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The Need for the “Benefits Toolkit”
Hundreds of studies that quantify the economic value of 

particular uses of undeveloped lands:

– Outdoor recreation (wildlife-associated and other) 

– Ecosystem services (water supply, carbon sequestration, 
habitat provision)

– Increases in residential property values from nearby “open 
space”

– Conservation of T&E/R species or ecosystems

GA DNRGA DNR

But….



The Need for the “Benefits Toolkit” (contd.)

…Economic values always depend on the particular 
context (site characteristics)

Values reported in one study generally are not applicable to 
other sites

Developing estimates for a “new” site requires new, original study
- Expensive

- Time-consuming

… often infeasible

Problem: No quick, easy way to develop reasonably                      
reliable value estimates for an unstudied site 



The Benefits Toolkit

• Based on statistical analyses of literature findings (dozens to 
hundreds of studies, depending on particular use) 

• Analyses identify significant variables that drive economic value of 
particular uses (hunting, open space premiums etc.)

• Significant variables are used to construct predictive valuation models 
for particular uses (hunting, ecosystem services etc.)

• User sets these variables such that they reflect the reality of their area 
of interest, generating customized value estimates for that area

• Models can be used to 1) predict changes in values associated with 
specific projects (habitat size change, land cover change, T&E 
species population change, water quality change) or 2) assess the
current economic value of a site



ECONOMIC VALUES INCLUDED IN TOOLKIT

“Economic value” = 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 captured by toolkit 
(* only some ecosystem services are captured in the wetlands models).
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• Quantify the public value of a site (recreation; ecosystem service values; 
property value premiums) to 1) strengthen the case for public cost-share of 
conservation projects or for tax credits, or help qualify for state wildlife grants 
or federal conservation funds; 2) request increased public funds for protection 
of valuable natural lands 

• Assess the potential financial return from a conservation site 1) for site 
owners: carbon sequestration estimates [through external models]; 2) for 
municipalities/counties: property tax increases from OS

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

• Increase awareness of the need for increased financial incentives for 
landowners and interest in the establishment of ecosystem markets and 
programs 

• Make the argument for zoning changes that direct development away from 
valuable natural lands

• Quantify the potential losses from land conversion
• Prioritize conservation $$$ for sites that generate the highest value per $

Some uses of the Toolkit:



Specific project objectives:

• Review and synthesize literature on property value 
premium impacts of habitat conservation; conduct meta-
analysis to estimate open space property value premium 
model 

• Review and synthesize literature on community economic 
competitiveness impacts of habitat conservation

• Review and synthesize literature on economic values of 
wildlife and habitat; estimate valuation models

MO DC



Specific project objectives (contd.):

• Construct wildlife activity days model to estimate the 
relationship between the acreage of a conservation site 
and the resulting recreation use and value

• Assemble toolkit with easy-to-use models that allow users 
to estimate property premiums and wildlife-related 
recreation and passive use values associated with 
conserved lands

MO DC



Property value premium estimator model
Instructions: Fill in all cells marked "ENTER >". (See accompanying user manual for detailed instructions and documentation.) 

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

ENTER > C  Enter "C" for 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 of 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 impact is to be estimated

OUTPUT: 16.9 %OSChange.  Percentage of the study area occupied by the open space of interest. 
Example: A 20 percent share of open space in the area of interest is indicated as "20".

STEP 4: Enter the appropriate values for the indicator variables

ENTER > 1  FOR.  Enter "1" if the open space is a forest. 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 development (i.e., easement, public 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: Include only single-family homes.

ENTER > $250,000  Average value of properties ($)

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/databases (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

Cold Water 58 20 116 13
    Average $39.54 $51.25 $62.54 $54.10
    Median $27.04 $51.19 $47.22 $45.31

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

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

Anadromous 33 1 16 27
    Average $39.41 $138.22 $51.20 $65.61
    Median $4.69 $138.22 $49.21 $57.92

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

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

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 T able:
    OR, ENTER a value from the Detailed T able (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

Habitats/ 
improvements

Activities

Species

Open space 
property value

premiums

- 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 APPROACHES OFFERED BY THE 
TOOLKIT

Value Transfer Function Transfer

Meta-
analysis 
function

Single-
point 

estimate 
(database)

a)

Average 
or median 

value
(table)

b)

Adminis-
tratively

approved 
value

c)

Adapt function to policy site

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

d)

(Model)

(by setting key variables)

Benefits 
Transfer



APPLICATION EXAMPLES

1) Wetland values

2) Value of an area open to 
migratory bird hunting

3) Value of open space for nearby 
properties



Example 1: Wetland conservation: 
Value of a 350-acre freshwater 

wetland in FL

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

Total 
value/year

Florida Fish and Wildlife Conservation 
Commission (2005)



Example 1: Wetland conservation: Value of a 350-acre freshwater wetland in FL

- Using wetland 
value TABLE/ 
DATABASE

Wetland Value Table

Florida Fish and Wildlife 
Conservation Commission (2005)

Only studies for 
coastal wetlands 

in FL!



Example 2: Estimating the net value (consumer surplus) of a 500-acre 
mixed private/public site in Nebraska for migratory bird hunting

Activity 
day value 
Table or 
Database

Activity 
day value 

model
OR

$ / day

Visitor 
Use 

Model

# of days/yr

$ / 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: net value of a 500-acre mixed private/public wetland in Nebraska for migratory bird
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 2: Use value Model

Example 2: net value of a 500-acre mixed private/public wetland in Nebraska for migratory bird hunting

Hunting Value Per Day Model



Example 2: net value of a 500-acre mixed private/public wetland in Nebraska for migratory bird hunting

State Level Wildlife 
Viewing Visitor Use 
Estimating Model

STEP 2: State-level visitation attributable to the site

# of state-wide 
bird hunting 
days from a 500-
acre wetland

State Migratory Bird Hunting Days 
Instructions: Fill in relevant cells marked "ENTER >" associated with acres of land and state income and population.

Hit the enter key to get the change in migratory bird hunting days.
See accompanying user manual for detailed instructions and documentation. 

CURRENT STATE VALUES (from the 'State Variable Input Tab')
STEP 1: Enter the two-letter state abbreviation to obtain the current acres of each type of land within the state of interest 

(from the 'State Variable Input Values' Tab)

ENTER > NE
acres:

647,600   Federal Land
19,469,200   Cropland

826,000   Private Forest Land
1,178,200   Total Wetlands

STEP 2: Household median income for the state of interest (from the 'State Variable Input Values' Tab)
U.S. Census Bureau Fact Finder

ENTER > $45,474 (The 2006 value is filled in automatically; if you have more recent data, enter that into the cell)

OUTPUT 0.29   State Migratory Bird Hunting Days / capita / year

STEP 3: State population (from the 'State Variable Input Values' Tab)
U.S. Census Bureau Fact Finder

ENTER > 1,774,571 (The 2007 value is filled in automatically; if you have more recent data, enter that into the cell)

OUTPUT 512,043   State Total Migratory Bird Hunting Days / year

STATE VALUES WITH MANAGEMENT/POLICY ACTION
STEP 1a: Enter the total state-wide number of acres of each type of land under the proposed project

ENTER > 647,600   Federal Land
ENTER > 19,469,200   Cropland
ENTER > 826,000   Private Forest Land
ENTER > 1,178,700   Total Wetlands

OUTPUT 512,075   Total Migratory Hunting Days / year for the site of interest

CHANGE

OUTPUT 32   Change in Total Migratory Bird Hunting Days / year

These are 2006 estimates, for updated information go to:

These are 2007 estimates, for updated information go to:

+ 500



Example 2: Estimating the net value of a 500-acre mixed private/public wetland in Nebraska for 
migratory bird hunting

Activity 
day value 
Table or 
Database

Activity 
day value 

model
OR

$ / day

Visitor 
Use 

Model

# of days/yr

~$1640/yr for migratory 
bird hunting at the site

×

=

STEP 1: Estimate 
value/visitor day

STEP 2: Estimate # 
of visitors/year

$51.77$51.18 32



Case A: Small open space: 50-acre forested area, privately owned, under 
conservation easement; suburban Maryland

Example 3: Open space-related property value premiums



 

r = 2640 ft 

Example 3: Open space-related property value premiums

Q: What are the property value impacts of this OS within ½-mile radius?
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Instructions: Fill in all cells marked "ENTER >". (See accompanying user manual for detailed instructions and documentation.) 

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

ENTER > C  Enter "C" for 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 of area in feet

OUTPUT: 503 Size of study area (acres)

STEP 3: Enter the size of the open space

ENTER > 50  Size in acres of the open space whose property value impact is to be estimated

OUTPUT: 9.9 %OSChange.  Percentage of the study area occupied by the open space of interest. 
Example: A 20 percent increase in open space in the area of interest is indicated as "20".

STEP 4: Enter the appropriate values for the indicator variables

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

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

ENTER > 0  AG.  Enter "1" if the open space is agricultural land. 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 development (i.e., easement, public ownership). 

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

P OS = 8.5 % increase in average residential property value from open space of interest

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

ENTER > 137  Number of properties located in study area. NOTE: Include only single-family homes.

ENTER > $462,731  Average value of properties ($)

OUTPUT: $5,415,004 Estimated total property premium in study area attributable to open space of interest

OS property 
premium model

Use public assessor/private 
appraiser or Census data to get 
this info



Case B: large open space

Yaquina Bay Conservation Opportunity area (OR)

- Mostly privately owned

- Unprotected

Q: Property value 
premiums in Toledo urban 
area attributable to Yaquina
Bay COA? 



Example: large open space

Yaquina Bay
open space = 
7% of area in 
1-mile radius 
of average 
property



Property value premium estimator model
Instructions: Fill in all cells marked " ENTER >". (See accompanying user manual for detailed instructions and documentation.) 

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

ENTER >  Enter "C" for 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

OUTPUT: 0 Size of study area (acres)

STEP 3: Enter the size of the open space

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

OUTPUT: 7.0 %OSChange.  Percentage of the study area occupied by the open space of interest. 
Example: A 20 percent share of open space in the area of interest is indicated as "20".

STEP 4: Enter the appropriate values for the indicator variables (see the Land Cover Definitions tab for how to code a particular land cover)

ENTER > 1  FOR.  Enter "1" if the open space is a forest. 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 > 0  PROT.  Enter "1" if the open space is protected. Otherwise, enter "0". Protection is defined as the 
             absence of the possibility of development (i.e., easement, public ownership). 

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

P OS = 4.1 % increase in average residential property value from open space of interest

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

ENTER > 339  Number of properties located in study area. NOTE: Include only single-family homes.

ENTER > $140,157  Average value of properties ($)

OUTPUT: $1,963,428 Estimated total property premium in study area attributable to open space of interestO
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ADDING THE OUTPUTS OF INDIVIDUAL 
TOOLKIT COMPONENTS

= “Total” economic conservation value of 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-T otal
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-consum ptive: 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 V alue T able file. In this case, enter the combined value per household of the species
in the indicated (blue border) cell on the Sum mary T able 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
T otal hunting

Saltwater fishing
Freshwater fishing

Small game hunting
Waterfowl hunting

SUMMARY OUTPUT MODEL
• User enters data in individual model spreadsheets
• Selects values to include (hunting, wetlands, etc.) and 
valuation approaches (model/table) in Summary Output 
Model input fields  
• Summary Output model compiles all model outputs in 
one place and displays the total value estimate



Findings of studies that focus specifically 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
Im pa ct var ia ble            

(Dep end ent varia ble) Study are a Ame nity mea sure Analysis type
Pe riod 

c ov ere d
(All mea sured  a t cou nty l evel  
un less in dica te d otherw ise) Impa ct size Impa ct mea sure Own ershi p

Protection  
status

Attra cti vene ss/ 
u niq uen ess

Prima ry l and  
cover

Be rgstrom et al. (199 0) T otal  i ncome  i n fo ur sta te s $1 43 mil lio n (198 6$): To ta l inco me fr om out-of-
sta te  vis ito rs to  7  SPs

7 SPs i n GA, NC, 
SC, TN

State pa rks Impa ct Ana lysis 
(IMPLAN)

19 86 State pr ote cted mi xed m ixed

Be rrens  et al. (200 6) Inco me grow th  d ifferen tia l 0.4 pe rcent 1 995 -200 4 avg. real  i ncome  g rowth 
prem ium/year in  co . wi th  si gni fi cant 

IRA's

NM Inven to ried  ro adl ess area s Grow th  ra te  
c ompa rison  

1 995 -200 4 Fede ral pr ote cted high Forest

C orde ll et al. (199 2) T otal in come in  state $0.41 /3 .2 3 mill ion (19 86$ ):T otal  i ncom e fro m 
non resi dents/all  vi sitors to  Po mona  

State Park

Kansa s Po mon a Sta te Park Impa ct Ana lysis 
(IMPLAN)

19 86 State pr ote cted m ixed

C orde ll et al. (199 2) T otal in come  i n 7-cou nty are a $0.33 /2 .5 4 mill ion (19 86$ ):T otal  i ncom e fro m 
non resi dents/all  vi sitors to  Po mona  

State Park

7  co . ad j. to Pomo na 
SP , KS

Po mon a Sta te Park Impa ct Ana lysis 
(IMPLAN)

19 86 State pr ote cted m ixed

D ell er et a l. (2 001 ) Per-cap ita inco me grow th (not sign ifican t) Co efficie nt (n on-l og) on  l and 
amen ities vari abl e

2 243  ru ral US 
coun ti es

Lan d ame nitie s (i ncl. 16 
varia bles )

SEq. Gro wth Mode l 198 5-95 mix ed mo stl y pro t. high m ixed

D ell er et a l. (2 001 ) Per-cap ita inco me grow th 1.154 C oeffici ent (non -log ) o n water 
amen ities vari abl e

2 243  ru ral US 
coun ti es

Wa te r a meni ti es (incl . 12  
varia bles )

SEq. Gro wth Mode l 198 5-96 mix ed mo stl y pro t. high m ixed

D ell er et a l. (2 005 ) Per-cap ita inco me grow th (not sign ifican t) C oeffici ent o n lan d amen ities 
vari abl e

2 243  ru ral US 
coun ti es

Lan d ame nitie s (i ncl. 16 
varia bles )

BMA, OLS/ML 199 0s Mixe d mixed mi xed m ixed

D ell er et a l. (2 005 ) Per-cap ita inco me grow th (not sign ifican t) Co effi cien t (No n-lo g) on wa te r 
amen ities vari abl e

2 243  ru ral US 
coun ti es

Wa te r a men ities (12  
varia bles )

BMA, OLS/ML 199 0s Mixe d mixed mi xed m ixed

H end erson  & McDa nie l (199 8) Re al pe r-capi ta  i ncome  g rowth 1.6 pe rcent cou nty-level  g rowth di ffere ntial  
co mpare d to  n on-sce nic co unties

Fe dera l Rese rve 
10th Di stri ct **

Extens ively scen ic coun ti es Grow th  ra te  
c ompa rison  

1 990 -199 5

H end erson  & McDa nie l (199 8) Re al pe r-capi ta  i ncome  g rowth 0.3 pe rcent cou nty-level  g rowth di ffere ntial  
co mpare d to  n on-sce nic co unties

Fe dera l Rese rve 
10th Di stri ct **

Mo dera te ly sceni c co untie s Grow th  ra te  
c ompa rison  

1 990 -199 5

H unter et al. (200 5) Fam ily inco me grow th not sign ifican t Co effi cien t on  h igh -grow th  
amen ities/recre ation var iabl e

3 29 hi gh-g rowth 
amen ity/re c. co.

MV(Growth Cu rve) 
mod eli ng

1 990 -200 1 Mixe d mixed high m ixed

Kw ang -Koo et al. (200 5) Per-cap ita inco me grow th not sign ifican t Co efficie nt on  c ounty-le vel pe r-
cap ita inco me grow th

2 42 co. in MI, MN 
an d WI

La ke-b ased  a meni ti es MLSEM of re gio nal 
gro wth

1 980 -199 0 Mixe d mixed high

Kw ang -Koo et al. (200 5) Per-cap ita inco me grow th not sign ifican t Co efficie nt on  c ounty-le vel pe r-
cap ita inco me grow th

2 42 co. in MI, MN 
an d WI

La nd-b ased  a meni ti es MLSEM of re gio nal 
gro wth

1 980 -199 0 Mixe d mixed high

So uthwi ck Ass iciates  (2 000) T otal cou nty in come  g rowth 0 .4 4 Co effi cien t on  a meni ty varia ble (s)4 09 co. in 1 1  we stern 
sta te s

Sel ected cli mate data, 
water are a, a nd 

to pog raph y (McGrana han , 
199 9)

OLS 196 9-97 mix ed mixed mi xed m ixed

Stud ies li ste d bel ow are  tho se th at re port qua ntitative resu lts.
Stud ies hi ghl igh te d in gre en focus mostly or excl usive ly o n conse rvation  l and s
N OTE: All coeffici ents give n are no n-stand ardi ze d coeffici ents unle ss ind icated othe rwise

Study
Im pa ct var ia ble            

(Dep end ent varia ble) Study are a Ame nity mea sure Analysis type
Pe riod 

c ov ere d
(All mea sured  a t cou nty l evel  
un less in dica te d otherw ise) Impa ct size Impa ct mea sure Own ershi p

Protection  
status

Attra cti vene ss/ 
u niq uen ess

Prima ry l and  
cover

OUTPUT
Be rgstrom et al. (199 0) To ta l outpu t in  fou r states $3 50 mil lio n State pa rks Impa ct Ana lysis 19 86 State pr ote cted mi xed

C orde ll et al. (199 2) T otal  o utput in state $0.99 /7 .9 8 mill ion (1 986 $):T otal ou tpu t from 
non resi dents/all  vi sitors to  Po mona  

State Park

Kansa s Po mon a Sta te Park Impa ct Ana lysis 
(IMPLAN)

19 86 State pr ote cted mi xed

C orde ll et al. (199 2) To ta l outpu t in 7- coun ty area $0.77 /5 .8 7 mill ion (1 986 $):T otal ou tpu t from 
non resi dents/all  vi sitors to  Po mona  

State Park

7  co . ad j. to Pomo na 
SP , KS

Po mon a Sta te Park Impa ct Ana lysis 
(IMPLAN)

19 86 State pr ote cted mi xed

L oom is & R icha rdson  (2 000 ) T otal valu e add ed 916  mi lli on (19 99$)  Ann ual  va lue  a dde d fro m 
recrea ti on in  U .S. road less are as

US  road less are as Impa ct Ana lysis 
(IMPLAN)

19 99 Fed eral  (FS) pr ote cted high forest

L oom is & R icha rdson  (2 000 ) T otal pe rsona l inco me 576  mi lli on (19 99$ ) An nua l perso nal  i ncome  
from recre ation  i n U.S. roa dles s 

are as

US  road less are as Impa ct Ana lysis 
(IMPLAN)

19 99 Fed eral  (FS) pr ote cted high forest

EMPLOYMENT

Be rgstrom et al. (199 0) To ta l empl oymen t in  fou r states 10 ,7 59 State pa rks Impa ct Ana lysis 19 86 State pr ote cted mix ed mi xed

Be rrens  et al. (200 6) Em plo yme nt g rowth di ffer ential  0.1 pe rcent 1 995 -200 4 avg. empl oymen t 
gro wth premi um/year in  co . wi th  

sig nifica nt IRA' s

NM Inven to ried  ro adl ess area s Grow th  ra te  
c ompa rison  

1 995 -200 4 Fede ral pr ote cted Forest

C orde ll et al. (199 2) T otal  e mplo ym ent in state 22 /1 76 (19 86):T otal jo bs fro m 
non resi dents/all  vi sitors to  Po mona  

State Park*

Kansa s Po mon a Sta te Park Impa ct Ana lysis 
(IMPLAN)

19 86 State pr ote cted mi xed

T otal  e mplo yment in 7-co unty 
area

19 /1 48 (19 86):T otal jo bs fro m 
non resi dents/all  vi sitors to  Po mona  

State Park*

7  co . ad j. to Pomo na 
SP , KS

Po mon a Sta te Park Impa ct Ana lysis 
(IMPLAN)

19 86 State pr ote cted mi xed

D ell er et a l. (2 001 ) Emp loymen t gro wth 1.491 Co efficie nt (n on-l og) on  l and 
amen ities vari abl e

2 243  ru ral US 
coun ti es

Lan d ame nitie s (i ncl. 16 
varia bles )

SEq. Gro wth Mode l 198 5-95 mixe d mo stl y pro t. high mi xed

D ell er et a l. (2 001 ) Emp loymen t gro wth (not sign ifican t) C oeffici ent (non -log ) o n water 
amen ities vari abl e

2 244  ru ral US 
coun ti es

Wa te r a men ities (12  
varia bles )

SEq. Gro wth Mode l 198 5-96 mixe d mo stl y pro t. high mi xed

D ell er et a l. (2 005 ) C oun ty empl oymen t gro wth (not sign ifican t) C oeffici ent o n lan d amen ities 
vari abl e

2 243  ru ral US 
coun ti es

Lan d ame nitie s (i ncl. 16 
varia bles )

BMA, OLS/ML 199 0s Mixe d mixed mix ed mi xed

D ell er et a l. (2 005 ) C oun ty empl oymen t gro wth 1.052 Co effi cien t (No n-lo g) on wa te r 
amen ities vari abl e

2 243  ru ral US 
coun ti es

Wa te r a men ities (12  
varia bles )

BMA, OLS/ML 199 0s Mixe d mixed mix ed mi xed

D uffy-D eno  (1 997 ) Emplo yment den sity 0 .2 3 Coe ffi cien t on  de nsity of s ta te  pa rk 
lan ds in cou nty va riab le

2 50 no n-metro co. in 
IM west

State pa rks D AM

Stud ies li ste d bel ow are  tho se th at re port qua ntitative resu lts.
Stud ies hi ghl igh te d in gre en focus mostly or excl usive ly o n conse rvation  l and s
N OTE: All coeffici ents give n are no n-stand ardi ze d coeffici ents unle ss ind icated othe rwise

Study
Im pa ct var ia ble            

(Dep end ent varia ble) Study are a Ame nity mea sure Analysis type
Pe riod 

c ov ere d
(All mea sured  a t cou nty l evel  
un less in dica te d otherw ise) Impa ct size Impa ct mea sure Own ershi p

Protection  
status

Attra cti vene ss/ 
u niq uen ess

Prima ry l and  
cover

EMPLOYMENT
D uffy-D eno  (1 998 ) Emplo yment den sity not sign ifican t Coe ffi cien t on  pe rcen t cou nty i n 

Fede ral wil dern ess (FS&BLM) 
varia ble

2 50 no n-urb an co. in 
IM west

Fed eral  (BL M+FS) WAs D AM 1 980 -199 0 Fe d. (FS, BL M) pr ote cted Hi gh mi xed

D uffy-D eno  (1 998 ) Emplo yment den sity 0.025 Coe ffi cien t on  pe rcen t cou nty i n 
FS wi lde rness vari abl e

2 51 no n-urb an co. in 
IM west

FS wil dern ess area s D AM 1 980 -199 0 FS pr ote cted Hi gh Forest

H end erson  & McDa nie l (199 8) C oun ty empl oymen t gro wth 1.1 pe rcent coun ty-le vel emp loyme nt g rowth 
differen ti al comp ared  to no n-scen ic 

co .

Fe dera l Rese rve 
10th Di stri ct* *

Extens ively scen ic coun ti es Grow th  ra te  
c ompa rison  

1 990 -199 5 mixe d mixed

H end erson  & McDa nie l (199 8) C oun ty empl oymen t gro wth 0.3 pe rcent coun ty-le vel emp loyme nt g rowth 
differen ti al comp ared  to no n-scen ic 

co .

Fe dera l Rese rve 
10th Di stri ct* *

Mo dera te ly sceni c co untie s Grow th  ra te  
c ompa rison  

1 990 -199 5 mixe d mixed

Kw ang -Koo et al. (200 5) Service  a nd retai l job  g rowth 0.7 pe rcent Co effi cien t on  co unty-leve l lake -
b ased  a meni ti es varia ble

242  co untie s i n MI, 
MN and  WI

La ke-b ased  a meni ti es MLSEM of re gio nal 
gro wth

1 980 -199 0 Mixe d mixed high

Kw ang -Koo et al. (200 5) Service  a nd retai l job  g rowth not sign ifican t Coe ffi cien t on  co unty-leve l lan d-
ba sed am eni ti es varia ble

242  co untie s i n MI, 
MN and  WI

La nd-b ased  a meni ti es MLSEM of re gio nal 
gro wth

1 980 -199 0 Mixe d mixed high

L ewi s e t al . (20 02) Emp loymen t gro wth 0.1 Co effi cien t on  i ndi rect e ffect of 
con s. la nds vari abl e ( th roug h n et 

mig ration )

9 2 co. i n northe rn 
fore st reg ion

Publ ic conse rvation  la nds 1 990 -199 7 hi gh high forest

L oom is & R icha rdson  (2 000 ) L ocal  e mplo ym ent 23 ,7 00 To ta l empl oymen t in  co mmuni ti es 
c lose to road less  a reas

US Roa dle ss a reas Impla n 19 99 FS hi gh high forest

McGra nah an (19 99) T otal emp loyme nt g rowth 0 .1 7 Standa rdize d Co effi cien t on  w ater 
amen ity vari abl e

rural  U S co untie s - wa te r OLS 196 9-96 mixe d mixed mix ed mi xed

McGra nah an (19 99) T otal emp loyme nt g rowth 0 .1 4 Standa rdize d Co efficie nt o n 
to pog raph ic varia ti on ame nity 

varia ble

rural  U S co untie s - to pogr aphy OLS 196 9-96 mixe d mixed mix ed mi xed

So uthwi ck Ass ocia tes  (2 000 ) C oun ty empl oymen t gro wth 3.823 co effi cien t on  %  o f cou nty are a in 
wi lde rness

4 09 co. in 1 1  we stern 
sta te s

%  co unty in wil dern ess and  
N P

OLS 196 9-98 Fede ral Wi ld./NP/NM high forest

So uthwi ck Ass ocia tes  (2 000 ) C oun ty empl oymen t gro wth 0.1 15 Co effi cien t on  a meni ti es varia ble co . in 1 1  w estern 
sta te s

Sel ected cli mate data, 
water are a, a nd 

to pog raph y (McGrana han , 
199 9)

OLS 196 9-97 Mixe d mixed mix ed mi xed

Stud ies li ste d bel ow are  tho se th at re port qua ntitative resu lts.
Stud ies hi ghl igh te d in gre en focus mostly or excl usive ly o n conse rvation  l and s
N OTE: All coeffici ents give n are no n-stand ardi ze d coeffici ents unle ss ind icated othe rwise

Study
Im pa ct var ia ble            

(Dep end ent varia ble) Study are a Ame nity mea sure Analysis type
Pe riod 

c ov ere d
(All mea sured  a t cou nty l evel  
un less in dica te d otherw ise) Impa ct size Impa ct mea sure Own ershi p

Protection  
status

Attra cti vene ss/ 
u niq uen ess

Prima ry l and  
cover

POPULA TION 

C roma rti e (199 8) Popu latio n grow th 0.2 pe rcent
In crease  i n ann ual  n et mi gratio n 
rates assoc iated wi th  a meni ti es

all  4 78 Great Plai ns 
coun ti es 

cl imate/topo grap hy/ wa te r 
bod ies (ERS)

R egre ssion  a nal ysi s 199 4-96 mix ed mixed mi xed m ixed

D eari en et al. (200 5) Popu latio n grow th  -2.126

Coe ffici ent on di sta nce to Fe dera l 
protected /w ild  la nds  vari abl e

10 0-cou nty i nterio r 
N orthwe st

Fed . Wil dern ess, N F, NP , 
N WR

R egre ssion  a nal ysi s 1 990 -200 0 Fede ral pr ote cted high Forest

D eari en et al. (200 5) Popu latio n grow th  13 .6 61

Coe ffici ent on size  (p ercen t) of 
Fede ral pro te cte d/wild  l and s 

vari abl e

10 0-cou nty i nterio r 
N orthwe st

Fed . Wil dern ess, N F, NP , 
N WR

R egre ssion  a nal ysi s 1 990 -200 1 Fede ral pr ote cted high Forest

D ell er et a l. (2 001 ) Popu latio n grow th  0.854
Co efficie nt (n on-l og) on  l and 

amen ities vari abl e
2 243  ru ral US 

coun ti es
lan d ame nities  (i ncl. 16 

varia bles )
SEq. Gro wth Mode l 198 5-95 mix ed mo stl y pro t. high m ixed

D ell er et a l. (2 001 ) Popu latio n grow th  0.432
C oeffici ent (non -log ) o n water 

amen ities vari abl e
2 244  ru ral US 

coun ti es
Wa te r a men ities (12  

varia bles )
SEq. Gro wth Mode l 198 5-96 mix ed mo stl y pro t. high m ixed

D ell er et a l. (2 005 ) Popu latio n grow th  (not sign ifican t)
C oeffici ent o n lan d amen ities 

vari abl e
2 243  ru ral US 

coun ti es
Lan d ame nitie s (i ncl. 16 

varia bles )
BMA, OLS/ML 199 0s Mixe d mixed mi xed m ixed

D ell er et a l. (2 005 ) Popu latio n grow th  0.386
Co effi cien t (No n-lo g) on wa te r 

amen ities vari abl e
2 243  ru ral US 

coun ti es
Wa te r a men ities (12  

varia bles )
BMA, OLS/ML 199 0s Mixe d mixed mi xed m ixed

D uffy-D eno  (1 997 ) Popu latio n grow th  0 .1 2
C oefficie nt o n den sity of state park 

l and s i n coun ty
2 50 no n-metro co. in 

IM west
State pa rks D AM

D uffy-D eno  (1 998 ) Po pul ation de nsity not sign ifican t
Coe ffi cien t on  pe rcen t cou nty i n 

Fed eral  w ild erne ss va riab le
2 50 no n-urb an co. in 

IM west
Fed eral  (BL M+FS) WAs D AM 1 980 -199 0 Fe d. (FS, BL M) p rotected Hi gh m ixed

D uffy-D eno  (1 998 ) Po pul ation de nsity 0.135
Coe ffi cien t on  pe rcen t cou nty i n 

FS wi lde rness vari abl e
2 50 no n-urb an co. in 

IM west
FS wil dern ess area s D AM 1 980 -199 0 FS p rotected Hi gh Forest

D uffy-D eno  (1 998 ) Po pul ation de nsity 0.595
Co efficie nt (lo g) on pe rcen t cou nty 

i n NPS land s va riab le
2 50 no n-urb an co. in 

IM west
N PS l and s D AM 1 980 -199 0 NPS p rotected Hi gh m ixed

J ohns on & Stew art (2 005 ) Net popu latio n grow th 0.8 pe rcent 230 3 non metro co. Gr owth data 1 990 -200 0 - -

J ohns on & Stew art (2 007 ) Net popu latio n grow th 1.0 pe rcent 230 3 non metro co. con ta ini ng NF lan ds g rowth da ta 1 990 -200 0 FS pr ote cted mi xed forest

J ohns on & Stew art (2 007 ) Net popu latio n grow th 0.6 pe rcent All  3 141  U S co . con ta ini ng NF lan ds g rowth da ta 1 990 -200 0 FS pr ote cted mi xed forest

Kw ang -Koo et al. (200 5) Popu latio n grow th not sign ifican t La ke-b ased  a meni ti es MLSEM of re gio nal 1 980 -199 0 Mixe d mixed high

Kw ang -Koo et al. (200 5) Popu latio n grow th not sign ifican t La nd-b ased  a meni ti es MLSEM of re gio nal 1 980 -199 0 Mixe d mixed high

L ewi s e t al . (20 02) Net migra ti on 0.098 Pu bli c co ns. l and s 1 990 -199 7 hi gh high forest

McGra nah an (19 99) T o ta l popu latio n grow th 0 .2 0
Standa rdize d Co effi cien t on  w ater 

amen ity vari abl e
rural  U S co untie s - wa te r OLS 197 0-96 mix ed mixed mi xed m ixed

McGra nah an (19 99) T o ta l popu latio n grow th 0 .1 6

Standa rdize d Co efficie nt o n 
to pog raph ic varia ti on ame nity 

varia ble

rural  U S co untie s - to pogr aphy OLS 197 0-96 mix ed mixed mi xed m ixed

Chara cter is tic s of lands  a na ly zedEs tim ated im pa ct of protecte d lands

Fed./SPs, 
WAs/WRs

Fed. and  state 
parks, WAs, 

WR

Clim ate/to pog raph y/wa te r 
are a (McGra nah an, 199 9)

Es tim ated im pa ct of protecte d lands Chara cter is tic s of lands  a na ly zed

Es tim ated im pa ct of protecte d lands Chara cter is tic s of lands  a na ly zed

INCOME

7 SPs i n GA, NC, 
SC, TN

(19 86$ ): T otal ou tp ut from  o ut-of-
state visi to rs to 7 state parks

To ta l job s su ppo rte d by out-of-
sta te  vi sitors to  7  p arks

7 SPs i n GA, NC, 
SC, TN

Es tim ated im pa ct of protecte d lands Chara cter is tic s of lands  a na ly zed

9 2 co. i n northe rn 
fore st reg ion

Coe ffici ent on Co nserva ti on lan ds 
vari abl e

Gro wth rate premi um/yr o f rura l 
re c. co. over rura l non -rec. co .

Gro wth rate premi um/yr o f no n-
metro NF co. o ver other rura l co.

Growth rate prem ium/yr of a ll NF 
co . ove r o th er co.

Co effi cien t on  co unty-leve l lake -
b ased  a meni ti es varia ble

h igh  re lative le vel of rec.-
lin ked em ployme nt, 

inc ome, and  h ousi ng

Coe ffi cien t on  co unty-leve l lan d-
ba sed am eni ti es varia ble

242  co untie s i n MI, 
MN and  WI

242  co untie s i n MI, 
MN and  WI

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

Database



OUTREACH
• Workshop with 17 state and tribal wildlife planners (April ’08)
• Invited presentation at Collier County Rural Land Stewardship Committee 

Meeting (June ’08) 
• Manuscript submitted to Western Economic Forum (Sep. ’08); more in prep.
• USFS and BLM economists (’08)
• Notification of state wildlife agencies (Nov. ’08)
• USFS and BLM natural resource economics training courses (’08- )
• Land trusts (LTA Rally 2008 – Sep. ‘08; workshops ‘09)
• Web pages: Defenders of Wildlife Conservation Economics; NCSE WHPRP 

(Nov. ’08)
• Presentations - AFWA (Nov. ’08); conservation organizations (WWF, TNC, 

NWF – ‘09)
• County planning agencies (National Assoc. of County Planners – ‘08/’09)
• Workshops with state agencies (’09)



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

Many thanks to:

• Dr. Alan Randall

• Dr. John Loomis

• Dr. Frank Casey

• Participants in our April 2008 workshop

• WHPRP committee

mailto:tkroeger@defenders.org

