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Abstract

Managing forest resources involves tradeoffs and making
decisions among resource management alternatives. Some
alternatives will lead to changes in the level of recreation
visitation and the amount of associated visitor spending.
Thus, the alternatives can affect local economies. This

paper reports a method that can be used to estimate the
economic impacts of such alternatives. Methods for deriving
representative final demand vectors and for estimating
visitation response to management alternatives are presented.
These methods are illustrated in two empirical examples that
involve delaying water-level drawdown at mountain reservoirs.
One example is for four reservoirs in western North Carolina;
the other is for two reservoirs in northern California.

Keywords: Economic impact, recreation, reservoir level,
resource management.

Introduction

In developing and amending management plans for
their forests, planners for the National Forest System
(NFS) account for the consequences of proposed
management changes on the forests and their

users and the surrounding communities. Recently,
attention has focused on changes in recreation
opportunities and their effects on local economies.
This paper describes a general method to estimate the
regional economic impacts of resource management
alternatives. Two studies on the relationship among
reservoir levels, recreation use, and the local economy
illustrate method application.

Theoretical Background

Regional economic impacts of a project or policy

are the changes in the economic activity within the
region that result from that project or policy (Randall
1987). Regional economic impact analysis focuses on

exogenous changes in final demand for goods and
services produced in that region (Stevens and Rose
1985). Impacts include and are often measured in
changes in the real value of industrial output (goods
and services), employment, and proprietor and
household income within the region (Sassone and
Schaffer 1978). Most economic impact is assessed
through some form of general equilibrium model.
Starting from an initial equilibrium, these models
assumme an exogenous change caused by the policy
or project under study and calculate the resulting
hypothetical equilibrium.

The direct, indirect, and induced effects of the
exogenous change represent the total economic impact
(Richardson 1973). For example, when recreation
visitation increases, direct effects are the first-round
purchases made by businesses to meet the increased
demand for their products by recreation visitors
(Bergstrom and others 1990). Indirect effects occur
as the first-round input suppliers make additional
purchases to meet increased demands of their clients.
The direct and indirect effects result in an overall
production increase that can lead to more local or
regional employment and income. As residents spend
their increased income, further rounds of economic
activity are generated. These are the induced effects.

Regional economic impacts of recreation are based
primarily on visitor expenditures associated with
thie production of recreation trips. The money
that visitors spend for items such as food, lodging,
and transportation becomes fuel for the local
econormy. Management alternatives that affect the
amount or type of money spent will then affect the
local economy. When assessing economic impacts,
recreation is considered a basic exporting industry;
therefore, only nonresident expenditures are included.
Resident spending for recreation trips within the




region represents a transfer of money within the
region and does not contribute to economic growth
(Alward and Lofting 1985; Bergstrom and others
1990; Bockstael and McConnell 1981; Cordell and
others 1992; Lieber and others 1989).

However, a management alternative can cause
residents to switch trip destinations from a site
outside the region to one inside the region. When this
occurs, the regional economy experiences a reduction
in its importing of recreation service (less local money
‘leaks’ out of the economy). The overall result is a
net increase in money spent on recreation in the local
cconomy. These switches in destination produce a
positive economic impact; however, most studies do
not include them.

Method

To estimate the regional economic impacts of a
resource management alternative, a planner must
have three sets of information: (1) an indication of
the magnitude of the changes, based on the expected
size of the visitation change, positive or negative, for
each alternative; (2) an indication of the nature of
the changes for each alternative, measured by some
summarization of the profile of expenditures made
by the various types of recreation users; and (3) an
economic model of the target economy.

Visitation Changes

Accurate estimates of visitation response to resource
management alternatives is often the most difficult
information to obtain or estimate. Most public
agencies do not collect visitation data at their sites.
The dispersed nature of many activities and the
variety of access types and locations usually make
collecting this data prohibitively expensive. Thus,
baseline estimates of current recreation use and how
use varies over the year frequently rely on general
observations by managers and field personnel.

Estimating visitation changes resulting from resource
management changes is even more difficult. Such
estimates can be developed through user surveys,
expert panels, or behavioral models. Unfortunately,
the nonmodeling methods rely on individuals’
opinions about contingent future states and are often
considered far less reliable than behavioral models.

Ez post verification of the predictions developed from
these methods is seldom done, often for the same
reasons that initial baseline visitation data are not
collected.

Current users can be surveyed for their expected-use
levels in different management scenarios. Somewhat
expensive, this method is subject to strategic
responses by users and does not include potential
response from nonusers. This method could provide a
lower bound to visitation increases, since visitation
increases from current nonusers would not be
included.

Expert panels are groups of individuals knowledgeable
about the site, its resource attractiveness, and its

use patterns. These panels can be assembled and
asked to estimate aggregate visitation response to
selected management or resource changes. This
method may also be susceptible to strategic behavior,
and its results are not always considered reliable by
managers, policy makers, or researchers.

Modeling entails predicting aggregate changes in trip
behavior of recreating houscholds within the market
area of the site in response to changes in management
action. Acquiring suflicient data for these models

can be expensive. In addition, determining

accurate visitation-response measures can be quite
complex, because site demand in most models
depends simultaneously on the availability, quality,
and proximity of both target and substitute sites
(Fesenmaier and Leiber 1985; McCollum and others
1990). Without good baseline visitation data, models
of site demand (see, for example, Kim and Fesenmaier
1990; Peterson and others 1983; Peterson and others
1985) that include resource amounts or quality levels
as site-demand predictors cannot be developed.

However, general models of recreation demand can
be used to develop estimates of possible changes in
recreation use or visitation on national forests in
respouse to proposed management changes. National
and regional models of recreation demand have been
developed for use in the Forest and Rangeland
Rencwable Resources Planning Act of 1974 (RPA)
(Cordell and others 1990; English and others 1993).
These models estimate the total number of trips
emanating from an origin without regard to the
destination.




By using reported coefficients for the explanatory
variables for recreation consumption (English

and others 1993) and values for those variables
appropriate to the market area of the forest, an
estimate of total trips generated from that market
area can be obtained. Changes in the number of
generated trips per unit change in resources can
also be calculated by resource variable. Multiplying
the change in trips per unit change in resources by
the size of each resource change proposed in the
management alternative yields the change in total
number of trips generated i the market area caused
by the proposed alternative.

The two approaches that determine how many of
these total trips occur on the forest are based on
different assumptions. First, because the only resource
change is on the forest, one could assume that all
increases or decreases in trips will occur on the

forest. This approach also assumes that no location
or activity substitution occurs. For example, if a
forest increases the amount or quality of a resource,
additional trips to the forest are assumed to come
only from new trips generated in the area. No
increases will come from people switching destinations
from another site in the area, such as a state park, or
from people switching trip activities to take advantage
of the improved resource base.

A second, more conservative approach is possible if
estimates of current forest use are available. With this
information, the forest’s market share of trips can

be calculated. Assuming this market share remains
constant, the total-trip increase on the forest is equal
to the product of the total-trip increase in the market
area and the market share fraction. This approach
leads to less volatile changes in recreation use when
compared with the first approach.

Total final demand changes for a resource
management alternative are determined by
multiplying the change in the number of trips for

a user type by the per trip vector of sectorial final
demand changes. The result is the set of final
demand event changes used as input for the IMPLAN
model of the target economy.

Visitor Expenditure

Expenditure data for visitors to a site or area are
not always readily available. From 1985 to 1989,

the Public Area Recreation Visitor Study (PARVS)
collected expenditure data for a variety of Federal
locations in the Southeastern United States. Since
then, a similar survey method, entitled CUSTOMER,
has been used to collect expenditure data for
particular types of users at USDA Forest Service and
USDI Bureau of Land Management sites. The data
{rom these surveys may be reasonably representative
of the entire set of users of national forests and other
public lands in the Southeast. However, the same is
not generally true for the remainder of the country,
primarily because the amount of data collected is
inadequate and CUSTOMER sites are self-selected.

For site-level analysis, the best data is collected by
interviewing a random sample of users at the targeted
site. If site-specific data are unavailable, expenditure
data from similar, nearby sites could serve as proxies
as long as planners use their knowledge of the
resource arca to determine if applying proxy-site

data 1s appropriate. Because expenditures for
different commodities can have different types

and levels of impacts on local economies, obtaining
expenditure data for major expenditure categories is
recommended. Examples of these categories include
public and private lodging, food and beverages bought
at stores, food and drinks bought at restaurants

and bars, gasoline and oil| recreation services (such

as guides or equipment rentals), sporting goods,
souvenirs, and clothing.

Regardless of the source of the expenditure data, the
profiles of expenditures made by different user types
must be summarized. The most common summary

is the average amount spent per person per trip.
Including a confidence interval is also recommended,
so the range of expected impacts can be estimated.
If the distribution of expenditures is highly skewed,
the median may be a more appropriate summary
statistic and a nonparametric confidence interval may
be estimated (Bowker and MacDonald 1993).

If the sampling plan involves a random survey of
visitors on site, visitors who stay longer may be
sampled more than those who stay for a shorter
time. When this is the case, an appropriate weight
must be assigned to each observation. A weight









































































