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Since 1941, the Forest Research Labo-
ratory-part of the School of Forestry
at Oregon State University in Corval-
lis-has been studying forests and why
they are like they are. A staff of more
than 50 scientists conducts research to
provide information for wise public and
private decisions on managing and using
Oregon's forest resources and operating
its wood-using industries. Because of
this research, Oregon's forests now
yield more in the way of wood prod-
ucts, water, forage, wildlife, and recrea-
tion. Wood products are harvested,
processed, and used more efficiently.
Employment, productivity, and profit-
ability in industries dependent on for-
ests also have been strengthened. And
this research has helped Oregon to
maintain a quality environment for its
people.

Much research is done right in the
Laboratory's facilities on the campus.
But field experiments in forest genetics,
young-growth management, forest
hydrology, harvesting methods, and re-
forestation are conducted on 12,000
acres of School forests adjacent to the
campus and on lands of public and
private cooperating agencies throughout
the Pacific Northwest.

With these publications, the Forest Re-
search Laboratory supplies the results
of its research to forest land owners
and managers, to manufacturers and
users of forest products, to leaders of
government and industry, and to the
general public.

As a research bulletin, this publication
is one of a series that comprehensively
and in detail discusses a long, complex
study or summarizes available informa-
tion on a topic.

the authors
Kenneth C. Gibbs is Associate Professor
and Lewis E. Queirolo is Resource
Economist, Department of Resource
Recreation Management, School of
Forestry, Oregon State University,
Corvallis, Oreg. 97331. Craig Lomnicki
was a student in the Department of
Resource Recreation Management.

acknowledgments
We thank those staff of the Oregon
State Department of Forestry who
provided information and assisted in
developing the data base used in this
analysis.

We also gratefully acknowledge the
helpful comments provided by Carl
Stoltenberg, John Beuter, and Herb
Stoevener, who reviewed an earlier draft
of this manuscript. This research was
supported by the Oregon State Depart-
ment of Forestry, FRL F-969-04, An
Evaluation of Oregon State Forestry's
Recreational Resources.

to order copies
Copies of this and other Forest Re
search Laboratory publications are

available from:

Forest Research Laboratory
School of Forestry
Oregon State University.
Corvallis, Oreg. 97331

Please include author(s), title, and pu
lication number if known.



ntents
reface

introduction

outdoor recreation and economic value
5 economic demand analysis
6 estimating demand for outdoor recreation

7 OSDF developed campgrounds
7 campground benefits
7 the sample
9 the fitted demand equation

9 campground costs
10 facilities

10 operation and maintenance
10 benefits foregone

2 OSDF dispersed recreation
12 benefits
13 costs
14 facilities

14 operation and maintenance
14 fire suppression

16 present net worth of recreation
17 summary and conclusions

18 references cited



preface
We hope this publication will serve
diverse readers including resource
planners, forestry researchers for
federal and state agencies,
managers of private forest lands,
and other forestry reseachers. Our
purpose is twofold.

First, we apply a consistent and
theoretically sound methodology
for evaluating nonmarket uses of
forest resources, particularly those
associated with recreation. This is
not a cookbook to help a planner
or manager solve all resource-use
problems. Rather, this publication
presents economics as a powerful
decision-making tool.

Second, we apply the analytical
methodology to a forest manage-
ment unit. Although the results of

our study are unique to the
resource base we analyzed, this
application typifies the procedures
employed, the type of data
required, and the kinds of answers
the tephnique can provide. There-
fore, planners and managers can
readily adapt the method to
different situations by changing
the model's. assumptions to reflect
other particular conditions.

Relating nonmarket uses (such as
recreation or wildlife habitat) to
market uses (such as timber pro-
duction) is complex and contro-
versial. Although we have not
resolved all the issues surrounding
this problem, we believe this
methodology will help managers
get the best available information
for making allocative decisions
about forest resources.
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iety's allocation of scarce

urces involves perceptions of
magnitude and importance of

potential use. This proposi-
Ion particularly applies to

management of the public forest
;(ands in the Pacific Northwest,

resourced as a.historically viewe
,for forest products. However, as
ociety increasingly demands alter-

native uses such as wildlife and
fish habitat, watershed, livestock

grazing, and outdoor recreation,
society needs to recognize the
potential value of managing forests
for multiple uses. In turn, this has
accelerated the demand for infor-
mation about the impact each
alternative use has on the primary
goal of providing the raw material
for forest products.

Consequently, our study was
undertaken to provide more infor-
mation about using forests for
outdoor recreation, its value to
society, and its relationship to
timber management programs.
Specifically, we focused on north-
west Oregon where the Oregon
State Department of Forestry
(OSDF) has lands in Tillamook,
Washington, and Clatsop counties.

V,

As mandated by the state legisla-
ture, the Oregon State Department
of Forestry has declared forest
products as the primary goal in

managing its Northwest Oregon
Area (NWO). However, as far as
possible, the Department has tried
to recognize the potential value of
multiple use to the state. As with
any publicly provided resource,
the costs of supplying a

commodity or service such as

outdoor recreational opportunities
are distributed across the general
population, although a

subpopulation benefits most.
Therefore, we analyzed dispersed
uses and activities in developed
campgrounds during 1977 on
NWO lands. Assuming the same
OSDF management philosophy,
we:

Estimated the economic value
accruing to recreationists using
developed campgrounds, used
a conservative growth factor
to project the values over the
next 30 years, and estimated
the costs of providing such
activities.
Estimated and used a

conservative growth factor to
project over the next 30 years
the economic value and costs
of various dispersed recrea-
tional activities on NWO
lands.
Evaluated some impacts of
recreation on forest products
management.
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outdoor recreation and
economic value
Outdoor recreation generally can
be categorized as "developed" or
"dispersed." Developed recrea-
tional activities are specific to the
site, relying upon physical facilities
such as picnic sites or
campgrounds; dispersed activities
are generally not directly
associated with or dependent upon
physical facilities. However, this
distinction is not absolute. For
example, hiking is dispersed, yet
hikers may use manmade trail
systems and guideposts. Similarly,
developed campgrounds often
serve as springboards for dispersed
activities.

Nonetheless, considering developed
and dispersed recreational activities
as discrete, independent groupings
are useful for a quantitative
analysis. Therefore, we made this
artificial assumption in our case
study to examine the components
of outdoor recreation. However,
resource-allocation decisions or
management strategies or both risk
serious error unless they do
recognize and account for the
mutuality of dispersed and
developed recreation.

This does not imply that outdoor
recreation as a whole or within a
category is a homogeneous set of
experiences. Quite the contrary,
some recreational activities are
incompatible, resulting in competi-
tion for resource use and conflict
between recreationists. Imagine a
wildlife photographer's dilemma
upon sharing recreational space
with motorcyclists-both are
legitimately seeking dispersed out-
door recreation.

However, even developed camp-
grounds offer a gradation of more
or less mutually exclusive recrea-
tional experiences. For example,
the U.S. Forest Service (1973)
developed an index for evaluating
picnic and campground experi-
ences based on associated facilities.
The index ranges from "develop-
ment scale one" (primitive) with
"rustic or rudimentary improve-
ments designed for protection of
the site rather than the comfort of
the user" to "scale five" (modern)

which is highly structured, regi-
mented, and "mostly designed for
comfort and convenience... (and
which) may include showers, bath
houses, laundry facilities, and
electric, hookups."

Thus , resource management
decisions whether or not to
provide recreation opportunities
must also consider the character,
quality, and mix of experiences to
be provided.

Of course, an agency may identify
its recreation management policy
(goal) as anything from "no
recreational access" to provision of
"a pristine roadless-area experi-
ence." It may opt for a broad and
versatile mix of experiences inte-
grated with modern timber
management methods or perhaps
for a high-density facility
confining recreation to a small,
well-defined area (e.g., a state
park). Each alternative would
carry a unique set of management
programs; a "no recreational
access" policy might emphasize
the production of harvestable
timber and maintenance of water-
sheds, while denying access to the
resource by the public.

On the other extreme, a wilderness
experience depends on solitude
and minimal human impact on the
environment. Therefore, a goal of
providing a quasi-wilderness experi-
ence would require management
programs precluding timber
harvesting and perhaps drastically
altering livestock grazing and fire
suppression measures, while open-
ing access to recreationists.

While neither extreme is likely to
be the policy for large areas of

publicly owned forests in the

Pacific Northwest, they do define

limits for policy decisions on

resource allocation. The managing
agency must consider the entire
range of possible goals, then define
management objectives in terms of

the resource base and the type or

types of recreational opportunities
the agency wishes to provide.

Once explicit objectives are

defined, the analytical method-

ology we demonstrate will be

i
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useful
in assessing the economic

feasibility
of the associated

management policies.

has
However,"the

Dyi-land
of

(1973)

noted,
analysis in the overall decision

process
should be kept in perspec-

tive" with economics as one of
several criteria for management

decisions.

Economic Demand Analysis

Recreation has economic value, as
attested by people's willingness to
spend time, energy, and money for
it. Quantifying that value is

becoming more important as

policy decisions require more

stringent justification for the
increasing costs of managing
resources for high-quality
recreational experiences.

Economic value can be computed
from a demand schedule represent-
ing a relationship between the
quantity of a commodity or
service desired and the amount a
consumer is willing to give up to
acquire those units. That
relationship is illustrated by a

demand curve (Fig. 1).

The derivation of a demand curve
assumes that the consumer is
"economically rational"-that is,
the consumer will always seek the
most personal satisfaction based
upon perceived needs and
preferences. For example, an
individual free to choose among
various combinations of two items,
X1 and X2, will always select that
combination that brings the most
satisfaction, subject to the
individual's needs, tastes, and
preferences and constrained by
available income. Any change in
the consumer's needs or prefer-
ences, disposable income, or the
price of commodity X2 will shift
the demand curve for commodity
X1 , and vice versa. An aggregate
demand curve for a commodity
can be plotted by horizontally
summing the individual demand
curves of all consumers in the
market.
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Figure 1.

Consumer demand curve for
commodity X.

By applying the concept of
"consumer surplus" to the demand
curve for a commodity, we can
begin to assess the economic value
of that commodity.

Assume that a commodity costs
$2 (Fig. 1). At that price, the
consumer demands six units of the
commodity, paying $2 for each
unit. However, as the demand
curve indicates, the consumer
would be willing to pay $7 for the
first unit. Because. the first unit-
like all the others-costs only $2,
the, consumer receives $7 worth of
satisfaction for only $2, thus
enjoying a "surplus." The same
situation exists for the second
through the fifth units. This
difference between the price a

consumer is willing to pay for a
commodity and the price actually
paid is "consumer surplus." We

will demonstrate this useful valua-
tion tool when we estimate some
values associated with the demand
for outdoor recreation.

For most goods sold in markets,
price reflects the consumer's
willingness to pay. However, for
goods such as outdoor recreation
which are not exchanged in an

efficient market, the determinants
of demand and the concept of
demand are similar. The primary
distinction is the absence of a

market-price variable. Thus,

deriving a demand relationship
requires a proxy, which we will
discuss, for willingness to pay.
However, note that the difference
between the demand for market-
oriented goods and that for out-
door recreation is one of estima-
tion, and not a difference in
principle.
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Estimating Demand for Outdoor
Recreation

In the absence of an efficient
market, demand for recreation can
be estimated directly or indirectly.
The direct method (Meyer 1974)
asks the recreationist how much
he or she would pay for a

specified amount of recreation or,
conversely, how much would
compensate for exclusion from
that same amount of recreation.
We used the indirect method
(Edwards et al. 1976) which
estimates willingness to pay from
the amount a recreationist actually
spends to participate in a recrea-
tional experience.

Recreation use can be measured in
terms of visitor-days or visits or
both. A recreation visitor-day
consists of 12 visitor-hours, aggre-
gated continuously or inter-
mittently by an individual or
simultaneously by a group of
individuals. A visitor-hour must be
spent in an activity that is not
part of or incidental to a gainful
occupation. A recreation visit is

the entry of any person upon a
site to engage in recreational
activities.

For example, assume a family of
five arriving at a campground at
9:00 a. m. on Saturday and
departing Sunday at 9:00 p.m.
This represents 5 visits (5 people)
and 15 visitor-days (36 hours or 3
visitor-days for each of the 5
'people). The total recreation use
of an area is the product of the
number of visitor-days per visit
and the number of visits to the
recreation site. That is:

(visitor-days/visit X visit/time period)

= (visitor-days/time period)
= total recreation use

The number of visitor-days per
visit can be considered the
quantity variable in a demand
relationship; daily onsite costs
(such as camping fees, equipment
rentals, food and beverages, and
any miscellaneous costs) serve as
the "market price proxy" (Gibbs
1975). Our case study shows how
this analytical technique can be
used in resource management.
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SDF developed campgrounds
Oregon State Department of

restry
manages developed camp-

gi e halem
or near

River, thand
Trask

the

#ilson River inthesenorthwest
state-owned

Interestingly,
forest resources were used almost

exclusively-95 percent-by Oregon

residents during 1977. The

Portland metropolitan area

accounted for nearly two-thirds of
the users, Tillamook County
supplied another 17 percent of the
users, and the remaining visitors
represented six other Oregon

counties.

Use during 1977 totaled 89,418
visitor-days derived from the
estimated number of sites
occupied, the number of people at
each site, and visitors' length of
stay But what will that use be in
the future?

Accurate long-range forecasting is
always difficult. Demand for any
economic commodity varies with
the general economy and social
preferences. However, outdoor
recreation, particularly forest-
based, is primarily a nonmarket
commodity. Therefore, the
particular set of social and
economic factors most signifi-
cantly influencing demand is less
obvious, and the linkages are less
defined than in a market
exchange. As a result, growth rates
projected for outdoor recreation
over the next several decades vary
widely.

For example, the U.S. Forest
Service projected a 6-percent
annual growth rate in recreation
use in the Mt. Jefferson wilderness
area of central Oregon (U.S.
Forest Service 1977b). Yet the
same agency estimates outdoor
recreation will increase 2 to 6
percent annually, compounded
over 26 years for the Columbia-
Willamette planning area (U.S.
Forest Service 1974). The Oregon
Department of Transportation uses
a growth figure approaching 1

percent compounded annually to
project outdoor recreation in
Tillamook County, Oregon, over a

15-year period (Oregon State
Department of Transportation
1976).

In a preliminary study of the
NWO area, the Oregon State
Department of Forestry used an
annually compounded growth rate
of 0.5 percent for 30 years for
planning outdoor recreation
(Oregon State Department of
Forestry 1977). Subsequent
discussions with OSDF staff and
the NWO area recreation specialist
convinced us that this growth rate
was "appropriate" for our analysis
of the NWO area lands.

We also carefully considered the
rather startling levels of use
implicit with various compounded
rates of growth. For example, if
1977 use-levels on NWO lands
increased 6-percent annually,
recreation use compounded for 30
years would increase 474 percent
to more than 513,000 visitor-days.
A 474-percent increase seems very
unlikely in this area. Even a

3-percent growth rate compounded
annually would mean nearly
220,000 visitor-days per season or
an increase of 143 percent by
2007. Compounding a 0.5-percent
annual growth rate assumes a total
growth of 16 percent over the
30-year planning period (Table 1).
Although this figure seems conser-
vative by comparison, we believe it
"appropriate" as our base line for
projecting recreation values on
NWO lands. Higher growth rates
would yield a total value substan-
tially greater than we report.

Table 1.

PRESENT AND PROJECTED USE
IN NORTHWEST OREGON AREA
CAMPGROUNDS.

Visitor-days
Activity 1977 2007

Camping 67,063 77,887
Picnicking 16,095 18,693
Motorcycling 6,260 7,270

Total use 89,418 103,850

Campground Benefits

To determine benefits of outdoor
recreation on NWO campgrounds,
we used the indirect method to
estimate the demand relationship
for users in 1977. To draw
inferences about willingness to pay
for the recreational experience, we
personally interviewed users about
their actual expenditures. This
willingness to pay, measured by
consumer surplus, was then
applied to projected use of the
NWO campgrounds.

The sample-

We selected eight campgrounds,
seven on the Wilson River and one
on the Trask River, that typify
OSDF campgrounds. Because most
use is on weekends, we only
sampled between 10:00 a.m. and
5:00 p.m. on Saturdays and
Sundays. Based on standard
criteria for statistical significance,
we personally interviewed 300
recreationists between July 1 and
September 5, 1977. The number
of interviews at each campground
ranged from 12 to 112 in propor-
tion to the use.

The actual recreation groups to be
interviewed were randomly pre-
selected each week by campsite
numbers. If' a selected site was
unoccupied, the interviewer
queried the next consecutively
numbered site that was occupied.
Of the 300 interviews attempted,
281 were completed and usable;
low usage because of poor weather
and incomplete information from
the respondent eliminated 19
interviews.

Based on interview responses, the
average recreationist visiting OSDF
campgrounds in 1977 stayed 4.2
visitor-days in a group of six,
earned $18,675 annually, spent
$5.55 per visitor-day at the site,
and spent $2.94 traveling to and
from the site (Table 2).
Occupancy rates, group sizes,
length of stay, and type of use
varied by campground (Table 3).
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Table 2.

CHARACTERISTICS OF OSDF CAMPGROUND USERS, 1977.

Characteristic

Length of stay per visit
Group size
Income (before taxes)
Percent staying overnight
Daily on-site costs per person
Travel costs per person

Source: Camper survey

Arithmetic mean value

4.2 visitor-days
6.1 persons
$18,675
83%
$5.55
$2.94

Table 3.

SELECTED CHARACTERISTICS OF RECREATION USE AT EIGHT OSDF CAMPGROUNDS, 1977.

cO eAvera
Average

stay Use(%)a

Campground

yccupan
rate
(%)

g

group
size

(visitor-
days)

Motor-
cycle Swim Fish Hike Other

WILSON RIVER
Gales 27 5.6 3.6 32 17 18 25 18

Brown 48 7.8 2.8 75 20 0 7 5
13

Elk 18 5.9 3.1 0 60 9 43

Jones 28 6.5 3.8 23 41 16 25 13

11

Diamond 20 5.7 2.1 84 26 4 3
10

Keeni 31 3.5 3.1 15 53 29 24
4g

Reehers 40 8.0 4.8 77 13 4 15

TRASK RIVER
Trask 30 6.3 6.0 12 40 25 2 7

OVERALL
AVERAGE 30 6.1 4.7 31 35 17 12 7

a Campground totals may exceed 100 percent because some visitors engaged in more than one activity.

The overall occupancy rate, or
percent of nights a campsite is

occupied, averaged 30 percent,
indicating some excess capacity. In
constrast, summer occupancy of
U.S. Forest Service campgrounds
on the Oregon Coast ranges from
3 percent to 50 percent of
capacity during weekdays but 80
percent to 90 percent on
weekends; occupancy approaches
capacity in July and August, but
falls below 50 percent in June and
September (Reiling 1976). These
coastal facilities are significantly
larger, more physically developed,
more easily accessible, and-
perhaps as a result--more popular

8

than the OSDF facilities we

sampled. In fact, OSDF camp-
grounds may be providing a

;f' ntl different recreationalcsigns i u y
experience than the coastal

facilities. Because none of the

NWO campgrounds has particularly
unique or outstanding natural

features warranting exceptionallY

high recreation value, the

we`30-percent occupancy rate

estimated may reasonably reflect

facility use.

The fitted demand equation-

Based on the data we collected for
WOdeveloped recreation at N



=='lities, we estimated the demand
ationship as:

As noted earlier, the "net value"
of a visit can be estimated by

Q = 5 99 + 0.082 N + 0.0000030 I - 2.71 D - 0.40 C - 0.045 T + 0.0071 C2

(809) (1.57) (0.15) (-3.43) (-4.18) (-0.418) (3.26)

where Q. = visitor-days per
visit, N = number of persons in
the recreation group; I = income
of the recreationist; D = 0 if an
overnight visit or 1 if a daily visit;
C = daily on-site costs per person;
and T = travel costs per person.
The numbers in parentheses are
the corresponding Student's t
values for the variables.

The estimated demand equation
indicates that the three variables
most likely to affect the length of
stay at a site per visit are the daily
on-site costs, daily on-site costs
squared (accounting for a non-
linear response to changing on-site
costs), and whether or not it was
an overnight visit. As the cost of a
visitor-day of recreation increases,
the number of visitor-days spent at
the site, Q, decreases. The
coefficient of N is positive,
indicating that Q increases as
group size increases.

Income and travel costs are not
significant indicators of the
number of visitor-days a

recreationist stays at the site per
visit, perhaps because of the small
variation in these variables for our
sample. That is, two-thirds of the
interviewees came from the
Portland metropolitan area so not
enough travel cost exists to
significantly correlate to Q.
Perhaps the same reasoning would
apply to income.

Demand for an average individual
can be determined by holding all
variables in the demand equation
at their mean values except
quantity and "price"-in this case
Q, C, and C2. Then the relation-
ship between onsite costs and
length of stay at OSDF camp-
grounds becomes:

Q = 5.94 - 0.40 C + 0.0071 C2

applying the concept of consumer
surplus, the difference between the
amount an individual is willing to
pay for a commodity and the
amount actually paid. In all cases,
the demand curve indicates the
amount a person is willing to pay
for certain levels of consumption
rather than be excluded. If we
accept the theoretical arguments
developed by Edwards et al.
(1976) and Gibbs (1975), the
demand curve is discontinuous-
that is, truncated at a maximum
willingness to pay. In our study,
this occurs at a "price" of $15.37,
obtained by solving the demand
equation for "C" after plugging in
the corresponding minimum length
of stay (1.47 visitor-days based on
interview responses).

Remember that the average recrea-
tionist at OSDF facilities paid
onsite costs of $5.55 per visitor-
day and stayed 4.2 visitor-days per
visit. Consumer surplus, or net
value of 4.2 visitor-days, is
estimated by summing the willing-
ness to pay for all 4.2 units and
subtracting $5.55 per visitor-day
for each unit taken (Fig. 2). This
is equivalent to calculating the
area under the demand curve
above the price line.

OSDF campground users benefit
an estimated $25.43 per visit (of
4.2 visitor-days) or $6.05 per
visitor-day. This is how much the
average recreationist is willing to
pay per visitor-day in addition to
the travel cost of $2.94 per visit
and the daily onsite costs of
$5.55, rather than be excluded
from the campground.

The. total benefits of developed
campgrounds can be found by
multiplying the value per visitor-
day by the total number of

5.37

CONSUMER
SURPLUS

5.55

0 4.2

VISITOR-DAYS

Figure 2.
The demand curve for OSDF
campgrounds.

visitor-days. In 1977, this
amounted to:

($6.05) x (89,418) = $540,979

As annual usage increases, so do
total benefits as long as camp-
grounds are not over crowded. The
increased usage of the OSDF
facilities projected to 2007
i ndicates annual benefits of
$628,293 in constant 1977 dollars.
However, if the real value of
benefits per visitor-day do not
change (i.e., remain at $6.05 per
visitor-day), then as the use
increases, the total value will
increase, averaging $584,636
annually (for 96,634 visitor-days)
over the next 30 years. This
assumption of invariability under-
lies our report.

Campground Costs

Although developed recreation
.sites are valuable to users, policy
decisions also must consider the
costs of providing these resources:
costs of physical facilities, opera-
tion and maintenance (O&M)
costs, and benefits foregone from
other uses (primarily timber in our
example) precluded by the
presence of the site.

Facilities-

Campground facilities include
picnic tables, roads, traffic
barriers, toilet facilities, signs, fire
rings or grills, and water. The

9



relevant cost is the current replace-
ment value if the campground
were to be built at its present
location today. This must include
not only the raw cost of each
facility, but also any transporta-
tion and installation.

For our case study, the estimated
replacement value for the 8 NWO
campgrounds was $455,320 in

1977. However, this entire cost
cannot be levied against a single
year because the facilities are

assumed to have a useful life of 15
years. Thus, amortizing this initial
capital cost for 15 years at an
appropriate interest rate yields the
annual amount required to repay
the construction costs with
interest. Even if the campground
construction were not financed,
interest must be included to
account for the opportunity cost
of the funds-that is, the money
could have been used elsewhere to

earn a return.

An appropriate interest rate for

governmental capital investments

has drawn substantial debate
centering around the use of "real"
versus "nominal" discount rates. A
10-percent rate estimates "the real
social opportunity cost of capital
in the economy" (Reiling 1976).

This rate is generally used by
resource planning teams of the

U.S. Forest Service (1977a), so we

used that rate for comparative
purposes. Therefore, the annual
amortized cost of the NWO
campgrounds was $59,863.

so these costs were estimated and
included in O&M costs. The

annual O&M costs, estimated at
$83,046 for the 8 OSDF camp-
grounds, are not amortized

because- these annual costs reflect
operations during a given year.

Benefits foregone-
Because economic resources are

limited in relation to human

wants, any production means that
society must forego certain
quantities of other products that
use the same resources (Leftwich
1966). In other words,
opportunity costs of resources are
the value they would have earned
in their next best alternative use.

The primary alternative use of

NWO lands is timber production.
Thus, the opportunity cost of
campgrounds equals the foregone

revenue from timber production
on those same acres. Although this

foregone revenue is difficult to

determine precisely, we used

OSDF timber management and

harvest information for our

estimate assuming that: (1) the

timber resource is managed on a

60-year rotation; (2) stands will be
commercially thinned at age 40

and every 10 years thereafter; (3)
the timber now averages 25 years

old (based on the current age-class
distribution); (4) the stands will be

clearcut at maturity; and (5) gross

stumpage brings $200 per

thousand board feet less operating

expenses of 36.25 percent,

yielding a net stumpage value of

$127.50 per thousand board feet-'

Operation and maintenance-

Annual costs of operating and

maintaining these campgrounds
include repairing vandalized and
worn facilities, removing trash and
brush, pumping toilets, servicing
the water system, patrolling, and
maintaining roads. These costs
include labor and minor purchases

of equipment and material.
Frequently, labor crews from
federally-funded work programs
are available for routine mainten-
ance with no out-of-pocket cost to
the managing agency. However,
society still pays for these services,

1 We recognize the possible shortcoming

of not explicitly accounting for the

present net worth of timber removed

during commercial thinnings. If accurate

age information had been available for

each stand considered in the

opportunity cost analysis, we more

appropriately would have considered the

value of the timber at the time of its

removal. Because no such dat
to assume

available, we had
homogeneous stands 25 years old, an

age class that is the average for the

NWO stands. This
admittedly is a rather

gross approximation of any in
believe that it

but wee class,s agstand
reflects the best available

information.
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sistent with other calculations
our analysis, the planning

iod is 30 years, and the interest

e is 10 percent.

for each OSDF campground, we

asked the crucial question: What
volume of the b

presence
been fore-

gone
facility? The number of acres in
and immediately adjacent to each
campground was recorded, then

the present OSDF land classifica-
tion was compared to the classifi-
cation the acres would have had in
the absence of the campground.
For example, a campground
classified "Recreation Use,"
implying no timber harvest, may
otherwise have been classified as
"Top Production where all
existing timber would have been
harvested; therefore, a 100-percent
loss of revenue from that timber
can be attributed to the presence
of the campground. If, however,
the land without a campground
would have been classified as

"Scenic Production," only 75
percent of the revenue from
timber not harvested would be
considered an opportunity cost to
the campground. Or if the acreage
without a campground would have
been classified "Scenic
Conservancy," no timber revenue
would have been foregone. This
procedure ensured an accurate
description of each land parcel
influenced by the presence of each
campground.

The mean annual increment (MAI)
of timber production was calcu-
lated for each land classification.
For example, top-production land
was assumed to yield 1,000 board
feet per acre annually over the
rotation, including thinnings. For
each classification, the present
value of the foregone timber
revenue was calculated as:

For example, Peninsula Park has
45 acres, an MAI of 800, and a
net stumpage value of $127.50 per
thousand board feet. The adjust-
ment loss is 25 percent because
the acreage, classified "scenic
production," would have been
regular production in the absence
of a park. Thirty-five years remain
in the rotation, and the interest
rate is 10 percent. Plugging these
values in the formula yields a

present value of $1,429 for the
foregone timber revenue.2

To be consistent with all the other
costs and benefits we report, this
present value must be computed
on an annual basis. Amortizing the

2This particular formulation explicitly
accounts for the timber foregone over
the 35-year analysis period-it does not
explicitly assess losses beyond the
present rotation. However, at the
10-percent discount rate, subsequent
rotations contribute very little to the
present net worth.

present value over the 30-year
planning period at 10-percent
interest yields the annual payment
with interest.

The total annual timber-revenue
loss for all campgrounds becomes
the measure of benefits foregone,
to be added to the other costs of
developed campgrounds in the
NWO; therefore, Oregon now
spends almost $151,000 annually
to provide NWO campgrounds
(Table 4). Assuming the amount
of use will increase but the cost
per visitor-day will not increase in
real terms over the next 30 years,
the total cost increases to an

annual average of $163,311 for
96,634 visitor-days.3

3This analysis assumes that costs per
visitor-day will remain constant as the
number of visitor-days increase.
However, this may not be the case.

Table 4.

COSTS OF PROVIDING OUTDOOR RECREATION ON OSDF
DEVELOPED CAMPGROUNDS, 1977.

Annual cost ($)
Item Per site Per visitor-day Total

Facilities 170.87 0.67 59,863
Operations and maintenance 237.04 0.93 83,046
Timber revenue foregone 22.95 0.09 8,040

Total annual cost 430.86 1.69 150,949

Present value (ENumber of acres] [MAI] x [Net stumpage value
per thousand board feet]

(1 + interest rate)35

X
[Percent of loss x [Years remaining until
due to classification] final harvest = 351

11
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OSDF dispersed recreation
With the benefit information and
the cost data we derived, a

resource manager can evaluate
objectives for providing developed
recreational facilities. However, in
most land management situations
where recreation use is an issue,
this is only half the job. The value
and cost of supporting dispersed
recreational activities also must be
evaluated. By its very nature,
however, dispersed use is more
difficult and, therefore, more
costly to identify, isolate, and
quantify. Ideally, it could be

evaluted the same way as

developed uses, but limited data
and financial resources usually
force an alternate, less desirable
technique. This was faced in this
study. An alternate method was
adopted to allow resource
managers to approximate the
benefits and costs of dispersed
activities in an area.

OSDF park wardens and our
researchers used traffic counters,
checkpoints with personal inter-
views, and field interviews to
determine the number of visitor
days for 19 dispersed activities on
NWO lands (Table 5) and the
approximate location of each use.

Use in 2007 was projected by
assuming a 0.5-percent increase
compounded annually over 30
years. This rate is more conserva-
tive than the nearly 1-percent
annual growth rate compounded
yearly for the State Comprehen-
sive Outdoor Recreation Plan

(Oregon Department of
Transportation 1976).

Benefits

Although users' willingness to pay
for dispersed activities correctly
measures benefits, time and
resource constraints precluded the
collection of the primary data we
needed to estimate the demand for
all 19 dispersed activities. There-
fore, we approximated the benefits
of dispersed outdoor recreation by
assigning values to each activity
according to assumed conditions.

Each activity is categorized as

generalized or specialized (for
example, hunting and fishing are
more specialized than picnicking
and berry picking). After each
dispersed activity has been care-
fully evaluated and categorized,
the resource manager follows
guidelines to estimate the benefits
of each activity. Each item must
be viewed in terms of its relation-
ship to the overall area. Many
planning teams of the U.S. Forest
Service have followed these
methods which are included in the
Resource Capability Systems
(RCS) designed for comparing all
forest outputs (Dyrland 1973).

The RCS general-recreation guide-
lines use conditional criteria such
as access to the area, facilities
provided, and basic environmental
amenities. Each criterion has five
factors describing a characteristic
or condition of an area and type
of recreation. The resource

manager assigns points to each
criterion, then selects the factor
that best describes the site being
evaluated. The points for the

criteria are summed for total
points awarded the particular
activity. This point value is then
converted to a benefit value per
recreation-day (ranging from $0.75
to $2.25) as specified by the
Water Resources Council (Dyrland
1973).

Because our analysis is in visitor-
days, we must convert from
recreation-days. The length of a
recreation-day depends on the

activity (Table 6), so must be

adjusted to the 12 hours of a
visitor-day. That is, if a

recreation-day were 6 hours for,
thethe average person, then

ould bebenefits of that day should ld be
multiplied by two to yield
for a visitor-day.

Because the activity values per

recreation day were in

dollars, the estimated visitor-day

value (recreation-day value
version factor) must be multiplied
by the Consumer Price Index (U.S.

Bureau of Labor Statistics 1977)

to reflect current values (Table 6).

benefits



able 5.
ti

:ESTIMATED
VISITOR-DAYS FOR DISPERSED ACTIVITIES ON

NWO LANDS, 1977 and 2007.

Visitor-days
Dispersed activity 1977 2007a

Hunting
big game 49,836 57,880
small game 21,358 24,805
birds 3,390 3,937

Camping 4,617 56,464
Fishing

anadromous 12,677 14,723
resident 760 883

Motorcycling 13,748 15,967
Wood cutting 10,125 11,759
Swimming 5,440 6,318
Driving for pleasure 2,418 2,808
Four-wheel driving 729 847
Picnicking 472 548
Boating 350 406
Nature photography and wildlife observation 300 348
Horseback riding 200 232
Berry picking 150 174
Target shooting 110 128
Rock collecting 100 116
Walking (hiking) 84 98

TOTAL 170,864 198,441

aAssumes an annual increase of one-half percent compounded over the
30-year planning period.

This estimated value per visitor-
day for each dispersed activity,
multiplied by the estimated
number of visitor-days, yields the
total 1977 value for each dispersed
activity (Table 7).

Specialized activities are evaluated
similarly. Statements about the
recreational experience are
assigned different values per
recreation-day. The statement
most appropriate to the recrea-
tional experience is selected, values
for all criteria are summed, and
associated benefit value is
converted to visitor-days and 1977
values (Table 7).

Estimated benefits for NWO
dispersed recreation in 1977 were
$1.4 million or $8.35 per visitor-
day. If that value remains constant
for 30 years and the use increases
as projected, the total annual value

will increase to $1.5 million for
184,653 visitor-days (the average
between 1977 and 2007). Con-
sistent with our assumptions about
developed recreation and timber
revenues, we will not assess a
"real" increase in values.

Costs

In addition to providing benefits,
dispersed recreation incurs costs
for facilities, operation and main-
tenance, and fire suppression.
Because of our limited time and
resources, we did not explicitly
consider the complex problem of
foregone timber revenues;
however, the opportunity costs of
timber are important and should
be investigated when possible.

For our case study, we believe
that timber revenues foregone
probably were insignificant

13



Table 6.

AVERAGE STAY PER RECREATION-DAY FOR DISPERSED
ACTIVITIES AND FACTORS FOR CONVERSION TO

VISITOR-DAYS.

Recreation- Visitor-
day Conversion day

Activity (hours) factor (hours)

Hunting
big game 8 1.50 12
small game 5 2.40 12

birds 5 2.40 12

Camping 13 0.92 12

Fishing
anadromous 6 2.00 12

resident 6 2.00 12

Motorcycling 6 2.00 12

Wood cutting 5 2.40 12

Swimming 5 2.40 12

Driving for pleasure 3 4.00 12
Four-wheel driving 6 2.00 12

Picnicking 2 6.00 12

Boating 6 2.00 12

Nature photography and
wildlife observation 4 3.00 12

Horseback riding 4 3.00 12

Berry picking 3 4.00 12

Target shooting 3 4.00 12

Rock collecting 5 2.40 12

Walking (hiking) 3 4.00 12

because OSDF has not altered
forest management practices to
accommodate dispersed recreation
on NWO lands.

Facilities-

Dispersed activities require fewer
facilities than developed recrea-
tion. Because those limited
facilities may include accesses to
fishing sites and trail systems, their
costs appropriately include
materials and labor to build boat
launches, trails, and signs.

For the study area, replacing
dispersed recreation facilities in
1977 cost an estimated $51,000.
As for developed campgrounds,
this cost must be amortized to
calculate the annual charge. As
before, we assumed 15 years of
useful life at a rate of 10 percent,
thus the annual amortized cost is
$6,705 for dispersed facilities.

Table 7.

EVALUATIONS OF GENERALIZED Ai

Activity Category

Hunting
big game Special
small game Special
birds Special

Camping General

Fishing
anadromous Special
resident Special

Motorcycling General
Wood cutting General
Swimming General
Driving for pleasure General
Four-wheel driving General

Picnicking General

Boating Special
Nature photography and

wildlife observation Special
Horseback riding General

Berry picking General

Target shooting General

Rock collecting General

Walking (hiking) General

OVERALL

Operation and maintenance-

Annual costs of operation and
maintenance, substantially less

than those for developed camp-
grounds, appropriately include
charges for maintaining trails,

repairing damages from misuse,
transportation and patrol, tools,
and labor (labor not charged or

paid for by OSDF was included at
comparable wage rates). .

Operation and maintenance for

NWO dispersed activities cost an
estimated $17,975 yearly. Again,

this estimate is not amortized
because it occurs annually.

Fire suppression-

We listed all fires in the study area

that were officially charged to

hunters, fishermen, and other
dispersed recreationists from 1972

through 1976. Then we totaled

14



LIZED DISPERSED RECREATION ACTIVITIES ON NWO LANDS, 1977.

1973 Value ($) 1977 1977 Value ($)

Per Visitor- Per
per itor- days visitor-

iv s
reation (estimated) day Total

5.75
3.75
1.38
1.22
1.53
1.32
1.41
1.40
5.50

4.30
1.47
1.32
1.19
1.32
1.53

3.12

day

9.25 49,836 12.44 619,959.84

10.20 21,358 13.87 296,235.46

12.90 300 17.54 5,262.00

1.32 48,617 1.80 87,510.60

11 50 12,677 15.64 198,268.28
.

507 760 10.20 7,752.00
.

762 13,748 3.75 51,555.00
.

932 10,125 3.98 40,297.50
.

3 57 5,440 4.99 27,145.60
.

285 2,418 7.1 17,361.24
.

822 729 3.84 2,799.36
.

408 472 11.43 5,394.96
.

11.00 350 14.96 5,236.00

12.90 300 17.54 5,262.00

4.41 200 6.00 1,200.00

5.28 150 7.18 1,077.00

4.76 110 6.47 711.70

3.17 100 4.31 431.00

6.12 84 8.32 698.88

6.11 170,864 8.35 1,427,001.02

the costs of suppressing these fires recreation during the next 30
and calculated an average annual years amounts to $79,400 for
cost of $48,919. This value was 184,653 visitor-days.
influenced dramatically by a single
fire in 1976 that exceeded
$200,000 in total suppression
costs; however, this average value
is reasonable because such fires
periodically occur. Again, this
annual cost needs no amortization.

In 1977, providing dispersed
recreation on NWO lands cost
$73,599, or $0.43 per visitor-day.

Item Annual cost

Facilities $ 6,705
Operation and maintenance 17,975
Fire suppression 48,919

As visitor-days increase and real
costs remain constant, the average
annual cost for providing dispersed
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6.10
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1.43



present net worth of recreation
The projected annual benefits
minus costs (present net worth)
for developed and dispersed recrea-
tion (Table 8) exceed those for
1977, reflecting increased use
expected during the next 30 years.
Real increases exceeding projec-
tions should not affect our
analysis which is based on a single
set of assumptions.

Both dispersed and developed
recreation are economically
feasible on NWO lands because the
benefits for each exceed the costs.
Dispersed recreation has more
benefits, total and per visitor-day,
and costs less than developed
campgrounds. Therefore, dispersed
activities (primarily hunting and
fishing) represent a valuable
experience to users, yet costs
(excluding foregone timber
revenues) are relatively low.

The costs of providing developed
campgrounds are reduced by the
amount of fees collected. Thus,

these costs represent a net cost
beyond the $7,500 collected by
the OSDF. The NWO fees for
1977 amounted to $0.10 per

visitor-day. If the required $2.00
site fee were collected every time
it could have been, fees would be
about $0.17 per visitor-day.4 The
discrepancy reflects the problem
with collecting fees-only about
one-half the potential revenue
from user fees is actually collect-
ed. But even if fees were collected
whenever possible, they still would
not approach the costs of
providing the developed
campgrounds. To cover all costs,
the fee would have. to be nearly
$19.00 per 24-hours per site.

4We assumed that a campsite i

occupied by only a single recreation
group during any 24-hour fee period
Obviously, turnover exceeding this rats
will increase the total revenue from sit,
rental.

Table 8.

AVERAGE BENEFITS, COSTS, AND PRESENT NET WORTH OF
OUTDOOR RECREATION ON NWO LANDS, 1977-2007.

Value ($)
Recreation Annual Per visitor-day

DEVELOPED (96,634 visitor-days)
Benefits 584,636 6.05

Costs 163,311 1.69

Present net worth 421,325 4.36

DISPERSED (184,653 visitor-days)
Benefits 1,541,852 8.35

Costs 79,400 0.43

Present net worth 1,462,452 7.92
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summary and conclusions
omprehensive resource manage-

,n# must rest upon clearly

-4efined goals, or rational alloca
Lions will be impossible. Equally
important is that any final
decision, whatever its form, be the
product of a systematic, internally
consistent, and comprehensive
process. Such decisions must be
based on the most accurate and

relevant data available on each
alternative use. For example, some
uses of a land resource like a

forest will be associated with
markets (i.e., pricing mechanisms),
whereas other uses will not. In the
market situation (e.g., for
commodity-related uses such as

timber production, mineral
extraction, or range use), "value"
can readily be measured because
each use is associated with a

market exchange that sets a

"price." But the issue of value is
less obvious for nonmarket
commodities such as recreation.

estimates with costs and values of
competing uses.

The "indirect" valuation method
assesses the relative benefits of the
principal commodity and non-
commodity uses of a forest or
similar land base. But its applrca-
tion depends on accurate and
detailed information about the
way the alternative uses affect the
resource base. For example,
estimating the demand for and
value of a particular area to
recreationists would require
reliable data on costs (both
monetary and other), use, and
selected demographic
characteristics. Such information is
not always available or obtainable,
given time and resource
constraints. Then planners or
managers should develop valuation
information which, although less
reliable, can provide usable
estimates.

We applied an "indirect, willing-
ness to pay" method to estimate
user demand for recreation. Having
estimated these demand relation-
ships, we could assess the value of
the resource for recreation use.
This value, in essence a proxy for
a market price, can be legitimately
used to compare recreation with
alternative uses for which a market
price exists. By systematically
applying this method, other
managers and planners can
accurately and reliably estimate
the costs and benefits of recrea-
tion use, then compare the

To clarify the use of these two
valuation techniques, we applied
each to a forest management
study. The "indirect" and
theoretically more desirable
procedure was used to evaluate the
benefits associated with developed
campgrounds on Oregon State
Department of Forestry lands in
the Tillamook State Forest. We
used the second procedure to
analyze dispersed use in the same
area. Both valuation techniques
show that (1) users highly value
developed and dispersed recreation
on state forest land, and (2)
current users derive large benefits

relative to the actual costs of
providing these recreational
opportunities.

An economic analysis such as this
can show, for example, that the
benefits from providing both
dispersed and developed
recreational opportunities
outweigh the associated costs. Or
it may prove the present net
worth is greater for dispersed than
developed use. However, such
analyses should not be the basis
for expanding dispersed use and
excluding developed opportunities
(or vice versa). The estimation
techniques are tools, and the
analysis provides management
information. The managing agency
still must determine which type or
types of use it wants to provide,
then use results from research and
analysis to evaluate those
objectives.

Decisionmakers must recognize
that, contrary to accepted opinion,
recreation opportunities do not
necessarily reduce timber produc-
tion. Admittedly some types of
recreational experiences, such as
those associated with wilderness or
roadless areas, do affect potential
timber harvest, but most recrea-
tional activities considered in our
case study have little impact on
timber management. The relation-
ship between timber management
activities (such as harvesting and
slash disposal) and values to
recreationists must be empirically
established.
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