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WELCOME

You obviously care about the future of our national forest system and the American

economy or you wouldn’t be reading this valuable research that shows the collective size

and strength of hunters and anglers. 

The Theodore Roosevelt Conservation Alliance (TRCA) is dedicated to helping 

grassroots sporting groups and their constituents be heard where the decisions are made

our national forests and grasslands. Picture the lone raindrop falling to the forest floor,

pooling into a trickle that reaches the stream that adds strength to the raging river and

becomes the thundering waterfall. 

Our collective voices have that same power! 

Our Trustees: Izaak Walton League of America, Mule Deer Foundation, Rocky

Mountain Elk Foundation, Trout Unlimited, Wildlife Forever and The Wildlife

Management Institute invite you to stand up and be counted. Let your voice be heard by

joining us if you want to nurture, enhance and protect our fish, wildlife and habitat

resources on our national forest system. 

With pride, TRCA highlights the conservation legacy of American leaders, elected 

officials and citizen volunteers whose foresight gave us our public lands that are home

to most of the country’s elk, mule deer and other species. 

It is that same foresight which guided the American Sportfishing Association and US

Forest Service to quantify the economic impact of recreational fishing and hunting on

our national forests. We want to thank them for their hard work and insights. They

deserve the credit for the original project. 

If you would like additional copies of this reprint free from TRCA to share with others,

please call us toll-free at 1-877-770-8722 or view it on-line at www.trca.org.

Remember, you and I are forebearers to future generations of Americans who will judge

us by our stewardship of these critical watersheds and public resources. 

Wishing you the best afield, 

Bob Munson 

Director

Special thanks to the critical funding of the Pew Charitable Trusts.

TABLE OF CONTENTS 

Page 

ACKNOWLEDGMENTS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .iii

EXECUTIVE SUMMARY  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .iv 

INTRODUCTION  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .v 

Economic Concepts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1 

METHODS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1 

Participation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1 

Expenditures  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3 

Margins  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 

Economic Impact Modeling  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4 

Tax Revenues  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5 

Standard Errors  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5 

RESULTS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6 

Economic Impacts of Fishing on National Forest Lands  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6 

Economic Impacts of Wildlife Viewing on National Forest Lands  . . . . . . . . . . . . . . . . . . . . . . . .7 

Economic Impacts of Hunting on National Forest Lands  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 

Big Game Hunting  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12 

Small Game Hunting  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12 

Migratory Bird Hunting  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12 

Other Revenues  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12 

CONCLUSION  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .18 

REFERENCES  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .22 



LIST OF FIGURES AND TABLES 

Page 
Figure 1: Breakdown of Expenditures for Fishing, Hunting, and
Wildlife Viewing on National Forest Lands, 1996  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9 

Table 1: Summary of Economic Impact of Fishing, Hunting, and
Wildlife Viewing on National Forest Lands, 1996  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8 

Table 2: Economic Impact of Freshwater Fishing
on National Forest Lands By Region, 1996  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .10 

Table 3: Trends in Freshwater Fishing Participation and Expenditures
on National Forest Lands Between 1991 and 1996  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .11 

Table 4: Economic Impact of Wildlife Viewing
on National Forest Lands By Region, 1996  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .13 

Table 5: Trends in Wildlife Viewing Participation and Expenditures
on National Forest Lands Between 1991 and 1996  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .14 

Table 6: Economic Impact of Hunting
on National Forest Lands By Region, 1996  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .15 

Table 7: Trends in Hunting Participation and Expenditures
on National Forest Lands Between 1991 and 1996  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .16 

Table 8: Economic Impact of Big Game Hunting
on National Forest Lands By Region, 1996  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .17 

Table 9: Economic Impact of Small Game Hunting
on National Forest Lands By Region, 1996  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .19 

Table 10: Economic Impact of Migratory Bird Hunting
on National Forest Lands By Region, 1996  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .20 

Table 11: A Comparison of Participation and Expenditures for
Big Game, Small Game, and Migratory Bird Hunting on 
National Forest Lands between 1991 and 1996  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .21 

ACKNOWLEDGMENTS 

This project was conducted under a participating agreement between the United States
Department of Agriculture Forest Service and the American Sportfishing Association 
(98-PA-005). Vishwanie Maharaj, and Janet Carpenter of the American Sportfishing
Association were responsible for data compilation and analysis with primary support provided
by Cindy S. Swanson, of the Forest Services Wildlife, Fish and Rare Plants Division. The
authors are indebted to all who helped and provided guidance on this project, especially Rob
Southwick of Southwick Associates. 

ii April 2000 iiiApril 2000T h e  T h e o d o r e  R o o s e v e l t  C o n s e r v a t i o n  A l l i a n c e P r o t e c t  o u r  f i s h ,  w i l d l i f e  a n d  h a b i t a t



EXECUTIVE SUMMARY 

In this project, the economic contributions of fishing, hunting, and wildlife-viewing activities that
occur on National Forest lands are quantified. Data on expenditures and participation came from the
1996 National Survey of Fishing, Hunting, and Wildlife Associated Recreation (U.S. Department of
the Interior, 1997). Input/Output models were developed to provide economic impact estimates on a
statewide and regional basis. These results are intended to help managers plan resource activities and
increase public awareness of fishing, hunting, and viewing use opportunities on National Forest lands. 

Wildlife related recreation (fishing, wildlife viewing, and hunting) on National Forest lands provides
significant benefits to state and regional economies throughout the nation. In 1996, wildlife related
recreation on Forest Service lands contributed about $21 billion to the nations economy. This 
economic activity supported 238,800 full time equivalent (FTE) jobs, and generated $421 million in
state sales and income taxes. Within the National Forest System fishing generated the largest 
economic impact, followed by hunting and wildlife viewing. 

In 1996, fishing within the National Forest System generated $2.9 billion in retail sales, $8.5 billion in
total multiplier effects, $2.2 billion in salaries and wages, and 95,720 (FTE) jobs annually. Fishing on
National Forest lands also provided $128.2 million in state sales tax revenues, $33.5 million in state
income tax revenues, and $241.6 million in federal income tax revenues. Nonconsumptive 
wildlife-related activities on National Forest lands generated $2.1 billion in retail sales, $6.3 billion in total
multiplier effects, $1.6 billion in salaries and wages, 70,372 (FTE) jobs, $98.8 million in state sales tax
revenues, $22.5 million in state income tax revenues, and $177.6 million in federal income tax revenues. 

The results show that hunting on National Forest lands generated $2.1 billion in retail sales, $6.1 billion
in total multiplier effects, $1.69 billion in salaries and wages, and 72,719 (FTE) jobs annually for the
U.S. economy in 1996. Hunting also provided tax revenues by generating $105.7 million in state sales
tax and $32.6 million in state income tax revenues, and $181.7 million in federal income tax revenues. 

Economic impacts were calculated separately for big game, small game, and migratory bird hunting
on Forest Service lands. Big game hunting was extremely popular, and in 1996 hunters spent 16.2
million days targeting big game species within the National Forest System, spending a total of $1.26
billion on their trips. These expenditures generated, $3.6 billion in total output, $996 million in
salaries and wages, and supported 42,225 full time equivalent jobs annually for the U.S. economy. Big
game hunting also provided tax revenues by generating $65.2 million in state sales tax and $21.1 
million in state income tax revenues, and $107.9 million in federal income tax revenues. 

On National Forest lands small game hunting and migratory bird hunting were less popular than big
game hunting. In 1996, these activities generated $227.8 million and $243.3 million in retail sales
respectively. Economic activity associated with small game hunting amounted to $663 million that
supported 8,102 jobs (FTE), generated $19.6 million in state sales and income taxes, and $19 million
in federal income taxes. Economic activity associated with migratory bird hunting amounted to $714
million that supported 8,801 jobs (FTE), generated $19.2 million in state sales and income taxes, and
$21.0 million in federal income taxes. 

From these results it is evident that outdoor recreation benefits a variety of industries, and contributes 
millions of dollars annually to state and federal coffers. By recognizing the huge economic contributions
of fish and wildlife-related activities that take place on National Forest lands, and using these data to
help manage all forest resources wisely, the local communities and the national economy will realize
long term sustained benefits. 

The National Forest System provides high quality wildlife recreational opportunities throughout the
nation. In addition, hunting, fishing and other wildlife-related activities on National Forest lands
provide the U.S. and state economies with important sources of jobs, income and other benefits. 

This study did not measure economic impact to local economies in close proximity to National Forest
lands. However, benefits from wildlife related recreational activities are particularly important in rural
or remote areas, where other sources of income are limited. By supporting billions in retail sales, tens
of thousands of jobs and billions in salaries and wages, fishing, hunting and other wildlife-related
activities are of great value not only to industry and local businesses, but to every resident of every
community surrounding National Forest Service lands. 

Apart from providing business and job opportunities, outdoor recreation contributes other benefits to
our society. The American Recreation Coalition reported that Americans who participate in outdoor
recreation during childhood and adulthood have an overall higher quality of life than others (ARC,
1996). In addition to contributing recreational activities, national forests provide aesthetically pleasing
surroundings prized by millions of Americans who want to live and work in a rural setting. 

INTRODUCTION

Fishing, hunting and wildlife-watching are popular and traditional pastimes, which result in 
significant economic impacts to the nation. It was determined that 77 million adult Americans (16
years old and older) participated in these activities during 1996 (U.S. Department of Interior, 1997).
This means that 38% of the adult U.S. population in 1996 took recreational trips for the primary 
purpose of fishing, hunting and wildlife-watching. Expenditures associated with wildlife related 
recreation totaled $101 billion in 1996. These figures represent participation and expenditures
throughout the nation on private and public lands. 

For the nation’s 77 million people who, fish, hunt, and view wildlife, managing national forests for
recreational use is extremely important, since the Forest Service oversees 30% of all federal lands, more
private land owners are restricting access to their property, and outdoor recreation is growing by two
points per year (ARC, 1996). Moreover, the tourism, recreational equipment and transportation sectors
of our economy are dependent upon the provision of outdoor recreational opportunities on public lands. 
In this study, economic impacts from recreational fishing, hunting, and wildlife viewing are estimated
for areas managed by the Forest Service. Local community impacts are not calculated in this study.
Economic impacts are determined on a statewide basis and regional summaries are presented.
Completion of this project accomplishes a primary task of the Forest Services Eyes on Wildlife
Strategic Plan, Rise to the Future Fisheries Program Action Plan, and the Wildlife, Fish and Rare
Plant Communication Strategic Plan. 
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Economic Concepts 
The economic benefits of outdoor recreation can be estimated by two types of economic methods:
economic impact analysis and economic valuation. An economic impact analysis addresses the
business and financial activity resulting from users expenditures. Economic value measures the 
intrinsic value received by the user in the course of their outdoor activity. Technically, net economic
value measures the difference between what an individual would be willing to pay and what they
actually pay for a commodity or activity. This concept is also known as consumer surplus. Only 
economic impacts are addressed in this report. 

There are three types of economic impacts: direct, indirect, and induced. A direct impact is created by
the initial purchase made by the consumer. For example, when a person buys binoculars for $395
there is a direct impact to the retailer of $395. Indirect impacts are secondary effects generated from a
direct impact. For example, the retail store must purchase additional binoculars; the binocular
manufacturer must purchase additional glass and metals for production; glass manufacturers must buy
inputs, and so on. Therefore, the original expenditure of $395 for the binoculars benefits a host of
other industries. An induced impact results from the wages and salaries paid by the directly and 
indirectly impacted industries. The employees of these industries spend their income on various goods
and services. These expenditures are known as induced impacts which, in turn, create a continual
cycle of additional indirect and induced effects. 

The sum of the direct, indirect and induced impacts equals the total economic impact. As the original
retail purchase goes through round after round of indirect and induced effects, the economic impact of
the original purchase is multiplied, benefiting many industries and individuals. Likewise, the reverse
is true. If a particular item or industry is removed from the economy, the economic loss is greater than
the original lost retail sale. Once the original retail purchase is made, each successive round of 
spending is smaller than the previous round. When the economic benefits are no longer measurable,
the economic examination ends. 

METHODS

The methods used to estimate days of participation and economic impacts of wildlife-associated 
recreational activities on National Forest lands are separated into six stages: 
■ Extract days of participation and tabulate recreationists expenditures; 
■ Calculate participation and expenditures attributable to National Forest lands; 
■ Develop trends in participation and expenditures between 1991 and 1996 for all wildlife related activities; 
■ Disaggregate the expenditures into retail, wholesale, and manufacturer portions; 
■ Generate economic impact estimates by applying the economic model to the adjusted expenditures; 
■ Calculate state sales tax, state income tax, and federal income tax revenues; 
■ Calculate standard errors for 1996 regional participation and expenditure estimates. 

Participation 
Days of participation were obtained from the U. S. Fish and Wildlife Service’s 1996 National Survey of
Fishing, Hunting, and Wildlife-Associated Recreation (The National Survey). Anglers, hunters, and

wildlife watchers were asked to report days of activity where the particular recreational activity was the
primary purpose of their trip. In the case of hunting and wildlife viewing, the National Survey collects
data specifically on participation on public lands. Initial 1996 participation estimates for all three 
activities on National Forest lands were submitted to Forest Service Regional offices for comment. If
appropriate, recommendations made by Forest Service personnel were used to modify estimates. 

Freshwater fishing days including Great Lakes fishing effort were downloaded for each state. For
each state, a ratio was applied to this data in order to estimate the number of angler days on National
Forest lands. Except for Alaska, this downweighting factor was the ratio of the surface area of water
bodies on National Forest lands and the total surface area of all inland water bodies within the state
(Appendix 1). In Alaska, most fishing takes place in the South Central and Southeast portions of the
state (Howe et. al., 1996), and Forest Service lands are located in these areas in Alaska. Thus, the
downweighting factor was the ratio of surface area of water bodies on National Forest lands in Alaska
and surface area of inland water bodies in the entire Southeast and South Central portions of the state. 

In the case of wildlife viewing, only nonresidential wildlife viewing days on public lands were 
downloaded. Nonresidential participation is defined as activity occurring at least 1 mile away from
the respondents home. The National Survey does not specifically elicit data on public lands viewing
days. Instead respondents were asked whether they viewed wildlife on private and or public lands in
each state. A ratio was developed from these responses to calculate the total public wildlife viewing days:

■ If the response was yes to public land and no to private land then all days in that state 
was assumed to be on public lands. 

■ If the response was yes to both public and private lands, then 50% of all days in that 
state was assumed to be on public lands. 

■ If the respondent was not sure if activity occurred on public or private land, then 50% of
all days in that state was assumed to be on public lands.

The proportion of these public viewing days on Forest Service (FS) lands was estimated as the ratio
of FS land acreage and total public land acreage (federal, state, and local) within the state (Appendix
2). It was assumed that wildlife viewing took place on all public lands. There was no reliable 
information on all public land acreage in Alaska, and since 70% of all land in Alaska is managed by
federal agencies, the ratio used to downweight total public viewing days was calculated as the ratio of
Forest Service acreage and total federal land acreage in Alaska (Bureau of Land Management, 1996). 

Sportsmen responding to the National Survey were asked specifically to recall the number of days
they spent hunting on public lands. Thus, it was possible to extract total hunting days, big game
hunting days, small game hunting days, and migratory bird hunting days on public lands from the
National Survey database. Again a ratio was applied to this data to estimate the level of public
hunting on Forest Service lands on a statewide basis. The proportion of these public viewing days on
Forest Service (FS) lands was estimated as the ratio of FS land acreage and total federal and state
public land acreage within the state (Appendix 2). It was assumed that hunting would not occur on
local and municipal public lands. This ratio was then adjusted by data obtained from each Forest
Service regional office. Some regional offices provided hunting participation data that gave more
insight into the proportion of public hunting on Forest Service lands: 

1.  Data from the Alaska office indicates that the total number of hunting days in South Central and  
South East Alaska was 499,118 in 1994, and the Forest Service days amounted to 135,208. Thus 
the ratio of 37.16% was used to weight the public lands hunting data (In Alaska 73% of all hunting 
takes place on public lands). 
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2.  In Utah and Wyoming, independent surveys indicate that 67% of all public hunting days in the 
state took place on National Forest lands. 

Participation data were extracted from the 1991 National Survey (U.S. Department of the Interior,
1993), and proportionally reduced to reflect participation on Forest Service lands. The same methods
were used to derive participation estimates as described for the 1996 estimates. Estimation of 1991
participation and expenditure on National Forest lands was required to establish trends between 1991
and 1996. A previous study conducted for the Forest Service, The 1994 Economic Impacts of Fishing,
Hunting, and Wildlife-Related Recreation on National Forest lands, utilized data from the 1991
National Survey. However, the methods used to estimate Forest Service participation and 
corresponding expenditures were not the same as utilized in this analysis.

Expenditures 
The 1996 National Survey collects expenditure information where the primary purpose of the 
purchase was for hunting, inland (freshwater and Great Lakes) fishing, or non consumptive 
wildlife-related activities. For the purposes of this project, inland fishing, hunting and nonconsumptive
wildlife-related recreation expenditure data were downloaded from the survey database separately for
individual states. Also, hunting expenditures for big game, small game and migratory bird hunting
were separately extracted from this data base. 

For all activities, expenditures were extracted individually by expenditure item. Expenditures included
trip-related (e.g. food, lodging, fuel), hunting equipment (e.g. guns, decoys, ammunition), fishing
equipment (e.g. rods, reels, lures), wildlife viewing equipment (e.g. binoculars, photographic 
equipment), auxiliary equipment (e.g. camping equipment), special equipment (e.g. boats), and other
purchases made for the specific recreational activity. A complete description of these expenditure 
categories for fishing, hunting, and wildlife viewing is contained in Appendix 3. 

Fishing and hunting expenditures that would not be incurred for fishing or hunting on public lands
were deleted as follows: private land use or access fees; cabins; and land leasing and ownership. Then
for each state, expenditure estimates were divided by the total number of days spent fishing and
hunting respectively. This provided a measure of daily expenditures made for hunting and fishing on
public lands. Similarly, average daily expenditures were calculated for big game, small game, and
migratory bird hunting. 

For non consumptive wildlife-related use, certain expenditures were not included as they are typically
for wildlife-related activities around the home or on private land. These include: bird houses; bird
feeders; commercial bird seed; plantings; private land use or access fees; cabins; and land leasing and
ownership. Again, for each state, wildlife viewing expenditure estimates were divided by the total
number of days spent wildlife watching. This provided a measure of daily expenditures made for
wildlife viewing on public lands. 

The Survey does not have a separate category for fishing, hunting and wildlife-related use 
expenditures made on National Forest lands. For each recreational activity in each state, direct 
expenditures per day for all expenditure items were multiplied by estimated days of participation on
Forest Service lands, to derive total expenditures on Forest Service lands. Retail sales for the region
would then be the sum of state expenditures in that region. 

Expenditure data were extracted from the 1991 National Survey, and the same methods, as described
above for calculating the 1996 estimates, were used to determine 1991 expenditures made for 
hunting, fishing, and wildlife viewing on National Forest lands. Also, 1991 expenditure estimates
were adjusted for inflation to represent 1996 dollars. 

Margins 
Retail sales (recreationist expenditures) were separated into manufacturing, wholesale and retail 
sub-categories because economic impact analyses treats each segment as separate industries. The
amount of each retail sale attributed to each segment is known as a margin. A margin is the 
percentage, or mark-up, of a sale attributable to either the retail, wholesale or manufacturing sector.
For example, 70 percent of the final retail dollar value of a shotgun sale may be attributed to the 
manufacturer, 5 percent to the wholesaler and 25 percent to the retailer. This means that the
manufacturing industry has earned 70 percent of the final retail price, the wholesaler accrued 5 

percent of the sale, and the retailer received 25 percent. Since there are no wholesale or 
manufacturing activities in the service sector, services are not subjected to the above process. 

Retail and wholesale margins (the percentage markup made over costs by retailers or wholesalers)
were calculated using gross margin and sales data from the U.S. Census Bureau publications The
Annual Retail Trade Survey: 1986 to 1996 and  The Annual Benchmark Report for Wholesale Trade:
January 1987 to February 1997 for 1996 retail and wholesale sectors. Gross margins were divided by
the corresponding sales figures to calculate the margins for the retailers and wholesalers in question.
These margins were then used to calculate the percentage of an expenditure which can be attributed to
retailers and wholesalers for a given product. The formulae used were: 

Retailer portion = R / (1+R) 

Wholesaler portion = W / [(1+R) * (1+W)] 

where W = wholesale margin and R = retail margin. 

Manufacturing portions were then calculated by subtracting retail and wholesale portions from 100
percent. Market portions were calculated for industry sectors as classified by Standard Industrial
Classification codes. 

Economic Impact Modeling 
To estimate the economic impacts the data were analyzed with an economic model: the RIMS-II
Regional Input-Output model. The RIMS-II model was developed by U.S. Dept. of Commerce,
Bureau of Economic Analysis for primary use by the federal government. Input-output models
describe how sales in one industry impact other industries. For example, once a sportsman makes a
purchase, the retailer buys more merchandise from wholesalers, who buy more from manufacturers,
who, in turn, purchase new inputs and supplies. In addition, the wages and salaries paid by these 
businesses stimulate more benefits. Simply, the first purchase creates numerous rounds of purchasing.
Input-output analysis tracks how the various rounds of purchasing benefits other industries and 
generates economic benefits. 
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The relationships between industries are explained through multipliers. For example, an income
multiplier of 0.09 for industry X would indicate that for every dollar received by the industry under
study, nine cents would be paid to the employees of industry X. The RIMS-II model provides 
multipliers for all major industries. The multipliers include direct, indirect and induced effects. The
RIMS-II model includes output, earnings and employment multipliers. The output multiplier measures
the total economic effects created by the original retail sale. The earnings multiplier measures the total
salaries and wages generated by the original retail sale. The employment multiplier estimates the 
number of jobs supported by the original retail sale. 

To apply the RIMS-II model, recreationist expenditures are each matched to the appropriate output,
earnings and employment multipliers. For example, dollars attributed to gasoline refining are
multiplied separately by the earnings, output and employment multipliers specific to gasoline
refinement. The resulting estimates describe the salaries and wages, total economic effects, and jobs
supported by the refining industry as a result of fuel purchases made by recreationists. This same
process is repeated for all reported expenditures. After all expenditures and multipliers have been
applied together, the retail, wholesale and manufacturing results for each category are summed
together. Total economic output represents the direct, indirect, and induced impacts. 

Tax Revenues 
State sales tax revenues were calculated by multiplying expenditures on goods and services by the
respective state sales tax rates and fuel expenditures by fuel tax rates from 1996. Tables providing sales
and fuel tax information were obtained from the Commerce Clearing Houses State Tax Guide.
Prevailing gasoline prices were obtained from the Census Bureau. Due to the widely differing fees,
wholesaler/manufacturer and use taxes were not included in this study. 

Income tax figures could not be calculated simply from earnings because of the progressive nature of
most state income tax systems. Instead, income tax revenues were estimated by calculating earnings
per job for each state. The taxes paid on this average level of earnings were determined using income
tax tables from the Commerce Clearing House. The average earnings per job were reduced by the
applicable standard deductions and exemptions to approximate the taxable portion of earnings subject
to income taxes. The taxes per job were then multiplied by the total number of jobs to provide an 
estimated total income tax figure. 

Similarly, federal income tax revenues were calculated by dividing the total income generated by
recreationists expenditures by the total number of jobs supported by recreationists expenditures. The
result was the average income per job. From this, a standard deduction (per 1996 tax return forms,
1040-EZ) was subtracted. The applicable tax rate was then applied according to the 1996 IRS tax 
schedule for single filers to determine the average tax paid per job. Finally, the average tax paid per job
was multiplied by the total number of jobs to determine the total federal income tax revenue generated
by recreationists in 1996. Efforts were not made specifically to account for deductions such as itemized
expenses (house/mortgage interest, etc.) due to the widely divergent nature of these deductions. 

Standard Errors 
Standard errors were calculated for participation and expenditure estimates in order to determine if
these estimates were significant. Standard errors are indicators of the precision of participation and
expenditure estimates. Also, multiplying standard errors by 1.96 will yield 95% confidence intervals.

The formula used to calculate standard errors is described in Appendix 4. Parameters for calculating
fishing, hunting, and wildlife viewing standard errors are contained in Appendices 5, 6, and 7. 

For each activity, economic impact estimates for individual expenditure items were summed and state
level estimates are presented in Appendix 8 to Appendix 12. Regional estimates for expenditures, 
output, wages, full time equivalent (FTE) jobs, and taxes were calculated as the sum of respective 
estimates for individual states within the region. Standard errors for regional estimates were 
calculated as the square root of the sum of the variances for individual state estimates within the
region. Table 2 to Table 11 provides these regional summaries for fishing, wildlife viewing, and 
hunting. Table 1 contains the national summary of participation and economic impacts of all wildlife
related recreation activities within the National Forest System. 

RESULTS 

Wildlife related recreation (fishing, wildlife viewing, and hunting) on National Forest lands provides
significant benefits to state and regional economies throughout the nation. In 1996, wildlife related
recreation on Forest Service lands contributed nearly $21 billion to the nations economy. This 
economic activity supported 238,800 full time equivalent jobs, and generated $421 million in state
sales and income taxes (Table 1). Within the National Forest System, fishing generated the largest
economic impact, followed by hunting and wildlife viewing. 

The discussion on results begins by focusing on the economic contributions of fishing on National
Forest lands, then the economic benefits of wildlife viewing is presented, followed by the economic
contributions of hunting on National Forest lands. These results reflect participation and economic
data for 1996. Economic impacts are calculated at the state and regional level. These estimates do not
reflect the economic impact of wildlife related recreation in local communities close to National
Forest locations. Regional summaries are presented in this section and state wide estimates are 
contained in the Appendix section. In addition, trends in participation and retail sales between 1991
and 1996 are discussed. 

One of the most important trends observed nationwide on both public and private lands was an
increase in avidity among hunters and anglers nationwide between 1991 and 1996 (U.S. Department
of the Interior, 1997). However, there was a significant decline in the number of wildlife watching
participants and days of participation in 1996 compared to 1991 (U.S. Department of the Interior,
1997). From 1991 to 1996 the U.S. economy recovered from a mild recession and average real 
disposable personal income increased. This resulted in increased spending by American consumers
on leisure activities and recreational equipment. 

Economic Impacts of Fishing on National Forest Lands 
A total of $2.9 billion was spent by U.S. anglers for fishing activities on Forest Service lands during
1996 (Table 2). Over 40% was trip related expenditures such as food and lodging, and the rest for
equipment purchased primarily for fishing and other purchases specifically related to inland fishing
(Figure 1). A full description of these expenditure categories is contained in Appendix 3. 
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The total economic effect from 1996 National Forest fishing is estimated at $8.5 billion. Total
household income generated from fishing is estimated at $2.2 billion. Fishing activities on National
Forest lands supported 95,718 full time equivalent jobs. State sales tax revenue is estimated at $128.2
million, state income tax and federal income tax revenues are estimated at $33.5 million and $241.6
million, respectively (Table 2). 

Between 1991 and 1996 there was an increase of 26% in days of participation and a 58% increase 
in expenditures made for fishing within the National Forest System (Table 3). An increase in
participation was observed in all regions during this time period, except for region 1 where 
participation declined by 4.4% (Table 3). Expenditures increased for all regions during this five year
span. This is due to both an increase in days fished and an increase in average daily expenditures.

Economic Impacts of Wildlife Viewing on National Forest Lands 
A total of $2.1 billion was spent by non consumptive wildlife recreationists on National Forest lands
during 1996 (Table 4), and more than 50% was spent on trip related items (Figure 1). The total 
economic effect from this retail spending was $6.3 billion. Total household income generated from
wildlife viewing on National Forest lands in 1996 is estimated at $1.6 billion. These activities also
supported 70,372 full time equivalent jobs. State sales tax revenue generated from 1996 wildlife
viewing expenditures is estimated at $98.8 million. Non consumptive recreation within the National
Forest System also generated $22.5 million in state income taxes and $177.6 million in federal 
income tax revenue (Table 4). 

In contrast to fishing trends, non-consumptive wildlife related recreation within the National Forest
System declined during the period 1991 to 1996. This declining trend was also observed nationwide
on both private and public lands (U.S. Department of the Interior, 1997).Within the National Forest
System, days of participation declined by 16% and expenditures declined by 12% between 1991 and
1996. This decline was observed in all regions except regions 2, 3, and 10 (Table 5). 

Economic Impacts of Hunting on National Forest Lands 
A total of $2.1 billion was spent by participants hunting on National Forest lands during 1996 (Table 6).
Unlike fishing and wildlife viewing a smaller portion of these expenditures were for trip related items
(Figure 1). The total economic effect from all types of hunting on National Forest lands is estimated at
$6.1 billion. These activities also supported 72,719 full time equivalent jobs and $1.7 billion in total
household income. State sales tax revenue generated from all expenditures for hunting on National
Forest lands is estimated at $105.7 million. Total state and federal income tax revenues generated by
hunting are estimated at $32.6 million and $181.7 million, respectively (Table 6). 

Similar to the fishing trends, hunting days and expenditures increased during the period 1991 to 1996.
Between 1991 and 1996, days of participation increased by 25% within the National Forest System, and
expenditures increased by 89%. An increase in participation was observed in all regions during this time
period, except for region 1 where participation declined by 10.6%. Expenditures increased for all regions
during this five year span (Table 7). Economic impact analysis was carried out separately for big game,
small game, and migratory bird hunting within the National Forest System. 
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Big Game Hunting 
Big game hunting was the most popular type of hunting on National Forest lands. In 1996 U.S. hunters spent a total
of $1.26 billion on big game hunting trips within the National Forest System (Table 8). This represents about 60%
of expenditures for all types of hunting on National Forest lands. 

The sum of the direct, indirect, and induced effects attributed to 1996 big game hunting on National Forest lands is 
estimated at $3.6 billion. Big game hunting also supported 42,225 full time equivalent jobs. These are jobs that are
directly associated with hunting in addition to jobs in industries that indirectly support hunting. State sales tax revenue
generated from big game hunting is estimated at $65.2 million. Total state income tax revenue generated by 1996 big
game hunting was $21.2 million and total federal income tax revenue generated was $107.9 million (Table 8). 

Small Game Hunting 
A total of $227.8 million was spent for small game hunting activities on National Forest lands during 1996 (Table
9). The total economic effect from 1996 small game hunting on National Forest lands is estimated at $663.3 
million. Total household income generated from small game hunting on National Forest lands is estimated at
$179.9 million. Small game hunting also supported 8,102 full-time equivalent jobs. These are jobs that are directly 
associated with hunting in addition to jobs in industries that indirectly support hunting (Table 9). For regions 5 
and 10 sample sizes were too small to allow calculation of individual regional estimates. Instead these regions were
combined, and aggregate estimates are presented (Table 9). 

Migratory Bird Hunting 
A total of $243.3 million was spent for migratory bird hunting activities on National Forest lands during 1996, which
cycled through the economy resulting in a total economic effect of $714.3 million (Table 10). Total household income
generated from migratory bird hunting on National Forest lands is estimated at $197.6 million, which supported 8,801
full time equivalent jobs. State sales and income tax revenues, and federal income tax revenue are presented in Table 6.
Only small sample sizes were available for regions 5, 6, and 10, and thus individual regional estimates could not be 
calculated. Instead these regions were combined, and aggregate estimates are presented (Table 10). 

Trends in hunting days and expenditures between 1991 and 1996 for big game, small game, and migratory bird
hunting are presented in Table 11. During this five year period, the largest increases in days of hunting and 
expenditures was for migratory bird hunting on Forest Service lands. This is consistent with the findings from the
National Surveys that showed migratory bird hunting on all public lands increased from 5.6 million days in 1991 to
7.8 million days in 1996 (U.S. Department of the Interior, 1997, and U.S. Department of the Interior, 1993). 

Other Revenue 
Hunting and fishing on National Forest lands provide other sources of government revenues beside taxes. Most
recreationists are required to buy a state hunting or fishing 

license and often one or more specialized state/federal permits and/or national forest stamps. The revenues raised
from these license/permit sales are used to support wildlife and habitat conservation and management efforts. 

In addition to licenses and permits sales, states obtain funds for wildlife management under the Federal Aid in
Wildlife Restoration Act (Pittman-Robertson Act) and the Sportfish Restoration Act (Wallop-Breaux). The funds
receive income from excise taxes on equipment commonly used by sportsmen on National Forests. The funds
are exclusively dedicated for wildlife and fish enhancement projects, and education. These additional revenue
sources were not included in the analysis.
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CONCLUSION

The National Forest System provides high quality wildlife recreational opportunities throughout the
nation. In addition, hunting, fishing and other wildlife-related activities on National Forest lands 
provide the U.S. and state economies with important sources of jobs, income and other benefits. 

This study did not measure economic impact to local economies in close proximity to National Forest
lands. However, benefits from wildlife related recreational activities are particularly important in rural
or remote areas, where other sources of income are limited. By supporting billions in retail sales, tens
of thousands of jobs and billions in salaries and wages, fishing, hunting and other wildlife-related
activities are of great value not only to industry and local businesses, but to every resident of every
community surrounding National Forest Service lands. 

Apart from providing business and job opportunities, outdoor recreation contributes other benefits to
our society. The American Recreation Coalition reported that Americans who participate in outdoor
recreation during childhood and adulthood have an overall higher quality of life than others (ARC,
1996). In addition to contributing recreational activities, national forests provide aesthetically pleasing
surroundings prized by millions of Americans who want to live and work in a rural setting. 
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Appendix 3: Description of Expenditure Categories for Wildlife Recreation

Fishing Expenditures

Trip: Food, Lodging, Transportation, Fuel, Guide Fees, Package Fees, Public 
Land Use or Access Fees, Boat Costs, Equipment Rental, Bait, Ice.

Fishing Equipment: Rods, Reels, Poles and Rod Making Components, Lines and Leaders, 
Artificial Lures, Files, Hooks, Sinkers, Tackle Boxes, Electronic 
Fishing Devices, Ice Fishing Equipment, Other Fishing Equipment.

Auxiliary Equipment: Camping Equipment, Binoculars, Field Glasses, Telescopes, etc., Special 
Fishing Clothing, Foul Weather Gear, Boots, Waders, etc.

Special Equipment: Boats, Trailer/Hitch or Other Boat Accessories, Off Road Vehicles and 
Other Special Equipment.

Other: Fishing License Fees, Other Fees, Processing and Taxidermy Costs, Books 
and Magazines Dues or Contributions to Organizations, Other Purchases.

Wildlife Viewing Expenditures

Trip: Food, Lodging, Transportation, Fuel, Guide Fees, Package Fees, Public 
Land Use or Access Fees, Boat Costs, Equipment Rental.

Viewing Equipment: Binoculars, Field Glasses, Telescopes, etc., Photographic Equipment, 
Special Clothing, and Other Wildlife Watching Equipment.

Auxiliary Equipment: Camping Equipment, and Other Auxiliary Equipment.

Special Equipment: Off Road Vehicle, Travel or Tent Trailer, Camper, Van, Pickup, Motor 
Home, Other.

Other: Books and Magazines, Dues or Contributions to Organizations.

Hunting Expenditures

Trip: Food, Lodging, Transportation, Fuel, Guide Fees, Package Fees, Public 
Land Use or Access Fees, Boat Costs, Equipment Rental.

Hunting Equipment: Guns and Rifles, Archery Equipment, Telescopic Sights, Decoys and 
Game Calls, Ammunition, Hand Loading Equipment, Hunting Dogs, Other.

Auxiliary Equipment: Camping Equipment, Binoculars, Field Glasses, Telescopes, etc., Special 
Clothing, Foul Weather Gear, Boots, Waders, etc.

Speical Equipment: Boats, Trailer/Hitch or Other Boat Accessories, Off Road Vehicles and 
Other Special Equipment.

Other: License Fees, Other Fees, Processing and Taxidermy Costs, Books and 
Magazines Dues or Contributions to Organizations, Other Purchases.
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Appendix 4: Method for Calculating Standard Errors

Standard Errors

The formula below  was used to calculate the standard error of days of par-
ticipation and expenditures estimates on national Forest lands:

Here:
x is the size of the estimate which could be participation or expenditures
depending on the calculation;

y is the base of the estimate (the number of participants);

a, b, and c are the parameters associated with the particular characteristic
(U.S. Department of Interior, 1997). A separate set of parameters is
required for estimation of standard errors for participation and expendi-
tures.

Parameters for calculating fishing, hunting , and wildlife viewing standard
errors are contained in Appendices 3, 4, and 5
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