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Benefit Measurement and Valuation

6. COMMUNITY LIVABILITY
Using green infrastructure for stormwater management can 
improve the quality of life in urban neighborhoods. In addition 
to the ecological and economic values described elsewhere 
in this handbook, the goods and services provided by urban 
vegetation and other green infrastructure practices carry socio-
cultural values—aspects that are important to humans because 
of social norms and cultural traditions. This set of related 
benefits is grouped under the umbrella category of ‘community 
livability’ to describe the many ways in which increasing the use 
of green infrastructure can improve neighborhood quality of life. 
Community livability is classified into four categories:
• Aesthetics  •     Reduced noise pollution
• Recreation  •     Community cohesion

While all of these benefits carry significant value in communities, 
the literature regarding how to quantify their economic value 
is not extensive, widespread or well agreed upon at this time.  
Given the high levels of uncertainty involved in quantifying 
community livability benefits, this guide does not present 
methods and equations for quantification or valuation in this 
section. It does, however, points to ranges of benefit values that 
have been presented and proposed in various studies.

AESTHETICS
Increased greenery within urban areas increases the 

aesthetic value of neighborhoods.  The positive impact of green 
infrastructure practices on aesthetics can be reflected in the well-
observed relationship between urban greening and property 

value. People are willing to pay more to live in places with more 
greenery.  To measure this value, various studies employ a 
Hedonic price method (calculating increases in property value 
adjacent to green features).  

Several empirical studies have shown that property values increase 
when an urban neighborhood has trees and other greenery.  For 
example, one study reported an increase in property value of 
2–10 percent for properties with new street tree plantings in 
front (Wachter 2004; Wachter and Wong 2008). Another study 
done in Portland, Oregon, found that street trees add $8,870 to 
sale prices of residential properties and reduce time on market 
by 1.7 days (Donovan and Butry 2009).  An extensive study on 
the benefits of green infrastructure in Philadelphia also explores 
the effect that these practices have on property values (Stratus 
2009).  While the authors conclude that property values are 
notably higher in areas with LID and proximity to trees and other 
vegetation, they also note the difficulty in isolating the effect of 
improved aesthetics and avoiding double-counting of benefits 
such as air quality, water quality, energy usage (often relating to 
heat stress) and flood control that also impact property values.  
In this study, a range of 0– 7 percent is presented as suggested in 
literature, and a mean increase of 3.5 percent is chosen (Status 
2009).  Ward et al. (2008) estimate property values in the range 
of 3.5–5.0 percent higher for LID adjacent properties in King 
County, Washington.

The Forest Service Tree	Guides, referenced previously, provide 
estimates of the property value benefits trees provide in an 
urban setting.  The property value benefit is found to be the 
second largest component of the total benefits derived from 
trees.  Benefits are presented on a per tree basis, based on type 
and size of each tree as well its location.   



Small tree: 
Crabapple
(22 ft tall, 
21 ft spread)

Medium tree: 
Red Oak
(40 ft tall, 
27 ft spread)

Large tree: 
Hackberry
(47 ft tall, 
37 ft spread) 

Residential 
Yard $4.50 $10.73 $23.44

Public Space $5.32 $12.67 $27.69
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RECREATION
Green infrastructure has been shown to increase 

recreational opportunities (for example, walking the dog, 
walking or jogging on sidewalks, bench sitting or picnicking) 
when increased vegetation and treed acreage is added within 
a community. The value of added recreational opportunities is 
measured by the increase in recreational trips or “user days” 
gained from urban greening.  Use values can then be assigned to 
the various recreational activity trips.  

In one study, Philadelphia, Pennsylvania, estimated an increase 
of almost 350 million recreational trips (over a 40-year period) 
when utilizing green infrastructure within the proposed 
implementation of its Green	City	Clean	Waters plan to control 
stormwater. The 2009 monetized present value of these 
added trips could amount to over $520 million (Stratus 2009).  
Furthermore, a report by the Trust for Public Lands for the 
Philadelphia Parks Alliance provided critical data on recreational 
uses, activities and visitation at parks in Philadelphia (Trust for 
Public Land 2008).

Table 6.1
Annual Property Value Gains from 1 tree, 
40-year	average,	Midwest	Region

Source: McPherson, E. et al. 2006

Another approach to valuing recreation is determining the 
avoided costs in connection to health benefits. An example of 
this would be studies that correlate lowered medical expenses 
with increased levels of routine physical activity. In a 2000 study, 
researchers found that when previously inactive adults regularly 
incorporated moderate physical activity into their routines, 
annual mean medical expenditures were reduced by $865 per 
individual (Pratt et al. 2000).

REDUCED NOISE POLLUTION
Green infrastructure, particularly vegetative practices 

and permeable pavement, have the added benefit of reducing 
noise pollution.  Planes, trains and roadway noise are significant 
sources of noise pollution in urban areas—sometimes exceeding 
100 decibels, which well exceeds the level at which noise 
becomes a health risk. 

A study in Europe using porous concrete pavement found a 
reduction in noise level of up to 10 decibels (Olek et al 2003; 

    User Day Methodology
User day estimates from the Philadelphia study, although not necessarily 
universal, may provide a helpful starting point for valuing improved 
recreation from green infrastructure and increased vegetation.
• 1 additional vegetated acre provides ~1,340 user days per year
• 1 additional vegetated acre provides ~27,650 user days over a 40-year period
• 1 user day provides ~$0.71 in present value for 40-year project period 

(Stratus 2009)

This translates to a benefit of about $951.40 for each additional 
vegetated acre per year and about $19,631.50 for each additional 
vegetated acre over a 40-year project period. 

For a complete methodology, please refer to the Stratus (2009) report.



Urban Agriculture Opportunities
As urban populations grow and the costs associated with rural food production and distribution continue to increase, urban agricultural 
systems are being considered in order to address concerns related to food security and cost (Argenti 2000). According to the USDA, 15 percent 
of the world’s food supply is currently produced in urban areas (AFSIC 2010).

Green infrastructure practices such as green roofs and tree planting can provide increased opportunities for urban agriculture and urban 
foraging. Urban agriculture can include a multitude of benefits to urban areas, including economic development, recreational and community-
building activities, educational opportunities for youth and increased habitat within the urban ecosystem.

While local food production via green infrastructure provides a variety of valuable community benefits, the current state of its valuation is not 
extensive enough to work through quantifying methods and equations in the guide at this time.  
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Gerharz 1999). Likewise, the British Columbia Institute of 
Technology’s Centre for the Advancement of Green Roof 
Technology measured the sound transmission loss of green 
roofs as compared to conventional roofs.  The results found 
transmission loss increased 5–13 decibels in low- and mid-
frequency ranges, and 2–8 decibels in the high frequency range 
(Connelly and Hodgson 2008).  Hedonic pricing studies assessing 
the impact of road and aircraft noise on property values find 
average reductions in property value per one decibel increase 
in noise level of 0.55 percent and 0.86 percent, respectively 
(Navrud 2003). 

COMMUNITY COHESION
One way that green infrastructure can make 

communities better places to live is through its effect on 
‘community cohesion’—improving the networks of formal and 
informal relationships among neighborhood residents that 
foster a nurturing and mutually supportive human environment 
(Sullivan, Kuo and Depooter 2004). 

A study done by the Landscape and Human Health Laboratory 
at the University of Illinois at Urbana/Champaign (UIUC) found 
that, “Exposure to green surroundings reduces mental fatigue 
and the feelings of irritability that come with it. . . . Even small 
amounts of greenery . . . helped inner city residents have safer, 
less violent domestic environments.” (Kuo and Sullivan 2001b).  

Another study documents a link between increased vegetation 
and the use of outdoor spaces for social activity, theorizing that 
urban greening can foster interactions that build social capital 
(Sullivan, Kuo and Depooter 2004).  Related to this effect, a 
further study found a meaningful relationship between increased 
greenery and reduced crime (Kuo and Sullivan 2001a).   


