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It is extremely difficult to have a 

strong economy without a 

healthy environment and plenty 

of open space. 
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01. SUMMARY 
Placing a dollar value on nature helps 
policymakers, businesses and 
residents see nature as a portfolio of 
financial assets rather than a 
commodity or added expense. 
 
Penn Township’s forested hills, stream valleys, 
and scenic farmland vistas have been part of 
the culture and heritage of the township for 
over 300 years.  Loss of farmland, distribution 
centers and growth pressure are harbingers of 
change. 
 
Open spaces are where nature thrives.  Nature 
is fundamental to all life and provides clean air, 
quality water, habitat, aquatic and upland 
resources, free of charge.  More than just pretty 
places, nature is serious business that provides 
millions of dollars each year in the form of 
natural system services, outdoor recreation and 
decreased health care costs to Penn Township 
residents.  
 
Nature is an invisible economy. Because Mother 
Nature doesn't write receipts, nature’s 
economy is often overlooked or undervalued in 
policy debates, business and land decisions, and 
personal choices. Return on Environment 
Studies (ROE) can help businesses, policy 
makers and residents make informed decisions 
on land use, infrastructure, economic 
development, recreation and tourism.  Decision 
makers are better enquired to determine how 
to receive maximum benefits with minimum 
investments. 

 

1 Clarion Associates, Inc. 2000. Cost of Sprawl 

Pennsylvania. Prepared for 10,000 Friends of Pennsylvania 
and Sponsoring Organization. 

 

Penn Township’s major challenge is how to 
balance growth with the community’s existing 
quality of life, health, low cost of living, sense of 
place and the economic value provided by open 
space.   
 
How land is used has the greatest impact on 
water quality and a healthy environment. 
Unfortunately, Pennsylvania has consumed 
more land per person than any other state over 
the past 30 years.  Sprawl has been accelerating 
the fragmentation and depletion of forests, 
wetlands and other open areas where natural 
system services occur.1   
 
Commercial and industrial development, farms, 
and open land generate more revenue than 
they require back in services.2  However, for 
every dollar received from residential 
development, a township pays $1.11 to provide 
services like roads and schools.  The real value 
of development is the revenue provided minus 
the cost of services and the loss of ROE value.  
 

Another impact from sprawl is the loss of 
critical habitat.  Forty percent of migrating birds 
are in “conservation need,”— meaning they 
lack adequate habitat.3  As bird populations 
decrease, snake, rodents and insects increase. 
 
Conservation decisions are strategic to today 
and the future.  Once the natural environment 
is disrupted or destroyed, natural systems 
services will not return to full capacity for 50-
120 years.  It can take 400 years for a non-
native plant to naturalize.4   In the meantime, 
residents assume the tax burden of replacing 
the services once provided by nature free of 

2 Timothy W. Kelsey, 1998. Calculating a Cost of 

Community Services Ratio for Pennsylvania Communities.  
The Pennsylvania State University. 
3 National Audubon Foundation. 2016.  Annual Report. 
4 Doug Tallamy. 2007.  Bringing Nature Home. Timber 
Press. 
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charge.  That’s why nature and conservation are 
good business strategies. 

 
ROE studies estimate the financial value of 
nature.  The estimates are not about intrinsic 
value, but rather an explanation of what 
governments and people have been willing to 
pay for nature’s services once nature has been 
disrupted or destroyed.  Figure 1 
 
The careful protection, management, and use of 
natural resources are essential to the long-term 
sustainability of nature and the local and 
regional economies. 
 
Every resource-based decision process should 
begin with a clear understanding of Penn 
Township’s Return on Environment.   
 

FIGURE 1. 

Penn Township’s Annual 
Return on Environment 
 
$31.14 million  
Natural system services 

$5.4 million  
Value of existing riparian buffers  

$4.3 million  
Outdoor recreation annual revenues  

$1.5 million  
Health care cost savings  
attributed to open space and exercise 
 
Understanding the significance of nature’s 
financial values promotes a business-like 
approach to open space management and 
protection. ROE informs decisions on land use, 
tourism, infrastructure, economic development, 
and recreation.  
 

 

The maps below show the impact of ROE.  Map 
1 shows land cover types. Map 2 shows the ROE 
values for Penn Township. 
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02.  WHY ROE 

 
 
 
 
 
 
 
 
 
? 
02. WHY ROE? 
ROE informs decisions on land  
 

Map 2. Penn Township’s ROE Values.  The darker the color, the greater the financial benefit. 
   

 

Map 1. Penn Township’s Land Cover Types.
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02. WHY ROE? 
ROE informs decisions on land use, 
tourism, infrastructure, economic 
development, and recreation. 
 
Article I, Section 27 of the Pennsylvania 
Constitution provides as follows: 
“The people have a right to clean air, pure 
water, and to the preservation of the natural, 
scenic, historic and aesthetic values of the 
environment. Pennsylvania’s public natural 
resources are the common property of all the 
people, including generations yet to come. As 
trustee of these resources, the Commonwealth 
shall conserve and maintain them for the 
benefit of all the people.”   
 
Sprawl, forest fragmentation, stormwater and 
flooding, water pollution, and invasive plants 
have been consistent, unsolved problems for 
more than 60 years. 
 
Just as return on investment tools are 
important to assess the value of any investment 
decision, we now have a way to estimate a ROE.  
 
ROE explains conservation in a language that is 
easy to understand and can immediately be put 
to use.  It also connects nature to a 
community’s quality of life and welfare while 
expressing nature’s significant benefits.   
 
To ensure our responsible stewardship of the 
environment, every resource-based decision 
process should begin with a clear understanding 
of Penn Township’s ROE. 
 
The steering committees for the ROE studies in 
Carbon, Perry and Dauphin Counties noted that 
placing a dollar value on natural system services 
would help solve 70% to 100% of short- and 
long-term environmental problems associated 

with sprawl, stormwater, flooding, water 
quality, and habitat loss.    
 

The Benefits of Return on 
Environment Valuations 
1. Explaining nature's complex system in a 

simple easy-to-understand concept, 
accessible to a wide range of audiences.   

2. Dollars convey a level of significance or 
priority to allow for better trade-off 
analysis.  

3. Dollars, as a financial measure, underscore 
nature’s connection to our quality of life, 
health, cost of living, economy, and sense of 
place.  

4. Monetary estimates of the value of natural 
system services can be applied within 
decision frameworks related to land use, 
tourism, and economic development. 

5. Discussion of natural system services and 
their values engages key stakeholders in an 
educational process that can help 
organizations execute their missions.   

 
While any numeric model will engender healthy 
skepticism, the discussion about nature’s value 
puts this issue on the table in full view, so policy 
makers and citizens are aware of nature’s 
relative significance and its connection to our 
quality of life, health, cost of living, sense of 
place, and the economy.  

 

 

"We can't solve problems by using the 

same kind of thinking  

we used when we created them.”      
Albert Einstein 
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03.  NATURE IS SERIOUS                        

BUSINESS IN CUMBERLAND 
COUNTY 
Cumberland County’s financial value 
from natural systems is real and 
significantly impacts a wide range of 
people.   
 
Nature’s resources account for over $1.2 billion 
each year in savings and avoided costs for 
Cumberland County.  This does not include the 
total financial impact on property values within 
¼ mile of open space.  Figure 2. 
 
 
 
FIGURE 2. 

Cumberland County’s Annual 
Return on Environment 
 

$739.1 million  
Natural system services  

$53.3 million  
Air pollution removal 

$521.5 million  
Outdoor recreation annual revenues  

6,656  
Jobs supporting outdoor recreation 
$38.9 million 
State and local taxes generated from 
outdoor recreation 
 

 
 

04. PLACE 
Nature is essential to Penn 
Township’s everyday life.  
 
Scenic Penn Township is a rural, agricultural 
community nestled amid the rolling terrain of 
Pennsylvania.  It was established from the 
western portion of Dickinson Township on 
October 23, 1960.   
 
The northern two thirds of the township are 
farmland and the southern third extends up the 
slopes of South Mountain. (Map 1) The 
township has a total area of 29.7 square miles 
in land and according to the 2011 census, a 
population of 2,977 people, with a median 
annual income of $47,188 per household.  
 
U.S. Route 11 forms the northern border of the 
township, and Interstate 81 runs parallel to it, 
with access from Exit 37 (PA Route 233). 
 
One of the defining characteristics of Penn 
Township is the existence of many villages.  
Centerville and Huntsdale are the largest, with 
smaller villages of Cummingstown, Hockersville, 
Hays Grove, South Fairview, Cobblersville, and 
Irishtown.  
 
In 1936, the Pennsylvania Fish Hatchery was 
opened in Huntsdale.  The hatchery covers 167 
acres of land and raises a variety of species 
including brook, brown rainbow and golden 
rainbow trout.  Penn Township is also home to 
the Pennsy Supply stone quarry providing 
aggregate, concrete, and asphalt to commercial, 
residential, and infrastructure industries.  Also, 
Key Logistics Park is located near Exit 37 of 
Interstate 81, consisting of two warehouses 
with a total area of approximately 2.5 million 
sq. ft. of floor space, plus three more proposed 
warehouses with a total area of 3 million sq. ft. 
of floor space. Numerous small businesses 
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scattered across the township provide services 
and materials for residents. 
The Penn Township Volunteer Fire Company 
has been operational for over 66 years and is 
the most active service organization in the 
township. Penn Township is a second-class 
township (less than 5,000 residents) and is 
governed by three township supervisors with a 
staff of three full-time road crew, a secretary, 
treasurer, and a zoning officer on staff. 
 
Nature provides fundamental building blocks 
required for the social, physical, and economic 
wellbeing of Penn Township. It also supplies 
clean air, water, and food, which are essential. 
Nature’s value-added amenities like greenery, 
outdoor recreation opportunities, and 
abundant open space elevate community pride 
and appreciation and make communities like 
this “preferred destinations.”  
 
More than just pretty places, open spaces are 
productive assets that generate significant 
economic value. Penn Township has 
experienced sound growth over the past ten 
years, in part due to the natural amenities and 
high environmental quality present in the 
township. 
 
Legacy problems such as sprawl, flooding, 
stormwater, and water pollution are significant 
and important issues with fiscal consequences 
that affect the township.  Identifying areas with 
the highest ROE can show the significance of 
nature’s financial role in the economy both now 
and in the future.   

 
 

 

5 Doug Tallamy. 2007.  Bringing Nature Home. Timber 
Press. 
6 KeystoneFund.org .  Fact Sheet.  

05. BIOLOGICAL DIVERSITY IS 

CRITICAL TO OUR SURVIVAL 
Biological diversity is central to 
maximizing nature’s ecological and 
financial value. 
 
Biological diversity is the sum of all plants, 
animals, and insects that live in a forest 
environment.  Native plants are the foundation 
for all life and control local biodiversity.  We live 
in the Eastern Deciduous Forest Biome.  The 
soils and climate of this region have been 
growing trees for 14,000 years, since the last Ice 
Age.   
 
Nature helps drive natural system services like 
photosynthesis, pest control, pollination, 
erosion control, soil formation, water 
purification, and the generation of oxygen and 
clean air. Additionally, native plants support 29 
times more biodiversity than non-native plants.5   
 
Natural system services work 24 hours a day, 
365 days a year.  Forests provide source water 
protection to keep our groundwater and 
streams clean.  They also deliver water to 
streams at just the right temperature for 
aquatic organisms to thrive. Every dollar spent 
on planting and caring for a community tree 
yields benefits that are seven times that 
investment.6 In many instances, nature can 
outperform engineered solutions.7   
 
The two major causes of biodiversity loss are 
forest fragmentation and non-native, invasive 
plants. Habitat size, shape, and topography all 
play a role in sustaining biodiversity. Connecting 
and expanding habitat size creates healthy and 
resilient biological systems that boost the 

7 U.S. Environmental Protection Agency. 2012. The 
Economic Benefits of Protecting Healthy Watersheds. EPA: 
841- N-12-004, 1.  

https://www.fs.fed.us/psw/news/2011/110308_arborday.shtml
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performance of natural system services. Figure 
3 shows the benefits Penn Township annually 
receives from forest.  
 
Children who live in environments with solid 
tree canopy have 24-29% less incidence of 
childhood asthma than those who live without 
tree cover.8 Forests over 500 acres provide the 
size necessary for breeding populations of 
songbirds like Scarlet Tanager, Wood Thrush 
and Louisiana Water Thrush.9 10 

 
 
FIGURE 3. 

PENN TOWNSHIP’S ANNUAL 
BENEFITS FROM FORESTS 
  

$16.01 million 
Habitat  
$8.21 million 
Pollination 

$.641 million 
Biological Control 

$.184 million 
Air Pollution Removal 

$.324 million 
Carbon Sequestration 

$.059 million 
Erosion Prevention 

 

8 Lovasi, Gina, PhD. 2013. Columbia University, and 
colleagues online in the Journal of Epidemiology and 
Community Health Estimate of Columbia University. 
9 Jones, C., J. McCann, and S. McConville. 2000. A Guide to 
the Conservation of Forest Interior Dwelling Birds in the 
Chesapeake Bay Critical Area. Chesapeake Bay Critical Area 
Commission, Annapolis, MD. 63 pp. 

 

 
Louisiana Water Thrush 

Forests over 750 acres provide the size 
necessary for breeding populations of raptors 
like eagles and hawks.11   
 

 
Tips for managing forests: 
1. Protect forests, the larger the forest, the 

better.  
2. Protect round versus a linear forest 

protects the indigenous species in the 
forest core. 

3. Connect forests with riparian or upland 
corridors, allowing for movement of 
species and genetic drift.  

4. Leave dead trees for habitat. 
 

10 Rosenberg, K.V., R.S. Hames, R.W. Rohrbaugh, Jr., S. 

Barker Swarthout, J.D. Lowe & A.A. Dhondt. 2003. A Land 

Manager’s Guide to Improving Habitat for Forest Thrush.  
11 Laurie Goodrich.2017. Hawk Mountain Director of Long-

Term Monitoring.  



P e n n  T o w n s h i p ,  C u m b e r l a n d  C o u n t y    

R e t u r n  o n  E n v i r o n m e n t  S t u d y | 10 

 

Keystone Conservation Trust, August 2019 

 

06. WE NEED TO KEEP WATER 

CLEAN AT THE SOURCE 
Every 10% increase in forest cover in a 
watershed decreases water 
treatment costs by 20% to 10%.12 
Penn Township’s ROE annual values for water 
resources are shown in Figure 3. 

 
 

 
 

$5.4 million per year 
Penn Township’s existing 100-
foot-wide riparian buffer provides 
natural system services, including 
stormwater management and 
flood protection, water supply, 
erosion prevention, and aquatic 
habitat.  
 

$1.3 million per year 
Penn Township would realize 
financial savings if unprotected 
riparian areas were restored.  
 
 
 
  

 

12 Ernst, Caryn. 2004.  Protecting the Source. Land 
Conservation and the Future of America’s Drinking Water. 
The Trust for Public Land and the American Water Works 
Association. San Francisco, CA.  

FIGURE 3. 

PENN TOWNSHIP’S 
ANNUAL WATER 
RESOURCE BENEFITS  
 

 
$7.23 million 
Stormwater and flood control 
$2.13 million 
Water supply  
$2.5 million 
Nutrient absorption 

$.74 million  
  Aquatic resources 
 
Effective protection of the stream lies in 
effective protection of the riparian zone.   

 

Riparian Buffers 

Healthy streams and rivers are vital and 
valuable natural resources that support a 
wide variety of living things, as well as 
outdoor recreation activities.  How we 
manage the land around them directly 
affects their health for better or worse.    
 

Natural riparian zones are forested and have 
habitat with canopy, understory, shrubs, and 
groundcover.  These vegetated buffers along 
streams protect the stream from pollution and 
erosion.   
 
The buffer absorbs nutrients and pollutants, 
slows the runoff of rainwater, and filters 
sediment.  It also provides important habitat 
and wildlife corridors for mammals and birds.  
Trees and shrubs with deep root systems hold 

 

http://www.tpl.org/content_documents/protecting_the_source_04.pdf
http://www.tpl.org/content_documents/protecting_the_source_04.pdf
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the soil and resist stream bank erosion.  They 
also act as shock absorbers that diffuse the 
energy of floodwaters thus reducing damage 
downstream.  Trees cast a shade that cools the 
water, reduces the growth of algae, and 
improves fish habitat.  Infiltration of rainwater 
helps prevent flooding and provides clean water 
to streams at a consistent temperature of 55 
degrees Fahrenheit, the temperature most 
suitable for aquatic life.13  

 
Tips for creating a streamside buffer: 
1. Begin a “no mow or no graze zone” along 

stream banks.  An ideal buffer is 100 feet 
wide.  The wider, the better.14 

 
2. Plant trees and shrubs in your buffer zone. 

They provide many long-lasting benefits 
and can be inexpensive to establish and 
maintain. 

 
3. Maintain slopes of streambanks should 

approach 1 foot of rise over a 4-foot length 
where possible, to eliminated bank erosion 
and increase surface area. 

 
4. Start with shrubs. They give a buffer a quick 

start and many reach full size in just a few 
years. 

 
5. Limit lawns near the water.  Set mower 

blades at least 3 inches high.  Taller grass 
slows runoff, resists drought and needs less 
fertilizer.  Do not use herbicides in the 
buffer zone. 

 
6. Stop animals from grazing in the streams.  

Fencing is sometimes needed. 

 

13 Sweeney, Bernard W. and J. Dennis Newbold. 2014. 

Streamside Forest Buffer Width Needed to Protect Stream 
Water Quality, Habitat, and Organisms: A Literature 
Review. Journal of the American Water Resources 
Association 50:560-584.  
14 IBID. 

07. ECO-PRICING 
What have governments and people 
been willing to pay for the services 
nature provides free of charge? 
 
The value placed on nature’s services is not 
intrinsic, but rather a value that government, 
businesses, and individuals have been willing to 
pay for these services once nature has been 
disrupted or destroyed.  In this way, the full 
cost of habitat loss or retention is understood, 
and communities can begin to see nature’s 
services as financial assets to be managed.  
 
Eco-pricing is the process used to determine 
what price people and government have been 
willing to pay to maintain or restore services.  
 
The eco-price method documents instances 
where society has paid for an increase in 
natural system services, avoided their loss, or 
restored damages to those services.  For 
example, many restoration practices are 
focused on reducing the amount of nitrogen 
entering waterways. The cost of paying for this 
can be expressed in terms of $/pound of 
nitrogen removed.   
 
Natural systems, such as wetlands, forests, and 
riparian areas, remove nitrogen naturally at 
varying rates on an annual basis.  Using the 
average cost of nitrogen reduction best manage 
practices, an annual eco-price benefit can be 
calculated for each natural system. 15   

 
Building on previous valuation studies and using 
standard economic analysis techniques, our 

15 Elliott Campbell. 2015, Maryland Department of Natural 

Resources. 
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study estimated the financial value of natural 
system services.  Data for these estimates were 
provided by the Pennsylvania Fish and Boat 
Commission, Pennsylvania Game Commission, 
Bureau of Forestry PA Department of 
Conservation and Natural Resources (DCNR), 
and the Maryland Department of Natural 
Resources.  For more information on eco-
pricing see 
https://kittatinnyridge.org/explore/roe 
 
 

08. OUTDOOR RECREATION 

AND REDUCED HEALTH CARE 
COSTS 
Demand for outdoor recreation is 
increasing. 
 
The outdoor recreation industry is strong and 
growing, generating $646 billion annually in the 
United States.  By comparison, gasoline and 
other fuels yield $354 billion annually.16  
 
According to the Outdoor Industry’s 
Pennsylvania Fact Sheet, Pennsylvania residents 
spend over $29.1 billion annually on outdoor 
recreation.17  This includes many sports events, 
driving for pleasure, and golf.  Outdoor 
recreation sustains as many jobs in 
Pennsylvania as the natural gas industry.18 
This study only focuses on outdoor recreation 
activities of residents to enhance their quality 
of life without disturbing or destroying the 
environment.  These include: 
 
▪ Hunting 
▪ Fishing  
▪ Walking 
▪ Wildlife watching 

 

16 Outdoor Recreation Industry, 2018. Annual Report. 
17 IBID. 
18Outdoor Recreation Industry, 2018. Pennsylvania Report. 

▪ Birding 
▪ Bicycling 
▪ Hiking 
▪ Running/jogging 
▪ Paddle sports 
▪ Camping 
▪ Nature study   
 
Thirty-one percent of Pennsylvanians surveyed 
during the DCNR 2014 Outdoor Recreation 
Participation Survey of Pennsylvania said they 
planned to spend more time outdoors.19 
 
About half of the region’s baby boomers plan to 
increase their outdoor activity, compared to 25 
percent of their older counterparts.  By 2025, 
millennials will make up 75 percent of the 
workforce, and these young professionals enjoy 
the outdoors and seek healthy and adventurous 
lifestyles.20  
 
The trend for current residents is to spend more 
time outdoors, and this will continue with 
future growth.  A 2015 report by the Outdoor 
Industry Association found that the following 
outdoor activities have been increasing:  
▪ Paddle sports  
▪ Mountain biking  
▪ Cross-country skiing  
▪ Day hiking  
▪ Bird watching  
▪ Bicycling  
 
Local outdoor recreation experts add fishing, 
running, and nature study to the list.21 

 
$4.3 million annually  
Outdoor recreation revenues  
Outdoor recreation values were adjusted for 
Penn Township’s population from the 

19 Pennsylvania Department of Conservation and Natural 
Resources, 2014. Outdoor Recreation Participation Survey. 
20 IBID. 
21 Bass Pro Shop Interview. 2016. 
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Cumberland County Return on Environment 
Study. 
 
Numerous studies have shown that easy access 
to outdoor recreation inspires more people to 
exercise. The more they exercise, the healthier 
they are, with less money spent on healthcare 
costs.22 
 
Penn Township’s healthcare savings were 
derived by applying DCNR outdoor exercise 
participation rates to the conclusions of four 
recent studies.  
 

$1.5 million annually 
Dollars saved each year from 
reduced health care costs by men 
and women over 18 years of age 
 
While paid fitness clubs and prescription 
exercise are valuable, individuals generally 
remain actively involved for just a short period 
of time, often just three to six months.23  People 
over 19 years of age who exercise two or more 
times a week save $1,425 per year in health 
care costs annually.24 25  Adults who exercise 
one day per week save $713 dollars each year 
on health care costs.26 27 

 

22 U.S Center for Disease Control and Prevention. 2016. 
Inadequate Physical Activity and Health Care Expenditures 
in the United States. 
https://www.cdc.gov/nccdphp/dnpao/docs/carlson-
physical-activity-and-healthcare-expenditures-final-
508tagged.pdf   
23 IBID. 
24 Holohan, E. 2012. Fitness in middle age lowers medical 
costs later. HealthDay. Available from lowers-medical-
costs-later-study http://consumer.healthday.com/fitness-
information-14/gum-health-news-253/fitness-in-middle-
age . 
25 Burton W.N., CY Chen, X. Li, A.B. Schultz, and H. 
Abrahamson. 2014. The association of self-reported 
employee physical activity with metabolic syndrome, 
health care costs, absenteeism, and presenteeism. Journal 
of Occupational and Environmental Medicine 56:919-26. 
Available from 

09.  NATURE PROVIDES A 

COMPETITIVE ADVANTAGE 

ROE financial data supports a 
businesslike approach to economic 
development, infrastructure, water 
management, tourism, and land use 
planning.  
 
Penn Township’s open spaces supply sparkling 
clean water, critical wildlife habitat, flood 
protection, stormwater management, and 
impressive recreation and tourism.  Nature 
impacts business and jobs in many ways. By 
understanding nature’s financial value, 
communities are better equipped to strike an 
effective balance between protection of natural 
systems and supporting smart growth. 
▪ Every company with a discharge permit is 

dependent on clean water. 
▪ Pure, naturally filtered water is critical to 

bottling, pharmaceutical, and technology 
companies in their business processes.  

▪ Many businesses today want employees to 
have healthy lifestyles because active 
employees are happier, more creative, 
more productive, and miss less work.28 

ttps://www.ncbi.nlm.nih.gov/pubmed/25153302 
26 Carlson, S., J. Fulton, M. Pratt, Z. Yang and K. Adams. 
2012. Inadequate physical activity and health expenditures 
in the United States. Progress in Cardiovascular Diseases 
57:315-323. Available from 
https://www.sciencedirect.com/science/article/pii/S00330
62014001236?via%3Dihub. 
27 USCDC (United States Center for Disease Control and 
Prevention). 2016. Inadequate Physical Activity and Health 
 Care Expenditures in the United States. 
https://www.cdc.gov/nccdphp/dnpao/docs/carlson-
physical- activity-and-healthcare-expenditures-final-
508tagged.pdf 
28 Kathy Henderson, 2018.  Director of Carbon County 
Economic Development. 

http://consumer.healthday.com/fitness-information-14/gum-health-news-253/fitness-in-middle-age
http://consumer.healthday.com/fitness-information-14/gum-health-news-253/fitness-in-middle-age
http://consumer.healthday.com/fitness-information-14/gum-health-news-253/fitness-in-middle-age
https://www.cdc.gov/nccdphp/dnpao/docs/carlson-physical-%09activity-and-healthcare-expenditures-final-508tagged.pdf
https://www.cdc.gov/nccdphp/dnpao/docs/carlson-physical-%09activity-and-healthcare-expenditures-final-508tagged.pdf
https://www.cdc.gov/nccdphp/dnpao/docs/carlson-physical-%09activity-and-healthcare-expenditures-final-508tagged.pdf
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▪ Two of the fastest growing sectors of the 
economy are retirees and people working in 
knowledge-based industries.  Increasingly, 
they are selecting communities with 
protected land and natural amenities when 
determining where to make their home.29 

▪ Since 1990, 90% of new jobs with good 
salaries are in the service sector.  Many of 
these are flexible, able to locate 
anywhere.30 

▪ The quality of the environment impacts 
business location, attracts investment, 
stimulates tourism and recreation sectors, 
and attracts wealth. 

 

10. CREATING A SUSTAINABLE 

ENVIRONMENT AND ECONOMY 
The first rule of ecology is that 
everything is connected to everything 
else.  
 
Whatever we do to natural habitats—good or 
bad, big or small—ripples through the 
economy.  
 

The 2014 National Climate Assessment notes 
the effects of climate change in regions around 
the United States.  Depending on the region, 
effects can include more and stronger storms, 
more drought, more frequent extreme-heat 
events, rising sea levels, and more flooding.  It is 
essential to understand the changes projected 
for Pennsylvania when planning land use. 
 
Land use decisions are, by far, the greatest 
opportunity to create ecological and financial 
change.  Preventing impairments to natural 
systems protects the services that they provide 
which, in turn, provides economic benefits to 

 

29 Headwater Economics, 2019.  Public Lands Essay. 

communities and prevents expensive 
replacement and restoration costs. 
 
The most effective way to realize the full value 
of natural system services is to connect larger, 
native forest and grassland habitats with green 
corridors.  Maintaining connected, healthy 
riparian areas, headwaters, wetlands, and larger 
upland habitats—as well as parks, trails, 
wooded public property, and areas protected as 
open space—creates a supporting network of 
biological sustainability and better enables a 
community’s ability to adapt to climate change, 
and provides long-term financial benefits.  
 
This connectivity can potentially moderate 
some of the worst effects of habitat 
fragmentation and promote wide-ranging 
biodiversity.  Map 2, Penn Township’s ROE, 
provides a pattern that can be used to restore 
connectivity.  

 

Tips for creating a sustainable 
environment and economy: 
1. Protect water quality at its source in 

headwaters and wetlands, and along 
riparian areas. 

2. Protect regional, sub-regional, and local 
wildlife corridors. 

3. Remove invasive plants by minimizing 
disturbance (edges, clearings) in natural 
areas.  

30 IBID. 

Maintaining connected, healthy 

riparian areas, headwaters, 

wetlands, and larger uplands and 

habitats provides for a 

sustainable environment and 

local economy. 

http://nca2014.globalchange.gov/
https://en.wikipedia.org/wiki/Habitat_fragmentation
https://en.wikipedia.org/wiki/Habitat_fragmentation
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4. Remove obsolete dams to improve water 
quality and aquatic habitats. 

5. Minimize impervious surfaces and limit turf 
grass to areas essential for recreation. 

6. Practice good stewardship and incentivize 
the use of native plants in the landscape of 
commercial, government, and residential 
areas surrounding parks, preserves, riparian 
areas and trails.                

 
 
 
 
 
 
 
 
 

 

11.  WE CAN’ T AFFORD NOT 

TO PROTECT OPEN SPACE 
The loss of open space costs us more 
than we know, and we are only 
beginning to understand the 
significance of nature’s financial 
values.  
 
A strong regional economy requires a healthy 
natural environment and plenty of open space  
combined with sound land-use planning.  Many 
communities are a patchwork of small open 
space areas and stream corridors.  
 
 
 

 

 

Map 2. Penn Township’s ROE Map shows that the areas with the highest ROE are the 

backbone for connected landscape resilience.  

A  
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If the economy of Penn Township is to remain 
strong, environmental stewardship must 
become a community responsibility. Municipal 
officials, policymakers, business leaders, and 
local citizens need to work together to examine 
current policies and ensure sustainable 
environmental practices.  Only then can we 
build the foundation for a vibrant, balanced 
economy and a healthy, desirable community 
for current residents and future generations. 

  
Today, we must do more to quantify the 
financial benefits provided by nature and link 
those values directly to the community’s well-
being. For example, a natural resource 
inventory does not explain the financial 
consequences of losing a habitat or species. 
Development proposals might not estimate the 
cumulative impact on stormwater, flooding, or 
loss of wetland functions.  
 
Communities that understand the value of 
nature have a better chance of striking an 
effective balance between maintaining 
connected, resilient open spaces and smart 
growth. This includes arresting the decline in 
habitats and species and the degradation of 
landscapes. The strategy will help improve the 
quality of our natural environment and sustain 
the economy in Penn Township and along the 
South Mountain, moving to a net gain in the 
value of both.  

 

 
 
 

12.  PUTTING RETURN ON 

ENVIRONMENT STUDIES TO 
WORK 
A blueprint for action  
 
Growth can fragment habitat and impact 
natural systems by causing water pollution, 
flooding, and stream bank erosion.  With less 
open space remaining, the size, quality, 
location, and connectivity of that remaining 
open space becomes critical in determining 
residents’ future quality of life, health, and cost 
of living.  
 
The first step to putting ROE studies to work is 
articulating the ways in which open space 
provides natural system services. Placing a 
dollar value on different land covers helps 
decision makers understand what is critical to 
the environment and the economy and what 
lands can be developed. Mapping the pattern of 
connected habitat identifies what is needed to 
sustain the environmental and economic 
benefits.  
 

All Stakeholders Play a Part  
Environmental stewardship must become part 
of Penn Township’s everyday culture. Strong 
alignment between residents, planners, 
nonprofits, land trusts, businesses, and policy 
makers are essential for the township to 
continue to thrive. Utilizing the ROE process can 
help ensure this commitment to collective 
responsibility.  
 
1. The ROE process can help elected officials, 

policy makers, economic development, land 
use and tourism planners, businesses, and 
residents use ROE data and planning 
principles. 

2. Include ROE data in decision-making.  Begin 
every land-use, economic development, 
tourism, and recreation-planning process 



P e n n  T o w n s h i p ,  C u m b e r l a n d  C o u n t y    

R e t u r n  o n  E n v i r o n m e n t  S t u d y | 17 

 

Keystone Conservation Trust, August 2019 

 

with a clear understanding of the financial 
value of nature’s current assets.  

3. Map the relative financial values of natural 
system services and develop risk-
management strategies to maintain them.  

4. Include ROE in the comprehensive plan, 
zoning, and site-plan review. 

5. Estimate the annual ROE for all new 
proposed ordinances, greenway, and open-
space referenda. 

6. Connect and expand open spaces.  Develop 
stewardship buffer zones along riparian 
areas and around parks, trails, and natural 
preserves. (Green Ribbon Landscapes) 

7. Teach the principles of good stewardship to 
landowners.   

8. Create incentives. Offer stormwater fee 
abatements and free-tree programs to 
encourage citizens to protect and restore 
critical natural system services.  Offer free 
training for backyard design using native 
plants. 

9. Provide businesses with collected data 
about the financial impact of the 
environment on the local economy.  

10. Involve schools. Initiate environmental 
education programs with multidisciplinary 
applications that will help students 
appreciate the value of nature.  
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Glossary  
Air pollution The release of harmful matter, 
particulates, and gases, such as sulfur dioxide, 
nitrogen oxides, carbon monoxide, and volatile 
organic compounds, into the air.  
Avoided cost (AC) Dollars that do not need to 
be spent on the provision of environmental 
services, such as improving water quality and 
removing air pollution.  
Biological connectivity The ability of individual 
plants and animals to move across complex 
landscapes, maintaining regional populations in 
the short term and allowing species to shift 
their geographic range in response to habitat 
needs and climate change.  
Biological control The dynamic regulation of 
species populations, including the control of 
invasive species and unwanted species—such as 
pests, weeds, and disease vectors (e.g., 
mosquitoes)—by beneficial insects.  
Carbon sequestration The process of carbon 
capture and long-term storage of atmospheric 
carbon dioxide (CO2) through photosynthesis. 
Carbon sequestration describes long-term 
storage of carbon dioxide or other forms of 
carbon to either mitigate or defer global 
warming and avoid dangerous climate change.  
Carbon storage The estimate of the total 
amount of carbon currently stored in the 
above- and below-ground biomass of a forest.  
Climate change Regional or local climate 
patterns, particularly a change apparent from 
the mid-20th century onward, attributed largely 
to the increased levels of atmospheric carbon 
dioxide produced by the use of fossil fuels.  
Conservation design A planning process that 
rearranges the development on each parcel as 
it is being planned so that half (or more) of the 
buildable land is set aside for open space.  
Contingent valuation (CV) A survey-based 
economic technique for the valuation of non-
market resources, such as environmental 
preservation or the impact of contamination.  

Cost of damage (CD) An estimate of monetized 
damages associated with the release of carbon 
or other pollutants.  
Cost of regulation (CR) Fines and procedures.  
Direct market valuation (DM) Obtaining values 
for the provision of services.  
Direct investment in a resource (DI) Investment 
in water supply facilities or the protection of 
land.  
Ecosystem function The habitat, biological, or 
system properties or processes of ecosystems.  
Flood mitigation The management and control 
of flood water movement, such as redirecting 
flood runoff through the use of floodwalls and 
floodgates, rather than trying to prevent floods 
altogether.  
Groundwater Water found underground in the 
cracks and spaces in soil, sand, and rock. It is 
stored in and moves slowly through geologic 
formations of soil, sand, and rock called 
aquifers. Groundwater is the source of water 
for streams and supplies water through wells.  
Habitat The area or environment where an 
organism or ecological community normally 
lives or occurs.  
Habitat loss Loss and degradation of the natural 
conditions that animals and plants need to 
survive.  
Market valuation (MV) The amount of money 
paid to purchase credits in a trading market, for 
example, the price of a carbon credit for air 
quality, the purchase of a nutrient credit for 
water quality, or the purchase of potable water.  
National Pollutant Discharge Elimination 
System (NPDES) permit The NPDES permit 
program addresses water pollution by 
regulating point sources that discharge 
pollutants to waters of the United States.  
Natural capital A portfolio of natural assets, 
such as geology, soil, air, water, and all living 
things.  
Natural habitat regeneration The process by 
which vegetation and habitat grow back 
without human intervention.  
Natural system services The flow of goods and 
services that benefits people, directly or 
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indirectly, from ecosystem functions; also called 
ecosystem services.  
Open space Land that is valued for aesthetic 
beauty, recreation, natural process, agriculture, 
and other public benefits.  
Outdoor recreation Activities that can be 
performed in natural settings, without causing 
harm. 
Pollination The process by which pollen is 
transferred from the anther (male part) to the 
stigma (female part) of a plant, thereby 
enabling fertilization and reproduction.  
Replacement cost (RC) Cost to replace services 
with man-made systems. For example, the 
waste assimilation service provided by wetlands 
could be replaced with chemical or mechanical 
alternatives (such as wastewater treatment 
plants). The replacement cost would be the 
estimated cost of replacing the natural waste 
assimilation service with chemical or 
mechanical alternatives.  
Riparian buffer A vegetated area ("buffer strip") 
near a stream, 100 feet wide and usually 
forested, which helps shade and partially 
protect a stream from the impact of adjacent 
land uses. It plays a key role in increasing water 
quality in associated streams, rivers, and lakes, 
thus providing environmental benefits.  
Soil retention A system that creates and 
enriches soil through weathering and 
decomposition, preventing it from being 
washed away. Tax benefits (TB) Adjustment 
benefiting a taxpayer’s tax liability.  
Travel cost (TC) Cost of travel and its reflection 
on the implied value of a service.  
Water pollution Sewage, fertilizers, pesticides, 
oil, silt, and other pollutants that are 
discharged, spilled, or washed into water, 
including contaminants from air pollution that 
settle onto land and are washed into water 
bodies.  
Water quality A measure of the suitability of 
water for a particular use (drinking, fishing, or 
swimming), based on selected physical, 
chemical, and biological characteristics.  
 


