, APOC (626)744-3540   www.rule26.com 38

External Effects of Mental Health Facilities 

Dear, Michael, S. Martin Taylor, and G. B. Hall. "External Effects Of Mental Health 

Facilities." Annals of the Association of American Geographers 70.3 (1980): 342-52. 

Web. 6 July 2011. 

The paper used a survey to study the attitude of a community in Toronto, Ontario toward 

a mental health facility hosted in the community. A significant number of respondents believed 

that such facilities had no impact on their community. Residents were most worried about the 

negative effects of the facilities on their property values, traffic volumes and residential 

satisfaction. Those who were aware of the existence of the mental health facility showed more 

tolerance in their attitudes towards the facilities. Also, the closer to the mental health facilities 

the residents were, the more they believed the facility would negatively affect their 

neighborhood. This study lacks a comparative analysis with other public services as well as with 

a non-host community. 
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Neighborhood Economic Impacts of the Proposed San Jose Stadium 

Neighborhood Economic Impacts of the Proposed San Jose Stadium. Bay Area Economics, Nov. 

2006. Web. June 2011.  

For its report for The San Jose Redevelopment Agency, Bay Area Economics researched 

a number of cities with newly built stadiums, focusing mainly on San Francisco's AT&T Park. 

The study on Jacob's Field in Cleveland, OH found that “the economic development in a stadium 

can come at the expense of other neighborhoods.” The study on Coors Field in Denver, CO 

found that “rents for residential and commercial space doubled and sometimes tripled between 

1995 and 1997...However, the dramatic increase in housing units suggests that these factors have 

not alienated residents.” One lesson learned from the Coors Field study is that “a stadium district 

can help uplift an entire Downtown...Today Lower Downtown’s active street life creates a sense 

of security and promotes a larger trend of urban living, shopping, and entertainment.” It also 

found that “rising rents can push out desired uses and tenants. While in general rising rents 

connote a thriving, popular area, high costs can force out businesses and residents that the 

neighborhood may value...Cities should be aware of the changes rising rents can effect in a 

stadium district.” 

In the study on the Home Depot Center in Carson, CA, Bay Area Economics interviewed 

the City of Carson's Economic Development Director, Lance Burkholder, who said that 

“property values in Carson have risen sharply since the Center opened in 2003, although at rates 

in line with other nearby cities. The new Dominguez Hills Village housing development, 

completed in 2005, just north of the Home Depot Center, sold out quickly.” Also, noise 

canceling design elements were helpful in lessening the impact of the stadium's noise on the 

surrounding residents' homes. 
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Bay Area Economics studied San Francisco's AT&T Park, located in South Beach, 

because AT&T Park and the proposed San Jose stadium had similar characteristics, making it an 

appropriate model for the study.  

Key Passage: 

“This analysis focuses exclusively on condominiums as they make up 
virtually all the units in South Beach. In addition, the analysis only includes units 
built prior to the construction of AT&T Park in 2000. This conservative 
methodology effectively excludes newer units which might represent a different 
product type and price point, thereby masking actual appreciation rates in older 
projects...The data finds that South Beach condominiums consistently command 
higher sale prices than comparable condominiums citywide. In any given year 
between 2000 and 2006, the median price of South Beach units was 15 to 44 
percent greater than units throughout San Francisco. In terms of appreciation 
following the ballpark construction, South Beach units generally appreciated at a 
comparable rate to San Francisco units as a whole...In 2001, prices in both South 
Beach and San Francisco corrected to coincide with the regional economic 
slowdown. Between 2001 to 2006, a more economically stable period, average 
annual appreciation rates in South Beach and San Francisco were identical at 6.4 
percent. A more detailed look at specific projects in South Beach shows that some 
properties have appreciated at a greater rate than condominiums throughout San 
Francisco. For example, the median sale price of units in 301 Bryant Street 
appreciated from $864,000 to $1.1 million between 2000 and 2006, a 4.2 
percentage average annual increase. Over the same years, units at 1 Clarence 
Street appreciated from $779,500 to $1.1 million, a 5.9 percent average annual 
increase. These findings suggest that AT&T Park contributes to higher home 
values in South Beach compared to condominiums throughout the city. However, 
appreciation rates in both South Beach and the city as whole generally remained 
comparable following construction of the ballpark...The data show that South 
Beach apartments have commanded higher average rents than comparable units 
throughout the city since 2002. The difference ranges from 1.0 to 10.8 percent, 
with the gap growing every year since 2002. Before 2002, South Beach and San 
Francisco apartments showed similar average rents, with a difference of only 1.2 
to 1.7 percent. While both geographies saw rents fall between 2000 and 2006, 
South Beach apartments experienced a less dramatic decline. Between 2000 and 
2006, South Beach rents fell by an average annual rate of 1.0 percent, compared 
to 2.9 percent for rents throughout San Francisco. South Beach rents also 
recovered more rapidly after both areas saw sharp drops in 2001. Between 2003 
and 2006, South Beach rents climbed by an average of 5.9 percent per year, 
compared to 3.7 percent a year for San Francisco rents. These findings suggest 
that AT&T Park generally contributes to a positive effect on the South Beach 
residential rental market relative to the city as a whole. The ballpark's positive 
impact may be more pronounced on the rental than ownership market because 
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younger households who are more likely to be renters may prefer living near 
AT&T Park and its surrounding amenities such as bars and restaurants.” 

 
According to the report, “brokers consistently stated that AT&T Stadium has had a 

positive effect on the retail real estate market in South Beach. One interviewee declared that 

prior to the ballpark's opening in 2000, retail space in the area typically leased for $1.50 to $2.00 

per square foot, compared to $3.00 to $4.00 today. Brokers also reported that the number of 

eateries and retail outlets has expanded since construction of AT&T Stadium, and properties near 

the stadium continue to attract strong demand from tenants.” 

The report emphasizes, “…The more successful case studies, including AT&T Park in 

San Francisco, weaved the stadium into the urban fabric, surrounding the development with new 

residential and commercial projects. While the stadium and associated infrastructure 

improvements may lay the groundwork for this development, ultimately it is the new residents 

and local workers that sustain the local economy.” 
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Siting Fire Stations 

One of the major issues that has usually been addressed in studies about fire stations is 

how to solve the location problem of emergency service facilities, including fire stations. An 

early researcher decided to use response time as the primary constraint to locate emergency 

service facilities. By using linear algebra, the researcher was able to find a solution for that 

problem. Since then, different problems have also been raised, including: location set covering 

problems, additional coverage problems, and the probabilistic covering problem. Later studies 

were able to develop models to solve those problems. However, those studies rarely took into 

account the effects of those emergency service facilities on surrounding properties when they 

developed the model to locate ambulances and fire companies.
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Siting Ambulance and Fire Companies: New Tools for Planners 

ReVelle, Charles. "Siting Ambulances and Fire Companies: New Tools for Planners." Journal of  

the American Planning Association 57.4 (1991): 471-84. Web. 27 June 2011. 

The study focuses on different approaches to siting new fire stations.  There are three 

main models: Primary Covering Models, Additional Coverage Models, and Probabilistic 

(Reliability) Models. Each model addresses a specific problem. Primary covering models focus 

on the number of fire stations within time or distance standards and where the stations, engines 

and truck companies within a specific distance should be located.  On the other hand, additional 

coverage models consider the deployment of ambulances. Probabilistic models apply new 

constraints to try to find the actual availability of a coverer for an individual demand area within 

a time or distance standard. The study also discusses possible improvements to emergency 

service siting models.  
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The Locations of Emergency Service Facilities 

Toregas, C., R. Swain, C. ReVelle, and L. Bergman. "The Location of Emergency Service  

Facilities." Operations Research 19.6 (1971): 1363-373. Print. 

 The objective of this paper was to determine the location for emergency facilities based 

on time response constraints, to ensure that no more than a specified time period would elapse 

before a response could occur to any fire. Linear programming was used to solve the coverage 

problems.  
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Siting a Fire Station by Leveraging Soft Constraints and Supporting Science 

Richard L Hewitt.  "Siting a fire station by leveraging soft constraints and supporting  

science." Interfaces  32.4 (2002): 69-74. ABI/INFORM Global, ProQuest. Web.  20 Jun. 

2011. 

 The author recommended taking a non-technical approach for obtaining approval for 

building a new fire station. His new fire station-siting method offered solutions for the political, 

interpersonal, and perception-based issues that have been seen in previous cases. His method 

received positive feedback from the chief of a fire department in Denver as well as from city 

council persons and other firefighters.  
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Wildfire Risk 

The presence of wildfire risk, even without fire damage to property, should theoretically 

be capitalized in the price of a home. If a wildfire burns the forest area surrounding homes, for 

instance, the aesthetic amenities of the forest are destroyed and there are fewer recreational 

opportunities, as well as decreased water quality, even if no homes are burned.  

One study summarized below found that home prices drop approximately 9.71% after 

one wildfire occurs, and 22.7% after a second wildfire. According to the study, the second 

wildfire causes an initial drop in property values followed by an increase in property values. 

Most of this is attributed to homeowners selling their homes and new, less risk-averse 

homeowners moving in. Wildfires also increase demand for fire resistant roofing and siding.  

Another study found that prior to a wildfire, households placed a premium on living near 

a forest area, and that that the presence of a wildfire had no effect on the overall value that 

homeowners place on living near the forest. However, the value for living near the burned area 

did fall in response to the decreased amenity level.  
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Do Repeated Wildfires Change Homebuyers’ Demand for Homes in High-Risk Areas? A 

Hedonic Analysis of the Short and Long Term Effects of Repeated Wildfires on House 

Prices in Southern California 

Mueller, Julie, John Loomis, and Armando González-Cabán. "Do Repeated Wildfires Change 

Homebuyers’ Demand for Homes in High-Risk Areas? A Hedonic Analysis of the Short 

and Long-Term Effects of Repeated Wildfires on House Prices in Southern California." 

The Journal of Real Estate Finance and Economics 38.2 (2009): 155-72. SpringerLink. 

Web. June 2011.  

This study looks at whether the drop in residential property values from a second wildfire 

is equal to the drop in property values from one wildfire, and if so, whether the second wildfire 

has a different effect than the first on the demand for homes and thus home prices in high-risk 

areas. 

Previous research found that wildfires have a negative initial impact on home prices. 

Based on the study’s hedonic pricing model, home prices drop approximately 9.71% after one 

wildfire and 22.7% after a second wildfire. For example, with a mean deflated sale price of 

$151,907, the marginal effect of one wildfire within 1.75 miles is an initial decrease in home 

price of $14,744. A second wildfire within 1.75 miles causes an additional decrease of $34,453 

in home prices. The aggregate effect of the two wildfires on the selling price of an average house 

is a $49,198 drop.  

The study also found that elevation and proximity to open space have a negative effect on 

home prices. The study used hedonic pricing models to analyze both the immediate and long-

term effects of repeated wildfires on home prices in Los Angeles County.  

The authors discuss the importance of the public’s perception of wildfire risk and argue 



Copyright 2011 Phillips Fractor Gorman, APOC (626)744-3540   www.rule26.com 48

that a lack of information on natural disaster risk contributes to the public’s inaccurate perception 

of the probability of loss. For example, Bin and Polasky (2004) found that “after a natural 

disaster, increased risk perception causes a decrease in the value of houses located in high-risk 

areas.” One explanation is that homeowners believe that the first wildfire is going to be the only 

wildfire near their home for a long time, so they remain in their homes. When the second 

wildfire occurs, homeowners realize that they are living in a high-risk area and that their homes 

are at a greater risk for wildfires than they previously perceived. As the authors explain, “a single 

wildfire may not be a sufficient stimulus to cause homeowners to move, while a second wildfire 

causes more risk-averse homeowners to move to areas less prone to wildfire…In other words, it 

takes more than one wildfire to induce a permanent reaction (in the form of moving) from 

current homebuyers.”  

According to the study, “the first wildfire causes an initial drop followed by a continued 

decrease in house price, but the second wildfire causes an initial drop followed by a subsequent 

increase in house prices...It takes between 5 and 7 years for house prices to recover after a 

second fire.” After a second wildfire, risk-averse homeowners sell their homes to less risk-averse 

homeowners and home prices begin to recover, which explains the subsequent recovery of home 

prices after two wildfires. The authors also conclude that the wave of homeowners who sell their 

homes after the second wildfire never wanted to live in an area with repeated wildfires and that 

they may not have been fully aware of the actual wildfire risk. The authors view this as a market 

failure because the homebuyers had an inaccurate view of the risks associated with the homes 

purchased.  

Fortunately, the patterns in home price losses and recovery do not appear to be affected 

by fire insurance considerations. “Insurance companies have not changed their requirements on 
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homeowners living in fire prone areas of Southern California. Regular homeowners insurance 

policies still cover wildfire losses.”  
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Fire in the Wildland-Urban Interface: An Examination of the Effects of Wildfire on 

Residential Property Markets 

Hugget, Jr., Robert James. "Fire in the Wildland-Urban Interface: An Examination of the Effects 

of Wildfire on Residential Property Markets." Diss. North Carolina State University, 

2003. Web. June 2011.  

According to the author, only one study previously analyzed the behavior of housing 

prices in response to a wildfire event: “In early 2001, PricewaterhouseCoopers performed an 

analysis of how the Los Alamos, New Mexico real estate market responded to the Cerro Grande 

fire that occurred the previous summer.” The results of this study showed that housing prices did 

drop temporarily after the fire. However, the author found flaws in the PricewaterhouseCoopers 

study, the most important being that only a simple dummy variable – before fire versus after fire 

– was used and the report did not attempt to determine the mechanism that brought about the 

decline.  

According to the author, “the presence of wildfire risk alone (without the realization of 

fire) should be capitalized in the price of a residence.” He studied the wildfire in Chelan, County, 

Washington to fill in the gap in the literature by attempting to “measure the relationship between 

wildfire and property markets by accounting for spatial variability in fire risk and the change in 

amenity level brought about by a fire event.” 

 A wildfire that does not damage residential property has two impacts. First, the aesthetic 

amenities of the forest are destroyed. Second, there are fewer recreational opportunities, as well 

as decreased water quality, impaired wildlife habitat, and damaged trails and roads.  

 The author also discusses how wildfires “affect the valuation of private and public risk 

reduction.” Individuals can privately take action by installing fire-resistant roofing and siding 
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material, and clearing combustible brush and debris. The author’s results show “an increasing 

willingness to pay for a Class A fire resistant roof for two years following the fires.” Public risk 

reduction includes “restrictions on development in high-risk areas and ordinances on materials 

used in housing construction (roofing, siding, windows). However, these may not be well-

accepted solutions if homeowners and residents view government mandates as intrusive and 

overbearing.” This has important policy implications: “Should government institutions allocate 

funds to collectively reduce risk, or should households be left to their own devices to mitigate 

risk on their own individual properties?” 

The study shows that “prior to the fires households placed a premium on living near the 

forest area that burned.” And, “…while the fire had no impact on the overall value that 

households place on living near the national forest, the value for living near the burned area did 

fall in response to the decreased amenity level.” 
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Wildfire Risk and Housing Prices: A Case Study from Colorado Springs 

Donovan, Geoffrey H., Patricia A. Champ, and David T. Bury. "Wildfire Risk and Housing  

Prices: A Case Study from Colorado Springs." Land Economics 83.2 (2007): 217-33. 

Web. 6 July 2011.  

The author examines the relationship between wildfire risk and property values in 

Colorado Springs, CO. There was very little research done previously to this study because of 

the difficulty of measuring wildfire risk. In 2000, the Colorado Springs Fire Department 

developed a method to estimates the wildfire risk of 35,000 parcels in the area, and the resulting 

information was made available online for homeowners. The wildfire risk measurement model 

consists of 25 different variables, but four of them are the most important contributors to the 

rating system: “construction material, proximity to dangerous topography, vegetation density 

around the house and the average slope of the surrounding area.” A hedonic price model is built 

to test the effect of the wildfire risk ratings and the underlying variables on the housing price.  

A hedonic price model is usually used to estimate the effect of environmental amenities 

on property values. In this study, four models are estimated. Two of them focus on finding the 

effect of the overall rating system on residential price both before and after the rating is available 

online. The other two estimate the “effect on housing price of the four underlying variables” 

which are used in the rating system both pre- and post-web site.   

The results from the regression show that the overall wildfire risk ratings, in the pre-web 

site period, are positively related to the housing price. In other words, “positive amenity value of 

the house and neighborhood characteristics that affect a house’s wildfire risk outweighed the 

perceived loss in household utility from increased wildfire risk.” However, this relationship is 

not significant in the post-web period, suggesting that the availability of the rating increased 
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awareness of wildfire risk. Awareness is measured by the “change in preferences for roof and 

siding”.  Those results also recommend that researchers should account for amenity values when 

considering the effect of wildfire risk on property values. 
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Appendix: A Quick Introduction to Hedonic Regression Analysis 

 Hedonic Regression Analysis is a statistical method used to explain variation in prices across 

otherwise similar goods by looking at different features or characteristics of those goods.  Hedonic 

models, also called “Hedonic Price Indexes”, have been used to explain differences in property values, 

automobile prices, wage rates, and even interest rates charged on corporate debt.  Hedonic modeling is 

widely used including by the United States Department of Labor to account for technological changes 

when computing the Consumer Price Index.  Many communities use hedonic regression to estimate real 

estate prices for purposes of mass appraisal.  The method is also widely used to analyze the impact of 

specific environmental or local factors (such as fire stations) on local property values. Hedonic 

regression is now a standard technique, taught widely in economics programs throughout the world. 

 The method can be traced at least back to Frederick V. Waugh’s 1929 Doctoral Dissertation at 

Columbia University.  In his “Quality as a determinant of vegetable prices”, he used measures of quality 

(e.g., the color and size of a tomato) to explain variations in produce prices.  A. T. Court, working for the 

Automobile Manufacturer’s Association, is credited as the first to use use the term “Hedonic Price 

Indexes” when he presented a paper of that name at a national conference on “The Dynamics of 

Automobile Demand” in 1938.  Following his work, the applications for hedonic regression continued to 

expand and, with the advent of widely available computer based statistical software, the application of 

hedonic regression became almost commonplace in the 1970s and beyond. 

 A basic hedonic regression is estimated in the following way.  First, a measure of price for a good 

or service is obtained.  This might be a price per unit, a price per square foot, a change in price, or even a 

percentage interest rate.  Second, various explanatory variables are identified which are intended to 

reflect the aspects of the good or service which are considered by consumers.  Third, mathematical 

techniques are used to decompose the price into an equation which is related to the explanatory 

variables. 

 Perhaps the simplest example of a hedonic model is a “component pricing model”.  Suppose 

that cream, skim milk, and packaging are all separately available at a store.  Then, the price for a quart of 

milk could be explained as some combination of the prices of cream, skim milk, and packaging reflecting 

how much of each are found in that quart of milk.  The difference between a component pricing model 

and a more usual hedonic model is that a component pricing model begins with the observed prices of 

the component goods and aggregates them to find the price of the “bundled good” (e.g., noting the 

price of cream and such then figuring out what the proper price would be for milk).  The hedonic model 

begins with the price of the bundled good and the amounts of each attribute found in the good to solve 

backwards for the prices associated with each attribute.  If the prices for a quart of whole milk, a gallon 

of 2% milk, and a pint of light cream were all known, then knowing how much cream, skim milk, and 

packaging were in each bundle would allow mathematically solving for the prices of cream, skim milk, 

and packaging.  The hedonic model uses statistical techniques to solve for the implicit prices of the 

attributes.  (A wide range of hedonic models are described in various Bureau of Labor Statistics papers 

linked at http://www.bls.gov/cpi/cpihqablsbib.pdf.) 
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 In real estate, a measure of property value (say, price per square foot) is related to various 

attributes.  These might include characteristics of structures on the property, distance to freeways, 

environmental variables, social variables, even the names associated with the property development. 

There would also be a “constant term” to reflect the average value of any attributes that were not 

included in the model.  Using statistical methods, the impact on overall value can be teased out, just like 

finding the value of cream or skim milk.  This way, econometricians are able to identify whether or not 

there is an impact on price from attributes included in the model.  For example, proximity to some 

attributes (e.g., parks, freeway on-ramps) may have statistically important values but proximity to other 

attributes (e.g., telephone poles) might have statistically unimportant values.  By estimating a hedonic 

equation, testing whether or not the price associated with an attribute is statistically significant, and 

then assessing whether the impact would be to raise or lower the value of the good being analyzed, 

econometricians are able to assess the overall economic impact of a wide variety of features including 

parks, zoning laws, public buildings, environmental features, and even relative sizes of buildings in the 

neighborhood.  (A further discussion of hedonic methods used in real estate is available in the Appraisal 

Institute’s The Appraisal of Real Estate, 13e, chapters 14 and 28.) 

 While conceptually simple, properly implementing  hedonic price models can be difficult 

requiring carefully collected data, a properly specified statistical model, and adequate testing of the 

results to show that the results are valid.  (More detailed discussions are available in numerous 

econometrics texts, such as Ramanathan’s Introductory Econometrics with Applications, chapter 6, or 

numerous examples throughout Halcoussis’ Understanding Econometrics.) 

 Consider the following hypothetical application offered to illustrate typical steps in hedonic 

modeling.  Suppose one is interested in estimating the impact of a public good, say a fire station, on 

surrounding properties. 

 First, one would determine whether the study was primarily focusing on residential or 

commercial properties.  For this purpose, assume that the analysis focuses primarily on residential 

property values.  Then, one approach is to identify a group of similar communities in terms of 

sociodemographic variables such as average income, education levels, and perhaps population.  Then, 

identify the locations of various public facilities including fire stations as well as locations of potential 

wildfire areas.  Historical property transactions data are obtained for the identified communities.  The 

distance from each transacted property to the fire station and to the wildfire areas would be computed.   

 Using statistical methods, an equation modeling transaction prices for the properties would be 

estimated.  Predictive variables might include property specific characteristics, local demographic 

variables, national or regional economic data, the distances of each location to the environmental and 

public good characteristics identified for the model, and a variety of binary variables for zoning, market 

prestige, and such.  The overall equation would be estimated and statistical tests would be performed to 

determine whether the “fire station” variables were significant or not.  If they were significant, then the 

coefficients could be analyzed to obtain estimates of the impact  (positive or negative) of the fire station 

proximity to the property being studied including estimates of the “plus or minus” factors associated 

with the estimated values.  
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