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Protected open spacespublic parks, preserved farmland, and private conservec
lands¢ provide substantial economic, environmental, and public health benefits
surrounding communities. These benefits, however, are generally not well
understood and areften undervalued in policy debates and investment decisior
In the interest of fostering a better understanding of these benefits, this study
estimates the economic value generated by protected open space in southeast
Pennsylvania.

Approximately 14 prcent 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 R
Trail, working farms across southeastern Pgivenia, and private land trust
owned or eased lands.

Building off of previous valuation studies and using standard economic analysit
techniques, this study estimates the value of protected open space in southeas
Pennsylvania by measuring impactsass four areas: (1) the effects of protected
open space on residential property values, (2) the value associated with
SYOANRBYYSyGlf aSNWAOSa LINPJARSR 08
spaces, (3) the value of recreational activity on protecipdn space and
associated avoided healtare costs, and (4) jobs and revenue created as a rest
of activity on and connected to protected open space.

This analysis indicates that protected open space adds significant value to the
regional economy (seéght), with benefits accruing to businesses, governments,
and households. The economic benefits generated by protected open space
accrue in different ways some are direct revenue streams to individuals or
governments, some represent asset appreciatiaiue, some accrue in the form of
avoided costs. Because these values differ in nature, the estimates in this stuc
should not be added together to produce a single aggregate value of protected
open space in southeastern Pennsylvania.

The estimates presead in this study shoulgrovide elected leaders, policy
makers and the general publiwith new perspective on the value pfotected

open space andontribute toinformed decisiongoncerning future development
in southeastern Pennsylvania. It is img@ot to note, however, that this study
does not analyze the costs associated with acquiring, preserving, or maintainin
land as protected open space, and does not represent alwersefit approach.

TheEconomic Value of Protected Open Spa&vitheastern Pennsylvania



Homeowners are willing to pay a premium to live in close proximity to protected open space. As a result, southeastern
t Syyaet gryalQa SEAalGAy3a 2Ly &Lk 0SS FRRa (2 GKS 2@SNI
citizens throughigher 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 countiesotitheastern Pennsylvania from 202809 to estimate the effect of

protected open space on residenti@operty valuesand the attendant fiscal impacts. Results indicate that proximity to
open space contributed a significant positive impact to resideptiagperty values both before and during the economic
downturn that began in 2008. Key findings include:

Homes in southeastern Pennsylvania as far as one mile away from protgmedspace capture a measurable
increase in their value as a result of this proximity. When added together, the increments of value that homes i
southeastern Pennsylvania capture as a result of their proximity to open space total $16.3 billion dollars.

By increasing the value of homes within a anie radius, protected open space also increases the amount of
property taxes and transfer taxes that local governments and school districts recsivetireastern
Pennsylvania. These increased property and transfer tax revenues equal $240 million in total per year.

Households Governments
@ [ ]
[ ]

n
Nearby protected open Property value increases
space increases home attributed to nearby open
values, resulting in space result in higher
increased home equity and property and transfer tax
wealth captured when the revenues for local

home is sold. governments.



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 mtigation 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 wisieveralenvironmental service§ K1 Gy I G dzN> £ £ @ 200dzNJ 2y & 2 dzi
protected open spaces, including water supply, flood mitigation, provision of wildlife habitat, air pollution removal, and
carbon sequestration and storage. Key findings include:

Protected open space in the famunty region contributes an estimated $133 million in annual cost savings and
economic benefits through the provision of six ecosystemises: 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 replaceostatem services
currently provided by protected open space within the fo@unty region.

LG Aa SadAYIFIGSR GKIFIG GNBSa 2y a2 dzi KapproximabelyIgol mifighy a &
in carbon within existing biomass. If the carbon currently stored in ttd@sth above and below groungion
protected open space were released into the air, it would cause damages due to increased carbon emissions
that would cest approximately $61 million to mitigate.

Governments Businesses Households

fiid -] i

Local governments avoid Businesses avoithving to Homeowners avoid having to

having to spend money to  pay additional taxes to pay additional taxes to replicate
artificially replicate the replicate the environmental the environmental functions
CUEl) EmilireEEl functions provided by provided by protected open
functions provided by i

protected open space. space and to repair damage

protected open space.
causedby flooding and air

pollution.



Park usage generates value via the consumer benefit that residents enjoy by engagorgationand exercise for free
or at belowmarket rates instead of turning to private markets for the same activities. There also are considerable
health cost avoidancand productivity savings related to rigorous exercise on protected open space. This study
estimates these direct use and health cost savings benefits. Key findings include:

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

protected open space within southeastern Pennsylvaiiihis value represents the additional amount of money
that residentsin the fivecounty regiorwould be willing to spend in the private market to participate in the
recreational activitieshat they currently enjoy on protected open space.

Physically active people typically enjoy a variethiedlth benefits including lower incidence of cardiovascular
diseases, diabetes, depression, certain cana@rdobesity. It is estimated that the moderate and strenuous
activity that takes place on protected open space in southeastern Pennsylvania acco@n85anillion in
avoided medical costs annually.

It is estimated that businesses in southeastern Pennsylvania avoid $485 million in lost productivity costs per ye:
as a result of the physical agties 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 figeunty iegion.

Households Businesses

i ]

Protected open space provides free and The recreational opportunities available on

low-cost recreational activities that protected open space contribute to the
residents would otherwise havetopayfo KSI f 6 K 2F GKS NB3IA2
in the private market. Ayid2 +F@2ARSR YSRAOL

compensation, and lost productivity costs.
Moderate and strenuous recreational
activity on protectedopen space also
results in avoided medical costs.



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 estimatep#ming, employment, earnings,
andtax revenuesssociated with these activities. Key economic benefits associated with these activities on protected
open space are:

It is estimated that $566 million in annual spending occurs on and because of protgeadpace 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 spendingetated to tourism associated with protected open space. This spendirgym of

outlays by businesses and governmeqtgpresents an overall economic benefit to the fisunty region.

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 farcted farmland; and guides and hospitality professionals
catering to tourists who visit protected open space.

Salaries paid to individuals working jobs on or related to protected open space in southeastern Pennsylvania
total nearly $300 million 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.

Businesses Governments Households
® @
[ ]
n
Protected open space, including farmlanc The economic activity spurred by Protected open space provides
and public parks, is a source of commerc protected open space generates tax economic opportunity for residents of
for businesses in the fiveounty region. revenue forlocal governments in the southeastern Pennsylvnia in the form

form of income and property taxes. of employment and wages.



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 demonstrathow protected open space contributes to economic development and fiscal stability and
reverse the common misconception that undeveloped or conserved land iprmooluctive and nosrevenue producing.

Toward that end, this study estimates the economilugaof protected open space in southeastern Pennsylvania,

focusing on Bucks, Chester, Delaware, and Montgomery, and Philadelphia counties. The analysis that follows deals w
three types of protected open space: public parks (95,744 acres in southe&®&pnsylvania), 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:

the effect that protected operspace has oresidential property values

the environmentalvalue2 ¥ 42 dzi KSIF a0 SNy t Syyaet gl yAl Qa LINRGSOGS
the value generated througtecreationon these spaces; and

jobs and revenuereated as a result of activity on and connected to protected open space.

PN

ProtectedOpen 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 oreased lands, and preserved farmland. Table 1 presents a breakdown of these types of open space across th
five-county region.

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

Federal 0 10288 729 1,964 373 4354
o State 12,880 7,218 2584 3,774 259 26,715
S County 7919 5,956 1,659 4,899 8267 28,700
% Municipal 11,979 8787 4,630 9,129 1,450 35975

Total Public 32,778 23,249 9,602 19,766 10,349 95744
o Preserved Farmland 9,982 24,875 236 6,940 0 42,033
o Lend TR g 0ie 0 2,903 31661 488 59,604
. Protected

Total Private 18,028 69,381 3,139 10,601 488 101,637

TheEconomic Value of Protected Open Spa&oitheastern Pennsylvanié



Introduction 7

Total Protected Open Space 50,806 92,630 12,741 30,367 10,837 197,381
Source: Delaware Valley Regional Planning Comm;s0fY
FLY tKAfIFIRSELKAISZ aO2dzyieé¢ tlyRa INBE (K2aS T2NYSNI & ediyRENJ

by the Philadelphia Department of Recreation. These twitieenhave since combined.

The more than 197,000 acres of protected open space in southeastern Pennsylvania is roughly evenly divided betweel
public and private ownership (see Figure 1 below). Tweng/percent of this total exists as privately presstv

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), sfaecéit),

and federal (2 pecent). Almost threequarters 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).

Figure 1: Total Protected Open Space, by Type Figure 2: Total Protected Open Space by County
Federal Philadelphia
oy 6%

Montgomery
15%

Land
Trust/Privately
Protected Delaware
30% . 6%

Preserved Cl‘lézzer
Farmland
21%
Source: Delaware Valley Regional Planning Commijs2007 Source: Delaware Vajl&Regional Planning Commission, 200

Oneseventh (14 percent) of total land area in southeastern Pennsylvania currently is protected open space (see Table
2). Onma countyby-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 Penns

County Total Sq. Mi. Protected Sg. 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%



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

PreviousOpen SaceValuation Sudies

Over the past decade, a growing body of research has examined the economic value of protected opér $pace.
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 comwitititethe Philadelphia
region. Two smabcale studies within the City of Philadelphia have explored the impact of parks and greening on

LINE LISNI @ @I f dzSa o Ly mdtnI NBaSFNOKSNE -&ckelPahiypaBkiParidk S
home values and found a significant positive impadore recently, a 2004 Wharton analysis looked at the impact of
IANBSYyAy3d Ay@SaitySyidia Ay tKAfIFIRSELKAIFIQAa bS¢g YSyairy3aidz,
plantings increased stounding housing values by between 10 and 30 percent.

LY Hnny> (GKS ¢NHza (G F2NI tdzoftAO [FYyRQa /SyYyGdSNI F2NJ/ AdGe
generated by the 10,000 acres of parkland located within the City of PhilsidélUndertaken for the Philadelphia

Parks Alliance, the study looked at seven factgpsoperty value, tourism, direct use, health, community cohesion,

clean air, and clean waterand produced dollar estimates of the value added by city parks. Tis¢ for Public Land
F2dzy R GKFG t KAfFRSELKAFIQA LI Nl & LINPOGARS aA3ayAFAONy il |
for residents, and cost savings for residents.

¢tKAA NBIA2YyIt &aiddzRé o0dzi f Ra IphaBnal@ssk, etamibing ¢nhidyzaf the saraeNdctorsizo €
but coming up with different values due to different methodologies and the larger study area.

StudyApproach

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 spaaelated activities), tax revenues (e.g., increased property tax collections due to higher
property values), and @ed 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 studyiewes 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 heddtled costs; and the fis 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
t Syyaet glryalQa SEAAGAyYy3 2 LiSkousingdtockS This iRdreasedivealthl iK Bptieed /NI
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 salestUdhsestimates the increase in

property valuesassociated with protected open space in southeastern Pennsylvania and the attendant fiscal impacts.



Protected open space also provides value in the form of naturally occurring environmental procedsese pirotected

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

naturally occuronso® S| a0 SNy t Syyaef gl yAal Qa LINRBGISOGSR 2LJS aLl o
mitigation, provision of wildlife habitat, air pollution removal, and carbon sequestration and storage.

Direct use of parks generates value via the consumeetietiat residents enjoy by engagingriecreationand exercise
for free or at belowmarket rates instead of turning to private markets for the same activities. There also are
considerabléhealth cost avoidanceand productivity savings related to rigor@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 visition to public park maintenance. The analysis estimatesfieanding, employment, earnings,
and tax revenuesssociated with these activities.

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

prove difficult to measure or estimate. Some of these omitted benefits include more personal and subjective values,
such as cultural, spiritual, aesthetic, and stremduction benefits, as well as benefits associated with increased civic
capital orcommunity cohesion and crime reduction. Some of these benefits, however, are addressed via the seven cas
study profiles included throughout the report.

Case Studies

Seven case studies of different types of protected openeiam across the fiveounty 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 affenhardto-quantify benefits, such as

community cohesion. Figure3: Case Studies

The seven case studies represent the
variety of different types of protected oper
spacec parks and trails, preserved
farmland, and privately conserved langls
across southeastern PennsylvaniaeTh
case studies are of the Radnor Trail in
Delaware County; the Hopewell Big Wood
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 Cke&er County.

'\/\/\D Lr'f%

o

SourceEconsult Corporation.



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 ham residential property values. Standard inmmuttput 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 wasfemsible 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 arfcsiudy methodology is

included in Technical Appendices£A

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 conseamiieach, 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¢ 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 restd 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
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 thectventy
region. These estimates should not be mpieted as the amount of money that would be lost if all
public parks in southeastern Pennsylvania were to be developed.

Double countingc Double counting occurs when a value is overstated due to it being accounted for in two
separate analyses. While shétudy 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 ssat@mal cost savings and
property values (i.e., people include the convenience of recreational use on nearby open space in home
sales prices). lItis 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 estimationg Value transfer methods are utilized where data collection proves too costly or time
consuming. In surveying existing studies for benefit transfer values (e.gmdolwis 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 rearchers 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 averag¥ @l a a g Af f Ay 3y S
LI &@¢ F2NJ I LI NIGAOdzZE I NJ aSNIDA OS 2bdded; Dsichdithay e @ ¢ KS& S
estimate the amount of money the average consumer would be willing to pay for a service or activity if




it were not provided by proteed 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 lowcost services and opportunities provided by protected open space.

Adnowledging 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 thestudy.

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

Because the estimates in this study represaiffierent types of valueg some represent wealth generation via asset
appreciation or earnings, some represent additional tax revenues, some represent avoidedtbestshould not be
added together to produce a single number representing the totalesygge 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 accoaitrdad variety of land covers, economic
activities, recreational activities, ecosystem services, and other factors that exist or occur on this protected open space

SOldzaS (GKS aitdzReQa SailAYl dSa they sBouldhdzOekusedn cRcuIZiGnNE A (1 &
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 toare 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.



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
RAAGNROG AG Frffa gAGKAYIZ YR Ada O2YYdzyAdé Qa LINE LISNI
lower the totalvalue 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 1
open space doesoatribute 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 proximit
to open space of southeastetnSy yae f @k yAl Qa K2YSaKk

Methodology

To answer these questions, calculations were performed using a may Hedonic Regression Analysis

all parcels of protected open space irethegion and a database of

’ ) ) i The property value analysis presented in this
approximately 230,000 arrdgngth residential property sales in Bucks,

section relies upon hedonic regression

Chester, Delaware, Montgomery, and Philadelphia counties from 20C
to 2009' These calculations analyze the effect of proximity to open
space on home valuey county, type of community, and distance from
open space. The analysis isolates the effect on home values of prox
to open space from the effect of other variables that influence home
value.

Further information on the methodology used and the fimgh
presented in this section is available in Technical Appendix A.

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 t
isolate the impact that different housing
components or characteristics have on
home sales values within a given real estate
market.

Homes in southeastern Pennsylvania as far as one mile away from protected open space capture a measurable increa
in their value as a result of this prixity. Within this onamile 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 t&a6.3 billion. In other words, if all of the protected open space

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

iArmslength transactions do not include transactions between family members, transactions where the buyer or seller is datdat@logovernment agency or
bank, blanket sales, nominal sales, or sheriff sales.

TheEconomic Value of Protected Open Spa&vitheastern Pennsylvania?2



Pennsylvania would decrease by $16.3 billion. This represemtgeaage 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 ange radius, protected open space also increases the amount of property
taxesthat 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 duo open space also increases transfer tax revenues that are collected when a house is sold.
Using average numbers of annual home sales in thecfivmty region, it is estimated that $12.9 million in annual

transfer tax revenues can be attributed to henaalue 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 3Total Economic and Fiscal Impacts of Open Space on Housing Values, by County

TotalPropertyValue Added by Open Space $2.5B  $2.1B $2.0B $3.3B $6.4B $16.8
AweragePerHouseholdPropertyValue

Added by Open Space $10,100 $11,060 $8,980 $10,294 $9,763 $9,960
Total Propertyand TransfeiTax Revenues

Added by Open Space $40.0M  $34.9M $42.M $53.3M $69.6M  $240.5V
AweragePerHousehold Propertgnd $165 $184 $190 $168 $106 $147

TransferTax Value Added by Open Space

Source: 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 analysigobttmmic 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:

G/ 2 NB wiick iih Benrisylvaa includes the cities of Philadelphia and Chester;

G588t 2 LISR [/ 2 YY dzy Avhhirellidésde®ing catmtndalids Adjacent to the core citjes
railroadboroughs and trolley car communitieand mature suburban townships

a DNER ¢ A y 3 wHictzadiztiEE@&rimunitieswith a sgnificantamountof developable acrethat are
experiencing oare forecast to experiencgtrongpopulation and/or employmengrowth; and

a wdzNJ f whiciNigludest KS NBE I A 2 yQa | INR Odzt (i dzNwitl Iarg"biemafrdmg)\ GASa
natural areas.

Figured presents a map of these planning areas and all protected open space in southeastern Pennsylvania.
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DVRPC Planning Areas and
Protected Open Space
VRPC Planning Areas

Core City

Developed Community/Mature Suburb|

Growing Suburb

| Rural Area

[ Protected Open Space
N

Figured

An analysis of the additional housing value generated by protected open space within these four different types of
RS@GSt2LI¥Syid LI GGSNya NB@GSIHta GKFd K2YSa Ay {2dziKSI ai:
capture more than thregquarters of the housing value attributable to open space in thediventy area, totaling nearly
$12.5 billion. Table 4 presents the breakdown of the housing value generated by protected open space by planning
area’

Table4: Totd Economic Impact of Open Space on Housing Values, by Planning Area

. Developed Growing ) )
Core City Community Suburb Rural Area Total
# of Housing Units 675,000 613,000 279,000 65,000 1,632,000
PropertyValue Added by Open Space $6.5B $6.0B $3.0B $0.88 $16.38

Average Per HValue Added by Open Spac  $9,610 $9,731 $10,902 $11,721  $9,960

Source: City of PhiladelphiBepartment of Records, Trend MLS (courtesy of Prudential Fox & RadawgrbValley RegionalPlanning
Gommission Econsult calculation

I A X 4 A x A
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communities. In these areas, higher housing densities enable more homes to capture the value created by protected
open space. Becauskere 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. Gmoaigetiold basis,

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

TCA 3 dzNIB a SewcgPelagare Nagey Feorl BirnrRamE Hin® 70ihaek; Serage per HH.USIyes were calculated prior to rounding.



The valughat a home captures as a result of its proximity to open space varies with distasiog to its highest level

for homes immediately adjacent to open space and reducirgeto at a distance of one milén Figure 5, these values

are expressed in dollar amounts for homes in Philadelphia (dotted green line) and homes in Bucks, Chester, Delaware
and Montgomery countieésolid greerline). These values were calculated us@9 home sales values.

Figure 5: Average Increase in Home Value Due to Proximity to Open Space
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Sources: City of Philadelphia Department of Records, Trend MLS (courtesy of Prudential Fox & Roach), Econsult calculations.

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 spégdiome
located a haHmile from the nearest protected open space enjoys an average increase in value of $15,000 compared to
similar home located more than one mile from open space.

In Bucks, Chester, Delaware, and Montgomery counties, homes immedaalielcent 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
half-mile from open space enjoy an average increase of $5,000.

It is likely that homes in Phiflelphia 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 suluaia rural environments, the value of proximity is higher in
urban areas than outside of them, where open space generally exists in greater abundance.



Proximity to and Size of Open Space

The analysis also indicates that proximity to open space hasategliempact 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 highdadePhia 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-qubatdra 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 i
the sizeof protected open space within a quarterile 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 valt
than the presence of a&fv 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 regarparticular, several ecosystem

services benefitg that realize greater value ith larger open space parcels.

Effect of Walking Distance

Further analysis estimates the average increase in value for homes withinmaifiuee walk, or a quartemile, of
protected open space. In Philadelphia, homes within this distance of a proteptadspace that is larger than five
acres capture an average additional value of 7 percent. Homes within-@iiivge walk of protected open space in
Bucks, Chester, Delaware, and Montgomery counties capture an average additional value of 5.5 fédriseandditional
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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A yearby-year analysis of regional home sales data reveals that the value of\witing walking distance of protected

open space has risen from 2005 to 2009 (See Figure 6). For Philadelphia homes within angjleacieprotected open
space, the value associated with this proximity rose by an average of $2,732 per year since Blfi¥ks,| 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
spa@ has had a clear and positive impact on home values both before and during the economic downturn that began i
2008.

Figure 6: Change in Value of Homes
within a quarter-mile of Protected Open Space, 2005 -2009
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Source: City of Philadelphia Department of Records, Tidh& (courtesy of Prudential Fox & Roach), Econsult calculatic

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 he 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 promind in the years to come.






Boosting Physical Activity aioperty Values

U Delaware County
i 2.4 miles

Created in 2005, the 2-shile Radnor Trail in Delaware County provides a recreational dotiein estimated 150,000
users annually. It serves as a community gathering place that encourages physicalaamtivitytownship residents
and provides an alternative way to get from one place to another in Radnor. Despite strong resistance to the cree
the Trail among some homeowners, the Radnor Trail is now widely viewed as a major community graedigne

that has significantly boosted property values for nearby properties.

Recreation

No study has been conducted or counters installed to measu

trail use, but Johnigcher of the Friends of Radnorails g ¢ K S 1S q:)rblldakﬂyfthe most
estimates that thelrail can see between 200 and 600 users pe .

day.8 It is estimated that the Trail has more thab60,000day frequently used recreational
uses every yeamostly from Radnor anaeighboring facility in Radnoﬁ’ownship.

townships, as well as of the City of Philadelphi@heTrail is , .
used primaily for recreation and fitness. chivitiessuch as Whenever I'm on the Tl’al|, | see

walking jogging bicycling rolletbladingand dogwalking areits LIS2 LI S aYAf A y 34
most veible uses

R - Mary Coe, Friends of Radnbrails
The asphalpaved Trail spans2¥MA £ S& FTNRBY wl |

Encke Parto the shopping center at Sugartown Road and

Route 30, winding through largely wooded amdll-kept residential areas. There aseveralaccess points, including
the Radnor Township Building, Encke Park, the Wayne Arts Center, and nerietids of Radnor Trails Park, which
opened in 2009 off of Liberty LanPlanners strategically placddail access points so that users could walkdoeml, to
Downtown Wayne Isops and restaurants, arather destinations, such ake Whole Foods Market on Lancaster Avenu
in Wayne'® According to Mary Coe of the Friends of Radnor Trails, with this improved connectivity, a greater numi
residents who live within walking distance of the Trail are opting to vedher thanusetheir carsto run errands'

Usage is further encouradeby trailhead lots where visitors can park their car€onestoga Road and Brookside
Avenue at the Township Buildingpt, at Odorisio Park off of West Wayne Avenaad at the Friends of Radnor Trails
Park

Community Cohesion

Before the Trail becamegace for area residents to come together to jog, bike, or stroll, the process of proposing &
developing the Radnor Trail itself served to bring area residents togetbeth for and against. Advocates of paving

over the former Stafford Branch of th#hiladelphia and Western railway started their grassroots effort to build a-mul
use trail in 1992. As the idea gained momentum, it also served to catalyze a group of fervent opponents who wor
that a new trail would allow users from outside of Radtmwalk too closely to their homes, compromising privacy an
safety. ThenohINE FA G CNRASYR&a 2F wlkRY2NJ ¢NIAfasxs F2N¥YSR Ay 1
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Recreation to raise support and funds and to hold extensiveanene meetirgs 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 propdafilwooden

fence was installed along thedll, blockingheview2 ¥ Y| y& NBAARSYiliB® @l BY 2 NNRBIDA €

construction, township officials sdlgat the community has responded in an overwhelmingly positive avadthat their
original safety concerns failed to materialize

In fact, the Trail may have Ipgd to stop some minor crimes and vandalisBeforeit was built,abandoned cars,
appliances, trash, and broken glass were commonly found along theutmrged train tracks® Now, with hundreds of
people using Radnor Trail daily and ongoing maintenagd@d township, the area is cleaner and constantly monitore
by users and township staff.

Physical Activity

Beforel KS wl Ry 2 NJ ¢ Nihé pirirtedy loCaRoptidns MidpQders and walkarsre the high school trackr
township roads* TheTral providesa convenientidditionaloutlet for exercise, contributing to a healthier community

Aside fromindividualswho usethe Radnor Trail for personal fithess and recreation, organized gralspsake
advantage of it. The high school track teatitizes itfor practices, and the Radnor Township Parks and Recreation
Department offerexercise classes for adults along the Trail, including a stroller fithess class for mathddisonally,
severalprivatefitness instructors meet clients along tfeail for training sessiorss.

Revenue Generation

[ 201t odzarAySaasSa oSySTAG FTNRY GKS ¢NIAfQa LINBaSyoOSs
Sugartown Road in Wayne benefits from an increase in its customer base due to Tiaihtrdffnakes regular
donations to the Friends of Radnor Trafld.ocal businesses and community groups often pdsertisements and
signsalong the¢ NJ- fante@@Ad gates order to reach a larger audienc&he popularity of classes offered by the

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

more diverse programming.
Property Values

¢ KS wl Ry 2 NJ ¢hhsthdldedddncreabelalzesly siréng
property values in the desirabMain Line communities surroundint.

According to analysis of real agt sales within a quartemile ofthe
Trail, proximity to the Radnor Traglquates to an average property 6 9 I 3 9
enhancement of 69,139 ) |
L . . . Calculations based on home sales within
The Trail is also often mentioned as an amenity in real estate listings. R .y
adnor show that homes within a quarter

Duffy ReaEstate, a listing service covering acbBinty area in mile of the Radnor Trail can atiribute an
southeastern Pennsylvania, specificatiyts the Radnor Trail imnonline estimated $69,139 dollars of additional value
description of the Radnor and Wayne aréad &y 2 dzif S§  tothis proximity.

SylGKdzaAl aid g wSOSyid bdagshaxennn | , A

Effect on Property Value




characterized propertiecs & G @SNE O2y @Sy ASyid G2 GKS (26y 27F 2 andasS
addesirable locatioracross fronpark, Radnor walking trad'é

People who walk along th&ail notice that many homeowners oticent properties have installed stepggtes, or
small pathwaysutside of their properties fofrail accessPeople alsstrategically placéor-salesigns facing thérail
when putting their properties on the markeét.

Conclusion

The upwards of 150,000 people who use the Radnor Trail annually speak to theudeedlue of the Trail. The
hundreds of thousands of dollars in improved property values, the fitness classes that have sprung up, and the ne
parks and facilities now aifable because of the Trail are revenue generators for local government. And because tt
Trall itself has brought residents together, both to use the Trail and to advocate for the Trail, it has been a valuabl
source of community cohesion.
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The natural landscapes of protected open space confer myriad environmentditsdndahe fivecounty region. This

section draws on established research to place a dollar value on six types of ecosystem services provided by protectec
open space: water supply provision, water quality, flood mitigation, wildlife habitat, air poilatimoval, 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 drauwpon 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 norrecurring value of carbonstage’®?° The intensity and value of these functions, which are commonly
NEFSNNBR (2 a aS0O02aeaitiSy aSNwAOSazré @I NE RSLISYRAyYy3 ;
cover variation on protected open space in southeasternmBglvania 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 o
these services are based on peeviewed estimates of value on a pacre basi!" 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 faaunty region.

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

Ecosystem Services

Costanza etal. (2006) compiled more than 100 academic
studies that estimated the average pacre value of more

than 10 different ecosystem services. The analysis present
below draws upon this research. To ensure conservati\

{2dz0 KSFaGSNYy tSyyaet gt yir
acres of protected open space contribute an estimate
$132.5 million in annual cost savings and economic

benefits through the provision of six ecosystem
services: water supply, water quality, fldenitigation,
wildlife habitat, air pollution removal, and carbon
sequestration.

Table 5 shows the composition of these environment
benefits. Because Chester and Bucks counties lead
southeastern Pennsylvania in open space acreage, it
follows that theycapture the largest sharemore than

estimates, this study does not incledseveral ecosystem
service benefits frequently quantified by Costanza and othe
experts. For example, while the ecosystem services of s
formation, pollination, and biological control are not included
in Table 6, it is estimated that together they aooo for at
least $15 million in annual avoided costs on protected ope
space in southeastern Pennsylvania.

70 percent of the totat of associated environmental benefits.

calculating them is available irechnicaAppendix B.

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

TheEconomid/alue of Protected Open Space in Southeastern Pennsyhzhia



In add

ition to the annual environmental benefits listed in Table 5, existing treeson th®@fvdzy & NBIA 2y Qa

open spaces store an estimat&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.

Tableb: Total Environmental Benefitby Type and County ($M pegaf)

Water Supply $163  $17.9 $4.8 $62 $5.0 $50.2
Water Quality $3.1 $48 $0.9 $1.3 $038 $109
Flood Mitigation $138  $12.8 $4.2 $3.3 $3.4 $375
Wildlife Habitat $5.5 $7.6 $0.7 $2.8 $0.3 $16.9
AirPollution Removal  $4.2 $6.1 $14 $2.5 $0.9 $151
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  $1325

Source: Costanza et al., 2008pwak et al., 2008\owak et &, 2007;U.S Department ofAgriculture, 2010Econsult calculations

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

for the
fail, so

continuous recharge ofthe i@ 2 dzy 1 @ NB I A 2y Qa sHliphls aVkre thig'dRosydternsderyicedol (i S
utheastern Pennsylvania would be forced to import water from elsewhere or more extensively treat local water,

both of which are costly endeavofs.Forests and wetlands are particularly productive land cever water supply

provisi

on. 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 ot
protected open space. Table 6 displays the@af 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 Y

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 Farmlan $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



Forests and wetlands provide a natural protective buffer betwikremanactivities and water suppliesThis buffer

prevents several types of waste, includpathogens, excess nutrients, metasd sedimentsfrom entering the water
supply Annually, southeastern Pennsylvania receives $10.9 million in economic benefit from the ability of protected
openspace to naturally enhance water quality. This service is driven largely by the proportion of forest, wetland, and
NA LI NRIFY 0dZFFSNI 2y a2dziKSF aidSNy
the five-county areavould 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.

t Syyaet gl yil Q&

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

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 Farmlanc  $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 th$60,000

LINR G S «

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 mitigakeathe

flood during storm events by trapping and containing storm water. Were thectiumty region to be deprived of this
natural service, residents and local governments would be forced to undertake costly measures to protect the built
environment fran 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 beriighy county and by open space type.

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

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 Farmlan $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



Sources: Costanz al., 2006; Econsult calculations.
*Value is greater than zero, less than $50,000
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Intact forests and wetlandsarbor species thapeoplevalue for both aesthetic and functionplirposes 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 impottémnote that the value associated with wildlife habitat is of a different

nature than the values associated with the other ecosystem services included in this séotioes not represent an

avoided cost. To ensure a conservative valuation of thefiederived from the preservation of wildlife habitat on
protected open space, the estimates in this section are based on minimum willingnpay values from the research
literature ?* An analysis using these values reveals that wildlife habitat oreqgted 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 Servicergsit, by Type of Open Space and County ($M per Year)

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 Farmlanc  $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 zeréess than $50,000

Poor air quality is common in many urban and suburban areas and can laadriety of human health problems,
includingasthma and other respiratory ailents. The pollutants that compromise air quality also clamage buildings
andplants,give rise to smognd disruptthe ecosystem. Treawitigate signficant amounts of air pollution through

botanic respiration processes that remove pollutants from the air. This naturally occurring air pollution removasproce
contributes toenvironmental quality and health

An analysis of regional satellite imagery reveals that protected open space in southeastern Pennsylvania contains mor
than 72,400 acres of tree canapy7 percent of all protected open space. Tablgidsents tree canopy acreage by
open space type and by county.



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.

Using this total tree canopy acreage figure and established estimates of tHerpbenefits of removing various
airborne pollutants, it is estimated that trees pnotected open space annually provide $15 million in air pollution
removal services in southeastern Pennsylvani.all protected open space in southeastern Pennsylvania were
developed, this is the sum that would have to be spent to maintain the culeget of air quality.

This analysis includes benefits derived from the removal of five different pollutants: ozgned@iculate matter (PM
10), nitrogen dioxide (N sulfur dioxide (S and carbon monoxide (CO). Table 11 presents the beneftrgted for
the removal of each pollutant, by county and for southeastern Pennsylvania as a whole.

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

Os $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
NO, '$6,752  $0.9 $1.3 $0.3 $0.5 $0.2 $3.2
SQ '$1,653  $0.2 $0.2 $0.05 $0.09 $0.03  $0.6
coO '$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 Servic& 2Bt calculations.
*Value is greater than zero, less than $50,000

+ . .
Figures not in $M

Treesmitigate the impacts o€limate change byegjuestering and storing atmospheric carbioom carbon dioxide
Carbonstorage is an estimate of the total amount of carbon stored in the existing biomass of trees, both above and
below ground. Using a $21 ptem value of the social cost of carbdhis estimated that trees on southeastern

R T4

the dollar value of damages associated with an increase in carbon emissions in a givériryeginer words, if the



carbon currently stored in trees on protected open spavere 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 eirae benefitt the carbonis 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 protectedpgeEnin 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 c
protected open space, these damages are avoided, representing savings for theuivg area.

Table 12 presents estimates of the torfscarbon sequestered and stored by trees on the protected open space in
southeastern Pennsylvania. Table 13 presents a ceoyygounty breakdown of the benefits derived from the storage
and sequestration of carbon by trees on protected open space.

Tabk 12: Estimated Carbon Sezgiration and Storage Amountsdfis)

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)

CarbonSequestration "$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
"Carborstorage figures are not annual
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