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ABSTRACT. If future recreation consumption and associated in-
tangible values can be predicted, the problem of rapid decision-
making in recreation-resource management can be reduced, and the
problems of implementing those decisions can be anticipated. Man-
agement and research responsibilities for meeting recreation demand
are discussed, and proved methods for forecasting recreation use
and associated qualitative values are presented. The best approach
for dcvcloping recreation-participation rate equations may be to
include a distance factor, recreation-supply variables, socio-economic
measurements of users and non-users, and qualitative measures of
recreation environments —all in the same model. The effects of
technological progress on values and behavior patterns are described;
and methods for forecasting relevant technological advances are

outlined.

MERICANS, with more time on their
hands and more money to spend
than ever before, boomed leisure into

an 83-billion-dollar business in 1969. (U. §.
News and World Report 1969). That
figure tops the total outlay for national de-
fense during the same year. The money
going into outdoor recreation activities and
equipment reaches into almost every aspect
of the Nation’s economy. Today, pleasure
is business. And it’s the fastest—growing
business in the land.

Behind the scenes, serving the ever-
increasing demand for the trappings of
leisure, are the muscle and sinew of Amer-
ican technology. But the responsibilities of
meeting the quantitative and qualitative as-

cts of outdoor recreation demand for

orests, mountains, lakes, and streams on

public and private lands rests squarely on
the shoulders of recreation resource plan-
ners and managers.

This paper deals with the problems of
forecasting the quantitative and qualitative
aspects of outdoor recreation participation.
At times this objective seems almost in-
solvable, for this is a dangerous corner in
the research arena where natural sciences
and social philosophies collide with a re-
sounding crash.

In America, the dominant school of
thought in resource management has been
preoccupied with the quantity of things—
volume of output, reduction of costs, crea-
tion of plenty. This is the trademark of
our industrial—technological system: the
ability to produce large quantities for large
numbers of consumers. But the pendulum




is swinging back. Today, many foresters
are deeply concerned with mmatters of
quality — especially quality of forest en-
vironments as they relate to the leisure-
time enjoyment ofv our society.

However, it is one thing to point out the
need for forest-recreation resource plan-
ning and management to include both the
tangible and intangible values of outdoor
recreation. It is quite another thing to
make profound institutional changes that
pervade all society, in order to carry
through such recommendations. It’s still
another thing—the most difficult of all—to
make those changes fast.

Institutional changes and related changes
in political and social values become even
more important if resource managers try
to meet recreation demand over the next
decade. This means that institutional
changes must happen rapidly if they are to
be effective during the next decade, and
they will have to occur pervasively.

In many cases, forecasts of quantitative
and qualitative aspects of recreation use
will need to be conducted quickly, before
managers have the knowledge needed to
act. Otherwise predicting recreation con-
sumption and relating it to supply will
continue to be what Chubb (1967) called
“the Achilles heel” of recreation planners
and managers. Thus there is an urgent need
to analyze the problems of forecasting
quantitative and qualitative values of forest-
recreation participation, and to recommend
the necessary research studies and costs re-
quired to solve those problems.

The major reasons for forecasting the
quantitative and qualitative values of out-
door-recreation consumption are:
® To recognize possible implications of

long-term recreation-management com-

mitments made today.

e To prepare now for related commit-
ments that will have to be made rapidly,
economically, and with minimum dis-
ruption sometime in the future (War-
ren 1966).

If future recreation consumption can be

predicted, the problem of rapid decision-

making can be reduced, and the problems
of implementing those decisions can be
anticipated.

PRELIMINARY CONSIDERATIONS

Management Responsibilities

Recreation-resource managers are almost
certain to face disaster as a profession if
they do not plan for quantitative and quali-
tative recreation values of outdoor recrea-
tion in carrying out their management
responsibilities. On the other hand, man-
agers are most certain to increase the
likelihood of having a more respected pro-
fession if they plan for these values. Even
if managers increase their understanding of
the recreation - consumption phenomena,
they are likely to face deep trouble be-
cause even the best plans will be developed
and fostered by people with limited knowl-
edge, sometimes unaware of the extent of
their own limitations.

To better understand the relationships
among recreation-consumption patterns,
recreation-supply variables, user character-
istics, management procedures, technologi-
cal advances, and intangible recreation
values, recreation-resource managers and
researchers must be willing to change some
of their present attitudes and research ap-
proaches.

The resource manager will have to ac-
cept and use research results or models that
involve many variables. These variables will
be related probabilistically and will describe
cause-and-effect demand-relationships over
long time periods (5 to 10 years). In some
circles, this suggestion may be a difficult
pill for managers (and researchers) to swal-
low. It is not unfair to say that a minority
of managers will absolutely refuse to accept
this premise; consequently, some future re-
search will be designed according to the
way these same managers perceive the
problem - of forecasting recreation values.
Such research will undoubtedly produce
nothing more than sugar pills to cope with
the problems of forecasting recreation
values.

In recent years some managers have re-
marked, “Give me a method for forecasting
recreation consumption that’s fast, inex-
pensive, easy to apply, and easy to under-
stand.” Given adequate funding, research
can provide management with equations, or
formulas, or models that predict tangible



and intangible values of recreation partici-
pation. These models can be quick, easy,
and inexpensive to use. However, there is
no guarantee that management or research-
ers will fully understand why these equa-
tions work. Herein lies one of the most
difficult problems in the use of formulas
for forecasting recreation demand and in-
tangible values—acce ting prediction pro-
cedures that are not ully understood.

With the responsibility for making rec-
reation-management decisions that involve
thousands, and sometimes millions of dol-
lars, recreation-resource decision-makers
usually want answers—not estimates—about
recreation consumption. To be sure, these
same decision-makers recognize that rec-
reation-consumption forecasts are statistical
estimates that sometimes may be nothing
more than carefully formulated guesses. At
the same time, managers may rebel at the
idea of receiving these guesses in a form
that emphasizes uncertainty. For example,
a researcher may publish the statement:
“On the average, a certain recreation ac-
tivity will increase by X percent by the
year Y, with 95 percent probability”.
There does not seem to be any easy way to
work around the problem of uncertainty or
probability, or to directly relate the “aver-
age” results of a recreation-user survey to
a particular recreation-management situa-
tion that usually is not “average”.

If this problem of uncertainty and varia-
bility is to be met, it must be met head-on.
One way of doing this is to develop fore-
casts in light of what may be expected un-
der best, worst, and most likely future
recreation-behavior and supply conditions.
Forecasts from such an approach reflect the
impossibility of precise prediction, and
should logically lead to the development of
management fplans designed to cope with
alternative future conditions (Warren
1966).

Research Responsibilities

Many of today’s recreation researchers
need to reorient their thinking in forecast-
ing recreation demand and in measuring
associated intangible values. Researchers
must realize that to apply common sense to
what is visible on the surface concerning
man’s social enjoyment of the forest may

not always be correct, and may lead to
about as good an idea of true causes and
effects as that afforded by the Ptolemaic
system that proclaimed that the universe
rotated around the earth. A true grasp of
even the simplest interaction of man and
nature requires special knowledge and the
ability to use abstractions, which like the
Copernican system is at odds with common-
sense impressions as one gazes at the uni-
verse on a starry night.

Today’s recreation-resource planners and
managers do not have the time or inclina-
tion to delve into the many details of fore-
casting quantitative and qualitative values
of recreation use. Therefore the research-
er’s responsibility is to eventually produce
results that are meaningful to the recreation-
management process.

At the same time, researchers need to
help recreation-resource managers emerge
from a stage of conventional wisdom to a
state where managers understand how rec-
reation consumption will occur. For in-
stance, if researchers do not explain the
process by which recreation consumption
occurs, such an explanation is as meaningful
to management as the Apparition’s procla-
mation in Shakespeare, that Macbeth would
“never be vanquished until Great Birnam
wood” came to “Dunsinane Hill”, or that
Macbeth would not be harmed “by man
born of woman” (Clark 1936). Unfortu-
nately Macbeth never heard of camouflage
or cesarean birth.

Similarly, recreation researchers should
not be content to proclaim, for example,
that, as family income drops, recreation
consumption also drops. A decrease in in-
come could be caused by reduction in the
work force (which may have a negative
effect on recreation consumption); or a
decrease in income could be caused b
workers taking longer vacation perioc?;
(which may very likely have a positive
effect on recreation consumption). Methods
developed to forecast recreation consump-
tion are most likely to be accepted if re-
search shows management how recreation
consumption takes place, rather than just
provide management with an equation that
forecasts consumption based on past or
present data.

Furthermore, sufficient time should be




available in the research schedule to allow
for updating research communications be-
tween management and research. This can
be accomplished once or twice a year by
researchers and interested recreation re-
source managers hibemating in some se-
cluded spot and asking each other such
unaskable questions and rethinking such
overall problems as: Are we really con-
ducting relevant research in this area? For
whom? What changes are needed to more
eﬁectively provide the necessary demand
models? What are managers going to do
with the research results when they have
them? Why do we want to know the an-
swer to that question regarding intangible
values? If I could give you the answer to
that question right now, how would it
change management operations? Are we
really asking the right questions? In what
form would rssearch results be most use-
ful? Are there better ways to get the an-
swers you want? Are you willing to pay
the cost required to obtain the information?

These kinds of discussions will be hard
work, but more needed research changes
and reorientation of key problems will
come out of such meetings than out of a
group of year-round recreation researchers
working behind closed doors.

Prediction Model Characteristics

Forecasting was once an honorable occu-
pation for seers and magicians. Over the
last 10 to 20 years science has attempted to
take forecasting of recreation-use and in-
tangible values out of the area of conjec-
ture, and to develop equations that make
accurate prediction possible (Dubl 1967).
In fact, equations for predicting certain
types of recreation values have already been
developed for specific management pur-
poses. In most cases, research is needed to
improve the reliability of these equations,
but the toughest part of the problem—
methodology—has already been solved. Sur-
prisingly, very few managers have adopted
these methodologies to their particular rec-
reation-management problems. Why? For
some of the reasons already discussed under
the professional responsibilities of manage-
ment and research. Therefore, before re-
viewing various equations that predict

quantitative and qualitative values of out-
door recreation, we must discuss certain
general features of these equations (or
models).

The equation to determine the area of a
circle is

A = 7 R? (1)

To find A, one simply measures the radius
of any given circle, squares it, and multi-
plies it by the constant =.

Here is another equation:

U = 3409 — 0.0183 X,
+ 01757 Xo (Xs © X57) 2)

which is as simple to use as A = = R? ex-
cept that it forecasts quite accurately the
average annual use intensity (U) a manager
can expect at any given campground in the
Adirondacks (Shafer and Thompson 1968).
The numbers in the equation, such as 3409
or 0.0183, are constants, just like = in the
first equation. Except now, instead of meas-
uring the radius of any circle to find its
area, one measures the items (or variables)
designated as X;, X, and X, for any given
or planned campground:

X, is the total square feet of land and

water area at the campground’s swim-

ming beach.

X, is the total number of campsites in
the campground.

X, is the total number of islands acces-
sible by motorboat from the camp-

ground.
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Insert these three values in the equation,
perform the necessary calculations, and you
can determine the total average annual
visitor-days that can be expected at a
particular Adirondack campground. The
time required to measure the three X values
from topography maps, or site-design lay-
outs, is approximately 5 minutes.

Predictive recreation-consumption for-
mulas have also been developed that involve
other kinds of variables (X values). How-
ever, the overall approach to forecasting
tangible, and even intangible, values of
outdoor recreation is the same. The major
problem is to define the variables that you
think are important in influencing demand,
and then to mathematically find the rela-
tionship between those variables and some




measure of behavior, or attitude, or par-
ticipation in a.given recreation activity.

But how does one decide what equation
or methodology to use when forecasting
recreation values? If a recreation-resource
manager adapts results of previous research
to solve his particular forccasting problem,
such research should be closely related to
the scope of the problem at hand; other-
wise, a new forecasting equation should be
developed through additional research.

In evaluating an equation that forecasts
recreation participation or amenity values,
an important consideration is the R2—multi-
ple correlation coefficient squared. An R?
value, which can vary from 0 to 1, de-
scribes what percent of variation for the
value being predicted is explained by the
equation. The closer R? comes to 1, the
better the equation. Based on past research
efforts, one way to evaluate how useful an
equation may be for forecasting recreation
use or amenity values is as follows:

Usefulness of the

If the R? value of an  equation for management

equation is —— purposes — —
0-0.20 Poor
0.21- 40 So-so
41- .60 Pretty good
61- .80 Very good
.81 -1.00 Really great

Now we will examine how the R2? value
of various predictive equations found in
past research change according to the types
of variables used, and the area or size of the
recreation attraction involved. Results of
this literature review will help to justify
the selection of future research studies, and
to pinpoint the variables that should be
studied when forecasting future recreation
values.

EFFECTS OF QUANTITATIVE
VALUES ON PARTICIPATION

Economic Demand
and Distance Measurements

Attempts to use economic-demand curves
for assigning monetary values to recreation
benefits are in response to a need felt by
administrators who want to justify recrea-
tion-facility developments. At the same
time, considerable opposition to the eco-
nomic approach has arisen. Wilderness

users, sportsmen, welfare workers, and
others have argued that intangible recrea-
tion benefits cannot be wvalued quantita-
tively, and that any attempt to do so misses
the qualitative essence of such experiences.
Economic-demand curves for recreation
participation do not measure the diminish-
ing marginal utility of recreation facilities.
Statistical economic-demand curves are
simply a convenient way of summarizing a
set of empirical observations in a functional
statement. Any attempt to squeeze conno-
tations regarding utility or welfare out of
such data is at best a dubious practice, and
at worst simply a non sequitor. The slope
and position of statistical economic-demand
curves is largely a function of income dis-
tribution (Seckler 1966). In estimating
recreation benefits, we are dealing with a
vague utility function. We are attempting
to estimate marginal utilities in a context
where we cannot quantify prices, and can-
not operate within the rules of the market.
Some of the first research attempts to
forecast recreation participation involved
gravity models, as developed by Clawson
(1959) and later described by Cesario
(1969). A gravity model stipulates that as
distance from a recreation facility increases,
the use of that facility decreases according
to some mathematical function (fig. 1).
Going one step further, some researchers
suggest that the expenditures incurred in
traveling to and from a facility, plus on-site
expenditures, reflect the value of the rec-
reation experience. Therefore, travel and
on-site costs incurred throughout a range
of distances from a faciliay rovide an esti-
mate of economic deman f}())r that facility.
Thus the gravity model is nothing more
than the first step of a two-step procedure

Figure 1.
RECREATION
USE
INTENSITY
DISTANCE




for developing an economic-demand curve
for a recreation complex or region.

Using this method, Allen and Whaley
(1968) developed a model that predicted
overnight occupancy of campgrounds in
the Cache National Forest i northern
Utah. The gravity-model phase of the ex-
periment predicted use of a total camping
complex on the Forest per 100,000 popula-
tion residing as various origins from the
complex. The number of competing camp-
ing alternatives within a 75-mile drive of
each population origin was also included as
a variable in the model. The resulting
equation explained 57 percent of the varia-
tion (R* = 0.57) in camping use within the
camping region studied. In the same study,
74 percent of the variation in fishing-use
intensity of two streams in the Uintah
Mountains of Utah was explained by using
round-trip distance (in miles) between a
stream and a given county of residence,
plus two additional socio-economic varia-
bles.

A study by Smith and Kavanagh (1969)
in England showed how the number of
visits per 10,000 population from urban
areas within an 80-mile radius of a 1,570-
acre reservoir were estimated quite reliably
(R* = 0.69) by knowing the distance of a
given urban population-density zone from
the reservoir. When population density in
both urban and rural areas around the reser-
voir was included, the resulting model
explained 90 percent of the variation in
reservoir use.

Wennergren and Nielsen (1968) deter-
mined the relationship between the number
of boating trips taken by a sample of 9.2
percent of the boaters in two northern
Utah counties, and the travel distance be-
tween a respondent’s residence and a given
lake. The resulting equation explained 80
percent of the variation in the probability
that a given recreationist would visit any
one of 22 alternative water-recreation sites.

Influence of On-Site Characteristics

Methodologies have been devised that
depend largely on the physical site charac-
teristics of a particular recreation area, such
as lake size, size of swimming area, miles of
ski trails, number of campsites, number of
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parking places, amount of money that man-
agement spends on advertising, or distance
from population centers (the gravit‘y—model
effect) to determine the amount of recrea-
tion use to expect at a specific recreation
area.

For example, average annual visitor-days
per campground, for 24 Adirondack camp-
grounds, was described by a model that
used four on-site variables. The model had
an R? of 0.98. A visitor-day was defined as
one camping party using one tent or trailer
site at a campsite in a given campground
for one day (Shafer and Thompson 1968).

In another study, total recreation visits
at any one of 154 outdoor recreation sites
in the Appalachian Region throughout six
Northeastern States was forecast with a
model that contained four supply variables
and one management-procedure variable
(fee vs. no fee). The R? was 0.74 (Seneca
and Cicchetti (1969).

An equation that explained 71 percent of
the variation in total visitor-days per ski
area for 26 ski resorts in northern New
England and New York used three site
variables plus a distance measurement (a
gravity-model feature) from major north-
eastern metropolitan areas. One visitor-day
was defined as one skier visiting a ski resort
during any part of one day. The same
study described how, during a winter sea-
son of comparatively poor snow accumula-
tion, money spent on various types of ad-
vertising _ significantly described (R?
0.83) the number of visitors a ski-lodge
manager could expect (Echelberger and
Shafer 1970).

The essential point of these and similar
studies has been to show how supply-
oriented variables can be used to estunate
quite reliably (based on R?) the amount of
use an outdoor-recreation facility may re-
ceive. However, there are several important
underlying assumptions that need to be
considered in judging the usefulness of
equations that resu tr;grom this type of re-
search approach.

For instance Seneca et al (1968) argued
that supply variables, rather than socio-
economic characteristics of recreationists,
should be used in the development of rec-
reation-consumption models because the



growth in income and leisure time, together
with changing attitudes of the population,
have reduced the relative importance of the
traditional constraints of travel cost and
distance. Seneca et al. (1968) pointed out:

The “costs” of a 200-mile trip to the
head of a family who owns his car, a
two-week paid vacation, and a desire to
get out of the city, are not nearly as im-
portant in his decision to travel as is his
knowledge that when he arrives at the
site both the natural enviromment and the
physical facilities he desires to use are in
fact present and obtainable.

The inference here is reinforced later
when we discuss the influences of user
characteristics on recreation participation
and examine how R? values resulting from
prediction models generally are much lower
than for supply-oriented prediction models.

Also, some sites used in the development
of supply-oriented equations will be over-
used—as indicated by the use-intensity at
overflow areas—while other sites will be at
or below capacity (regardless of quality of
the recreation experience). Accordingly,
the resulting estimated user-response equa-
tion implicitly will reflect an average quality
of a recreation-day based on the actual use
conditions at the number of sites examined
at a particular point in time. Seneca and
Cicchetti (1970) explain that estimated use
from a supply-oriented equation does not
necessarily imply the actual capacity of the
sites. Capacity cannot be determined with-
out defining explicit quality criteria. Obvi-
ously there is a research need for better
understanding of recreation capacity in re-
lation to the problem of a quality experi-
ence. More about this later.

When using an equation that relates rec-
reation use-intensity to recreation-supply
variables, one should not confuse the pre-
dicted recreation use with economic de-
mand; and also, one should not assume that
supply of facilities will generate the associ-
ated economic demand. More explicitly, a
use-prediction equation that involves sup-
ply variables will yield quantitative indica-
tions of the number of recreation visits that
could be accommodated within the bounds
of present supply conditions. Such an equa-
tion can also provide some knowledgc of
the substitution possibilities among the vari-

11

ous recreation—supply alternatives available
to the recreation planner.

Furthermore, in an equation that relates
use intensity to on-site supply character-
istics, the amount of user-days generated by
the equation is conditional on the presence
of demand. Therefore a model that predicts
use on the basis of supply variables is not
equivalent to an economic-demand func-
tion. When supply-oriented prediction
models are developed, the question remains
as to whether economic conditions are such
that the predicted amount of recreation
will still occur if additional supply condi-
tions are deve!oped according to the com-
bination of supply variables specified in the
model. In this regard, perhaps an independ-
ent recreation-use-pattern study is needed
for the geographic area and user opulation
being considered. The results of this kind
of study should then be combined with
results from supply models for the same
geographic region. (The supply model in-
dicates the avaiiability of recreation oppor-
tunity, given certain supply conditions.)
An allocation of the projected future de-
mand can then be made to determine
whether and where shortages exist in rec-
reation supply.

A further difficulty remains, however, if
shortages in recreation opportunities are
detected for a given geographic area —
which is usually the case in this era of
increasing recreation demand. From an eco-
nomic standpoint, this crucial problem re-
quires the valuation of a recreation experi-
ence, and the subsequent justification of
increased recreation supply.

The valuation of a recreation experience
is an important but thorny problem. Valid
objections exist in the literature for all the
economic-valuation methods of recreation-
participation patterns. In this regard, rec-
reation-resource managers would be well
advised not to worry about the peculiarities
of an economic valuation approach to justi-
fying recreation expenditures, but rather
to concentrate on the more fundamental
problems of justifying their decisions on
the basis of how use-intensity is influenced
by the quantitative values of recreation
supply, consumer characteristics, and guali—
tative aspects of the recreation experience.



Influence of User Characteristics

Another kind of equation for forecasting
recreation consumption utilizes socio-eco-
nomic characteristics of a given population.
These variables include such items as annual
family income, education of household
head, and occupation.

For instance, a recreation activity-scale
value) which reflects user participation in
11 different kinds of outdoor recreation
activities throughout the United States) can
be predicted by using nine socio-economic
variables. This model has an R? of 0.30
(Mueller and Gurin 1962).

In a comprehensive study of socio-eco-
nomic data collected by the Outdoor Rec-
reation Resources Review Commission
(ORRRC), Kalter and Gosse (1969) de-
veloped recreation-participant demand func-
tions for residents of 12 planning regions in
New York State. Thirteen socio-economic
variables were involved in the models,
which examined overall participation, vaca-
tion trips, and outing participation in the
five recreation activities for 1960 and 1965.

The range of R? values for the 74 result-
ing recreation-demand models were:

Number of models with

R? range R’ in this range
0.01-0.10 9

Jd1- .20 12

21- .30 13

31- 40 10

41- .50 11

S1- .60 10

61- .70 5

J1- .80 4

Variables that did not explain a significant
proportion of total recreation participation
were retained in the models when the
authors considered such variables as im-
portant. This procedure may have ac-
counted for some improvement in R?
values.

Cicchetti et al. (1969), also using
ORRRC National Survey data, developed
recreation-use participation models for 24
types of activities in 1960 and 1965. Most
of the independent variables used in the
models were socio-economic characteris-
tics of the American public, plus a few
supply variables (including landscape-clas-
sification standards). The range of R?
values for the 79 resulting models were:
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Number of models with

R’ range R? in this range
0.01 - 0.10 27

A1- 20 20

21- 30 2

31- 40 1

One of the most successful recreation-
participation models involving socio-eco-
nomic characteristics was developed by
Gillespie and Brewer (1969). Using 17
socio-economic variables that can be meas-
ured from United States Census data, their
model explained 62 percent of the variation
in annual water-oriented outdoor recrea-
tion-days per family for residents of St.
Louis, Missouri.

What Prediction Method to Use

Gravity models seem most appropriate
for forecasting demand for relatively small
homogeneous regions where vegetation, ter-
rain, and water-recreation resources are
fairly uniform. The general form of this
kind of equation is:

U = f (Distance)

and it is read, use (U) is a function (f) of
distance. That is, the number of people
(U) from a series of population centers
who will use a given recreation area can be
predicted by knowing the distance from
the recreation area to a population center.

The economic-demand model, a byprod-
uct of the gravity model, may be useful for
forecasting economic demand for recrea-
tion activities where a realistic entrance, or
partici&:ation, fee is involved—such as com-
mercial campgrounds, ski resorts, snow-
mobile developments, or commercial
hunting-fishing enterprises. An economic-
demand model can also be useful for pre-
dicting the change in demand for public
facilities that may result from fee changes.
The general form of this model is:

U = f (Costs)

In other words, use at a specific facility is
related to costs incurred in traveling to and
from the facility, plus on-site admission
costs.

Use-prediction equations that involve
measurements of on-site supply character-
istics at recreation facilities generally result
in higher R? values than gravity models



(except when gravity models are limited
to small homogeneous recreation com-
plexes). Recreation-supply characteristics
used in such models should be contained
within the same physiographic area—such
as the Adirondacks or the Appalachian
Region. Including travel distance with on-
site characteristics in the same model seems
to increase the resulting R? value. The
general form of this equation is:

U = f (Supply)

Specifically, use of a recreation facility is
related to on-site characteristics of that
facility.

Equations that employ recreation-user
characteristics to predict recreation-use pat-
terns seem most useful for management and
planning purposes when a homogeneous
population of users and a fixed supply con-
dition are involved. When a travel distance
variable is included with the socio-eco-
nomic valuables, the R? value seems to im-
prove slightly. One distinct advantage of
the socio-economic model is that the data
necessary to develop the model may be
obtained quickly and inexpensively from
U. S. Census tracts; and future data for the
eguation can be obtained periodically there-
after to determine any shifts in the values
of independent variables. For example, the
socio-economic model may be useful for
forecasting consumption of National For-
est recreation opportunities that surround
a given urban-suburban area. A separate
model can be developed for each city. The
general form for the model is:

U = f (User Characteristics)

In this case, use or participation in a given
activity for people living in a specific pop-
ulation center is related to their socio-
economic characteristics.

In summary, the best approach to de-
veloping predictive recreation-use models
may be to include distance, supply, and
socio-economic variables in the same equa-
tion:

U = { (Distance, Supply, User Character-

istics, Qualitative Values of the
Environment)

The inference drawn from such an equa-
tion, if it works, would be that recreation
use (U) expected at any one of a number

of recreation environments, and emanating
from any one of several population centers,
is related to distance from the environment
to the population centers, supply charac-
teristics of the environments, and user
characteristics in the population centers

‘surrounding the environments. If the quali-

13

tative values of an environment are inserted
in this last equation, the predictability of
the equation may be improved. The prob-
lem here, of course, is to quantify these
so-called intangibles. That’s the next sub-
ject.

EFFECTS OF QUALITATIVE
VALUES ON PARTICIPATION

When considering qualitative values of
recreation participation, management is
playing in an unfamiliar ball park. Essen-
tially, the name of the game (meeting the
needs of outdoor recreationists) hasn’t
changed, but in this ball park the base lines
are not clearly marked, and managers need
to be extremely careful not to hit a foul
ball and think it’s a home run. One of the
most difficult problems in outdoor recrea-
tion management is not one of forecasting
and accommodating sheer quantities of
visitors, but of allocating resources and
funds that can accommodate recreational
experiences of varying qualities (Schoenfeld
1968 ). Qualitative recreation values involve
such intangibles as security, beauty, pleas-
ant feelings, health, freedom from stress,
and self satisfaction.

The Best Recreation Environment

Webb (1967) pointed out, when discuss-
ing the qualitative values of wildlife, that
“citizens are seeking ways to challenge
their intellectual curiosity and utilize their
creative energy” through recreational ex-
periences; and in this regard, resource man-
agers should “no longer be forced to play
the cost-benefit game” of providing the
intangible benefits of such experiences.
Webb’s inferences seem appropriate to the
management and enjoyment of all natural
recreation resources.

But how can recreation environments be
developed to provide maximum intangible
benefits for man? In the case of animals



there are at least some guidelines. In an
optimal environment, a wildlife species
maintains its balance of births and deaths
and does not destroy its environment. Rec-
reation-resource managers cannot control
man’s birth rate, but they can obviously
exert pressures to insure that man does not
destroy his forest-recreation environments.

Determining the best forest-recreation
environment for man—such as stipulating
optimum tent-site spacing, defining how
many acres of water are needed to enjoy
a day’s fishing, or determining how large
an area of undisturbed wildland environ-
ment is required for one man to contem-
plate the values of nature—will not be an
easy task. These kinds of challenges call for
value judgments as to what is meant by an
environment being the best for man
(Osmond 1965 ).

The Need for Territory and Status

One might begin to explain what is best
for man by examining how the anthro-
pological nature of man relates to his leis-
ure behavior patterns. Certainly, a principal
cause of today’s recreation-demand explo-
sion is the affluent combination of more
money and more leisure time in which to
spend it. But an even more basic factor
contributing to man’s search for a place in
the great outdoors probably is related to
his biological makeup,

From our ape ancestors on the African
veldt, Ardrey (1966) suggests, man has
acquired an imperative need for “territory”.
Man, Ardrey proclaims, is as much a terri-
torial animal as a “mockingbird singing in
the clear California night”. Ardrey implies
that man acts as he does for reasons of his
evolutionary past—not his cultural present
—and that his behavior (including leisure)
is as much a mark of his species as “the
shape of a human thigh bone or the config-
uration of nerves in a corner of the human
brain”.

For instance, if certain segments of the
Fublic defend the aesthetic quality of a

orest environment against development be-
cause they feel the forest is part of their
heritage; or vice versa, if public or private
managers claim the right to develop that
same forest in the manner of their choosing
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because they own or manage it, individuals
in each instance react the way they do,
Ardrey argues, for reasons no different, no
less innate, no less ineradicable, than do
lower animals. As Ardrey points out, “the
dog barking at you from behind his mas-
ter’s fence acts for a motive indistinguish-
able from that of his master when the fence
was built”. Ring-tailed lemurs, prairie dogs,
robins, tigers, and Atlantic salmon, fence
lizards, herring gulls, monkeys, and man—
all of us will give everything we have for
a place of our own, or to maintain what we
already have. This theory applies particu-
larly to the territory man uses for leisure-
time enjoyment; including the shade from
a tree in his own back yard to the majestic
snow-capped peak of a distant mountain.

Thus the clamor of certain groups for
preservation of forest environments, the
ringing condemnation of resource managers
by other recreationists for not building
more recreation areas, or reciprocal re-
actions from some forest owners or man-
agers to defend their rights to develop their
forest as they please, involves a force far
greater than a mere social reaction of our
times.

Territory in the evolving world of ani-
mals, whether that territory be one’s fav-
orite hiking train, campground, boating
area, fishing spot, or one’s silvicultural re-
sponsibility, is “a force perhaps older than
sex”” (Ardrey 1966). It is well to keep this
point in mind when weighing the pros and
cons of management and research efforts
designed to help solve the almost over-
whelming problem of meeting the qualita-
tive aspects of recreation demands and
values.

The Need for Recognition

Considerations other than an imperative
territorial need may influence man’s intan-
gible outdoor-recreation values. For in-
stance, Morris (1969) described how the
need to be recognized as a member of the
leisure class also influences behavior pat-
terns and value systems of recreationists.

In relating how man inevitably tries to
establish a status among his fellow man that
is somewhat above the average, particularly
where leisure behavior patterns are con-



cerned, Morris (1969) uses an analogy be-
tween man and insects. For example, Morris
points out that many kinds of insects are
poisonous; so larger animals learn to avoid
eating them. It is in the interests of poison-
ous insects to show a warning flag of some
kind, such as the way a wasp displays black
and yellow bands on its body. Predators
know these markings and avoid Wasps.
Other harmless and unrelated nonpoisonous
insect species “have taken advantage of this
system by developing color patterns similar
to those of the warning club” and . . “by
becoming fake members of the warning
club they reap the benefits (underlining

ours) without having to possess any real
poison” (Morris 1969).

This insect example can be used as a
crude analogy to help us understand what
has happencd to the human status seeker.
Simply by “wearing the flag” of domi-
nance, certain individuals say they could
be in a certain status level if they wanted
to. It follows, naturally enough, that harm-
less subordinates can join the “dominance
club” and enjoy its benefits if only they
can display the same flags, or at least create
an illusion of dominance.

The system works like this in outdoor
recreation. At any particular moment in
recent history there has always been a
highly functional costume to go with the
high-status sport of the day. To wear ski
apparel, for example, indicates that you can
afford the time and money to indulge in
this expensive sport. This status display
can be enhanced by wearing stretch pants
and a ski jacket—with several lift-tickets
stapled to the collar—as ordinary day
clothes—even when not actively participat-
ing in the sport. The wearer 1s emanating
signals that say, “I am very leisured”; and
such signals can say this almost as well for
a non-skier. However, when the attire is
accepted as everyday wear, it loses its im-
pact, Then a new sport, preferably a
dangerous one, has to be raided for its
unusual costume.

The illusion of dominance is not con-
strained to wearing apparel. Some other
obvious examples in outdoor recreation be-
havior patterns include: the sportsman who
has a variety of decals on his field jacket;
the fisherman who simply must have a ﬁy
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for every occasion; the camera buff who
must have a variety of cameras dangling
around his neck; the hunter who has a
series of rifles or stuffed big-game heads
hanging in his den; the camper who has a
mirage of decals sticking on his trailer; or
the wilderness hiker who simply must have
the 2% ounce (rather than the 3% ounce)
sub-zero sleeping bag in his pack. Such
examples are almost endless.

These are some of the intangible values
that are an important part of recreation be-
havior, but that are very difficult to exam-
ine, let alone measure. Nonetheless, such
values play an important role in man’s
leisure-time behavior and participation pat-
terns. Herein lies an exciting challenge to
research, in terms of basic methodology
and comprehensive experimental design,
that can lead to improved understanding of
intangible recreation values. These values
are key elements in understanding man’s
relation to his recreation resource. A few
examples of recent research that should be
helpful in formulating new methods of
measuring intangible values include studies
by Lansing and Morans (7969), Kasmar
(1970), Neulinger and Breit (1969), and
Bultena and Klessig (1969). A thorough
literature review—an important prerequi-
site to any research—undoubtedly will un-
cover many more important references.

Amenities

As yet, research has not really predicted
with any reasonable accuracy the effects of
different recreation use-intensities on the
qualitative values of a given recreation ex-
perience—although it is now possible to
begin to observe and measure certain kinds
of recreation amenity values, or at least
some indicators of those values.

As more and more people cluster into
outdoor recreation facilities and environ-
ments—in much the same way that they are
clustering into urban regions—their effect
on the natural environment becomes an
increasingly important factor to consider
in forecasting future recreation-participa-
tion patterns. In a sense, the most important
recreation values that forest resources can
provide for society, and the individual, are
virtually being loved to death in some of



this Nation’s most scenic areas. Recreation-
ists inadvertently are destroying, through
overuse, some of the most scenic resources
they seek to enjoy. In these kinds of re-
source-management environments the ma-
jor problem is not to forecast future
increases in use, but rather to predict how
certain management regulations and pro-
cedures can limit, or even decrease, recrea-
tion use-intensity. Much of the concern for
predictions of this type are centered around
the idea of amenity resources, a concept
that requires clarification and better under-
standing.

In discussing amenity resources for urban
living, Atkinson and Robinson (7969)
defined amenities as “those stimuli which
lead to feelings of comfort, pleasure, or
joy”, a description that can also apply to
amenities in outdoor-recreation participa-
tion. Atkinson and Robinson (7969) went
on to explain that amenities “make up one
of the outputs derived from man’s environ-
mental system; that these outputs can be
managed; and that decision criteria and
management systems can be developed to
accomplish this task in a rational and
socially responsible manner”. Although
Atkisson and Robinson used an urban ex-
ample to show the several components in-
volved in any amenity-response system, the
components of their system can just as
casﬂy be used to describe outdoor-recrea-
tion amenity values:

Component in

the system

Amenity stimu-
lus generator

(or participant)
Respondent

Example of Output

Lake shoreline in undis-
tributed wildland area.

Hiker walking along the

shoreline.

The pleasure of the view

evoked by the lake and the

surrounding mountains.

Cool breezes.

Sound of waves breaking

on the shore.

Seclusion.

Response to Support for maintaining
amenity values environment in natural

state.

Frequent walks along the

shore.

Amenity values

Potential Motorboat noise.
disamenities Recreational development of
shoreline.
Logging on surrounding
hillsides.

But a problem arises when applying such
amenity-response systems to management
problems; the system does not describe
human response to resource amenities in
quantitative terms. In this regard, however,
research techniques are already available
that may prove useful in approaching this
sticky problem.

Relevant Past Research Efforts

A few examples of quantitative-measure-
ment techniques for assessing the value of
environmental amenities include (Craik
1968):

1. Adjective checklists for respondents to
record their impressions.

2. Activity or mood checklists to be used
by unobtrusive observers.

3. Q-sort decks, consisting of 50 or 100
statements, each on a separate card and
each expressing an important charac-
teristic, which are sorted by an observer
into piles of specified numbers along a
dimension ranging from “most charac-
teristic” to “least characteristic” of the
item being evaluated.

4. Rating scales, including preference rat-
ings and semantic differential scales used
by respondents.

5. Viewing time, or participation time.

A few recreation-research studies have
used some of these techniques to quantify
amenity values, and have resulted in equa-
tions somewhat like those discussed previ-
ously under the effects of quantitative
values on recreation participation. In a
study aimed at developing a quantitative
preference score for visual characteristics
in natural environments, Shafer ez al.
(1969) explained 66 percent of the varia-
tion in preference scores for a wide range
of natural-resource environments depicted
by black and white photographs. Prefer-
ence scores for individual photos were
obtained by having respondents rank the
photographs. Six variables representing
different quantitative features in the pic-
tures were used in the final scenic-prefer-
ence model developed from the field-
interview data.

In a similar study, Peterson and Neumann
(1969) determined preference weights for
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black and white photographs of a variety
of swimming beaches in the Chicago area.
A significant 94 to 98 percent of the varia-
tion in preference scores was explained by
quantitative values derived from semantic-
differential scale ratings that were obtained
in personal interviews of beach users.

In examining preferences for visual ap-
pearance of residential neighborhoods in
the northern half of the Chicago metropoli-
tan area, Peterson (1967) used 23 projected
color photographs of residential neighbor-
hoods, and asked respondents to rate an
appropriate scale for each of 10 variables.
A resulting preference model included nine
variables that explained 99 percent of the
variance in preference scores for the scenes.

Shafer and Mietz (1969) computed an
attitude scale that showed the relative quan-
titative value of each of five qualitative
wilderness values. The scalar values com-
puted in the study are a basic first step in
quantitatively defining, for management
decisions, the relative importance of “in-
tangible” wilderness values.

The Right Units of Measure

In many respects, studying qualitative
recreation values involves walking where
angels fear to tread. There are many people
who shudder at the thought of bringing a
quantitative measuring instrument into the
domain of intangible recreation values, such
as aesthetics for example. It is necessary to
draw a sharp distinction here between a
study of the process of aesthetics as a kind
of human reaction, and the creation of
aesthetic environments. Whereas the latter
should, and undoubtedly will, remain in
the domain of the artist and landscape
architect, the former is a perfectly legiti-
mate area of scientific study, and any in-
struments or equations (quantitative or

otherwise) that facilitate this type of re-
search should be welcomed (Osgood et al.
1957). The same reasoning applies to the
quantification of other intangible recreation
values as well.

But even among those who agree that
research on this subject is necessary, some
will argue that any description of qualita-
tive values should be done with qualitative
measurement devices, but there are inherent
difficulties in this approach. Consider an
experiment, for instance, where three re-
spondents are asked which of two activities
—fishing (F) or mountain climbing (C)—
provides more pleasure. (The amenity value
involved in this experiment could just as
well be self-reliance, aesthetic enjoyment,
exercise, or some other intangible value
other than pleasure). Suppose the results
of this inquiry were as follows:

Fishing (F) or

Individual Mountain Climbing (C)
1 F>C
2 F>C
3 C>F

Conclusion: F >C
Note: The symbol (>) here means “is liked
better than.”

One concludes from the results that two
out of three, or the majority of the re-
spondents, derive more pleasure from ﬁsl'.l-
ing than from mountain climbing; that is
F> C. But now suppose we introduce an
additional activity into the experiment, such
as swimming (S), and ask each respondent
to rank the three activities—from the one
that gives him the most pleasure to the one
that gives him the least pleasure. Further-
more, in this second phase of the cx‘feri-
ment, suppose none of the respondents
changes their initial response. Now the re-
sults might look like this:

Second experiment

in so far as — —

The remain-
First Climnbing is Fishing is ing possibility
Individual experiment concerned concerned is concerned

1 F>C C> 5= F > C F>S

2 F>C F>Cm——————p S > F =———p S$>C

3 C>F C> §m—p S e C>F

C>S S>F
™
Conclusion: F > C C>F

Note: The preferences in the first experiment

are underlined in the second experiment.
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The problem that we now encounter is
that we directly contradict the conclusion
of the first experiment involving a choice
between C and F alone. (Obvious, isn’t it?)
Now C> F. Yet, none of the respondents
changed his mind in the second experiment
concerning C and F. The reason for this
contradiction is easily given: the two state-
ments “F> C” in the first experiment were
split in the second experiment. This kind
of paradox can result from almost any ex-
periment where qualitative value scales are
used to evaluate people’s feelings, and the
preferences are summarized for any one
activity. In experiments of this type, it is
important to use an appropriate measure-
ment technique (or even invent a new
one), and to include a control for all those
variables that account for significant
amounts of variation in whatever is being
measured. Obviously the procedure pre-
sented in this example is not the best way
to summarize the data.

The most critical research challenge lies
not only in developing hypothetical models
of human response to amenity stimuli as
typified in Wagar (1967)—which is a step
in the right direction—but more important,
in quantifying the satisfaction values of
those amenities.

In the real world of recreation participa-
tion, the number of variables that should
be examined is probably much more com-
plicated than described in the fol]owinfg
example, but a simplified example will suf-
fice to explain the necessary relationship
that should exist between models that fore-
cast expected quantities of recreation users,
and models that describe associated qualita-
tive values. Both types of models should
predict results that relate to the same units
of measure. Otherwise managers will be
faced with the same old dilemma of trying
to mix apples and- oranges and come up
with a decision. For instance, suppose re-
search developed the equation:

Total maximum number of boats on a lake

= f (lake size in acres).

But presumably, recreation-resource man-
agers should not make a meaningful deci-
sion about how many boats to allow on any
given lake until they know the effect, if
any, of varying degrees of boat-use in-
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tensity on ‘user-satisfaction. In this respect,
suppose research provides management with
an additional equation that relates user-
satisfaction to number of boats/acre on any
given lake:

Degree of user-satisfaction =
f (number of boats/acre of lake).

Now the manager has the information to
make a tentative decision. Assuming that
total boat-use increases with lake size, a
level of demand can be predicted for boat-
ing on a certain size lake. Using this con-
sumption curve, the manager can calculate
a boat/acre value for any projected total
boat-use value (fig. 2). Now, assuming
that user satisfaction decreases as boat-use
intensity increases (fig. 3) the manager can
determine the influence of any given level
of boats/acre on user satisfaction; and the
tradeoffs between boat density and user
satisfaction can be evaluated in arriving at
the final decision about how many boats
per acre to allow on the lake.

This simplified' example underscores the
reason why research on amenity values and
user-participation rates should proceed
simultaneously in the same research study
whenever possible.

It is imperative to mention here that in

Figure 2.
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addition to amenity values and participa-
tion-rate :models, other information such as
a forecast of technological advances that
create new types of boating equipment, is
needed in the previous example before man-
agement can make the best decision.

TECHNOLOGICAL IMPACTS ON
ALL RECREATION VALUES

The quality of recreation experience de-
pends largely on the quality of the recrea-
tion environment; but the quality of both
the experience and the environment can be
signiﬁcantly affected by technology. A key
management challenge is to predict poten-
tial management problems associated with
technological developments as they relate
to amenity values and use patterns of rec-
reation resources.

In forecasting future demand patterns
and their effect on the environment, rec-
reation-resource decision-makers must
i'nevitably be concerned with future tech-
nological developments in recreation-equip-
ment design and environmental control.
Current breakthroughs in technology are
conditioning the quantitative participation
rates and qualitative values of today’s rec-
reationists. Management’s reactions to tech-
nological breakthroughs comprise one of
the major problems in recreation-resource
management—not just today or tomorrow,
but continually.

Breakthroughs in Recreation Equipment

A simple and fairly typical example may
heil,p to illustrate the point by referring to
a full-page advertisement that appeared in
LOOK magazine a few years ago (10
October 1965: p. 12). On the upper half
of the page was a picture of a moonlit
evening in a campground, with a family
happily watching a TV set outside their
modern trailer. Under the picture was the
caption:

“Today, abundant electric service brings
conveniences to the campsite . . . Wher-

ever you look today, electric service
makes good things happen.”

The lower half of the page contained a
picture of majestic mountains and lakes,
with the same family as before, but this

time they were zooming across the sky in
a vehicle of the future. The caption read:

“Flying mobile camper of the future may
be electrically powered—plugging into
any outlet for recharging . . . Imagine
what (electric power will) do for your
tomorrow . . . It’s your desires and dreams
that spur us on . . . You'll never outdream
your possibilities.”

Fascinating! Considering the fact that
man just began to fly at the turn of the
century and is now walking on the moon,
such developments as a flying mobile
camper are just around the corner in rec-
reation-resource management.

When this type of equipment is sold
commercially, who is going to be responsi-
ble for deciding where and how these fly-
ing mobile campers will be used in
wildland areas? Who is going to provide
the electric outlet for recharging it? Who
is going to have to decide how many of
these vehicles can be safely used in a given
area at one time?

The recreation-resource manager, that’s
who—you better believe it!

But the manager cannot wait to start
thinking about how to answer these ques-
tions until flying mobile campers, or other
fascinating types of recreation equipment,
are on the commercial market. There are
too many other things to think about at
one time when that occurs. We had better
start thinking about such technological de-
velopments before they happen, so that the
resulting problems can be solved in the
light of recreation-activity mixes that sat-
isfy demands for a multiplicity of recrea-
tion activities.

Breakthroughs in Other Fields

An example of how technology, even in
a non-recreation field, may ultimately affect
recreation travel patterns is illustrated by
the present state of research development
of the picture phone (McHale 1969).
Much of the airline business today is busi-
ness travel that provides needed face-to-
face contact between seller and buyer. In
the not-too-distant future, airlines will
compete with the picture phone for con-
ducting business transactions. Present tech-
nological forecasts suggest that the cost of
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conducting business by picture phone will
be much less expensive and just as effective
as present air travel to accomplish the same
purpose. As a result, airlines may appeal to
the recreation market with all sorts of
charter flights and special-rate flights to
favorite recreation spots throughout the
country and around the world. Imagine
what effect this technological breakthrough
in the picture phone will have on recrea-
tion-demand patterns!

Predicting the Future

How can technological progress that
affects recreation demand be predicted?
Several procedures have been compiled by
Bright (7968), Helmer (1966), Stover
(1969) and North and Pyke (1969). Most
of these techniques are based largely on
trend extrapolation, on studying the effects
of technical breakthroughs in one field of
study on important changes in a seemingly
unrelated area of management or science,
or on the Delphi method—a survey pro-
cedure for obtaining a consensus of expert
opinion.

From a recreation manager’s standpoint,
it would be ideal to have an estimate as to
when relevant future technological events
are likely to occur. Timber-production
plans extend 50 to 60 years into the future,
so why not probe 30 to 40 years into the
future for possible shifts in recreation-
demand patterns for the same resource
environments? Some managers feel that
“there are too many of today’s recreation-
management problems that need to be
solved first”. In recreation management,
that type of philosophy is like having a
chance to go on the maiden voyage of the
Titanic, knowing the consequences, and
then booking first-class passage. Today’s
revolution in recreation-equipment use and
resulting changes in behavior patterns is
merely the sputtering of a fuse of a much
larger explosion that is about to come.

Technology will shape the future of
recreation demand; it will create new pos-
sibilities for management to solve demand
problems; it will alter the mix of choices
available to meet recreation demand; it will
influence individual and social values of
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recreation; and it will undoubtedly alter
the conditions and patterns of present man-
agement practices. For these reasons, any
overall approach to forecasting future rec-
reation demand should include research on
the effects of relevant technology.

A FEW LAST WORDS

The primary objectives of any study in
this area of research should be:

® To develop a conceptual model (hope-
fully a mathematical equation) that per-
mits estimates of fprobablc: tangible or
intangible values of recreation use for a
given facility, site, or piece of equipment.

To apply the model to empirical data for
the purpose of comparing actual and pre-
dicted values for one or more types of
recreation activities.

To illustrate the application of the prob-
abilistic analysis in the development of
statistical use estimates for outdoor rec-
reation (Wennergren and Nielsen 1968).

The central task lies in the exploration
and methodological investigation of several
ways to forecast recreation values. These
approaches may range from evaluation of
the (}Jast; to the study of human trends and
needs in the present; to the proj ection, fore-
casting, and imaginative construction of
several future individual and social patterns
of recreation consumption.

There is no good answer to the question
of how far recreation values should be pro-
jected into the future. It depends. The
magnitude of any future projection is most
often influenced by the rehability of the
data, how far it extends into the past, the
associated variation in the data, and the
expected time interval between the begin-
ning and the end of any research study. It
mal%es little sense, for example, to do a 5-
year recreation-demand forecast with data
if the research study itself takes 3 years to
complete.

Lenz (1968) offered a word of caution
to those who attempt to forecast the future
when he paraphrased Dante’s warning in
the Divine Comedy: “All forecasters must



circle endlessly about the bottomless pit in
Hell, with their heads turned backway on
their shoulders, so that their copious tears

will flow down the cleft of their buttocks,
because they tried to look too far ahead.”
So we must be careful!

Bibliography

Ardrey, Robert.
1968. THE TERRITORIAL IMPERATIVE. 399 pp. Dell
Publishing Co., Inc., New York.

Atkinson, Arthur A., and Ira M. Robinson.
1969. AMENITY RESOURCES FOR URBAN LIVING. THE
QUALITY OF THE URBAN ENVIRONMENT; 179-201.
Ed. Harvey S. Perloff, Resources for the Future,
Inc. Johns Hopkins Press, Baltimore, Md.

Bright, James R.
1968. TECHNOLOGICAL FORECASTING FOR INDUSTRY
AND GOVERNMENT. 484 pp. Prentice-Hall, Inc.,
Englewood Cliffs, N. ]J.

Bultena, Gordon L., and Lowell L. Klessig.
1969. SATISFACTION IN CAMPING: A CONCEPTUAL-
IZATION AND GUIDE TO SOCIAL RESEARCH. J. Leisure
Res. 1 (4): 348-354.

Cahn, Robert.
1968. WILL SUCCESS SPOIL THE NATIONAL PARKS?
Christian Science Monitor Reprint, 56 pp.
I(‘thristian Science Publishing Society, Boston,
ass.

Cesario, Frank ]J.
1969. OPERATIONS RESEARCH IN OUTDOOR RECREA-
TION. J. Leisure Res. 1 (1): 33-51.

Chubb, Michael.
1967. OUTDOOR RECREATION PLANNING IN MICHI-
GAN BY A SYSTEMS ANALYSIS APPROACH. PART III:
THE PRACTICAL APPLICATION OF “PROGRAM RECYS
AND syMap.” Mich. Dep. Conserv. Tech. Rep.
12. 298 pp. Lansing, Mich.

Cicchetti, Charles J., Joseph J. Seneca, and Paul
Davidson.
1969. THE DEMAND AND SUPPLY OF OUTDOOR REC-
REATION. 301 pp. Rutgers Univ. Bur. Econ. Res.
New Brunswick, N. J.

Clark, Mary Cowden.
1936. BEST LOVED PLAYS OF WILLIAM SHAKESPEARE.
630 pp. Cuneo Press, Inc., Reading, Pa.

Clawson, Marion.
1959. METHODS OF MEASURING THE DEMAND FOR
AND VALUE OF OUTDOOR RECREATION. ‘36 pp. Re-
sources for the Future, Inc. Reprint 10, Wash-
ington, D. C.

Craik, Kenneth.
1968. THE COMPREHENSION OF THE EVERYDAY
PHYSICAL ENVIRONMENT. J. Amer. Inst. Planners
34 (1): 29-37.

Duhl, Leonard ]J.
1967. PLANNING AND PREDICTING: OR WHAT DO YOU
DO WHEN YOU DON'T KNOW THE NAMES OF THE
VARIABLES? Daedalus 96 (3): 788-799.

Dyer, A. Allen, and R. S. Whaley.
1968. PREDICTING USE OF RECREATION SITES. Utah
State Univ. Agr. Exp. Sta. Bull. 477. 21 pp.

Echelberger, Herbert E., and

Elwood L. Shafer, Jr.
1970. SNow + (X) = USE OF SKI SLOPES. J.
Marketing Res. 7: 388-392.

Gillespie, Glen A., and Durwood Brewer.
1969. AN ECONOMIC MODEL FOR PREDICTING WATER-
ORIENTED OUTDOOR RECREATION DEMAND. USDA
Econ. Res. Serv. ERS-402. 15 pp.

Helmer, Olaf.
1966. SociaL TECHNoLoGY. 108 pp. Basic Books,
Inc,, N. Y.

Helmer, Olaf, and T. J. Gordon.
1965. ProBING THE FUTURE. 12 pp. News Front
reprint.

Kalter, Robert J., and Lois E. Gosse.
1969. OUTDOOR RECREATION IN NEW YORK STATE:
PROJECTIONS OF DEMAND, ECONOMIC VALUE, AND
PRICING EFFECTS FOR THE PERIOD 1970-1985. N. Y.
State Coll. Agr. at Cornell Univ. Spec. Cornell
Ser. 5. 57 pp. Ithaca, N. Y.

Kasmar, Joyce Vielhauer.
1970. THE DEVELOPMENT OF A USABLE LEXICON
OF ENVIRONMENTAL DESCRIPTIONS. Environment
and Behavior 2 (2): 153-169.

Lansing,EJohn B., and Robert W. Marans.
1969. EVALUATION OF NEIGHBORHOOD QUALITY. J.
Amer. Inst. Planners 35 (3): 195-199.

Lenz, Ralph C.
1968. FORECASTS OF EXPLODING TECHNOLOGIES BY
TREND EXTRAPOLATION. Iz Technological Fore-
casting for Industry and Government: 57-76.
Ed. James R. Bright. Prentice-Hall, Inc., Engle-
wood Cliffs, N. J.

McHale, John.
1969. THE FUTURE OF THE FUTURE. 322 pp.
George Braziller, Inc, N. Y.

Morris, Desmond. .
1969. THE HUMAN zoo. 256 pp. McGraw-Hill
Book Co., N. Y.

Mueller, Eva, and Gerald Gurin.
1962. PARTICIPATION IN OUTDOOR RECREATION:
FACTORS AFFECTING DEMAND AMONG AMERICAN
apurts. ORRRC Study Rep. 20. 94 pp. Wash-
ington, D. C.

Neulinger, John, and Miranda Breit. .
1969. ATITUDE DIMENSIONS OF LEISURE. J. Leisure
Res. 1 (3): 255-261.

North, Harper Q., and Donald L. Pyke.
1968. “PROBES” OF THE TECHNOLOGICAL FUTURE.
Harvard Bus. Rev. May-June: 68-76.

Osgood, Charles E., George J. Suci, and

Percy H. Tannenbaum.
1957. THE MEASUREMENT OF MEANING. 346 pp.
Univ. Il. Press, Urbana, Il

Osmond, Humphrey F.
1965. MAN’S OPTIMAL ENVIRONMENTAL NEED.
Building Res. July-August: 508.

Peterson, George L.
1967. A MODEL OF PREFERENCE: QUANTITATIVE
ANALYSIS OF THE PERCEPTION OF THE VISUAL AP-
PEARANCE OF RESIDENTIAL NEIGHBORHOODS. J.
Regional Sci. 7 (1): 19-30.

21



Peterson, George L., and Edward S. Neumann.
1969. MODELING AND PREDICTING HUMAN RESPONSE
TO THE VISUAL RECREATION ENVIRONMENT. J. Leis-
ure Res. 1 (3): 219-237.

Pilkington Glass.

1969. BuiLbiNG A city IN THE oceaN. Futurist 3
(3): 66-69.

Schoenfeld, Clay.

1968. LET’S cUT OUT THE NUMBERS GAME NON-
SENSE. Amer. Forests May: 10-13, 55-56.

Seckler, David W.

1966. ON THE USES AND ABUSES OF ECONOMIC
SCIENCE IN EVALUATING PUBLIC OUTDOOR RECREA-
TIoN. Land Econ. 42 (4): 485-494.

Seneca, Joseph J., and Charles J. Cicchetti.
1969. USER RESPONSE IN OUTDOOR RECREATION: A
ZPI;(s)DUCTION aNaLysis. J. Leisure Res. 1 (3):

-245.

Seneca, Joseph J., and Charles J. Cicchetti.
1970. USER RESPONSE IN ‘OUTDOOR RECREATION: A
REPLY. J. Leisure Res. 2 (2): 137-139.

Seneca, Joseph J., Paul Davidson, and

F. Gerard Adams.

1968. AN ANALYSIS OF RECREATION USE OF TVA
LAKES. Land Econ. 44 (4): 524-529.

Shafer, Elwood L., Jr., John F. Hamilton, and

Elizabeth A. Schmidt.

1969. NATURAL LANDSCAPE PREFERENCES: A PRE-
DICTIVE MODEL. J. Leisure Res. 1 (1): 1-19.

Shafer, Elwood L., Jr., and James Mietz.

1969. AESTHETIC AND EMOTIONAL EXPERIENCES
RATE HIGH WITH NORTHEAST HIKERS. Environment
and Behavior 1 (2): 187-189.

Shafer, Elwood L., Jr., and Roger C. Thompson.
1968. MODELS THAT DESCRIBE USE OF ADIRONDACK
CAMPGROUNDS. Forest Sci. 14: 383-391.

Smith, Robert J., and N. J. Kavanagh.

1969. THE MEASUREMENT OF BENEFITS OF TROUT
FISHING: PRELIMINARY RESULTS OF A STUDY AT
GRAFHAM WATER, GREAT OUSE WATER AUTHORITY,
HUNTINGDONSHIRE. J. Leisure Res. 1 (4): 316-332.

Stover, Lloyd V.

1969. OCEAN OBJECTIVES: A FORECAST TO THE
YEAR 2000. Futurist, 4 (3): 89-92.

U. 8. News and World Report.

1969. 83 BILLION DOLLARS FOR LEISURE. Sept. 15:
58-61.

Wagar, J. Alan.

1963. CAMPGROUNDS FOR MANY TAsTES. USDA
Forest Serv. Res. Pap. INT-6. 10 pp. Intermt.
Forest and Range Exp. Sta.

Wagar, ]J. Alan.

1964. THE CARRYING CAPACITY OF WILDLANDS FOR
RECREATION. Forest Sci. Monog. 7. 24 pp.

Warren, E. Kirby.

1966. LONG-RANGE PLANNING—THE. EXECUTIVE
viEwPOINT. 108 pp. Prentice-Hall, Inc., Engle-
wood Cliffs, N. J.

Webb, William L.

1967. PUBLIC USE OF FOREST WILDLIFE: QUANTITY
AND QUALITY CONSIDERATIONS. J. Forestry: 106-
110.

Wennergren, E. Boyd, and Darwin B. Nielsen.
1968. A PROBABALISTIC APPROACH TO ESTIMATING
DEMAND FOR OUTDOOR RECREATION. Utah State
Univ. Agr. Exp. Sta. Bull. 478. 27 pp.

22






