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 Executive Summary 

Protected open spaces ς public parks, preserved farmland, and private conserved 

lands ς provide substantial economic, environmental, and public health benefits to 

surrounding communities.  These benefits, however, are generally not well 

understood and are often undervalued in policy debates and investment decisions.  

In the interest of fostering a better understanding of these benefits, this study 

estimates the economic value generated by protected open space in southeastern 

Pennsylvania. 

Approximately 14 percent of the land area in Bucks, Chester, Delaware, 

Montgomery, and Philadelphia counties is protected open space.  This area 

includes parks and trails such as Ridley Creek State Park and the Schuylkill River 

Trail, working farms across southeastern Pennsylvania, and private land trust 

owned or eased lands.   

Building off of previous valuation studies and using standard economic analysis 

techniques, this study estimates the value of protected open space in southeastern 

Pennsylvania by measuring impacts across four areas: (1) the effects of protected 

open space on residential property values, (2) the value associated with 

ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǎŜǊǾƛŎŜǎ ǇǊƻǾƛŘŜŘ ōȅ ǎƻǳǘƘŜŀǎǘŜǊƴ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ǇǊƻǘŜŎǘŜŘ ƻǇŜƴ 

spaces, (3) the value of recreational activity on protected open space and 

associated avoided health-care costs, and (4) jobs and revenue created as a result 

of activity on and connected to protected open space. 

 

This analysis indicates that protected open space adds significant value to the 

regional economy (see right), with benefits accruing to businesses, governments, 

and households.  The economic benefits generated by protected open space 

accrue in different ways ς some are direct revenue streams to individuals or 

governments, some represent asset appreciation value, some accrue in the form of 

avoided costs.  Because these values differ in nature, the estimates in this study 

should not be added together to produce a single aggregate value of protected 

open space in southeastern Pennsylvania.  

The estimates presented in this study should provide elected leaders, policy 

makers, and the general public with new perspective on the value of protected 

open space and contribute to informed decisions concerning future development 

in southeastern Pennsylvania.  It is important to note, however, that this study 

does not analyze the costs associated with acquiring, preserving, or maintaining 

land as protected open space, and does not represent a cost-benefit approach. 

This study estimates the 

economic value of protected open 
space in southeastern 

Pennsylvania by measuring 
impacts across four areas: property 

values, environmental services, 
recreation and health, and 

economic activity. Top findings 
include: 

$240 million 

in annual property and transfer tax 
revenue for local governments  

$133 million 
in costs avoided as a result  
of the natural provision of  

environmental services 

$577 million 
in annual benefit for  

residents who recreate  
on protected open space 

$16.3 billion 

added to the value of  
ǎƻǳǘƘŜŀǎǘŜǊƴ tŜƴƴǎȅƭǾŀƴƛŀΩǎ  

housing stock 

$795 million 
in annually avoided medical costs 

as a result of recreation  
that takes place on 

protected open space 

6,900 jobs 
created on or as a result  
of protected open space  
in the five-county region 
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Property Values 

Homeowners are willing to pay a premium to live in close proximity to protected open space.  As a result, southeastern 

tŜƴƴǎȅƭǾŀƴƛŀΩǎ ŜȄƛǎǘƛƴƎ ƻǇŜƴ ǎǇŀŎŜ ŀŘŘǎ ǘƻ ǘƘŜ ƻǾŜǊŀƭƭ ǾŀƭǳŜ ƻŦ ƛǘǎ ƘƻǳǎƛƴƎ ǎǘƻŎƪΦ  ¢Ƙƛǎ ƛƴŎǊŜŀǎŜŘ ǿŜŀƭǘƘ ƛǎ ŎŀǇǘǳǊŜŘ ōȅ 

citizens through higher sales values of homes near protected open space, and also generates increased government 

revenues via larger property tax collections and transfer taxes at time of sale.  This study analyzes approximately 

230,000 home sales in the five counties of southeastern Pennsylvania from 2005-2009 to estimate the effect of 

protected open space on residential property values and the attendant fiscal impacts.  Results indicate that proximity to 

open space contributed a significant positive impact to residential property values both before and during the economic 

downturn that began in 2008.  Key findings include: 

$16.3 billion ŀŘŘŜŘ ǘƻ ǘƘŜ ǾŀƭǳŜ ƻŦ ǎƻǳǘƘŜŀǎǘŜǊƴ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƘƻǳǎƛƴƎ ǎǘƻŎƪ 

Homes in southeastern Pennsylvania as far as one mile away from protected open space capture a measurable 

increase in their value as a result of this proximity.  When added together, the increments of value that homes in 

southeastern Pennsylvania capture as a result of their proximity to open space total $16.3 billion dollars. 

$240 million in annual property and transfer tax revenues 

By increasing the value of homes within a one-mile radius, protected open space also increases the amount of 

property taxes and transfer taxes that local governments and school districts receive in southeastern 

Pennsylvania.  These increased property and transfer tax revenues equal $240 million in total per year. 

 

 

Who Benefits? 

Households Governments 

  

Nearby protected open 
space increases home 
values, resulting in 
increased home equity and 
wealth captured when the 
home is sold. 

Property value increases 
attributed to nearby open 
space result in higher 
property and transfer tax 
revenues for local 
governments. 
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Environmental Services 

Protected open space also provides value in the form of naturally occurring environmental processes.  If these lands 

were developed, southeastern Pennsylvania would be forced to replicate vital and costly services such as flood control 

and air pollution mitigation through alternative methods.  In relying on the natural landscapes on protected open spaces 

to provide these valuable services, southeastern Pennsylvania avoids significant expenses.  This study estimates the 

avoided costs associated with several environmental services ǘƘŀǘ ƴŀǘǳǊŀƭƭȅ ƻŎŎǳǊ ƻƴ ǎƻǳǘƘŜŀǎǘŜǊƴ tŜƴƴǎȅƭǾŀƴƛŀΩǎ 

protected open spaces, including water supply, flood mitigation, provision of wildlife habitat, air pollution removal, and 

carbon sequestration and storage. Key findings include: 

$133 million in annual benefits through the provision of six environmental services.  

Protected open space in the five-county region contributes an estimated $133 million in annual cost savings and 

economic benefits through the provision of six ecosystem services: water supply, water quality, flood mitigation, 

wildlife habitat, air pollution removal, and the sequestration of carbon in yearly growth of trees on protected 

open space.  This sum represents costs avoided by not having to artificially replace vital ecosystem services 

currently provided by protected open space within the five-county region.  

$61 million in carbon currently stored in trees on protected open space.  

Lǘ ƛǎ ŜǎǘƛƳŀǘŜŘ ǘƘŀǘ ǘǊŜŜǎ ƻƴ ǎƻǳǘƘŜŀǎǘŜǊƴ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ǇǊƻǘŜŎǘŜŘ ƻǇŜƴ ǎǇŀŎŜ ǎǘƻǊŜ approximately $61 million 

in carbon within existing biomass.  If the carbon currently stored in trees ς both above and below ground ς on 

protected open space were released into the air, it would cause damages due to increased carbon emissions 

that would cost approximately $61 million to mitigate. 

 

Who Benefits? 

Governments Businesses Households 

   

Local governments avoid 
having to spend money to 
artificially replicate the 
vital environmental 
functions provided by 
protected open space. 

Businesses avoid having to 

pay additional taxes to 

replicate the environmental 

functions provided by 

protected open space. 

Homeowners avoid having to 

pay additional taxes to replicate 

the environmental functions 

provided by protected open 

space and to repair damage 

caused by flooding and air 

pollution. 
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Recreation and Health  

Park usage generates value via the consumer benefit that residents enjoy by engaging in recreation and exercise for free 

or at below-market rates instead of turning to private markets for the same activities.  There also are considerable 

health cost avoidance and productivity savings related to rigorous exercise on protected open space.  This study 

estimates these direct use and health cost savings benefits.  Key findings include: 

$577 million in annual benefits for residents who recreate on protected open space 

Nearly $577 million in benefits accrue annually to residents who participate in recreational activities on 

protected open space within southeastern Pennsylvania.  This value represents the additional amount of money 

that residents in the five-county region would be willing to spend in the private market to participate in the 

recreational activities that they currently enjoy on protected open space.   

$795 million in medical costs avoided annually 

Physically active people typically enjoy a variety of health benefits, including lower incidence of cardiovascular 

diseases, diabetes, depression, certain cancers, and obesity.  It is estimated that the moderate and strenuous 

activity that takes place on protected open space in southeastern Pennsylvania accounts for $795 million in 

avoided medical costs annually.   

$485 million in lost productivity costs avoided annually 

It is estimated that businesses in southeastern Pennsylvania avoid $485 million in lost productivity costs per year 

as a result of the physical activities their employees engage in on protected open space in the region.  This total 

represents the combined value of costs not incurred as a result of avoided productivity losses due to physical 

activity on the protected open space within the five-county region. 

 

Who Benefits? 

Households Businesses 

  
Protected open space provides free and 
low-cost recreational activities that 
residents would otherwise have to pay for 
in the private market.   
 
Moderate and strenuous recreational 
activity on protected open space also 
results in avoided medical costs. 

The recreational opportunities available on 
protected open space contribute to the 
ƘŜŀƭǘƘ ƻŦ ǘƘŜ ǊŜƎƛƻƴΩǎ ǿƻǊƪŦƻǊŎŜΣ  ǘǊŀƴǎƭŀǘƛƴƎ 
ƛƴǘƻ ŀǾƻƛŘŜŘ ƳŜŘƛŎŀƭΣ ǿƻǊƪŜǊǎΩ 
compensation, and lost productivity costs.  
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Economic Activity  
Protected open space generates a variety of economic activities, ranging from agricultural activity on preserved 

farmland to tourist visitation to public park maintenance.  This analysis estimates the spending, employment, earnings, 

and tax revenues associated with these activities. Key economic benefits associated with these activities on protected 

open space are: 

$566 million in annual expenditures 
It is estimated that $566 million in annual spending occurs on and because of protected open space in the five 

counties of southeastern Pennsylvania.  Examples of these expenditures include government spending for the 

management and maintenance of public open space, spending for the purchase of goods made on preserved 

farmland, and spending related to tourism associated with protected open space.   This spending ς a sum of 

outlays by businesses and governments ς represents an overall economic benefit to the five-county region. 

6,900 jobs 
Protected open space in southeastern Pennsylvania contributes an estimated 6,900 jobs to the regional 

economy.  Examples of these jobs include public maintenance workers, park administrators, and rangers; 

farmers, distributors, and suppliers working on protected farmland; and guides and hospitality professionals 

catering to tourists who visit protected open space.  

$299 million in annual salaries 

Salaries paid to individuals working jobs on or related to protected open space in southeastern Pennsylvania 

total nearly $300 million per year.  

$30 million in state and local taxes per year 

The economic activity that takes place on and because of protected open space in southeastern Pennsylvania 

generates tax revenues via income and property taxes.  This activity generates an estimated $30.2 million 

annually in state and local taxes.  

Who Benefits? 

Businesses Governments Households 

   

Protected open space, including farmland 
and public parks, is a source of commerce 
for businesses in the five-county region. 

The economic activity spurred by 
protected open space generates tax 
revenue for local governments in the 
form of income and property taxes. 

Protected open space provides 
economic opportunity for residents of 
southeastern Pennsylvnia in the form 
of employment and wages. 
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Introduction 

Protected open spaces provide substantial economic, environmental, and health benefits to surrounding communities, 

but these benefits are often undervalued in policy debates and investment decisions.  A better understanding of these 

benefits can demonstrate how protected open space contributes to economic development and fiscal stability and 

reverse the common misconception that undeveloped or conserved land is non-productive and non-revenue producing.   

Toward that end, this study estimates the economic value of protected open space in southeastern Pennsylvania, 

focusing on Bucks, Chester, Delaware, and Montgomery, and Philadelphia counties.  The analysis that follows deals with 

three types of protected open space: public parks (95,744 acres in southeastern Pennsylvania), private land trust owned 

and eased lands (59.604 acres), and preserved farmland (42,033 acres). 

The economic value of these 197,000 acres of protected open space is estimated by measuring impact in four areas: 

1. the effect that protected open space has on residential property values; 

2. the environmental value ƻŦ ǎƻǳǘƘŜŀǎǘŜǊƴ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ǇǊƻǘŜŎǘŜŘ ƻǇŜƴ ǎǇŀŎŜǎΤ 

3. the value generated through recreation on these spaces; and 

4. jobs and revenue created as a result of activity on and connected to protected open space. 

 

Protected Open Space in Southeastern Pennsylvania 

For the purposes of this study, protected open space is defined as including public parks and trails, private land trust 

owned or eased lands, and preserved farmland.  Table 1 presents a breakdown of these types of open space across the 

five-county region. 

Table 1: Total Acreage of Open Space, by Type and County 

 
County Bucks Chester Delaware Montgomery Philadelphia Total 

P
u

b
lic

 

Federal 0 1,288 729 1,964 373 4,354 

State 12,880 7,218 2,584 3,774 259 26,715 

County 7,919 5,956 1,659 4,899 *8,267 28,700 

Municipal 11,979 8,787 4,630 9,129 *1,450 35,975 

Total Public 32,778 23,249 9,602 19,766 10,349 95,744 

        

P
ri
va

te
 Preserved Farmland 9,982 24,875 236 6,940 0 42,033 

Land Trust/Privately 
Protected 

8,046 44,506 2,903 3,661 488 59,604 

Total Private 18,028 69,381 3,139 10,601 488 101,637 
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Total Protected Open Space 50,806 92,630 12,741 30,367 10,837 197,381 

Source: Delaware Valley Regional Planning Commission, 2007 
ϝLƴ tƘƛƭŀŘŜƭǇƘƛŀΣ άŎƻǳƴǘȅέ ƭŀƴŘǎ ŀǊŜ ǘƘƻǎŜ ŦƻǊƳŜǊƭȅ ǳƴŘŜǊ ǘƘŜ CŀƛǊƳƻǳƴǘ tŀǊƪ /ƻƳƳƛǎǎƛƻƴΤ άƳǳƴƛŎƛǇŀƭέ ƭŀƴŘǎ ŀǊŜ ǘƘƻǎŜ ŎƻƴǘǊƻƭƭed in 2007 
by the Philadelphia Department of Recreation.  These two entities have since combined. 

 

The more than 197,000 acres of protected open space in southeastern Pennsylvania is roughly evenly divided between 

public and private ownership (see Figure 1 below).  Twenty-one percent of this total exists as privately preserved 

farmland and another 30 percent as other privately eased or land trust owned lands.  The largest amount of publicly-

owned protected open space is at the municipal level (18 percent), followed by county (15 percent), state (14 percent), 

and federal (2 percent). Almost three-quarters of all protected open space in southeastern Pennsylvania is within 

Chester (47 percent) and Bucks (26 percent) counties, followed by Montgomery (15 percent), Philadelphia, and 

Delaware counties (6 percent each) (see Figure 2). 

 

 

 

One-seventh (14 percent) of total land area in southeastern Pennsylvania currently is protected open space (see Table 

2).  On a county-by-county basis, the share of total land area that is protected open space ranges from 10 percent in 

Montgomery County to 19 percent in Chester County. 

 

Table 2: Protected Open Space Compared to Total Land Area in Southeastern Pennsylvania 

County Total Sq. Mi. Protected Sq. Mi. % Protected 

Bucks 607.4 79.4 13.1% 

Chester 756.0                     144.7 19.1% 

Delaware 184.2 19.9 10.8% 

Montgomery 483.1 47.4 9.8% 

Philadelphia 135.1 16.9 12.5% 

Total           2,165.8                      308.3 14.2% 

Source: Delaware Valley Regional Planning Commission, 2007 Source: Delaware Valley Regional Planning Commission, 2007) 



Introduction         8                                                

 

 
 

Sources: U.S. Census Bureau, Delaware Valley Regional Planning Commission. 

 

Previous Open Space Valuation Studies 

Over the past decade, a growing body of research has examined the economic value of protected open space.1, 2, 3   

These studies represent a range of approaches to quantifying the economic, environmental, health, and social benefits 

of protected open space.   

This analysis builds off of this evolving literature, as well as previous valuation studies conducted within the Philadelphia 

region.  Two small-scale studies within the City of Philadelphia have explored the impact of parks and greening on 

ǇǊƻǇŜǊǘȅ ǾŀƭǳŜǎΦ  Lƴ мфтпΣ ǊŜǎŜŀǊŎƘŜǊǎ ŜȄŀƳƛƴŜŘ ǘƘŜ ƛƳǇŀŎǘ ƻŦ ǇǊƻȄƛƳƛǘȅ ǘƻ tƘƛƭŀŘŜƭǇƘƛŀΩǎ мΣолл-acre Pennypack Park on 

home values and found a significant positive impact.4 More recently, a 2004 Wharton analysis looked at the impact of 

ƎǊŜŜƴƛƴƎ ƛƴǾŜǎǘƳŜƴǘǎ ƛƴ tƘƛƭŀŘŜƭǇƘƛŀΩǎ bŜǿ YŜƴǎƛƴƎǘƻƴ ƴŜƛƎƘōƻǊƘƻƻŘ ŀƴŘ ŦƻǳƴŘ ǾŀŎŀƴǘ ƭƻǘ ƛƳǇǊƻǾŜƳŜƴǘǎ ŀƴŘ ƴŜǿ ǘǊŜŜ 

plantings increased surrounding housing values by between 10 and 30 percent.5   

Lƴ нллуΣ ǘƘŜ ¢Ǌǳǎǘ ŦƻǊ tǳōƭƛŎ [ŀƴŘΩǎ /ŜƴǘŜǊ ŦƻǊ /ƛǘȅ tŀǊƪ 9ȄŎŜƭƭŜƴŎŜ ǊŜƭŜŀǎŜŘ ŀ ǊŜǇƻǊǘ ǘƘŀǘ ŦƻŎǳǎŜŘ ƻƴ ǘƘŜ ŜŎƻƴƻƳƛŎ ǾŀƭǳŜ 

generated by the 10,000 acres of parkland located within the City of Philadelphia.6 Undertaken for the Philadelphia 

Parks Alliance, the study looked at seven factors ς property value, tourism, direct use, health, community cohesion, 

clean air, and clean water ς and produced dollar estimates of the value added by city parks.  The Trust for Public Land 

ŦƻǳƴŘ ǘƘŀǘ tƘƛƭŀŘŜƭǇƘƛŀΩǎ ǇŀǊƪǎ ǇǊƻǾƛŘŜ ǎƛƎƴƛŦƛŎŀƴǘ ŀŘŘƛǘƛƻƴŀƭ Ŏƛǘȅ ǊŜǾŜƴǳŜǎΣ ƳǳƴƛŎƛǇŀƭ Ŏƻǎǘǎ ǎŀǾƛƴƎǎΣ ǿŜŀƭǘƘ ƎŜƴŜǊŀǘŜŘ 

for residents, and cost savings for residents. 

¢Ƙƛǎ ǊŜƎƛƻƴŀƭ ǎǘǳŘȅ ōǳƛƭŘǎ ƻŦŦ ƻŦ ¢ƘŜ ¢Ǌǳǎǘ ŦƻǊ tǳōƭƛŎ [ŀƴŘΩǎ tƘƛƭŀŘŜlphia analysis, examining many of the same factors, 

but coming up with different values due to different methodologies and the larger study area. 

 

Study Approach 

Estimating the Economic Value of Open Space 

Protected open space creates economic value in three ways :  via wealth generation (e.g., higher property values and 

earnings from open space-related activities), tax revenues (e.g., increased property tax collections due to higher 

property values), and avoided costs (e.g., dollars that would be spent on the provision of environmental services such as 

improving water quality and removing air pollution in the absence of protected open space).  

Recognizing these three types of value generation, this study examines the effect that protected open space has on 

property values; the value of environmental services provided by protected open space; the consumer benefit 

associated with recreational use on open space, including avoided health-related costs; and the jobs and revenue 

created as a result of activity on protected open space.  

Homeowners are willing to pay a premium to live in close proximity to protected open space.  As a result, southeastern 

tŜƴƴǎȅƭǾŀƴƛŀΩǎ ŜȄƛǎǘƛƴƎ ƻǇŜƴ ǎǇŀŎŜ ŀŘŘǎ ǘƻ ǘƘŜ ƻǾŜǊŀƭƭ ǾŀƭǳŜ ƻŦ its housing stock.  This increased wealth is captured by 

citizens through higher sales values of homes near protected open space, and also generates increased government 

revenues via larger property tax collections and transfer taxes at time of sale.  This study estimates the increase in 

property values associated with protected open space in southeastern Pennsylvania and the attendant fiscal impacts. 
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Protected open space also provides value in the form of naturally occurring environmental processes.  If these protected 

lands were developed, southeastern Pennsylvania would be forced to spend money to replicate vital and costly services 

such as clean water supply provision, flood control, and air pollution mitigation through alternative methods.  In relying 

on the natural landscapes on protected open spaces to provide these valuable services, southeastern Pennsylvania 

accrues significant savings.  This study estimates the cost savings associated with several environmental services that 

naturally occur on soutƘŜŀǎǘŜǊƴ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ǇǊƻǘŜŎǘŜŘ ƻǇŜƴ ǎǇŀŎŜǎΣ ƛƴŎƭǳŘƛƴƎ ǇǊƻǾƛǎƛƻƴ ƻŦ ŎƭŜŀƴ ǿŀǘŜǊ ǎǳǇǇƭȅΣ ŦƭƻƻŘ 

mitigation, provision of wildlife habitat, air pollution removal, and carbon sequestration and storage. 

Direct use of parks generates value via the consumer benefit that residents enjoy by engaging in recreation and exercise 

for free or at below-market rates instead of turning to private markets for the same activities.  There also are 

considerable health cost avoidance and productivity savings related to rigorous exercise on protected open space.  This 

study estimates these direct use and health cost savings benefits. 

Finally, protected open space generates a variety of economic activities, ranging from agricultural activity on preserved 

farmland to tourist visitation to public park maintenance.  The analysis estimates the spending, employment, earnings, 

and tax revenues associated with these activities. 

This study does not attempt to quantify the economic value of several other benefits associated with open space that 

prove difficult to measure or estimate.  Some of these omitted benefits include more personal and subjective values, 

such as cultural, spiritual, aesthetic, and stress-reduction benefits, as well as benefits associated with increased civic 

capital or community cohesion and crime reduction.  Some of these benefits, however, are addressed via the seven case 

study profiles included throughout the report. 

Case Studies  

Seven case studies of different types of protected open space from across the five-county study area are included within 

the report.  These case studies provide specific examples of the economic and environmental benefits quantified at the 

regional level throughout the report, while also offering illustrations of more hard-to-quantify benefits, such as 

community cohesion. 

The seven case studies represent the 

variety of different types of protected open 

space ς parks and trails, preserved 

farmland, and privately conserved lands ς 

across southeastern Pennsylvania.  The 

case studies are of the Radnor Trail in 

Delaware County; the Hopewell Big Woods 

in Chester County; Peace Valley Park in 

Bucks County; the Perkiomen Trail and 

Glenolden Park in Montgomery County; 

Clark Park in Philadelphia; and Honey 

Brook Township in Chester County. 

Figure 3: Case Studies 

Source: Econsult Corporation. 
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Methodology  

This study utilizes several different analytic techniques and data sources to estimate the values described above.  A 

comprehensive regional property sales database provided the basis for calculations that isolated the effect that 

protected open space has on residential property values.  Standard input-output modeling was used to estimate 

spending, jobs, and earnings associated with agricultural, tourism, and park management and maintenance uses on 

protected open space.  Where primary data collection was not feasible due to budget or time constraints, value transfer 

methods were used, drawing upon existing research to estimate economic values and cost savings associated with 

ecosystem services and recreational use on protected open space.  A complete account of study methodology is 

included in Technical Appendices A-E.   

Where a range of approaches and estimates could have been used to arrive at an economic value, conservative 

approaches were adopted so as not to overstate values.  Even with this conservative approach, however, the analysis is 

subject to caveats common to any economic valuation or impact analysis regarding substitution effects, double 

counting, and value estimation. 

 
Substitution effect  ς When considering the benefits that residents enjoy by recreating and exercising on 

public parks as opposed to in a private facility, the substitution effect is important to keep in mind.  If all 

open space were to be developed, it is unlikely that residents would altogether stop participating in the 

recreational activities they now enjoy on parkland.  Instead, it is likely that residents would go elsewhere 

to recreate and thereby replace some of the value they currently derive from recreational activity on 

public parks.  Because of this substitution effect, estimates of recreational value in this study should only 

be understood to represent the benefit that existing public parks contribute within the five-county 

region.  These estimates should not be interpreted as the amount of money that would be lost if all 

public parks in southeastern Pennsylvania were to be developed. 

Double counting  ς Double counting occurs when a value is overstated due to it being accounted for in two 

separate analyses.  While this study aims to minimize any double counting, it is expected that some 

double counting exists in the evaluation of recreational and health cost savings (i.e., people account for 

health care savings in their willingness to pay for recreation) as well as recreational cost savings and 

property values (i.e., people include the convenience of recreational use on nearby open space in home 

sales prices).  It is expected that smaller double counting may occur between the environmental services 

and property value impacts and the recreational cost savings and tourism spending estimates. 

Value estimation  ς Value transfer methods are utilized where data collection proves too costly or time 

consuming.  In surveying existing studies for benefit transfer values (e.g., How much is a ton of carbon 

monoxide removed from the atmosphere worth? or How much is a jog in the park worth to the average 

individual?), there are a range of plausible values to choose from within the research literature.  This 

study draws upon leading researchers that have evaluated a large number of studies and, in most cases, 

uses an average value among the existing research to apply to the southeastern Pennsylvania analysis.  

The values calculated in this economic research are based on the average consuƳŜǊΩǎ άǿƛƭƭƛƴƎƴŜǎǎ ǘƻ 

Ǉŀȅέ ŦƻǊ ŀ ǇŀǊǘƛŎǳƭŀǊ ǎŜǊǾƛŎŜ ƻǊ ŀŎǘƛǾƛǘȅΦ ¢ƘŜǎŜ ŜǎǘƛƳŀǘŜǎ ŀǊŜ ƴƻǘ ǘǊŀƴǎŀŎǘƛƻƴ-based; instead, they 

estimate the amount of money the average consumer would be willing to pay for a service or activity if 
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it were not provided by protected open space.  As such, the value estimates based on willingness to pay 

should not be understood as income or revenue, but rather as inherent consumer benefit gained from 

the free or low-cost services and opportunities provided by protected open space. 

Acknowledging these limitations in the analysis, it is believed that any potential value overestimates due to substitution 

effects or double counting are more than compensated for by the use of conservative methods and value transfer 

estimates throughout the study. 

Further information on the methodologies used for this study is available in the technical appendices to the study. 

Interpretation 

It is important to note that the economic benefits presented in this study are meant to serve as estimates, not exact 

values.  While approximates, they are based on defensible estimation methods and represent a vast improvement over 

the common and incorrect implication that the economic value of protected open space is zero. 

Because the estimates in this study represent different types of values ς some represent wealth generation via asset 

appreciation or earnings, some represent additional tax revenues, some represent avoided costs ς they should not be 

added together to produce a single number representing the total aggregate value of protected open space in 

southeastern Pennsylvania.   

Furthermore, it is important to note that these estimates approximate the value of the total existing inventory of 

protected open space in southeastern Pennsylvania, taking into account the broad variety of land covers, economic 

activities, recreational activities, ecosystem services, and other factors that exist or occur on this protected open space.  

.ŜŎŀǳǎŜ ǘƘŜ ǎǘǳŘȅΩǎ ŜǎǘƛƳŀǘŜǎ ǘŀƪŜ ǎǳŎƘ ŀ ŘƛǾŜǊǎƛǘȅ ƻŦ ŦŀŎǘƻǊǎ ƛƴǘƻ ŀŎŎƻǳƴǘΣ they should not be used in calculations 

estimating the economic value of specific parcels of protected open space.  

In presenting these economic value estimates, this study makes no policy recommendations.  However, the intention is 

that this analysis should lead to more informed land use and development decisions taking into account a more 

complete consideration of the economic, environmental, health, and social impacts associated with protected open 

space. 
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 Property Values  

The total value of a home is the sum of the values of its different features.  Homeowners are familiar with the notion 

that the number of bedrooms in a home will, in part, determine its value, as will its structural condition, the school 

ŘƛǎǘǊƛŎǘ ƛǘ Ŧŀƭƭǎ ǿƛǘƘƛƴΣ ŀƴŘ ƛǘǎ ŎƻƳƳǳƴƛǘȅΩǎ ǇǊƻǇŜǊǘȅ ǘŀȄ ǊŀǘŜΦ  /ƘŀƴƎƛƴƎ ŀƴȅ ƻŦ ǘƘŜǎŜ ƛƴŘƛǾƛŘǳŀƭ ŎƻƳǇƻƴŜƴǘǎ ǿƛƭƭ ǊŀƛǎŜ ƻǊ 

lower the total value of a home.   

This section of the study investigates the effect of proximity to protected open space on home values in southeastern 

Pennsylvania.  It might stand to reason that an individual homeowner would be willing to pay more for a home that is 

close to a community park or trail, but, on average, are all homeowners willing to pay more for this proximity?  If so, 

how much more are they willing to pay, and how does this value vary across southeastern Pennsylvania?  If proximity to 

open space does contribute to an increase in property values, it will also result in higher property tax revenues for 

counties, municipalities, and school districts.  But, how much, if any, local tax revenue can be attributed to the proximity 

to open space of southeastern tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƘƻƳŜǎΚ 

Methodology 

To answer these questions, calculations were performed using a map of 

all parcels of protected open space in the region and a database of 

approximately 230,000 arms-length residential property sales in Bucks, 

Chester, Delaware, Montgomery, and Philadelphia counties from 2005 

to 2009.i   These calculations analyze the effect of proximity to open 

space on home value by county, type of community, and distance from 

open space.  The analysis isolates the effect on home values of proximity 

to open space from the effect of other variables that influence home 

value.  

Further information on the methodology used and the findings 

presented in this section is available in Technical Appendix A. 

Summary of Property Value Impacts 

Homes in southeastern Pennsylvania as far as one mile away from protected open space capture a measurable increase 

in their value as a result of this proximity.  Within this one-mile radius, the closer a home is to protected open space, the 

more value it captures.  When added together, the increments of value that homes in southeastern Pennsylvania 

capture as a result of their proximity to open space total $16.3 billion.  In other words, if all of the protected open space 

in the five-county region were to be eliminated, the total value of the housing stock in the five counties of southeastern 

                                                           
i Arms-length transactions do not include transactions between family members, transactions where the buyer or seller is a state or federal government agency or 
bank, blanket sales, nominal sales, or sheriff sales. 

Hedonic Regression Analysis 

The property value analysis presented in this 

section relies upon hedonic regression 

analysis, a standard technique used by 

economists to analyze demand and pricing 

for an item.  Hedonic regression is broadly 

used in analyzing housing prices as a way to 

isolate the impact that different housing 

components or characteristics have on 

home sales values within a given real estate 

market.   
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Pennsylvania would decrease by $16.3 billion.  This represents an average property value increase of almost $10,000 

across all households in southeastern Pennsylvania due to protected open space.   

By increasing the value of homes within a one-mile radius, protected open space also increases the amount of property 

taxes that the owners of these homes pay to county and municipal governments and to school districts in southeastern 

Pennsylvania.  Regionally, these additional property tax revenues amount to nearly $228 million dollars per year.  The 

increase in home values due to open space also increases transfer tax revenues that are collected when a house is sold.  

Using average numbers of annual home sales in the five-county region, it is estimated that $12.9 million in annual 

transfer tax revenues can be attributed to home value increases associated with proximity to open space.  Combined, 

increased property and transfer tax revenues equal $240 million per year.  Table 3 shows the housing value and tax 

revenue increases attributable to open space for each county. 

 

Table 3: Total Economic and Fiscal Impacts of Open Space on Housing Values, by County 

  Bucks Chester Delaware Montgomery Philadelphia Total 

Total Property Value Added by Open Space $2.5B $2.1B $2.0B $3.3B $6.4B $16.3B 

Average Per Household Property Value  
Added by Open Space 

$10,100  $11,060  $8,980  $10,294  $9,763  $9,960  

 

Total Property and Transfer Tax Revenues  
Added by Open Space 

$40.5M $34.9M $42.2M $53.3M $69.6M $240.5M 

Average Per Household Property and 
Transfer Tax Value Added by Open Space 

$165  $184  $190  $168  $106  $147  

Sources:  City of Philadelphia Department of Records, Trend MLS (courtesy of Prudential Fox & Roach), Econsult calculations. 

 

 

To assess this property value increase from another perspective, an analysis of the economic and fiscal impact on 

housing values due to protected open space was performed according to the four planning areas defined by the 

Delaware Valley Regional Planning Commission (DVRPC).  These planning areas include: 

ά/ƻǊŜ /ƛǘȅΣέ which in Pennsylvania includes the cities of Philadelphia and Chester;  

ά5ŜǾŜƭƻǇŜŘ /ƻƳƳǳƴƛǘȅκaŀǘǳǊŜ {ǳōǳǊōΣέ which includes inner-ring communities adjacent to the core cities, 

railroad boroughs and trolley car communities, and mature suburban townships;  

άDǊƻǿƛƴƎ {ǳōǳǊōΣέ which includes communities with a significant amount of developable acres that are 

experiencing or are forecast to experience strong population and/or employment growth; and  

άwǳǊŀƭ !ǊŜŀΣέ which includes ǘƘŜ ǊŜƎƛƻƴΩǎ ŀƎǊƛŎǳƭǘǳǊŀƭ ŎƻƳƳǳƴƛǘƛŜǎ ŀƴŘ ŎƻƳƳǳƴƛǘƛŜǎ with large remaining 

natural areas.7   

 

Figure 4 presents a map of these planning areas and all protected open space in southeastern Pennsylvania.
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An analysis of the additional housing value generated by protected open space within these four different types of 

ŘŜǾŜƭƻǇƳŜƴǘ ǇŀǘǘŜǊƴǎ ǊŜǾŜŀƭǎ ǘƘŀǘ ƘƻƳŜǎ ƛƴ {ƻǳǘƘŜŀǎǘŜǊƴ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ŎƻǊŜ ŎƛǘƛŜǎ ŀƴŘ ŘŜǾŜƭƻǇŜŘ ŎƻƳƳǳƴƛǘƛŜǎ 

capture more than three-quarters of the housing value attributable to open space in the five-county area, totaling nearly 

$12.5 billion.  Table 4 presents the breakdown of the housing value generated by protected open space by planning 

area.ii 

Table 4: Total Economic Impact of Open Space on Housing Values, by Planning Area 

 Core City 
Developed 
Community 

Growing 
Suburb 

Rural Area Total 

# of Housing Units 675,000 613,000 279,000 65,000 1,632,000 

Property Value Added by Open Space $6.5B $6.0B $3.0B $0.8B $16.3B 

Average Per HH Value Added by Open Space $9,610 $9,731 $10,902 $11,721 $9,960 
Sources: City of Philadelphia Department of Records, Trend MLS (courtesy of Prudential Fox & Roach), Delaware Valley Regional Planning 
Commission, Econsult calculation. 

  

¢Ƙƛǎ ŀƴŀƭȅǎƛǎ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ǇǊƻǘŜŎǘŜŘ ƻǇŜƴ ǎǇŀŎŜ ƎŜƴŜǊŀǘŜǎ ƳƻǊŜ ǾŀƭǳŜ ƛƴ ǎƻǳǘƘŜŀǎǘŜǊƴ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƻƭŘŜǊΣ ōǳƛƭǘ-up 

communities.  In these areas, higher housing densities enable more homes to capture the value created by protected 

open space. Because there are more homes in close proximity to open space in core cities and developed communities, 

these planning areas capture more total value than growing suburbs and rural areas.  On a per-household basis, 

however, homes in growing suburbs and rural areas capture more value in dollar terms.

                                                           
ii
 CƛƎǳǊŜǎ ƛƴ άtǊƻǇŜǊǘȅ ±ŀƭǳŜ !ŘŘŜŘ ōȅ hǇŜƴ {ǇŀŎŜέ (Table 4) are rounded; average per HH values were calculated prior to rounding. 

Figure 4 

Source: Delaware Valley Regional Planning Commission, 2009. 
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Effect of Proximity to Open Space 

The value that a home captures as a result of its proximity to open space varies with distance, rising to its highest level 

for homes immediately adjacent to open space and reducing to zero at a distance of one mile.  In Figure 5, these values 

are expressed in dollar amounts for homes in Philadelphia (dotted green line) and homes in Bucks, Chester, Delaware, 

and Montgomery counties (solid green line).  These values were calculated using 2009 home sales values.  

 

In Philadelphia, a home directly adjacent to a parcel of protected open space that is larger than five acres is worth an 

average of $35,000 more than a comparable home located more than one mile from protected open space.  A city home 

located a half-mile from the nearest protected open space enjoys an average increase in value of $15,000 compared to a 

similar home located more than one mile from open space. 

In Bucks, Chester, Delaware, and Montgomery counties, homes immediately adjacent to protected open space can claim 

an average of $10,000 in additional value over comparable homes farther than one mile from open space, and homes a 

half-mile from open space enjoy an average increase of $5,000.   

It is likely that homes in Philadelphia capture a higher percentage increase in value compared to suburban homes due to 

lower average house prices and the relative scarcity of protected open space in the city.  Because dense urban 

environments generally have less open space than suburban and rural environments, the value of proximity is higher in 

urban areas than outside of them, where open space generally exists in greater abundance.  
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Proximity to and Size of Open Space 

The analysis also indicates that proximity to open space has a greater impact on property values than quantity of open 

space.  Each additional acre of protected open space in southeastern Pennsylvania is associated with an increase in 

home values of approximately 0.002 percent.  This percentage is marginally higher in Philadelphia than it is in the other 

four counties studied.  These results indicate that it takes very large quantities of protected open space to have a 

meaningful impact on house values.  In dollar terms, if the acreage of open space within a quarter-mile of a home in 

Philadelphia were increased from one acre to five hundred acres, the home would capture an additional $1,239, or 0.9 

percent of the 2009 median house value.  In Bucks, Chester, Delaware, and Montgomery counties, a similar increase in 

the size of protected open space within a quarter-mile would yield $2,505, or 0.8 percent, in additional value per home.  

This suggests that the presence of many small protected open spaces will have a greater positive impact on home values 

than the presence of a few large protected open spaces.  It is important to note, however, that this property value 

finding stands in contrast to some of the other impacts evaluated in this report ς in particular, several ecosystem 

services benefits ς that realize greater value with larger open space parcels. 

 

Effect of Walking Distance 

Further analysis estimates the average increase in value for homes within a five-minute walk, or a quarter-mile, of 

protected open space.  In Philadelphia, homes within this distance of a protected open space that is larger than five 

acres capture an average additional value of 7 percent.  Homes within a five-minute walk of protected open space in 

Bucks, Chester, Delaware, and Montgomery counties capture an average additional value of 5.5 percent.  This additional 

value is an increase over the value of a comparable home that is farther than one mile from protected open space.   
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Property Value Impacts over Time 

A year-by-year analysis of regional home sales data reveals that the value of being within walking distance of protected 

open space has risen from 2005 to 2009 (See Figure 6).  For Philadelphia homes within a quarter-mile of protected open 

space, the value associated with this proximity rose by an average of $2,732 per year since 2005.  In Bucks, Chester, 

Delaware, and Montgomery counties, this value rose by an average of $876 per year. While it is not possible to draw a 

conclusion about future trends based on these five years alone, the home sales data indicate that proximity to open 

space has had a clear and positive impact on home values both before and during the economic downturn that began in 

2008. 

 

 

 

 

 

 

 

 

 

 

 

 

Conclusion 

It is clear from this analysis that homeowners in southeastern Pennsylvania recognize protected open space as an 

amenity and are willing to pay a premium to live within close proximity to it.  By supporting the value of the housing 

stock in the five counties of southeastern Pennsylvania, protected open space plays a vital role in preserving regional 

economic prosperity.  If recent trends continue and the value of proximity to open space continues to rise, its role will 

only become more prominent in the years to come. 

 

Sources: City of Philadelphia Department of Records, Trend MLS (courtesy of Prudential Fox & Roach), Econsult calculations. 
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Case Study: The Radnor Trail 
Boosting Physical Activity and Property Values 

ü Delaware County 
ü 2.4 miles 

 
Created in 2005, the 2.4-mile Radnor Trail in Delaware County provides a recreational outlet for an estimated 150,000 

users annually.  It serves as a community gathering place that encourages physical activity among township residents 

and provides an alternative way to get from one place to another in Radnor.  Despite strong resistance to the creation of 

the Trail among some homeowners, the Radnor Trail is now widely viewed as a major community amenity ς and one 

that has significantly boosted property values for nearby properties. 

Recreation 

No study has been conducted or counters installed to measure 

trail use, but John Fischer of the Friends of Radnor Trails 

estimates that the Trail can see between 200 and 600 users per 

day.8  It is estimated that the Trail has more than 150,000 day 

uses every year, mostly from Radnor and neighboring 

townships, as well as of the City of Philadelphia.9   The Trail is 

used primarily for recreation and fitness.  Activities such as 

walking, jogging, bicycling, rollerblading and dog walking are its 

most visible uses.   

The asphalt-paved Trail spans 2.4 ƳƛƭŜǎ ŦǊƻƳ wŀŘƴƻǊ ¢ƻǿƴǎƘƛǇΩǎ 

Encke Park to the shopping center at Sugartown Road and 

Route 30, winding through largely wooded and well-kept residential areas.  There are several access points, including 

the Radnor Township Building, Encke Park, the Wayne Arts Center, and now the Friends of Radnor Trails Park, which 

opened in 2009 off of Liberty Lane.  Planners strategically placed Trail access points so that users could walk to school, to 

Downtown Wayne shops and restaurants, and other destinations, such as the Whole Foods Market on Lancaster Avenue 

in Wayne.10  According to Mary Coe of the Friends of Radnor Trails, with this improved connectivity, a greater number of 

residents who live within walking distance of the Trail are opting to walk rather than use their cars to run errands.11    

Usage is further encouraged by trailhead lots where visitors can park their cars at Conestoga Road and Brookside 

Avenue, at the Township Building lot, at Odorisio Park off of West Wayne Avenue, and at the Friends of Radnor Trails 

Park.   

Community Cohesion 

Before the Trail became a place for area residents to come together to jog, bike, or stroll, the process of proposing and 

developing the Radnor Trail itself served to bring area residents together ς both for and against.  Advocates of paving 

over the former Stafford Branch of the Philadelphia and Western railway started their grassroots effort to build a multi-

use trail in 1992.  As the idea gained momentum, it also served to catalyze a group of fervent opponents who worried 

that a new trail would allow users from outside of Radnor to walk too closely to their homes, compromising privacy and 

safety.  The non-ǇǊƻŦƛǘ CǊƛŜƴŘǎ ƻŦ wŀŘƴƻǊ ¢ǊŀƛƭǎΣ ŦƻǊƳŜŘ ƛƴ мффоΣ ǿƻǊƪŜŘ ǿƛǘƘ ǘƘŜ ǘƻǿƴǎƘƛǇΩǎ 5ŜǇŀǊǘƳŜƴǘ ƻŦ tŀǊƪǎ ŀƴŘ 

ά¢ƘŜ ¢Ǌŀƛƭ is probably the most 

frequently used recreational 

facility in Radnor Township.  

Whenever I'm on the Trail, I see 

ǇŜƻǇƭŜ ǎƳƛƭƛƴƎΦέ 

-  Mary Coe, Friends of Radnor Trails 
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Recreation to raise support and funds and to hold extensive one-on-one meetings with concerned homeowners to allay 

apprehension and sell the concept to residents. 

As part of a compromise negotiated with homeowners who were originally in opposition to the proposal, a tall wooden 

fence was installed along the Trail, blocking the view ƻŦ Ƴŀƴȅ ǊŜǎƛŘŜƴǘǎΩ ōŀŎƪȅŀǊŘǎΦ  {ƛƴŎŜ ǘƘŜ wŀŘƴƻǊ ¢ǊŀƛƭΩǎ 

construction, township officials say that the community has responded in an overwhelmingly positive way and that their 

original safety concerns failed to materialize.12 

In fact, the Trail may have helped to stop some minor crimes and vandalism.  Before it was built, abandoned cars, 

appliances, trash, and broken glass were commonly found along the long-unused train tracks.13  Now, with hundreds of 

people using Radnor Trail daily and ongoing maintenance by the township, the area is cleaner and constantly monitored 

by users and township staff.   

Physical Activity 

Before ǘƘŜ wŀŘƴƻǊ ¢ǊŀƛƭΩǎ ŎƻƴǎǘǊǳŎǘƛƻƴ, the primary local options for joggers and walkers were the high school track or 

township roads.14  The Trail provides a convenient additional outlet for exercise, contributing to a healthier community.  

Aside from individuals who use the Radnor Trail for personal fitness and recreation, organized groups also take 

advantage of it.  The high school track team utilizes it for practices, and the Radnor Township Parks and Recreation 

Department offers exercise classes for adults along the Trail, including a stroller fitness class for mothers.  Additionally, 

several private fitness instructors meet clients along the Trail for training sessions.15   

Revenue Generation 

[ƻŎŀƭ ōǳǎƛƴŜǎǎŜǎ ōŜƴŜŦƛǘ ŦǊƻƳ ǘƘŜ ¢ǊŀƛƭΩǎ ǇǊŜǎŜƴŎŜΣ ŀǎ ǿŜƭƭΦ   ! ²ŀǿŀ ŎƻƴǾŜƴƛŜƴŎŜ ǎǘƻǊŜ ƭƻŎŀǘŜŘ ƴŜŀǊ ǘƘŜ ǘǊŀƛƭƘŜŀŘ ŀǘ 

Sugartown Road in Wayne benefits from an increase in its customer base due to Trail traffic and makes regular 

donations to the Friends of Radnor Trails.16  Local businesses and community groups often post advertisements and 

signs along the ¢ǊŀƛƭΩǎ fence and gates in order to reach a larger audience.  The popularity of classes offered by the 

Radnor Township Department of Parks and Recreation has raised enough fee revenues to allow the department to offer 

more diverse programming. 

Property Values 

¢ƘŜ wŀŘƴƻǊ ¢ǊŀƛƭΩǎ ǇǊŜǎŜƴŎŜ has helped to increase already strong 

property values in the desirable Main Line communities surrounding it.  

According to analysis of real estate sales within a quarter-mile of the 

Trail, proximity to the Radnor Trail equates to an average property 

enhancement of $69,139.  

The Trail is also often mentioned as an amenity in real estate listings.  

Duffy Real Estate, a listing service covering a 13-county area in 

southeastern Pennsylvania, specifically touts the Radnor Trail in an online 

description of the Radnor and Wayne areas ŀǎ άŀƴ ƻǳǘƭŜǘ ŦƻǊ ŀƴȅ ǎǇƻǊǘǎ 

ŜƴǘƘǳǎƛŀǎǘΦέ  wŜŎŜƴǘ ϷфллΣллл ŀƴŘ ϷоорΣллл ƘƻƳŜ ƭƛǎǘƛngs have 

Effect on Property Value 

$69,139 
Calculations based on home sales within 

Radnor show that homes within a quarter-

mile of the Radnor Trail can attribute an 

estimated $69,139 dollars of additional value  

to this proximity. 
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characterized properties ŀǎ άǾŜǊȅ ŎƻƴǾŜƴƛŜƴǘ ǘƻ ǘƘŜ ǘƻǿƴ ƻŦ ²ŀȅƴŜΣ ǇŀǊƪǎΣ ǘƘŜ wŀŘƴƻǊ ¢Ǌŀƛƭ ŀƴŘ ƳŀƧƻǊ ǊƻŀŘǿŀȅǎέ and as 

a άdesirable location across from park, Radnor walking trailΦέ17  

People who walk along the Trail notice that many homeowners of adjacent properties have installed steps, gates, or 

small pathways outside of their properties for Trail access.  People also strategically place for-sale signs facing the Trail 

when putting their properties on the market.18    

Conclusion 

The upwards of 150,000 people who use the Radnor Trail annually speak to the direct-use value of the Trail.  The 

hundreds of thousands of dollars in improved property values, the fitness classes that have sprung up, and the new 

parks and facilities now available because of the Trail are revenue generators for local government.  And because the 

Trail itself has brought residents together, both to use the Trail and to advocate for the Trail, it has been a valuable 

source of community cohesion.   
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 Environmental Services 

The natural landscapes of protected open space confer myriad environmental benefits to the five-county region.  This 

section draws on established research to place a dollar value on six types of ecosystem services provided by protected 

open space: water supply provision, water quality, flood mitigation, wildlife habitat, air pollution removal, and carbon 

sequestration and storage.  These represent ecosystem functions that, if lost, would require costly measures to 

replicate.  The analysis that follows estimates the value of these functions.  

Methodology 

Estimates in this section draw upon established research estimating the recurring value of the natural functions of water 

supply provision, water quality, flood mitigation, wildlife habitat, air pollution removal, and carbon sequestration, as 

well as the non-recurring value of carbon storage.19, 20  The intensity and value of these functions, which are commonly 

ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ άŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜǎΣέ ǾŀǊȅ ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ǘȅǇŜ ƻŦ ƭŀƴŘ ŎƻǾŜǊ ǇǊŜǎŜƴǘ ƛƴ ŀ ƎƛǾŜƴ ŀǊŜŀΦ  9ǎǘƛƳŀǘŜǎ ƻŦ ƭŀƴŘ 

cover variation on protected open space in southeastern Pennsylvania were applied to the values associated with each 

of the ecosystem services to produce total value estimates.  Dollar values approximating the economic value of each of 

these services are based on peer-reviewed estimates of value on a per-acre basis.iii  These total value estimates 

represent the costs avoided in southeastern Pennsylvania by not having to artificially replace the ecosystem services 

currently provided by protected open space in the five-county region.  

 Further information on the methodology used and the findings presented in this section is available in Technical 

Appendix B. 

Summary of Environmental Impacts 

{ƻǳǘƘŜŀǎǘŜǊƴ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ нллΣллл 

acres of protected open space contribute an estimated 

$132.5 million in annual cost savings and economic 

benefits through the provision of six ecosystem 

services: water supply, water quality, flood mitigation, 

wildlife habitat, air pollution removal, and carbon 

sequestration.   

Table 5 shows the composition of these environmental 

benefits.  Because Chester and Bucks counties lead 

southeastern Pennsylvania in open space acreage, it 

follows that they capture the largest share ς more than 

70 percent of the total ς of associated environmental benefits.   

                                                           
iii
 Mean estimates are presented in this section of the report.  A full explanation of estimates and the methodologies used in 

calculating them is available in Technical Appendix B.   

Ecosystem Services 

Costanza et al. (2006) compiled more than 100 academic 

studies that estimated the average per-acre value of more 

than 10 different ecosystem services.  The analysis presented 

below draws upon this research.  To ensure conservative 

estimates, this study does not include several ecosystem 

service benefits frequently quantified by Costanza and other 

experts.  For example, while the ecosystem services of soil 

formation, pollination, and biological control are not included 

in Table 6, it is estimated that together they account for at 

least $15 million in annual avoided costs on protected open 

space in southeastern Pennsylvania. 
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In addition to the annual environmental benefits listed in Table 5, existing trees on the five-Ŏƻǳƴǘȅ ǊŜƎƛƻƴΩǎ ǇǊƻǘŜŎǘŜŘ 

open spaces store an estimated $61.4 million in carbon.  All dollar values in this section aside from these carbon storage 

benefits presented in Table 13 are annual and recurring. 

 
Table 5: Total Environmental Benefits, by Type and County ($M per Year) 

Ecosystem Service Bucks Chester Delaware Montgomery Philadelphia Total 

Water Supply $16.3  $17.9  $4.8  $6.2  $5.0  $50.2  
Water Quality $3.1  $4.8  $0.9  $1.3  $0.8  $10.9  
Flood Mitigation $13.8  $12.8  $4.2  $3.3  $3.4  $37.5  
Wildlife Habitat $5.5 $7.6 $0.7 $2.8 $0.3 $16.9 

Air Pollution Removal $4.2  $6.1  $1.4  $2.5  $0.9  $15.1  
Carbon Sequestration $0.5  $0.8  $0.2  $0.3  $0.1  $1.9  

Total $43.4  $50.0  $12.2  $16.4  $10.5  $132.5  
Sources: Costanza et al., 2006; Nowak et al., 2006; Nowak et al., 2007; U.S. Department of Agriculture, 2010; Econsult calculations. 

 

Water Supply 

The soil of undeveloped land stores water, replenishing streams, reservoirs, and aquifers.  This natural system provides 

for the continuous recharge of the five-Ŏƻǳƴǘȅ ǊŜƎƛƻƴΩǎ ŦǊŜǎƘ ŀƴŘ ŎƭŜŀƴ ǿŀǘŜǊ supply.  Were this ecosystem service to 

fail, southeastern Pennsylvania would be forced to import water from elsewhere or more extensively treat local water, 

both of which are costly endeavors.21   Forests and wetlands are particularly productive land covers for water supply 

provision.  The larger the land cover, the greater the benefits derived. 

Southeastern Pennsylvania realizes more than $50 million in annual cost savings from natural water supply services on 

protected open space.  Table 6 displays the value of water supply services by county and by type of protected open 

space.  

 

Table 6: Water Supply Service Benefit, by Type of Open Space and County ($M per Year) 
Open Space Type Bucks Chester Delaware Montgomery Philadelphia Total 

Federal - $0.3 $1.3 $0.4 $0.6 $2.6 

State $5.4 $2.6 $0.5 $0.8 *$0.0 $9.3 

County $3.7 $2.4 $0.3 $1.8 $4.2 $12.4 

Municipal $4.4 $2.3 $1.8 $1.8 $0.1 $10.4 

Preserved Farmland $1.0 $2.7 *$0.0 $0.5 - $4.2 

Privately Protected $1.8 $7.6 $0.9 $0.9 $0.1 $11.3 

Total $16.3 $17.9 $4.8 $6.2 $5.0 $50.2 
 
Sources: Costanza et al., 2006; Econsult calculations. 
*Value is greater than zero, less than $50,000 
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Water Quality 

Forests and wetlands provide a natural protective buffer between human activities and water supplies.  This buffer 

prevents several types of waste, including pathogens, excess nutrients, metals, and sediments, from entering the water 

supply.  Annually, southeastern Pennsylvania receives $10.9 million in economic benefit from the ability of protected 

open space to naturally enhance water quality.  This service is driven largely by the proportion of forest, wetland, and 

ǊƛǇŀǊƛŀƴ ōǳŦŦŜǊ ƻƴ ǎƻǳǘƘŜŀǎǘŜǊƴ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ǇǊƻǘŜŎǘŜŘ ƻǇŜƴ ǎǇŀŎŜǎΦ  ²ƛǘƘƻǳǘ ǇǊƻǘŜŎǘŜŘ ƻǇŜƴ ǎǇŀŎŜΣ ǘƘŜ ǊŜǎƛŘŜƴǘǎ ƻŦ 

the five-county area would be forced to pay for alternative groundwater filtration or water treatment methods.  Table 7 

presents a breakdown of the regional benefit derived from water quality services by county and type of open space. 

Table 7: Water Quality Service Benefit, by Type of Open Space and County ($M per Year) 
 

Open Space Type Bucks Chester Delaware Montgomery Philadelphia Total 

Federal - $0.1 $0.2 $0.1 $0.1 $0.5 

State $1.0 $0.5 $0.1 $0.2 *$0.0 $1.8 

County $0.6 $0.5 $0.1 $0.3 $0.7 $2.2 

Municipal $0.8 $0.5 $0.3 $0.3 *$0.0 $1.9 

Preserved Farmland $0.3 $1.0 *$0.0 $0.2   - $1.5 

Privately Protected $0.4 $2.2 $0.2 $0.2 *$0.0 $3.0 

Total $3.1 $4.8 $0.9 $1.3 $0.8 $10.9 
Sources: Costanza et al., 2006; Econsult calculations. 
*Value is greater than zero, less than $50,000 

 

Flood Mitigation 

Many natural landscapes serve as a buffer protecting people and properties from destructive natural events, such as 

flooding.  The absorptive capacity of protected open space in southeastern Pennsylvania helps to mitigate the risk of 

flood during storm events by trapping and containing storm water.  Were the five-county region to be deprived of this 

natural service, residents and local governments would be forced to undertake costly measures to protect the built 

environment from further damage as a result of flooding, such as constructing dams and reservoirs.  The total annual 

benefit to southeastern Pennsylvania generated by natural flood mitigation services is equal to $37 million.  Table 8 

displays the breakdown of this benefit by county and by open space type. 

Table 8: Flood Mitigation Service Benefit, by Type of Open Space and County ($M per Year) 
 

Open Space Type Bucks Chester Delaware Montgomery Philadelphia Total 

Federal - $0.2 $1.7 $0.4 $0.8 $3.1 

State $4.7 $1.9 *$0.0 $0.3 *$0.0 $6.9 

County $2.0 $1.3 $0.1 $0.9 $2.5 $6.8 

Municipal $4.7 $1.6 $1.7 $0.9 $0.1 $9.0 

Preserved Farmland $0.8 $2.3 *$0.0 $0.4 - $3.5 

Privately Protected $1.6 $5.5 $0.7 $0.4 *$0.0 $8.2 
Total $13.8 $12.8 $4.2 $3.3 $3.4 $37.5 
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Sources: Costanza et al., 2006;  Econsult calculations. 
*Value is greater than zero, less than $50,000 

Wildlife Habitat 

aŀƴȅ ƻŦ ǎƻǳǘƘŜŀǎǘŜǊƴ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ǇǊƻǘŜŎǘŜŘ ƻǇŜƴ ǎǇŀŎŜǎ ǎŜǊǾŜ ŀǎ Ƙŀōƛǘŀǘǎ ŦƻǊ ŀ ŘƛǾŜǊǎŜ ŀǊǊŀȅ ƻŦ Ǉƭŀƴǘǎ ŀƴŘ ŀƴƛƳŀƭǎΦ  

Intact forests and wetlands harbor species that people value for both aesthetic and functional purposes.  Values in this 

section estimate the amount of money that people would be willing to pay to preserve wildlife on protected open space 

in southeastern Pennsylvania.  It is important to note that the value associated with wildlife habitat is of a different 

nature than the values associated with the other ecosystem services included in this section - it does not represent an 

avoided cost.  To ensure a conservative valuation of the benefit derived from the preservation of wildlife habitat on 

protected open space, the estimates in this section are based on minimum willingness-to-pay values from the research 

literature.22  An analysis using these values reveals that wildlife habitat on protected open space in southeastern 

Pennsylvania has an estimated annual value of nearly $17 million.  Table 9 presents county values for these wildlife 

habitat benefits in addition to values for each type of open space. 

 
Table 9: Wildlife Habitat Service Benefit, by Type of Open Space and County ($M per Year) 

 

Open Space Type Bucks Chester Delaware Montgomery Philadelphia Total 

Federal $0.0 $0.2 *$0.0 $0.4 *$0.0 $0.6 
State $0.5 $0.3 $0.1 $0.3 $0.1 $1.2 
County $0.6 $0.4 $0.1 $0.5 $0.1 $1.7 
Municipal $0.9 $0.6 $0.2 $0.5 *$0.0 $2.3 
Preserved Farmland $2.2 $2.9 *$0.0 $0.9 $0.0 $6.1 
Privately Protected $1.3 $3.3 $0.2 $0.2 *$0.0 $5.0 

Total $5.5 $7.7 $0.6 $2.8 $0.2 $16.9 
 
Sources: Costanza et al., 2006; Econsult calculations. 
*Value is greater than zero, less than $50,000 

 

Air Pollution Removal 

Poor air quality is common in many urban and suburban areas and can lead to a variety of human health problems, 

including asthma and other respiratory ailments.  The pollutants that compromise air quality also can damage buildings 

and plants, give rise to smog, and disrupt the ecosystem.  Trees mitigate significant amounts of air pollution through 

botanic respiration processes that remove pollutants from the air.  This naturally occurring air pollution removal process 

contributes to environmental quality and health.   

An analysis of regional satellite imagery reveals that protected open space in southeastern Pennsylvania contains more 

than 72,400 acres of tree canopyτ37 percent of all protected open space.  Table 10 presents tree canopy acreage by 

open space type and by county. 
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Using this total tree canopy acreage figure and established estimates of the per-ton benefits of removing various 

airborne pollutants, it is estimated that trees on protected open space annually provide $15 million in air pollution 

removal services in southeastern Pennsylvania.23  If all protected open space in southeastern Pennsylvania were 

developed, this is the sum that would have to be spent to maintain the current level of air quality.  

This analysis includes benefits derived from the removal of five different pollutants: ozone (O3), particulate matter (PM-

10), nitrogen dioxide (NO2), sulfur dioxide (SO2), and carbon monoxide (CO).  Table 11 presents the benefit generated for 

the removal of each pollutant, by county and for southeastern Pennsylvania as a whole. 

Table 11: Air Pollution Removal Benefits ($M per Year) 
 

Pollutant $ / ton Bucks Chester Delaware Montgomery Philadelphia Total 

O3 
+$6,752     $1.8     $2.6       $0.6             $1.1             $0.4     $6.5 

PM-10 +$4,508     $1.3     $2.0       $0.4             $0.8             $0.3     $4.8 

NO2 
+$6,752     $0.9     $1.3       $0.3             $0.5             $0.2     $3.2 

SO2 
+$1,653     $0.2     $0.2   $0.05 $0.09 $0.03     $0.6 

CO +$959      $0.02   $0.02 $0.01 $0.01           *$0.0 $0.06 

Total      $4.2     $6.1       $1.4             $2.5             $0.9 $15.1 
 
Sources: Nowak et al., 2006;  Nowak et al., 2007; U.S. Forest Service, 2010; Econsult calculations. 
*Value is greater than zero, less than $50,000 
  +Figures not in $M 

 

Carbon Sequestration and Storage 

Trees mitigate the impacts of climate change by sequestering and storing atmospheric carbon from carbon dioxide.  

Carbon storage is an estimate of the total amount of carbon stored in the existing biomass of trees, both above and 

below ground.  Using a $21 per-ton value of the social cost of carbon, it is estimated that trees on southeastern 

tŜƴƴǎȅƭǾŀƴƛŀΩǎ ǇǊƻǘŜŎǘŜŘ ƻǇŜƴ ǎǇŀce store $61.4 million in carbon within existing biomass.24  This value approximates 

the dollar value of damages associated with an increase in carbon emissions in a given year.25  In other words, if the 

Table 10: Acreage of Tree Canopy Cover, by Type of Open Space and County 
 

Tree Canopy Cover Bucks Chester Delaware Montgomery Philadelphia Total 

Federal 0 623 103 677 154 1,557 

State 8,364 4,477 1,955 2,206 59 17,061 

County 3,642 3,229 594 2,332 3,774 13,571 

Municipal 3,959 3,716 1,861 3,673 115 13,324 

Preserved Farmland 1,387 3,267 568 709 0 5,931 

Privately Protected 2,838 14,065 1,421 2,450 254 21,028 

Total 20,190 29,377 6,502 12,047 4,356 72,472 

Sources: U.S. Department of Agriculture, 2010;   Econsult calculations. 
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carbon currently stored in trees on protected open space were released into the air, it would cause damages that would 

cost $61.4 million to mitigate. It is important to note that the estimate of the value of stored carbon is not annual. The 

storage of carbon in a tree represents a one-time benefitτthe carbon is kept out of the atmosphere until the tree dies.    

As a tree grows, it pulls carbon from the air.  New growth on trees is responsible for carbon sequestration, which is 

measured on an annual basis. Every year, new growth on the trees on protected open space in southeastern 

Pennsylvania sequesters an additional $2 million in carbon.  This estimate controls for the yearly release of stored 

carbon through the death and decay of trees. Like the carbon storage estimate, this estimate measures the monetary 

damages associated with each ton of carbon that is sequestered.  Because this carbon is taken out of the air by trees on 

protected open space, these damages are avoided, representing savings for the five-county area. 

Table 12 presents estimates of the tons of carbon sequestered and stored by trees on the protected open space in 

southeastern Pennsylvania. Table 13 presents a county-by-county breakdown of the benefits derived from the storage 

and sequestration of carbon by trees on protected open space.   

 

Table 12: Estimated Carbon Sequestration and Storage Amounts (Tons) 
 

Pollutant Bucks Chester Delaware Montgomery Philadelphia Total 

Carbon Sequestration 25,794 37,533 8,306 15,392 5,566 92,591 

Carbon Storage 814,174 1,184,724 262,193 485,848 175,685 2,922,624 
 
Sources: Nowak et al., 2006; Nowak et al., 2007; U.S. Forest Service, 2010; Econsult calculations. 

 

 
Table 13: Carbon Sequestration and Storage Benefits ($M) 

 
Pollutant $ / ton Bucks Chester Delaware Montgomery Philadelphia Total 

Carbon Sequestration +$21   $0.5   $0.8 $0.2   $0.3 $0.1     $1.9 

Carbon Storage* +$21 $17.1 $24.9 $5.5 $10.2 $3.7 $61.4 
 
Sources: Nowak et al., 2006; Nowak et al., 2007; U.S. Forest Service, 2010; Econsult calculations. 
   +Figures not in $M 
   *Carbon storage figures are not annual 
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