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Living Lands Project

Rationale
• Revenue Source for On-going Stewardship and 

Transactions Costs

• Rapidly Developing Markets for Ecosystem Services:  
Regulatory Carbon and Water Quality Markets; Mitigation 
and Habitat Banking; Federal and State Initiatives

• Increased Opportunities to Participate in Regional 
Markets: Williamette Partnership; Bay Bank; Florida 
Rangeland Water Markets, etc.
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Biodiversity value



Water yield



Water retention



Carbon storage



Chan et al.
• How to integrate ecosystem services into biodiversity planning 

framework (MARXAN optimization)

• Assess spatial alignment of biodiversity and ecoservices goals

• Services:
– Biodiversity
– Carbon storage
– Crop pollination
– Flood control
– Forage production
– Outdoor recreation
– Water provision



Relative ES Values
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Key Findings

• The seven services have distinctly different spatial 
distributions, thus the spatial correlations are low

• The highest correlation is between carbon storage 
and water provision (0.58).

• Recreation and water provision, and recreation and 
flood control are also relatively high (> 0.2)

• Pollination and forage production are negatively 
associated with other services

• …



…Key Findings

• There are hotspots where 
high values of multiple 
services coincide

• However, selecting sites 
based on biodiversity alone 
will not maximize selection of 
other services (& vice-versa)

• Carbon storage, flood control, 
and recreation are best  
captured by biodiversity sites



Troy and Wilson

• A framework for spatial mapping and 
analysis of ecosystem service values (ESV)

• Applied to three case studies (WA, CA, MA)



ESV Analysis Steps
1. Spatial designation of the study extent 

2. Establishment of a land cover typology whose classes predict 
significant differences in the flow and value of ecosystem 
services 

3. Meta-analysis of peer-reviewed valuation literature to link per 
unit area coefficients to available cover types

4. Mapping land cover and associated ecosystem service flows; 

5. Calculation of total ESV and breakdown by cover class

6. Tabulation and summary of ESVs by relevant management 
geographies

7. Scenario or historic change analysis



Core Data: Land cover



Land cover maps



Ecosystem Service Value Summaries



Ecosystem Service Values



Ecosystem Service Values 
by Service Type



Statewide Summary Map



Future ESV Loss Scenario



Limitations

• Availability of empirical economic valuation 
studies (with comparable context)

• Availability of spatial data (less of an issue in 
the US)

• GIS/data analysis capacity (i.e. someone 
capable of doing the work)



Land cover data from USGS



http://seamless.usgs.gov

http://seamless.usgs.gov


Flint Gap Carbon Sequestration Project

1. Site Selection

2. Site Acquisition

3. Establish Baseline Carbon
Storage

4. Site Preparation

5. Tree Planting

6. Periodic Environmental
Monitoring



Site Selection

Spatial criteria:
• Land cover
• Access
• Steepness
• Soil properties
• Potential water 

quality benefits



Establishing Baseline Carbon Storage,
Site Preparation, and Monitoring



LandScope America



LandScope Virginia



LS Map Viewer with Georeferenced Photos



LS GIS Database Features and Attributes



LS Conservation Priority Areas



Conclusions

• Communicating ES values can help justify and fund 
projects

• Mapping and valuing ecosystem services is in its 
infancy

• GIS data and tools enable us develop, analyze, and 
communicate ES values

• LandScope America, The Wildlife Habitat Benefits 
Toolkit, and The Natural Capital Project are providing 
tools to make it easier



Timm Kroeger (Defenders of Wildlife)
John Loomis (CO State U.) 
Frank Casey (Defenders of Wildlife)

Land Trust Alliance National Land Conservation Conference 
Pittsburgh, September 21, 2008

A USER-FRIENDLY TOOLKIT FOR 
ESTIMATING THE ECONOMIC BENEFITS 

OF HABITAT CONSERVATION



Toolkit is result of 18-month research project:

“Development of an Operational Benefits Estimation 
Tool for Habitat Conservation in the U.S.”

Wildlife Habitat Policy Research Program (WHPRP)

Develop set of easy-to-use tools for quantifying the 
economic benefits generated by conservation of specific 
areas:

Main objective:

Ø Ecosystem service
Ø Species conservation (passive use)
Ø Recreation use (fishing, hunting, wildlife viewing)
Ø Open space-related residential property premiums



Property value premium estimator model
Instructions: Fill in all ce lls marked "ENTE R >". (See accom panying user m anual for deta iled instructions and documenta tion.) 

STEP 1: Select shape of area of analysis in which property value premiums are analyzed 

ENTER > C  Enter "C" fo r circular and "R" for rectangular shape of area

STEP 2:  Enter the radius (circular area) or length and width (rectangular area) of the area of analysis

ENTER > 2640  Radius o f area in feet

OUTPUT: 503 Size of study area (acres)

STEP 3: Enter the size of the open space

ENTER > 85  Size in acres of the  open space whose property value im pact is  to be estimated

OUTPUT: 16.9 %OSChange.  Percentage o f the study area occup ied by the open space of interest. 
Example: A 20 percent share o f open space in the area o f interest is  indica ted as "20".

STEP 4: Enter the appropriate values for the indicator variables

ENTER > 1  FOR.  Enter "1" if the open space is a fo rest. Otherwise, enter "0".

ENTER > 0  PARK.  Enter "1" if the  open space is a park. Otherwise, enter "0".

ENTER > 0  WET.  Enter "1" if the open space is a wetland. Otherwise, enter "0".

ENTER > 1  PROT.  Enter "1" if the  open space is protected. Otherwise, enter "0". Protection is defined as the 
             absence of the possibility of deve lopment (i.e., easem ent, pub lic ownership). 

ENTER > 1  PRIV.  Enter "1" if the open space is  privately owned. Otherwise, enter "0".

P OS = 10.2 % increase in average residential property value from open space of interest

STEP 5:  Enter the number of residential properties located in the area

ENTER > 150  Number of properties located in study area. NOTE: Inc lude only s ingle-family hom es.

ENTER > $250,000  Average value of p roperties ($)

OUTPUT: $3,826,151 Estimated total property premium in study area attributable to open space of interest

- Toolkit components and associated materials -

• Valuation models (spreadsheet-based)

• Value tables (by activity, region, species)

• Recreation use models (number of visitors)

• Technical reports detailing analysis and 
model estimation; literature reviews

• User manuals for application of individual 
models (incl. examples)

THE WILDLIFE HABITAT BENEFITS TOOLKIT

Average Fishing Values (per angler day) 
converted to 2006 base year

Species Category N NORTHEAST N SOUTHEAST N INTERMOUNTAIN N PACIFIC N ALASKA N NATIONAL

Cold Water 58 20 116 13 4 3
    Average $39.54 $51.25 $62.54 $54.10 $53.90 $38.53
    Median $27.04 $51.19 $47.22 $45.31 $58.37 $31.47

Warm Water 119 63 38 3 7
    Average $42.87 $54.37 $45.55 $28.59 $55.59
    Median $27.18 $47.13 $32.84 $29.83 $55.93

Coastal 11 34 24 9
    Average $68.47 $144.74 $140.09 $73.70
    Median $7.34 $73.32 $102.10 $59.66

Anadromous 33 1 16 27 18 3
    Average $39.41 $138.22 $51.20 $65.61 $40.76 $103.36
    Median $4.69 $138.22 $49.21 $57.92 $38.90 $78.30

Mixed 30 1 16 16
    Average $20.08 $134.24 $59.28 $213.13
    Median $18.32 $134.24 $36.18 $206.87

Not Specified 112 16 48 14 2 1
    Average $49.66 $93.47 $77.31 $39.10 $95.56 $67.12
    Median $36.01 $34.20 $62.70 $43.12 $95.56 $67.12

ENTER appropriate value here for Summary Output sheet
1) ENTER the average or median value from the column in the above table that matches your location for the Summary Output Table: ►
    OR, ENTER a value from the Detailed Table (next tab)
    OR, ENTER a per-day value from the Database tab, if you think the characteristics in the study from which that value stems are
           a close match to those you wish to value.

Loomis, J. and L. Richardson, 2007. Benefit Transfer and Visitor Use Estimating Models of Wildlife Recreation, Species and Habitats. 
Department of Agricultural and Resource Economics, Colorado State University. 

National Wildlife Refuge and State Wildlife Management Area 
Freshwater Angler Days per Year (new Refuge/wildlife area)

Instructions: Fill in relevant cells marked "ENTER >" associated with Refuge or wildlife management area acres, income and population of surrounding counties. 
Hit the enter key to get freshwater fishing visits per year in output box.
See accompanying user manual for detailed instructions and documentation. 

STEP 1: Enter the total acres within the Refuge/wildlife area

ENTER > 0.00

STEP 2: Enter the per capita income of surrounding counties. Can be found at:  Bureau of Economic Analysis
Click on state at bottom of page to get per capita income by county

ENTER > $31,000

STEP 3: Enter the population of counties within a 60 mile radius of the Refuge/wildlife area
Population by county can be found at the following weblink: U.S. Census Bureau Fact Finder

ENTER > 0

OUTPUT 0   Freshwater Angler Days / year



Fishing

NWR/ Wildlife 
Management 

Area

State-level

Fishing

Hunting

Wildlife 
viewing

Hunting

Wildlife 
viewing
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improvements
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Open space 
property value
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- OVERVIEW OF MODELS -

Valuation models Visitor use estimation models

Fishing

+Value Table

Hunting

+Value Table
Table only

Wildlife 
viewing

Aquatic 
habitat 

improve-
ments

Terrestrial

+Value  Table

Wetlands

Value/acre

Value/day

Value/ ∆ population

# of Activity days/yr

T&E 
species

+Value Table

Salmon
+Value Table

% of property 
value



• Valuation models (habitat, species, recreation, open 
space property value premium) and visitor use
estimation models are the result of statistical (meta) 
analyses of literature findings. 
► predictive models, estimated on the basis of the 
findings of dozens to hundreds of studies.

• Models contain variables identified as significant in meta-
analysis of studies

• User sets key variables such that they reflect the reality of 
the area of interest, thus generating customized value 
estimates

• Can be used to predict changes in values associated with 
specific projects (habitat size increase, T&E species 
population increase, water quality improvement) Marc Del Sentro



ECONOMIC VALUES INCLUDED IN TOOLKIT

“Economic value” defined: Total Economic Value (TEV)

TEV = Use Value + Passive-use Value

Direct Use Value

Ecosystem Services*

Existence Value

Stewardship Value

Bequest Value

+

+

+

+

-

Option Value

TEV = Use Value + Passive use Value

Direct Use Value Existence Value

Stewardship Value

Bequest Value

+

+

+

+

Values with boxes around them are reflected in toolkit 
(* some ecosystem services are captured in the wetlands models).
Since not all values associated with a particular resource are 

capable of being measured with the existing literature, toolkit-
based estimates are conservative estimates of TEV of an area.

GA DNR

!



VALUATION APPROACHES OFFERED BY THE 
TOOLKIT

Value Transfer Function Transfer

Single-
point 

estimate 
(database)

Average 
or median 

value
(table)

Adminis-
tratively

approved 
value

Meta-
analysis 
function

a) b) c)

Adapt function to policy site

Use value estimate at policy site Use tailored value 
estimate at policy site

d)



EXAMPLES

1) Wetland conservation

2) Protection of an area open to 
wildlife-associated recreation



Example 1: Wetland conservation

Wetland Value per acre Meta Function 2
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- Using wetland value 
MODEL



Example 1: Wetland conservation

- Using wetland 
value TABLE/ 
DATABASE

Wetland Value Table



Example 2: Estimating the net value (consumer surplus) of a site for 
wildlife-associated recreation:

Activity 
day value 
Table or 
Database

Activity 
day value 

model
OR

$ / day

Visitor 
Use 

Model

# of days/yr

- Fishing

- Hunting

- Wildlife viewing

$ / yr for activity at the site

×

=

STEP 1: Estimate 
value/visitor day

STEP 2: Estimate # 
of visitors/year



STEP 1: Value per activity day – OPTION 1: Use value Table with 
average values

Average Hunting Values (per hunter day)
converted to 2006 base year

Species Category N NORTHEAST N SOUTHEAST N INTERMOUNTAIN N PACIFIC N ALASKA N NATION

Big Game 142 66 141 30 13 6
    Average $58.45 $54.94 $71.37 $59.16 $62.82 $186.12
    Median $52.15 $50.34 $58.43 $54.31 $50.07 $192.02

Small Game 11 1 27 4 7
    Average $32.40 $165.04 $65.51 $155.62 $69.07
    Median $33.88 $165.04 $46.67 $140.07 $74.57

Waterfowl 39 24 31 12 2
    Average $35.99 $45.85 $51.77 $64.82 $134.23
    Median $29.21 $35.42 $35.42 $47.98 $134.23

AVERAGE, all game $42.28 $88.61 $62.88 $93.20 $62.82 $129.81

Example 2: Hunting

OPTION 2: Use value Database with over 500 
observations for hunting values to search for a study 
that matches your context

Hunting Value Table



STEP 1: Value per activity day – OPTION 3: Use value Model

Example 2: Hunting

Hunting Value Per Day Model



Example 2: Hunting

State Level Wildlife Viewing Visitor 
Use Estimating Model

STEP 2: State-level visitation change caused by the site

Example: change in 
state-wide bird hunting 
days from a 500-acre 
wetland



ADDING THE OUTPUTS OF INDIVIDUAL 
TOOLKIT COMPONENTS

= “Total” conservation value of the site

Activity value models (wildlife-associated recreation)

+ Ecosystem Service value models (wetlands, terrestrial, aquatic)

+ T&E/R Species value models (T&E/R, Salmon)

+ Open Space Property Value Premium model



Benefits Associated with: Proposed/New Conservation Area/Habitat Acreage

 OPEN SPACE PROPERTY VALUE PREMIUMS
◄
◄  Discount rate and time period used to derive Net Present Values of annual benefits:

Discount rate: 0% /year
Time period 0 years

 ACTIVITY-RELATED BENEFITS
Hunting breakdown Activity day values Visitation IF NWR/SWMA: (Wildlife associated recreation) 2006 $/year NPV (2006$)

Hunting-Total
or:     Hunting - Small game

    Hunting - Big game
    Hunting - Waterfowl
Fishing - Freshwater
Fishing - Saltwater
Wildlife viewing/non-consumptive*

TOTAL ACTIVITY-RELATED:

▼ ▼ ▼ ▼  HABITAT-RELATED BENEFITS 2006 $/year NPV (2006$)
Terrestrial
Aquatic habitat improvements
Wetlands

 E&T/R SPECIES-RELATED BENEFITS

 AVOIDED COST OF PUBLIC SERVICES not included (user estimate)
◄
◄ TOTAL BENEFITS, Net Present Value 0

◄
◄  Enter "T" to use tabular value estimatesor "M" for model-based estimates * Note:  Only selected ecosystem services are included in estimates (see models for detail)

* If >1 T&E/R species is present, we suggest using only one species in order to generate conservative value estimates. If inclusion * Non-consumptive: includes wildlife viewing, picnicking, photography, nature trails, observation platforms, and beach/water use.
of more than one species is desired, then use the E&T Value Table file. In this case, enter the combined value per household of the species
in the indicated (blue border) cell on the Summary Table sheet of that file.

Output AreaInput Area

Activity:

 Enter discount rate (in %) for NPV calculation
 Enter number of years included in analysis

Enter "T" if you 
want to use the 
Total Hunting 

models/values, or 
"I" for individual 

(big/small/ 
waterfowl) 

models/values

If NWR/SWMA, 
Enter "N" for new 
NWR/SWMA or 
"E" for change to 

existing 
NWR/SWMA

Enter "NWR" for 
NWR/State 

wildlife 
management 
area or "S" for 

state-level 
visitation

Enter "T" for tabular 
value or "M" for 
model-based 

activity day value, 
depending on 

which of the two 
you want to use for 

the Summary 
Output

 For wetlands, Enter "T" for tabular values or "M" for model-based values
 If using wetland meta model, specify whether to use model "1" or "2"

Enter "T&E" to use data from T&E/R species dadaset or "S" for salmon dataset 

For ACTIVITY VALUES

Big game hunting
Total hunting

Saltwater fishing
Freshwater fishing

Small game hunting
Waterfowl hunting

SUMMARY OUTPUT MODEL

• User enters data in individual model spreadsheets 

• Summary Output model compiles all model outputs in one place



POTENTIAL USES OF THE TOOLKIT FOR 
LAND TRUSTS:

• Identify conservation sites that generate the highest value per $
• Help in assessing the potential financial return from a conservation site 

1) for site owners: carbon sequestration estimates [through external 
models]; 2) for municipality/county: property tax increases from OS

• Compare value of alternative restoration and management practices (land
cover type → associated property premiums; types of ecosystem services 
provided different wetlands; recreational access to land or not)

• Quantify the public value of a site (recreation; ecosystem service values; 
property value premiums) to strengthen the case for public cost-share of 
conservation projects or for tax credits, or to help qualify for state wildlife 
grants or federal conservation funds;

• Get buy-in from municipalities for protection of land near residential 
areas, because of increase in assessment value of homes



Findings of studies focusing particularly on local economic 
impacts of protected lands

Impact analyzed: Number of studies showing impact of conservation lands is 
Change in Positive  Negative Not significant  

Income/Output 6 0 2 

Employment 9 0 2 

Population 7 0 2 

Toolkit also includes a “Community 
Economic Competitiveness Analysis”

Study
Impact variable            

( D e p e n d e n t  v a r ia b l e ) Study area Amenity measure Analysis type
Period 

covered
(A ll m e a s u r e d  a t  c o u n t y  l e ve l 
u n le s s  in d ic a te d  o t h e r w is e ) I m p a ct  s iz e I m p a c t  m e a s u r e O w n e rs h i p

P r o t e ct io n  
s t a tu s

A tt r a ct iv e n e s s / 
u n iq u e n e s s

Pr i m a r y  l a n d  
co v e r

B e r g s tr o m  e t a l.  ( 1 9 9 0 ) T o t a l in c o m e  i n  f o u r  s t a te s $ 1 4 3  m illio n ( 1 9 8 6 $ ) :  T o ta l  in co m e  fr o m  o u t- o f -
s ta t e  v is it o r s  t o  7  S Ps

7  S P s  in  G A ,  N C ,  
S C , T N

S ta t e  p a rk s I m p a ct  A n a l ys is  
( I M P L A N )

1 9 8 6 S t a te p r o te c t e d m ix e d m ix e d

B e r r e n s  e t  a l. ( 2 0 0 6 ) I n co m e  g r o w th  d if f e r e n tia l  0 .4  p e r c e n t 1 9 9 5 - 2 0 0 4  a v g . r e a l in c o m e  g r o w t h  
p r e m iu m / ye a r  in  c o . w ith  s ig n if ic a n t  

IR A 's

N M I n v e n to r i e d  r o a d l e ss  a r e a s G r o w t h  ra t e  
c o m p a r is o n  

1 9 9 5 - 2 0 0 4 F e d e r a l p r o te c t e d h ig h F o r e s t

C o r d e l l e t a l. ( 1 9 9 2 ) T o ta l in c o m e  i n  s t a te $ 0 . 4 1 /3 . 2 3  m i llio n ( 1 9 8 6 $ ) :T o t a l i n co m e  f ro m  
n o n r e si d e n ts / a ll v is ito r s  to  Po m o n a  

St a te  P a r k

K a n sa s P o m o n a  S ta t e  Pa r k I m p a ct  A n a l ys is  
( I M P L A N )

1 9 8 6 S t a te p r o te c t e d m ix e d

C o r d e l l e t a l. ( 1 9 9 2 ) T o ta l in c o m e  in  7 - c o u n t y a r e a $ 0 . 3 3 /2 . 5 4  m i llio n ( 1 9 8 6 $ ) :T o t a l i n co m e  f ro m  
n o n r e si d e n ts / a ll v is ito r s  to  Po m o n a  

St a te  P a r k

7  c o .  a d j . to  P o m o n a  
S P , KS

P o m o n a  S ta t e  Pa r k I m p a ct  A n a l ys is  
( I M P L A N )

1 9 8 6 S t a te p r o te c t e d m ix e d

D e l le r  e t  a l. ( 2 0 0 1 ) P e r - ca p ita  in c o m e  g ro w th ( n o t s ig n if ic a n t ) C o e f f ic ie n t ( n o n - lo g )  o n  l a n d  
a m e n iti e s  v a r ia b le

2 2 4 3  r u r a l U S 
c o u n ti e s

L a n d  a m e n itie s ( in c l.  1 6  
v a r ia b le s )

SE q .  G r o w t h  M o d e l 1 9 8 5 - 9 5 m ix e d m o s tly  p ro t. h ig h m ix e d

D e l le r  e t  a l. ( 2 0 0 1 ) P e r - ca p ita  in c o m e  g ro w th 1 .1 5 4 C o e ff ic ie n t  ( n o n - l o g )  o n  w a te r 
a m e n iti e s  v a r ia b le

2 2 4 3  r u r a l U S 
c o u n ti e s

W a te r  a m e n it ie s  ( in c l.  1 2  
v a r ia b le s )

SE q .  G r o w t h  M o d e l 1 9 8 5 - 9 6 m ix e d m o s tly  p ro t. h ig h m ix e d

D e l le r  e t  a l. ( 2 0 0 5 ) P e r - ca p ita  in c o m e  g ro w th ( n o t s ig n if ic a n t ) C o e ff ic ie n t  o n  la n d  a m e n it ie s  
v a r ia b le

2 2 4 3  r u r a l U S 
c o u n ti e s

L a n d  a m e n itie s ( in c l.  1 6  
v a r ia b le s )

B M A , O L S / M L 1 9 9 0 s M ix e d m ix e d m ix e d m ix e d

D e l le r  e t  a l. ( 2 0 0 5 ) P e r - ca p ita  in c o m e  g ro w th ( n o t s ig n if ic a n t ) C o e f fi ci e n t ( N o n - lo g )  o n  w a t e r  
a m e n iti e s  v a r ia b le

2 2 4 3  r u r a l U S 
c o u n ti e s

W a te r  a m e n iti e s ( 1 2  
v a r ia b le s )

B M A , O L S / M L 1 9 9 0 s M ix e d m ix e d m ix e d m ix e d

H e n d e r so n  &  M c D a n ie l ( 1 9 9 8 ) R e a l p e r - c a p it a  in c o m e  g r o w th 1 .6  p e r c e n t c o u n t y- le ve l  g r o w t h  d i ff e r e n ti a l 
co m p a r e d  t o  n o n - s c e n ic  co u n tie s

F e d e r a l R e s e r v e  
1 0 th  D is tr i ct  * *

E x te n s iv e l y sc e n i c c o u n t ie s G r o w t h  ra t e  
c o m p a r is o n  

1 9 9 0 - 1 9 9 5

H e n d e r so n  &  M c D a n ie l ( 1 9 9 8 ) R e a l p e r - c a p it a  in c o m e  g r o w th 0 .3  p e r c e n t c o u n t y- le ve l  g r o w t h  d i ff e r e n ti a l 
co m p a r e d  t o  n o n - s c e n ic  co u n tie s

F e d e r a l R e s e r v e  
1 0 th  D is tr i ct  * *

M o d e r a t e ly  s c e n ic  co u n tie s G r o w t h  ra t e  
c o m p a r is o n  

1 9 9 0 - 1 9 9 5

H u n te r  e t a l.  ( 2 0 0 5 ) F a m ily  i n c o m e  g r o w t h n o t s ig n if ic a n t C o e f fic ie n t o n  h i g h - g r o w th  
a m e n i tie s / r e c re a tio n  v a r ia b le

3 2 9  h ig h -g r o w t h  
a m e n ity /r e c .  c o .

M V ( G r o w th  C u r v e )  
m o d e li n g

1 9 9 0 - 2 0 0 1 M ix e d m ix e d h ig h m ix e d

K w a n g - K o o  e t a l. ( 2 0 0 5 ) P e r - ca p ita  in c o m e  g ro w th n o t s ig n if ic a n t C o e f f ic ie n t  o n  c o u n ty - le v e l p e r -
c a p it a  in c o m e  g r o w t h

2 4 2  c o .  in  M I,  M N  
a n d  W I

L a k e - b a s e d  a m e n i tie s M L SE M  o f  r e g i o n a l 
g r o w t h

1 9 8 0 - 1 9 9 0 M ix e d m ix e d h ig h

K w a n g - K o o  e t a l. ( 2 0 0 5 ) P e r - ca p ita  in c o m e  g ro w th n o t s ig n if ic a n t C o e f f ic ie n t  o n  c o u n ty - le v e l p e r -
c a p it a  in c o m e  g r o w t h

2 4 2  c o .  in  M I,  M N  
a n d  W I

L a n d - b a s e d  a m e n itie s M L SE M  o f  r e g i o n a l 
g r o w t h

1 9 8 0 - 1 9 9 0 M ix e d m ix e d h ig h

S o u t h w ic k  A s si c ia te s  ( 2 0 0 0 ) T o t a l co u n ty  i n co m e  g r o w th 0 . 4 4 C o e ff ic ie n t  o n  a m e n it y v a ri a b le ( s ) 4 0 9  co .  in  1 1  w e s te rn  
s ta t e s

Se l e c te d  c lim a te  d a t a , 
w a te r  a r e a , a n d  

to p o g ra p h y ( M c G r a n a h a n , 
1 9 9 9 )

O L S 1 9 6 9 - 9 7 m ix e d m ix e d m ix e d m ix e d

S t u d ie s  l is te d  b e lo w  a r e  t h o s e  th a t  r e p o r t  q u a n tit a t iv e  r e s u lt s .
S t u d ie s  h i g h lig h t e d  in  g re e n  f o c u s  m o s tly  o r  e x c lu s iv e ly  o n  c o n s e r va tio n  la n d s
N O T E : A ll co e ff ic ie n t s g iv e n  a r e  n o n -s t a n d a r d iz e d  co e ff ic ie n t s  u n le ss  in d ic a t e d  o t h e r w is e

Study
Impact variable            

( D e p e n d e n t  v a r ia b l e ) Study area Amenity measure Analysis type
Period 

covered
(A ll m e a s u r e d  a t  c o u n t y  l e ve l 
u n le s s  in d ic a te d  o t h e r w is e ) I m p a ct  s iz e I m p a c t  m e a s u r e O w n e rs h i p

P r o t e ct io n  
s t a tu s

A tt r a ct iv e n e s s / 
u n iq u e n e s s

Pr i m a r y  l a n d  
co v e r

OUTPUT
B e r g s tr o m  e t a l.  ( 1 9 9 0 ) T o ta l  o u t p u t  in  f o u r  s ta te s $ 3 5 0  m illio n S ta t e  p a rk s I m p a ct  A n a l ys is  

( I M P L A N )
1 9 8 6 S t a te p r o te c t e d m ix e d

C o r d e l l e t a l. ( 1 9 9 2 ) T o ta l  o u t p u t  in  s ta t e $ 0 . 9 9 /7 . 9 8  m i llio n ( 1 9 8 6 $ ) : T o t a l o u tp u t fr o m  
n o n r e si d e n ts / a ll v is ito r s  to  Po m o n a  

St a te  P a r k

K a n sa s P o m o n a  S ta t e  Pa r k I m p a ct  A n a l ys is  
( I M P L A N )

1 9 8 6 S t a te p r o te c t e d m ix e d

C o r d e l l e t a l. ( 1 9 9 2 ) T o t a l o u t p u t  in  7 - c o u n t y a r e a $ 0 . 7 7 /5 . 8 7  m i llio n ( 1 9 8 6 $ ) : T o t a l o u tp u t fr o m  
n o n r e si d e n ts / a ll v is ito r s  to  Po m o n a  

St a te  P a r k

7  c o .  a d j . to  P o m o n a  
S P , KS

P o m o n a  S ta t e  Pa r k I m p a ct  A n a l ys is  
( I M P L A N )

1 9 8 6 S t a te p r o te c t e d m ix e d

L o o m i s &  R ic h a r d s o n  ( 2 0 0 0 ) T o t a l va l u e  a d d e d 9 1 6  m ill io n ( 1 9 9 9 $ ) A n n u a l va lu e  a d d e d  f r o m  
r e c r e a ti o n  in  U . S.  r o a d le s s a r e a s

U S  ro a d le s s  a r e a s I m p a ct  A n a l ys is  
( I M P L A N )

1 9 9 9 F e d e r a l (F S ) p r o te c t e d h ig h fo r e s t

L o o m i s &  R ic h a r d s o n  ( 2 0 0 0 ) T o ta l  p e r s o n a l in c o m e 5 7 6  m ill io n ( 1 9 9 9 $ ) A n n u a l p e r s o n a l in c o m e  
f r o m  r e c r e a t io n  i n  U . S.  ro a d le s s  

a re a s

U S  ro a d le s s  a r e a s I m p a ct  A n a l ys is  
( I M P L A N )

1 9 9 9 F e d e r a l (F S ) p r o te c t e d h ig h fo r e s t

EMPLOYMENT

B e r g s tr o m  e t a l.  ( 1 9 9 0 ) T o t a l e m p lo y m e n t  in  f o u r  st a te s 1 0 , 7 5 9 S ta t e  p a rk s I m p a ct  A n a l ys is  1 9 8 6 S t a te p r o te c t e d m ix e d m ix e d

B e r r e n s  e t  a l. ( 2 0 0 6 ) Em p lo y m e n t g r o w th  d if f e r e n tia l 0 .1  p e r c e n t 1 9 9 5 - 2 0 0 4  a v g .  e m p lo ym e n t  
g r o w t h  p re m iu m / ye a r in  c o . w it h  

s ig n if ic a n t I R A's

N M I n v e n to r i e d  r o a d l e ss  a r e a s G r o w t h  ra t e  
c o m p a r is o n  

1 9 9 5 - 2 0 0 4 F e d e r a l p r o te c t e d F o r e s t

C o r d e l l e t a l. ( 1 9 9 2 ) T o t a l e m p lo y m e n t  in  s t a te 2 2 / 1 7 6 ( 1 9 8 6 ) : T o t a l jo b s  f r o m  
n o n r e si d e n ts / a ll v is ito r s  to  Po m o n a  

S t a te  P a rk *

K a n sa s P o m o n a  S ta t e  Pa r k I m p a ct  A n a l ys is  
( I M P L A N )

1 9 8 6 S t a te p r o te c t e d m ix e d

T o ta l  e m p lo y m e n t in  7 - c o u n ty  
a r e a

1 9 / 1 4 8 ( 1 9 8 6 ) : T o t a l jo b s  f r o m  
n o n r e si d e n ts / a ll v is ito r s  to  Po m o n a  

S t a te  P a rk *

7  c o .  a d j . to  P o m o n a  
S P , KS

P o m o n a  S ta t e  Pa r k I m p a ct  A n a l ys is  
( I M P L A N )

1 9 8 6 S t a te p r o te c t e d m ix e d

D e l le r  e t  a l. ( 2 0 0 1 ) E m p lo y m e n t  g ro wt h 1 .4 9 1 C o e f f ic ie n t ( n o n - lo g )  o n  l a n d  
a m e n iti e s  v a r ia b le

2 2 4 3  r u r a l U S 
c o u n ti e s

L a n d  a m e n itie s ( in c l.  1 6  
v a r ia b le s )

SE q .  G r o w t h  M o d e l 1 9 8 5 - 9 5 m ix e d m o s tly  p ro t. h ig h m ix e d

D e l le r  e t  a l. ( 2 0 0 1 ) E m p lo y m e n t  g ro wt h ( n o t s ig n if ic a n t ) C o e ff ic ie n t  ( n o n - l o g )  o n  w a te r 
a m e n iti e s  v a r ia b le

2 2 4 4  r u r a l U S 
c o u n ti e s

W a te r  a m e n iti e s ( 1 2  
v a r ia b le s )

SE q .  G r o w t h  M o d e l 1 9 8 5 - 9 6 m ix e d m o s tly  p ro t. h ig h m ix e d

D e l le r  e t  a l. ( 2 0 0 5 ) C o u n t y e m p lo y m e n t g r o w th ( n o t s ig n if ic a n t ) C o e ff ic ie n t  o n  la n d  a m e n it ie s  
v a r ia b le

2 2 4 3  r u r a l U S 
c o u n ti e s

L a n d  a m e n itie s ( in c l.  1 6  
v a r ia b le s )

B M A , O L S / M L 1 9 9 0 s M ix e d m ix e d m ix e d m ix e d

D e l le r  e t  a l. ( 2 0 0 5 ) C o u n t y e m p lo y m e n t g r o w th 1 .0 5 2 C o e f fi ci e n t ( N o n - lo g )  o n  w a t e r  
a m e n iti e s  v a r ia b le

2 2 4 3  r u r a l U S 
c o u n ti e s

W a te r  a m e n iti e s ( 1 2  
v a r ia b le s )

B M A , O L S / M L 1 9 9 0 s M ix e d m ix e d m ix e d m ix e d

D u f f y- D e n o  ( 1 9 9 7 ) Em p lo ym e n t  d e n s it y 0 . 2 3 C o e ff ic ie n t  o n  d e n s it y  o f  s t a te  p a r k  
la n d s in  c o u n ty  va r ia b le

2 5 0  n o n - m e t r o  c o .  i n  
IM  w e s t

S ta t e  p a rk s D A M

S t u d ie s  l is te d  b e lo w  a r e  t h o s e  th a t  r e p o r t  q u a n tit a t iv e  r e s u lt s .
S t u d ie s  h i g h lig h t e d  in  g re e n  f o c u s  m o s tly  o r  e x c lu s iv e ly  o n  c o n s e r va tio n  la n d s
N O T E : A ll co e ff ic ie n t s g iv e n  a r e  n o n -s t a n d a r d iz e d  co e ff ic ie n t s  u n le ss  in d ic a t e d  o t h e r w is e

Study
Impact variable            

( D e p e n d e n t  v a r ia b l e ) Study area Amenity measure Analysis type
Period 

covered
(A ll m e a s u r e d  a t  c o u n t y  l e ve l 
u n le s s  in d ic a te d  o t h e r w is e ) I m p a ct  s iz e I m p a c t  m e a s u r e O w n e rs h i p

P r o t e ct io n  
s t a tu s

A tt r a ct iv e n e s s / 
u n iq u e n e s s

Pr i m a r y  l a n d  
co v e r

EMPLOYMENT
D u f f y- D e n o  ( 1 9 9 8 ) Em p lo ym e n t  d e n s it y n o t s ig n if ic a n t C o e f fi ci e n t o n  p e r ce n t co u n ty  in  

F e d e r a l w i ld e r n e s s  ( F S & BL M )  
v a ri a b le

2 5 0  n o n - u r b a n  c o .  i n  
IM  w e s t

F e d e r a l ( BL M + F S)  W A s D A M 1 9 8 0 - 1 9 9 0 F e d .  ( F S,  B L M ) p r o te c t e d  H ig h m ix e d

D u f f y- D e n o  ( 1 9 9 8 ) Em p lo ym e n t  d e n s it y 0 .0 2 5 C o e f fi ci e n t o n  p e r ce n t co u n ty  in  
F S w ild e r n e s s  v a r ia b le

2 5 1  n o n - u r b a n  c o .  i n  
IM  w e s t

F S  w i ld e r n e s s  a r e a s D A M 1 9 8 0 - 1 9 9 0 F S p r o te c t e d  H ig h F o r e s t

H e n d e r so n  &  M c D a n ie l ( 1 9 9 8 ) C o u n t y e m p lo y m e n t g r o w th 1 .1  p e r c e n t c o u n ty - le v e l e m p lo y m e n t  g r o w th  
d if f e r e n ti a l c o m p a r e d  to  n o n - s c e n ic  

c o .

F e d e r a l R e s e r v e  
1 0 th  D is tr ic t **

E x te n s iv e l y sc e n i c c o u n t ie s G r o w t h  ra t e  
c o m p a r is o n  

1 9 9 0 - 1 9 9 5 m ix e d m ix e d

H e n d e r so n  &  M c D a n ie l ( 1 9 9 8 ) C o u n t y e m p lo y m e n t g r o w th 0 .3  p e r c e n t c o u n ty - le v e l e m p lo y m e n t  g r o w th  
d if f e r e n ti a l c o m p a r e d  to  n o n - s c e n ic  

c o .

F e d e r a l R e s e r v e  
1 0 th  D is tr ic t **

M o d e r a t e ly  s c e n ic  co u n tie s G r o w t h  ra t e  
c o m p a r is o n  

1 9 9 0 - 1 9 9 5 m ix e d m ix e d

K w a n g - K o o  e t a l. ( 2 0 0 5 ) Se r v ic e  a n d  r e t a il jo b  g r o w th 0 .7  p e r c e n t C o e f f ic ie n t  o n  c o u n ty - le v e l la k e -
b a s e d  a m e n itie s v a r ia b le

2 4 2  co u n tie s in  M I , 
M N  a n d  W I

L a k e - b a s e d  a m e n i tie s M L SE M  o f  r e g i o n a l 
g r o w t h

1 9 8 0 - 1 9 9 0 M ix e d m ix e d h ig h

K w a n g - K o o  e t a l. ( 2 0 0 5 ) Se r v ic e  a n d  r e t a il jo b  g r o w th n o t s ig n if ic a n t C o e f fi ci e n t o n  co u n ty - le v e l la n d -
b a s e d  a m e n i tie s  v a r ia b le

2 4 2  co u n tie s in  M I , 
M N  a n d  W I

L a n d - b a s e d  a m e n itie s M L SE M  o f  r e g i o n a l 
g r o w t h

1 9 8 0 - 1 9 9 0 M ix e d m ix e d h ig h

L e wi s e t  a l.  (2 0 0 2 ) E m p lo y m e n t  g ro wt h 0 .1 C o e f fi ci e n t o n  in d ir e c t  e f fe c t  o f  
c o n s .  la n d s v a r ia b le  ( th r o u g h  n e t  

m ig r a t io n )

9 2  c o .  in  n o r t h e r n  
fo r e s t  r e g io n

Pu b l ic  c o n s e r v a tio n  la n d s 1 9 9 0 - 1 9 9 7 h ig h h ig h fo r e s t

L o o m i s &  R ic h a r d s o n  ( 2 0 0 0 ) L o c a l e m p lo y m e n t 2 3 , 7 0 0 T o ta l e m p lo y m e n t in  co m m u n it ie s  
c lo s e  t o  ro a d le s s  a r e a s

U S R o a d le s s  a r e a s I m p la n 1 9 9 9 F S h ig h h ig h fo r e s t

M c G r a n a h a n  ( 1 9 9 9 ) T o t a l e m p lo ym e n t  g r o w t h 0 . 1 7 Standardized C o e ff ic ie n t  o n  w a t e r  
a m e n i ty  v a r ia b le

r u r a l U S c o u n ti e s - w a t e r O L S 1 9 6 9 - 9 6 m ix e d m ix e d m ix e d m ix e d

M c G r a n a h a n  ( 1 9 9 9 ) T o t a l e m p lo ym e n t  g r o w t h 0 . 1 4 Standardized  C o e f f ic ie n t  o n  
to p o g r a p h ic  v a r ia t io n  a m e n ity  

v a ri a b le

r u r a l U S c o u n ti e s - to p o g r a p h y O L S 1 9 6 9 - 9 6 m ix e d m ix e d m ix e d m ix e d

S o u t h w ic k  A s so ci a te s  ( 2 0 0 0 ) C o u n t y e m p lo y m e n t g r o w th 3 .8 2 3 co e ff ic ie n t  o n  %  o f co u n ty  a r e a  in  
w il d e r n e s s

4 0 9  co .  in  1 1  w e s te rn  
s ta t e s

%  c o u n t y in  wi ld e r n e s s  a n d  
N P

O L S 1 9 6 9 - 9 8 F e d e r a l W ild . /N P / N M h ig h fo r e s t

S o u t h w ic k  A s so ci a te s  ( 2 0 0 0 ) C o u n t y e m p lo y m e n t g r o w th 0 .1 1 5 C o e ff ic ie n t  o n  a m e n it ie s  v a r ia b l e c o .  in  1 1  w e s te r n  
s ta t e s

Se l e c te d  c lim a te  d a t a , 
w a te r  a r e a , a n d  

to p o g ra p h y ( M c G r a n a h a n , 
1 9 9 9 )

O L S 1 9 6 9 - 9 7 M ix e d m ix e d m ix e d m ix e d

S t u d ie s  l is te d  b e lo w  a r e  t h o s e  th a t  r e p o r t  q u a n tit a t iv e  r e s u lt s .
S t u d ie s  h i g h lig h t e d  in  g re e n  f o c u s  m o s tly  o r  e x c lu s iv e ly  o n  c o n s e r va tio n  la n d s
N O T E : A ll co e ff ic ie n t s g iv e n  a r e  n o n -s t a n d a r d iz e d  co e ff ic ie n t s  u n le ss  in d ic a t e d  o t h e r w is e

Study
Impact variable            

( D e p e n d e n t  v a r ia b l e ) Study area Amenity measure Analysis type
Period 

covered
(A ll m e a s u r e d  a t  c o u n t y  l e ve l 
u n le s s  in d ic a te d  o t h e r w is e ) I m p a ct  s iz e I m p a c t  m e a s u r e O w n e rs h i p

P r o t e ct io n  
s t a tu s

A tt r a ct iv e n e s s / 
u n iq u e n e s s

Pr i m a r y  l a n d  
co v e r

POPULATION 

C r o m a r t ie  ( 1 9 9 8 ) Po p u l a tio n  g r o w t h 0 .2  p e r c e n t
I n cr e a s e  in  a n n u a l n e t  m ig r a t io n  
r a te s  a s s o ci a te d  w it h  a m e n it ie s

a ll  4 7 8  G r e a t  P la in s 
c o u n ti e s  

c li m a t e /t o p o g r a p h y /  w a t e r  
b o d ie s  ( E R S )

R e g r e s s io n  a n a lys i s 1 9 9 4 - 9 6 m ix e d m ix e d m ix e d m ix e d

D e a ri e n  e t  a l. ( 2 0 0 5 ) Po p u la ti o n  g r o w t h  - 2 .1 2 6

C o e f fi ci e n t o n  d is ta n c e  to  F e d e r a l 
p r o te c t e d /w il d  la n d s  v a r ia b le

1 0 0 -c o u n t y  in t e r io r  
N o r th w e s t

F e d . W ild e r n e s s , N F ,  N P ,  
N W R

R e g r e s s io n  a n a lys i s 1 9 9 0 - 2 0 0 0 F e d e r a l p r o te c t e d h ig h F o r e s t

D e a ri e n  e t  a l. ( 2 0 0 5 ) Po p u la ti o n  g r o w t h  1 3 . 6 6 1

C o e f fic ie n t o n  s iz e  ( p e r ce n t)  o f 
F e d e ra l p r o t e c te d / w ild  la n d s  

v a r ia b le

1 0 0 -c o u n t y  in t e r io r  
N o r th w e s t

F e d . W ild e r n e s s , N F ,  N P ,  
N W R

R e g r e s s io n  a n a lys i s 1 9 9 0 - 2 0 0 1 F e d e r a l p r o te c t e d h ig h F o r e s t

D e l le r  e t  a l. ( 2 0 0 1 ) Po p u la ti o n  g r o w t h  0 .8 5 4
C o e f f ic ie n t ( n o n - lo g )  o n  l a n d  

a m e n iti e s  v a r ia b le
2 2 4 3  r u r a l U S 

c o u n ti e s
la n d  a m e n iti e s ( in c l.  1 6  

v a r ia b le s )
SE q .  G r o w t h  M o d e l 1 9 8 5 - 9 5 m ix e d m o s tly  p ro t. h ig h m ix e d

D e l le r  e t  a l. ( 2 0 0 1 ) Po p u la ti o n  g r o w t h  0 .4 3 2
C o e ff ic ie n t  ( n o n - l o g )  o n  w a te r 

a m e n iti e s  v a r ia b le
2 2 4 4  r u r a l U S 

c o u n ti e s
W a te r  a m e n iti e s ( 1 2  

v a r ia b le s )
SE q .  G r o w t h  M o d e l 1 9 8 5 - 9 6 m ix e d m o s tly  p ro t. h ig h m ix e d

D e l le r  e t  a l. ( 2 0 0 5 ) Po p u la ti o n  g r o w t h  ( n o t s ig n if ic a n t )
C o e ff ic ie n t  o n  la n d  a m e n it ie s  

v a r ia b le
2 2 4 3  r u r a l U S 

c o u n ti e s
L a n d  a m e n itie s ( in c l.  1 6  

v a r ia b le s )
B M A , O L S / M L 1 9 9 0 s M ix e d m ix e d m ix e d m ix e d

D e l le r  e t  a l. ( 2 0 0 5 ) Po p u la ti o n  g r o w t h  0 .3 8 6
C o e f fi ci e n t ( N o n - lo g )  o n  w a t e r  

a m e n iti e s  v a r ia b le
2 2 4 3  r u r a l U S 

c o u n ti e s
W a te r  a m e n iti e s ( 1 2  

v a r ia b le s )
B M A , O L S / M L 1 9 9 0 s M ix e d m ix e d m ix e d m ix e d

D u f f y- D e n o  ( 1 9 9 7 ) Po p u la ti o n  g r o w t h  0 . 1 2
C o e f fic ie n t o n  d e n si ty  o f  st a t e  p a r k  

la n d s in  c o u n ty
2 5 0  n o n - m e t r o  c o .  i n  

IM  w e s t
S ta t e  p a rk s D A M

D u f f y- D e n o  ( 1 9 9 8 ) P o p u la t io n  d e n s it y n o t s ig n if ic a n t
C o e f fi ci e n t o n  p e r ce n t co u n ty  in  

F e d e r a l w ild e r n e s s  v a r ia b l e
2 5 0  n o n - u r b a n  c o .  i n  

IM  w e s t
F e d e r a l ( BL M + F S)  W A s D A M 1 9 8 0 - 1 9 9 0 F e d .  (F S , BL M ) p r o t e ct e d  H ig h m ix e d

D u f f y- D e n o  ( 1 9 9 8 ) P o p u la t io n  d e n s it y 0 .1 3 5
C o e f fi ci e n t o n  p e r ce n t co u n ty  in  

F S w ild e r n e s s  v a r ia b le
2 5 0  n o n - u r b a n  c o .  i n  

IM  w e s t
F S  w i ld e r n e s s  a r e a s D A M 1 9 8 0 - 1 9 9 0 F S p r o t e ct e d  H ig h F o r e s t

D u f f y- D e n o  ( 1 9 9 8 ) P o p u la t io n  d e n s it y 0 .5 9 5
C o e ff ic ie n t  (l o g )  o n  p e r c e n t c o u n t y 

in  N P S  l a n d s  v a r ia b le
2 5 0  n o n - u r b a n  c o .  i n  

IM  w e s t
N P S la n d s D A M 1 9 8 0 - 1 9 9 0 N P S p r o t e ct e d  H ig h m ix e d

J o h n s o n  &  S te w a r t  ( 2 0 0 5 ) N e t p o p u la t io n  g r o w th 0 .8  p e r c e n t 2 3 0 3  n o n m e tr o  c o . G r o w th  d a t a 1 9 9 0 - 2 0 0 0 - -

J o h n s o n  &  S te w a r t  ( 2 0 0 7 ) N e t p o p u la t io n  g r o w th 1 .0  p e r c e n t 2 3 0 3  n o n m e tr o  c o . c o n t a in i n g  N F  la n d s g r o w t h  d a t a 1 9 9 0 - 2 0 0 0 F S p r o te c t e d m ix e d fo re s t

J o h n s o n  &  S te w a r t  ( 2 0 0 7 ) N e t p o p u la t io n  g r o w th 0 .6  p e r c e n t A ll 3 1 4 1  U S c o . c o n t a in i n g  N F  la n d s g r o w t h  d a t a 1 9 9 0 - 2 0 0 0 F S p r o te c t e d m ix e d fo re s t

K w a n g - K o o  e t a l. ( 2 0 0 5 ) Po p u l a tio n  g r o w t h n o t s ig n if ic a n t L a k e - b a s e d  a m e n i tie s M L SE M  o f  r e g i o n a l 1 9 8 0 - 1 9 9 0 M ix e d m ix e d h ig h

K w a n g - K o o  e t a l. ( 2 0 0 5 ) Po p u l a tio n  g r o w t h n o t s ig n if ic a n t L a n d - b a s e d  a m e n itie s M L SE M  o f  r e g i o n a l 1 9 8 0 - 1 9 9 0 M ix e d m ix e d h ig h

L e wi s e t  a l.  (2 0 0 2 ) N e t  m ig r a t io n 0 .0 9 8 Pu b l ic  c o n s .  la n d s 1 9 9 0 - 1 9 9 7 h ig h h ig h fo re s t

M c G r a n a h a n  ( 1 9 9 9 ) T o t a l p o p u la t io n  g r o w th 0 . 2 0
Standardized C o e ff ic ie n t  o n  w a t e r  

a m e n i ty  v a r ia b le
r u r a l U S c o u n ti e s - w a t e r O L S 1 9 7 0 - 9 6 m ix e d m ix e d m ix e d m ix e d

M c G r a n a h a n  ( 1 9 9 9 ) T o t a l p o p u la t io n  g r o w th 0 . 1 6

Standardized  C o e f f ic ie n t  o n  
to p o g r a p h ic  v a r ia t io n  a m e n ity  

v a ri a b le

r u r a l U S c o u n ti e s - to p o g r a p h y O L S 1 9 7 0 - 9 6 m ix e d m ix e d m ix e d m ix e d

R u d zit is /R u d zi tis  e t a l.  ( 1 9 9 6 ) Po p u l a tio n  g r o w t h 0 .9
1 9 6 0 - 7 0 F e d e r a l h ig h h ig h m i xe d /f o r e s t

R u d zit is /R u d zi tis  e t a l.  ( 1 9 9 6 ) Po p u l a tio n  g r o w t h 1 .7 1 9 7 0 - 8 0 F e d e r a l h ig h h ig h m i xe d /f o r e s t

R u d zit is /R u d zi tis  e t a l.  ( 1 9 9 6 ) Po p u l a tio n  g r o w t h 2 .0 1 9 8 0 - 9 0 F e d e r a l h ig h h ig h m i xe d /f o r e s t

R u d zit is /R u d zi tis  e t a l.  ( 1 9 9 6 ) Po p u l a tio n  g r o w t h 2 .0 1 9 6 0 - 7 0 F e d e r a l h ig h h ig h m i xe d /f o r e s t

R u d zit is /R u d zi tis  e t a l.  ( 1 9 9 6 ) Po p u l a tio n  g r o w t h 2 .0 1 9 7 0 - 8 0 F e d e r a l h ig h h ig h m i xe d /f o r e s t

R u d zit is /R u d zi tis  e t a l.  ( 1 9 9 6 ) Po p u l a tio n  g r o w t h 2 .2 1 9 8 0 - 9 0 F e d e r a l h ig h h ig h m i xe d /f o r e s t

U n l e s s in d ic a t e d  o th e r w is e  ( e .g . , t h r o u g h  n o n -l o g ) , a ll c o e ff ic ie n t s  r e p r e s e n t  e l a st ic it ie s , in d i ca t in g  th e  p e r c e n t  c h a n g e  in  th e  d e p e n d e n t va ri a b le  (o u tp u t , in c o m e , e m p lo y m e n t,  o r  p o p u la t io n )  r e s u lti n g  f r o m  a  1  p e r c e n t  c h a n g e  in  t h e  in d e p e n d e n t  v a r ia b le .
*  E x cl u d e s  P a r k  e m p lo y e e s ; **  T h e  F e d e r a l R e s e r v e  1 0 th  d is t ri ct  in c lu d e s  C O , K S,  N E ,  W Y a n d  p a r ts  o f N M ,  O K &  M O  

Characteristics of lands analyzedEstimated impact of protected lands

F e d . /S P s,  
W A s /W R s

F e d . a n d  st a te  
p a r k s,  W A s , 

W R

C lim a te / to p o g r a p h y /w a t e r  
a r e a  ( M c G r a n a h a n , 1 9 9 9 )

Estimated impact of protected lands Characteristics of lands analyzed

Estimated impact of protected lands Characteristics of lands analyzed

Av g .  a n n u a l g r o w t h  r a t e  p r e m i u m  
(a b so lu te  % )  o f  co u n tie s  w ith  f e d . 

W A s  o v e r  o th e r  n o n m e tr o  c o u n ti e s

Av g .  a n n u a l g r o w t h  r a t e  p r e m i u m  
( a b s o lu te  % )  o f  c o u n t ie s  n e a r  N P s  

o v e r  o th e r  n o n m e tr o  c o u n t ie s

INCOME

B M A -  B a y e s ia n  M o d e l  A ve ra g in g ; c o . -  c o u n t ie s ;  D A M  -  D i se q u ilib r iu m  a d ju s t m e n t m o d e l; E R S -  E c o n o m ic  R e s e a r c h  Se r v ic e  ( U SD A ) ; F e d . - f e d e r a l;   IM  -  in t e r m o u n ta in ;  IR A  -  in v e n to ri e d  r o a d l e ss  a r e a s ; M L  -  M a x im u m  L i ke lih o o d ;  M L S EM  - M a x im u m  L ik e li h o o d  S p a t i
E r r o r  M o d e l;  M V  -  m u l tiv a r ia t e ;  N F  -  N a tio n a l F o r e s t( s ) ; N P -  N a tio n a l  P a r k ( s) ;  N W R  - N a t io n a l W i ld lif e  R e fu g e ( s ) ; O L S  -  O r d i n a r y L e a s t S q u a r e s ; p r o t.  -  p r o te c t e d ; r e c . -  r e c r e a t io n ; S Eq .  - s tr u c t u r a l e q u a tio n a ; SP  -  S ta t e  p a r k;  W A  -  W il d e r n e s s a r e a s ; W il
w il d lif e  r e f u g e s

7  S P s  in  G A ,  N C ,  
S C , T N

( 1 9 8 6 $ ) : T o t a l o u tp u t  fr o m  o u t- o f -
s t a te  v is ito r s  to  7  s t a te  p a r k s

T o t a l jo b s  s u p p o rt e d  b y o u t - o f-
s ta t e  vi si to r s  t o  7  p a r k s

7  S P s  in  G A ,  N C ,  
S C , T N

Estimated impact of protected lands Characteristics of lands analyzed

F e d e r a ll y d e s ig n a t e d  W A s

N a t io n a l  p a r k s

All  n o n m e t r o  
c o u n t ie s  in  U S

All  n o n m e t r o  
c o u n t ie s  in  U S

9 2  c o .  in  n o r t h e r n  
fo r e s t  r e g io n

C o e f fi ci e n t o n  C o n se rv a t io n  la n d s  
v a r ia b le

G r o w t h  r a t e  p r e m iu m / yr  o f r u r a l 
r e c .  c o .  o v e r  ru r a l  n o n - r e c .  c o .

G r o w t h  r a t e  p r e m iu m / yr  o f n o n -
m e t r o  N F  c o .  o v e r  o t h e r  ru ra l  c o .

G ro wt h  r a te  p r e m iu m /y r  o f  a l l N F  
c o .  o v e r  o t h e r  co .

C o e f f ic ie n t  o n  c o u n ty - le v e l la k e -
b a s e d  a m e n itie s v a r ia b le

h ig h  r e la t iv e  l e v e l o f  re c. -
li n ke d  e m p lo y m e n t,  

i n co m e ,  a n d  h o u s in g

C o e f fi ci e n t o n  co u n ty - le v e l la n d -
b a s e d  a m e n i tie s  v a r ia b le

2 4 2  co u n tie s in  M I , 
M N  a n d  W I

2 4 2  co u n tie s in  M I , 
M N  a n d  W I

Database: Database- Reviews literature findings on impacts of 
conservation lands on county-level income, economic 
growth, output and employment



Questions and comments:

Timm Kroeger
Natural Resources Economist
tkroeger@defenders.org
(202) 772-3204

mailto:tkroeger@defenders.org


Shopping in the Ecosystem Service Market
Land Trust Success Stories

Rusty Painter
Conservation Trust for North Carolina
September 21, 2008 • LTA Rally • Pittsburgh, PA



The Conservation Trust for North Carolina

n Our mission is to preserve our natural resources as 
a legacy for the people who love North Carolina 
now and in generations to come

n Conservation Trust for North Carolina (CTNC) 
serves as the resource center for North Carolina’s 
24 local & regional land trusts (over 200,000 ac.)

n CTNC also is a land trust, carrying out direct land 
conservation

n 28,050 acres protected since 1991,               
primarily along the Blue Ridge                     
Parkway in North Carolina



Ecosystem Service Payment Opportunities 
for Land Trusts
n Carbon Sequestration
n Farmland Protection
n Biodiversity / Endangered Species
n Settlement Funding / Mitigation Banking
n Outdoor Recreation
n Water Quality

All provide value beyond the specific service

How have land trusts used these markets to protect more land?



Regulated Markets
n Carbon trading market(s)
n The Conservation Fund’s Carbon 

Sequestration Program
n Conservation Trust for North 

Carolina and NC GreenPower

Unofficial Markets
n Marketing non-verified, ‘feel good’

credits to donors/customers
q Corporate and private players
q Offset your carbon footprint

Carbon Sequestration

Photo by Jeffrey Pippen



The Trust for Public Land,  
The Carbonfund and Entergy
Tensas River Valley in Louisiana

n 1,100 acre reforestation project 
with 2,900 more in progress 

nWorking with U.S. Fish and   
Wildlife Service and Volkswagen

n Lower Mississippi Basin is a hot 
spot for carbon sequestration 
projects (TNC, TCF, TPL and 
others are active there)

Carbon Sequestration

Photo from Carbonfund.org



Land Trusts’ Role as 
Aggregators

n Enroll landowners
n Achieve critical mass of  

available credits
n Negotiate with brokers
n Share proceeds 
n North Dakota Farmers Union,  

International Copper  
Association other private firms 
are enlisting as aggregators

Carbon Sequestration

.                  

.



Farmland Protection
Federal Farm Bill Programs
n EQIP – Environmental Quality 

Incentives Program
n CSP – Conservation Security 

Program
n PLPP – Private Lands Protection 

Program
n FRPP – Farm and Ranchland 

Protection Program
n WRP – Wetlands Reserve Program
n FLP – Forest Legacy Program 

State Farmland Protection 
Programs 

Present Use Tax Value



“Invest $50 million over 10 years to encourage new private sector
environmental markets to supplement existing conservation and 
forestry programs.  Introduce market forces into existing 
conservation programs to provide greater environmental returns 
from Federal and landowner investments in conservation.”

“In addition, several current conservation programs use static 
payment systems for costshare, rental, and easement payments. 
Under more market-based approaches, existing conservation 
programs could be restructured to foster competition, allowing 
resources to reach more farmers and landowners.”

Title II – Conservation http://www.usda.gov/documents/07title2.pdf

Farmland Protection
USDA 2007 Farm Bill Conservation Programs
Excerpts from ‘Summary of Conservation Title Reform’
Recommendations:

http://www.usda.gov/documents/07title2.pdf


Biodiversity / Endangered Species
Pettiford Creek Project, 
Carteret County, NC

n 881 acres adjacent to the Croatan
National Forest 

nU.S. Fish & Wildlife Service’s 
Recovery Credit System and 
Forest Legacy Program 

n Partnership between NC Coastal 
Land Trust and NC Wildlife 
Resources Commission

n Federally endangered red-
cockaded woodpecker habitat 
protection and restoration

North Carolina Coastal Land Trust



Biodiversity / Endangered Species
Pettiford Creek 
Project 

n Managed by NC 
Wildlife Resources 
Commission

n Additional funds 
available through 
state agencies
q NC Natural Heritage 

Trust Fund
q NC Dept. of 

Agriculture’s Plant 
Conservation 
Program

N



Settlement Funding / Mitigation Banks
NC Environmental 
Enhancement Grants 
Program

n Smithfield Foods lawsuit 
settlement funds

n Grants up to $500,000 annually

National Fish & Wildlife 
Foundation

n Manages over $150M in 
settlement funds

n Since 1984 issued 9,500 grants 
to over 3,000 organizations 

n More than $400 million NC Plant Conservation Program



Settlement Funding / Mitigation Banks
Penny’s Bend 
Nature Preserve 
Eno River State 
Park, Durham, NC 

n 296 acres protected
n Site protection and 

restoration
nMitigates for highway 

construction and legal 
settlement

n Also protects drinking 
water supply 



Outdoor Recreation
Elk Knob State Park 
Watauga Co., NC

n Created by The Nature 
Conservancy and NC Parks 
& Recreation in 2002

n Originally 1,100 acres, now 
nearly 3,000 ac.

n High Country Conservancy 
has added 250 acres with 
more in progress

n NC Parks & Recreation  
Trust Fund ($50M/year)



n Legislatively established fund
n Largest source of funding for 

conservation in North Carolina 
n $50M available for acquisition 

– received almost $94M in 
requests in 2008
n Purchases 300-foot riparian 

buffer easements and fee 
acquisitions for public agencies
n Funds conservation planning 

along priority river and stream 
segments through CTNC

Water Quality
N.C. Clean Water   
Management Trust Fund



‘Stacking’ Ecosystem Service Payments
NC Parks & Recreation 
Trust Fund
Recreation Trails Program

NC Natural Heritage   
Trust Fund
Overmountain Victory Trail

NC Clean Water 
Management Trust Fund
300-foot riparian buffers

Carbon Sequestration ?

Hunting Lease ?



Resources
n Defenders of Wildlife    www.defenders.org/programs_and_policy
n LandScope www.landscope.org
n U.S. Forest Service    www.fs.fed.us/ecosystemservices
n U.S. Fish and Wildlife Service    www.fws.gov/endangered
n U.S.D.A. Farm Bill    www.usda.gov
n The Conservation Fund    www.conservationfund.org
n The Nature Conservancy    www.nature.org/initiatives/climatechange
n The Trust for Public Land  www.tpl.org
n Environmental Defense Fund    www.edf.org
n N.C. Clean Water Management Trust Fund    www.cwmtf.net
n N.C. Natural Heritage Trust Fund    www.ncnhtf.org
n N.C. Parks and Recreation Trust Fund    www.ncparks.gov
n N.C. GreenPower www.ncgreenpower.org
n Ecosystem Marketplace    www.ecosystemmarketplace.com
n Carbonfund.org www.carbonfund.org
n National Fish & Wildlife Foundation  www.nfwf.org

…and much more available on the web

http://www.defenders.org/programs_and_policy
http://www.landscope.org
http://www.fs.fed.us/ecosystemservices
http://www.fws.gov/endangered
http://www.usda.gov
http://www.conservationfund.org
http://www.nature.org/initiatives/climatechange
http://www.tpl.org
http://www.edf.org
http://www.cwmtf.net
http://www.ncnhtf.org
http://www.ncparks.gov
http://www.ncgreenpower.org
http://www.ecosystemmarketplace.com
http://www.carbonfund.org
http://www.nfwf.org


Rusty Painter
Conservation Trust for North Carolina

1028 Washington Street
Raleigh, N.C.  27605

(919) 828-4199
Rusty@ctnc.org
www.ctnc.org

Questions, ideas, your experiences…

mailto:Rusty@ctnc.org
http://www.ctnc.org



