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ABSTRACT

In the midst of national concern for preserving ecosystems, stimu-
lating the economy, and providing outdoor recreation opportunities
for the American public, the modern recreation-resource decision-
maker faces a monumental task. The authors present a series of
relevance trees that pinpoint, in terms of interacting social and
physical site variables, the important priorities in today’s urban,
rural, and wildland resource-management decisions. The results of
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IN THE MIDST of national concern for

preserving ecosystems, stimulating the
economy, and providing outdoor recreation
opportunities for the American public, the
modern recreation-resource decision-maker
faces a monumental task. In this paper we
present a series of relevance trees that pin-
point, in terms of interacting social and physi-
cal site variables, the important priorities in
today’s urban, rural, and wildland resource-
management decisions.

Several years ago, a forecasting technique
called PATTERN (Planning Assistance
through Technical Evaluation of Relevance
Numbers) was developed to help corporate de-
cision-makers evaluate their decision-making
(Esch 1969). Based on requirement- or need-
oriented relevance trees, the methodology of
PATTERN is flexible enough so that it can be
applied to almost any situation where deci-

1. Development of a typical 30-acre day-use
recreation area in an urban environment.

2. Development of a typical 400-acre day-use
recreation and overnight-use (camping)
area in a rural forested enviroment.

i

sions must be made under conditions of uncer-
tainty.

We have applied the PATTERN methodol-
ogy to quantify some of the priorities that de-
cision-makers assign to various social and
physical factors in allocating and developing
recreation resources for urban, rural, and wild-
land environments. Results of this research
provide a fairly simple structure by use of
which recreation managers can assess the ef-
fects of present and future social and political
conditions on recreation planning and devel-
opment decisions.

THE STUDY

We interviewed 47 decision-makers in four
public agencies (table 1) about three decision
situations:

3. Development of a 20,000-acre wildland rec-
reation area with facilities such as hiking
trails and canoe routes.




Table I.—Agencies and number of top-level decision-makers interviewed
about three recreation-management decisions

Number of people

Primary planning and development

Agency interviewed responsibility of agency
Bureau of Outdoor Recreation, 18 Outdoor recreation in urban
Northeast Regional Office, natural areas throughout the
Philadelphia, Pa. Northeastern States.
New York State Office of 14 All types of planning and
Planning Coordination, development activities throughout
Albany, N. Y. New York State, together with the
relationships of state activities
to federal and other governments.
Pennsylvania Bureau of State 7 Recreation in natural areas
Parks, Harrisburg, Pa. throughout Pennsylvania.
United States Department of Agriculture, 8 Multiple-use forest management,
Forest Service, Washington, D. C. including recreation throughout the
Nation.
Total 47

These decision-makers were on the staff of
the chief executive of each agency. We asked
them how they perceived certain priorities in
urban-recreation development situations. We
also asked urban-recreation decision-makers
how they felt about selected items in forest-
recreation development situations.

Social Factors Considered

For each of the three decision situations,
the decision-makers were asked to assign
priority values to 120 possible combinations of
12 social factors and 10 physical factors.
These are the factors that most often influ-
ence one or more of the three decisions (tables
2 and 3). They were selected on the basis of
preliminary discussions with decision-makers
in the agencies studied.

Among the social factors that influence
overall recreation demand and were used in
this study were: present recreation demand,
expected similar future recreation demand,
changing recreation demand patterns, and
technological advances related to demand.

The tangible and intangible social values
considered were : compatibility of the recrea-
tion development with non-recreation uses,
impact of the recreation development on re-
gional economies, and impact of the develop-
ment on amenity values.

Internal and external agency pressures that
often influence recreation management deci-

sions were considered in these factors: money
available, political influences, pressure groups,
and interagency coordination (table 2).

Physical Factors Considered

Physical factors associated with accessibil-
ity of a development were: ease of access and
distance from population centers.

Factors of the physical resource were:
acreage of the area to be developed, buildings
and other existing man-made structures, wa-
ter-resource development opportunities, to-
pography, natural vegetation, fish and wildlife
resources, and uniqueness of the area. This
uniqueness factor is tied closely to the social
factor called amenity values (table 3).

Interviews

The decision-makers were asked to quanti-
tatively describe the relative importance of the
social and physical factors in each of the three
decision situations.

The interview form, the relevance-tree, was
a two-dimensional matrix that contained the
10 physical factors and 12 social factors. Each
of the 47 respondents completed a separate
relevance tree for each of the three decisions.
They were asked to assign a number between
zero and 100 percent to show the importance
that they attached to each of the social and
physical factors in each decision.
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Table 4.—An example of how relevance-tree data were recorded and adjusted

[In this example, only a few factors are included in a situation where the respondent chose
to start with the social factors. Therefore, social factors are assigned first level scores and
physical factors are assigned second level scores]

Physiecal factors

Social Factors Acreage Water Natural Totals
resources vegetation
0.70 Similar future 0.50 + 0.30 + 0.20 = 1.00
demand
..i,..
.20 Money available .30 + .30 + .40 = 1.00
+
.10 Political 70 -+ .20 -+ .10 = 1.00
influences
1.00 Total
ADJUSTED DATA—FIRST X SECOND LEVEL SCORES
Similar future 0.35 -} 0.21 4 0.14 = 0.70
demand
Money available .06 -+ .06 -+ .08 = .20
Political .07 -+ .02 + .01 = .10
influences
Totals 0.48 0.29 0.23 1.00
The interviews were conducted in two ience and to mail them back. However, as one

stages. In stage one, a respondent was given a
choice of which factor categories—social or
physical—he wanted to consider first. Two rele-
vance-tree forms were available. Form 1 listed
the 12 social factors along the left-hand mar-
gin and the 10 physical factors across the top.
Form 2 was arranged just the opposite. If a
respondent wanted to consider social factors
first, form 1 was used; if physical factors, form
2.

The factors in the left-hand margin of the
form were designated as first-level relevance
scores. The sum of the first-level scores that a
respondent assigned was required to be 100
percent (table 4).

In stage two, each respondent was asked to
consider the factors that were not chosen ini-
tially and to record the relative weights (sec-
ond-level scores) that they felt each of the re-
maining factors should have within the bounds
or constraints of each of the first-level factors.
The sum of these second-level scores in any
one row was required to be 100 percent (table
4).

The respondents were asked to complete
the three relevance-tree forms at their conven-

top administrator pointed out, even this at-
tempt to allow complete privacy when filling
out the relevance trees may not alleviate the
respondent’s need to justify his reaction to
each decision situation. To assure autonomous
responses, the respondents were asked not to
identify themselves on the survey forms.

Average Relevance Tree
For Each Decision

The relevance numbers entered by a respon-
dent in the social and physical categories of a
relevance tree were designated as first- or sec-
ond-level scores according to their order of
entry, as explained previously.

For each relevance tree, all second-level
scores in the row adjacent to a given first-level
category were multiplied by that first-level
category score. This procedure adjusted all
second-level scores throughout the relevance
tree so the total of 120 cells equaled 100 per-
cent (table 4).

The percentage values within any one ad-
justed relevance tree ranged from 0.000 to
0.045. Relevance-tree data were averaged for
each of the three decisions within and across

Text continued on page 14.




Figure I.—Decision one: average relative impor-
tance given 120 social-physical factors in decision-
making by four agencies.
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Figure 2.—Decision one: social and

hysical deci-

sion factors arranged by average order of priority
for all four agencies combined. Percentage under
each bar indicates the priority value or the relative
importance of each factor in influencing the final
decision. Average response for each agency is
plotted around the overall average trend.
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Figure 3.—Decision two: average relative impor-
tance given 120 social-physical factors in decision-
making by four agencies.
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Figure 4.—Decision two: social and physical deci-

sion factors arranged by average order of priority
for all four agencies combined.
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Figure 5.—Decision three: average relative impor-
tance given 120 social-physical factors in decision-
making by four agencies.
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Figure 6.—Decision three: social and physical deci-
sion factors arranged by average order of priority
for all four agencies combined.
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all agencies. This resulted in an average rele-
vance tree for each of the three decisions.

To facilitate interpretation of the data, the
percentage values in the average relevance
trees were separated into upper, upper-middle,
and lower quartile ranges. Each quartile range
contained 30 social-physical factor combina-
tions (fig. 1, 3, and 5).

In addition, the overall importance of any
one factor in an average relevance tree was de-
termined by adding percentage values across
or down the rows or columns. Compiled this
way, the sum of the percentages for either set
of factors—social or physical—equaled 100 per-
cent. This condition holds for any one inter-
view (table 4, adjusted data) and also for the
average relevance tree for any one decision.

The importance of individual social and
physical factors varied considerably among
the three decisions. However, percentage dis-
tributions showing the total influence of indi-
vidual factors followed a similar pattern
throughout all decisions (fig. 2, 4, and 6).

RESULTS

Decision-Maker Orientation

In decision one, 87 percent of the respon-
dents chose to start with the social factors. In
decision two, they were split about evenly. In
decision three, 62 percent started with the
physical factors.

From decision one through to three, there
was a shift in orientation from social factors to
physical-site characteristics. The effects of
this shift were highlighted in the decision-
maker’s estimates of the social and physical
factors that are important in influencing
urban, rurals, and wildland recreation develop-
ment decisions.

In the discussions that follow, if a social-
physical factor combination value was in
the upper quartile range of a relevance tree,
we considered the combination as being very
important or having high priority in the deci-
sion involved. If a social-physical combination
value was in the upper-middle quartile range,
we considered it as somewhat important; and
if a combination was in the lower-middle or
lower quartile range we felt it was not too im-
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portant or of low priority in the decision in-
volved (fig. 1, 3, and 5).

Of the 120 social-physical factor combina-
tions considered in each decision, only about
half had an important infiuence on any one of
the three decisions. Regardless of the decision,
the upper-quartile values always accounted for
about half of the total influence in a decision;
values in the upper-middle quartile always ac-
counted for roughly another fourth of the in-
fluence.

Interagency Differences

For any one decision, priority values as-
signed to the various social and physical fac-
tors did not generally differ appreciably
among agencies. Different public recreation-re-
source agencies assigned about the same val-
ues to most of the factors involved in the three
decisions. This similarity among agencies im-
plies that they may be expected to comple-
ment and coordinate their efforts and to un-
derstand the way each of them perceives the
problems of recreation planning over a wide
range of recreation resources and locations.

The only interagency differences discussed
here involved factors that accounted for 10
percent or more of the total emphasis in a
given decision.

In decision one, weights assigned by the in-
dividual agencies to present demand, similar
future demand, and uniqueness of the area
varied considerably from the average trend
(fig. 2). These discrepancies among agencies
may be caused by a certain degree of either
major concern or unfamiliarity with the actual
recreation development situation concerned.

In decision two, amenities were given a very
high priority value only by the Forest Service
(fig. 4). This agency is continually involved in
decisions that weigh recreation uniqueness
against productivity of an area for other forest
products; and thus the constant need to con-
sider amenity values may be reflected in this
response.

In decision three, the Forest Service rated
amenities and uniqueness factors somewhat
higher than the average trend (fig. 6). These
differences may be due partially to that agen-
cy’s objective of providing wildland recreation




developments within the framework of the
multiple-use doctrine.

Money available was rated both above and
below average—depending on the agency in-
volved. The variation may be due to existing
budgetary constraints on a state agency as
compared to federal agency.

The ratings assigned to social and physical
factors for decisions two and three showed the
least and greatest variability, respectively, be-
tween agencies (fig. 4 and 6). Overall, among
the four agencies, social-factor ratings showed
considerably more variation than physical fac-
tors.

Response patterns suggested that different
recreation-resource agencies agree more often
on the importance of physical factors, as com-
pared to social factors, in management deci-
sions. The importance of social factors is often
influenced by the operating philosophies and
goals of the agencies involved, while physical
factors usually are fairly well defined in the
minds of most decision-makers, regardless of
their agency affiliation.

However, the few differences among agen-
cies do not seem too serious most differences
can logically be attributed to an agency’s de-
gree of involvement with a particular decision.
At the same time, perhaps coordinated deci-
sion-making among various agencies to meet
overall social goals may be hampered some-
what because of variation in priority values as-
signed to some social factors in the urban and
wildland recreation decision situations (deci-
sions one and three).

Recreation Demand

In the three decision situations, the respon-
dents were concerned mostly with meeting
present and similar future recreation demands
for today’s recreation activities. On the aver-
age, the social factors of present demand and
similar future demand, in combination with

most physical factors, always scored relatively
high as important considerations—regardless of
the decision.

On the average, for all agencies, present de-
mand was slightly less important but still had
top priority as respondents shifted from deci-
sion one to decision three. Similar future de-
mand showed a slight upward trend from the
urban to the wildland decision.

Changing recreation demand patterns were
of secondary importance in all three decisions,
and recreation-related technological advances
had very low priority. Yet the interrela-
tionship between technological advances and
changing recreation demand patterns are only
about one decade removed from most present
demand situations (Esch, 1969). Nonetheless,
decision-makers seem more interested in the
problems of current demand than in potential
new demand patterns that may emerge via
new types of recreation equipment created by
new advances in technology.

Some respondents said that they assumed
that future demand was almost any type of
recreation—including new types of activities
not now in vogue. Thus there was a certain
degree of overlap in respondent interpretation
of the terms changing demand patterns and
similar future demand. Therefore the deci-
sion-maker’s concern about effects of techno-
logical advances may be more adequately
expressed in his rating for future demand pat-
terns than would seem to be the case in the
graphed results (fig. 2, 4, and 6).

Present recreation-resource development
decisions will likely perpetuate and increase
demand for today’s types of recreation activi-
ties—at least in urban and rural land environ-
ments. Decision-makers probably can make
recreation demand whatever they want it to
be, the major limiting factor being money for
facility development—after consideration for
the ecological integrity of an area.

If decision-makers continue to assign high
priorities to present and similar future de-
mand, one way to estimate future recreation
demand 3 to 5 years from now would be to
simply project demand on the basis of what
recreationists do today or are likely to do in
the very near future.

A useful way to estimate future recreation




demand might be to estimate how much
money is available for recreation planning and
development over the next 5 years and then
convert this amount to expected demand
based on today’s recreation use/development
cost ratios.

The drawback to such an approach for fore-
casting recreation demand 10 to 20 years from
now is that priority values in future decisions
may change. The present snowmobile boom is
a classic example of this kind of phenomenon
caused by new breakthroughs in technology
and private advertising to promote the prod-
uct.

Money

As might be expected, the amount of money
available to achieve planning and development
goals was a top-priority factor in decisions one
and two, but was of secondary importance in
decision three.

In decision one, the importance of money
was associated with 8 of the 10 physical fea-
tures of the resource (fig. 1).

In decision two, money was interrelated
with six physical features as top-priority items
(fig. 3); and in decision three, only five physi-
cal factors were assigned important monetary
considerations (fig. 5). Regardless of the deci-
sion, natural vegetation, acreage, water re-
sources, and topography were important phys-
ical-feature combinations always associated
with money availability.

Amenities, Uniqueness,
and Related Physical Factors

Recreation-resource executives do not over-
look the importance of amenity values and the
physical factors that contribute to those
amenity values—such as water resources, natu-
ral vegetation, fish and wildlife, and unique-
ness of the resource. Such factors are usually
considered important in recreation-resource
environments where they are already promi-
nent, or where they will most likely occur. On
the average, decision-priority ratings for recre-
ation amenity and wuniqueness factors in-
creased steadily upward from decision one to
decision three (fig. 1 to 6).
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This upward shift becomes even more pro-
nounced when one considers that the Forest
Service (the agency concerned most with wild-
land recreation environments) assigned a very
high priority rating to amenity and unique-
ness factors in decision three.

A key element that affects the intrinsic or
intangible values of any recreation environ-
ment is water. Existing or potential water-re-
source development opportunities were rated
of medium importance in decision one, of max-
ium importance in decision two, and about as
equally important as half of the other physical
factors in decision three (fig. 2, 4, and 6).

The importance of natural vegetation and
fish and wildlife, as they relate to amenities
and uniqueness values, shifted noticeably from
secondary importance in decisions one and
two to top priority in decision three.

Overall, the respondents felt that amenity
values and the physical factors that contribute
to those values were two to three times more
important in wildland recreation development
than in urban recreation development.

Size of Area and
Accessibility

Acreage of a potential recreation area has
an important influence in the decision on how
the area will be developed. The larger the
area, the greater the opportunity for develop-
ing more kinds of recreation opportunities.
The decision-maker’s prime concern for the




size= of a recreation area is related to his other
major priority concerns—that is, trying to meet
a variety of present recreation demand pat-
terras and having enough space to provide a
range of amenity values.

E ase of access and distance from population
centers were major considerations in decision
one (fig. 1 and 2). However, the importance of
these two factors shifted steadily downward
frorm decision one to decision three (fig. 5 and
6). This trend relates to present conditions:
most wildland areas are farther from popula-
tionn centers and not as accessible as the recre-
ation opportunities in decisions one and two.

Lower Priority Items

T hroughout all three decisions, interagency
coordination and compatibility with non-rec-
eation uses were of intermediate importance.

T he respondents placed pressure groups and
political influences in low priority for all three
decisions. They did not place much emphasis
on the need for recreation developments to
stimulate local or rural economies.

Any economic benefits generated by a re-
creation development may be somewhat auto-
matic and thus may not be an important
restrictive element in the recreation develop-
ment decision process. Existing man-made
structures in the area to be developed were
also of low priority.

DISCU

A decision cannot be fully and accurately
evaluated by studying the quartile topography
of a relevance tree. At best, the relevance trees
used in this study are abstractions of some
high and low points that affect three decisions.

Inferences are limited to what can be seen
in two dimensions. Through a clearer under-
standing of priorities in these decisions, execu-
tives may systematically wish to change
priorities of social and physical factors to in-
crease the overall direction of a given decision.
In a sense, the relevance trees are simulated
chessboards, and we have tried to identify
those squares where the powerful pieces are
most likely to be.

The relevance trees used in this study also

provide a reference point for measuring future
changes in the perception of important factors
in the decision-making process. A relevance-
tree study in the future would point out—in
comparison with results from the current study
—where important changes in decision behav-
ior patterns occurred. Such changes may be
caused by future re-orientation of manage-
ment procedures, changes in policy, or unex-
pected changes in recreation demand patterns.

The PATTERN methodology permits exec-
utives in one agency to better understand
what their counterparts in other agencies feel
are the important constraints in the decision-
making process. Such information permits the
various agencies to better coordinate their ef-
forts to provide a wide range of recreation op-
portunities.

Furthermore, relevance-tree values devel-
oped in this study can help to delineate sub-
ject-matter areas and priorities for further re-
search efforts. In-depth research that deals
with factors at various high points (upper
quartile) of relevance trees seems more justifi-
able than research studies in the lower-middle
and lower quartiles. In this regard, any" re-
search aimed at forecasting demand or use of
recreation facilities and research on manage-
ment procedures for optimum allocation of op-
erating budgets would be extremely helpful to
recreation managers.

Priority values computed in this study can
also be useful in developing resource-manage-
ment decision games that can help decision-
makers evaluate the consequences of various
decision alternatives.

In general, the decision-makers who took
part in our study assigned highest priorities to
those factors that related to the immediate
consequences of their decisions. Present de-
mand, money available, similar future demand
—In combination with most physical aspects of
the resource—are the key considerations in de-
cisions about outdoor recreation developments
in urban, rural, and wildland areas.
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THE FOREST SERVICE of the U. S. Depart-
ment of Agriculture is dedicated to the principle of
multiple use management of the Nation's forest re-
sources for sustained yields of wood, water, forage,
wildlife, and recreation. Through forestry research,
cooperation with the States and private forest
owners, and management of the National Forests
and National Grasslands, it strives — as directed
by Congress —to provide increasingly greater
service to a growing Nation.




