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CHAPTER II
DECISION-MAKING AND RESOURCES MANAGEMENT

Against the background of national flood policy and a se-
quence of geographlcal research which includes study of the cholce
avallable to occupants of flood plains, 1t 1s useful to examine
decision theory and decision-maklng schema. How relevant are they
to resource management study in general, and flood plains in par-
tlcular? Do they assist in arriving at more refined understanding
of why people do or do not occupy flood hazard areas?

Some Underlying Assumptions of
DecIsion-Naking schema

Decislon-making, in a broad sense, 1s the selectlion of al-
ternate courses of human behavior, and decision-maklng schema are
descriptions or prescriptions of this process. The study of
decision-making is a burgeoning, inter-disciplinary, and somewhat
confusing, area of research.

Declsion-making schema hold an intrinsic attraction for
students of resources menagement. The concept of the multiple
purpose use of resources, the variabllity of the perception of re-
sources from culture to culture, the differences in resulting
cholces 1n similar environments, all offer grist for the mllls of
declsion theory.

The writer has found 1t helpful to 1ldentify four of the
underlying assumptions found 1n almost all declsion-making schema
and 1in their applications to resource problems. These are: (1)
the underlying view of man's rationallty; (2) the types of decision

1In a recent review article, John W. Dyckman, "Planning and
Decision Theory," Journal of the American Institute of Planners,
XXVII (November, 1B61), B55-545, are llsted 110 works dealing with
decision-making including works by economists, statisticlans, oper-
ations researchers, psychologlsts, political sclentists, planners,
and sociologists. Ward Edwards'! review article, "The Theory of De-
cision-Making," Psychological Bulletin, Vv (1954), 380-417 llsts
some 218 items. ~ Pau asserman and rFred S. Sllander 1in Declsion
Making: An Annotated Bibliography (Ithaca, N.Y.: Cornell Univer-
sity, Graduate School of Business and Public Administration, 1958)
annotated over 400 references. The biblliography contalns a topl-
cal listing of declsion studles found to be useful as an intro-
duction to thls vast llterature. Only studies actually clted in
this chapter appear 1in footnotes.
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processes Involved; (3) the conditions of knowledge under which
choice is made; (4) the criteria that are used to guide such
choice.

Man's Rationality

The underlying view of man's rationality.--Rationality
may be used to simply describe that ability to choose clearly and
consistently those alternate courses of human behavior that are
most appropriate towards attaining some end or goal. Among the
difficulties in comparing inter-disciplinary research in declsion-
making are the conflicting assumptions as to mant's rationallty.
These have been sharply defined by Simon in the followlng manner:

The social sciences suffer from an acute case of schizo-
phrenia in thelr treatment of rationality. At one extreme we
have the economlsts, who attribute to economlc man a pre-
posterously omnisclent rationality. Economic man has a com-
plete and consistent system of preferences that allows him al-
ways to choose among the alternatives open to him; he is al-
ways completely aware of what the alternatives are; there are
no limits to the complexity of the computations he can per-
form in order to determine which alternatives are best; proba-
bility calculations are neither frightening or mysterious to
him. Within the past decade, in 1ts extension to competitive
game situations, and to decilsion-making under uncertalnty,
this body of theory has reached a state of Thomistic refine-
ment that possesses conslderable normative interest, but 1it-
tle discernlble relation to the actual or possible behavior
of flesh-and~blood human belngs.

At the other extreme, we have had tendencles in soclal
psychology traceable to Freud that try to reduce all cognition
to affect. Thus, we show that colns look larger to poor chil-
dren than to rich (Bruner and Postman), that the pressure of a
soclal group can persuade a man to see spots that aren't there
(Asch), that the process of group problem solving involves the
accumulation and discharge of tensions (Bales), and so on.

The past generation of behavioral sclentists have been busy,
following Freud, showing that people arentt nearly as rational
as they thought themselves to be. Perhaps the next genera-
tion is golng to have to show that they are far more rational
than we now describe them as belng--but with a ratlonality
less grandiose than that proclaimed by economics.

Simon goes on to offer his own alternative:

The alternative approach . . . is based on what I shall
call the princlple of bounded rationality:

The capacify of The human mind for formulating and solving
complex problems Is very small compared with the size of the
problems whose solutlon 1s required Tor objectively rational
behavior In the resl world--or sven for a reasonable approxi-
mation to such objectlve rationallty.

I the princIple T8 correct, then the goal of classical
economic theory--to predict the behavior of rational man without

lH. A. Simon, Administrative Behavior (2d ed.; New York:
Macmillan, 1957), p. xxIIT.
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making an empirical Investigation of his psychological prop-
erties--1is unattainable. For the first consequence of the
principle of bounded rationality is that the intended ration-
ality of an actor requires him to construct a simplified
model of the real situation in order to deal with it. He be-
haves rationally with respect to this model, and such be-
havior is not even approximately optimal with respect to the
real world. To predict his behavior we must understand the
way in which this simplified model is constructed, and its
construction will certainly be related to his psychologica}
properties as a perceiving, thinking, and learning animal.

Thus does Simon construet a trichotomy, fraught with per-
i1ls of over-simplification. By utilizing the extremes of eco-
nomic or psychological man, some scholars may insist that Simon
has caricaturized the mainstreams of economic or psychological
thought. Be this as it may, the writer in his review of the de-
cision-making literature of the social sciences has found few ex-
ceptions to Simont's description of the prevalent underlying as-
sumptlons of rationality. If one aclmowledges the descriptive
aptness of Simon's trichotomy, what of its preseriptive value?
Restated in another way: granted that decision-making analysts,
consclously or unconsciously, formulate an underlying assumption
as to man's rationality, is there one of these assumptions that
is more useful for formulating decision-making schema?

To the writer, the stance, or assumptions as to man's
rationality, from which the decision-making analyst prepares to
discuss the process of decision-making has utility only in terms
of the analyst's objectives and study matter.

One such objective 1s the intent of the analyst in terms
of the normative-behavioral dichotomy or, as the writer prefers,
those models of man that aspire to describe and predict his be-
havior as opposed to those that aspire to prescribe what his be-
havior ought to be. If the intention of the analyst is to de-
seribe correctly human behavior in decision-making situations and
to predict future behavior, then it 1s clear to the writer that

an assumption of omniscient rationality for economic man is at
variance with both the potential and actual behavior of men.

It must be recognized that there are many who have wearied
of the failure of behavioral theory to provide generalized de-
scriptions of human action. ©Stimulated by computer technology,
they are constructing a closer approximation of the rational eco-
nomic man by prescribing rules and routines to help men become
more nearly rational. These research workers appear ready to
leap-frog the question: How does man perceive cholce and act upon

lH. A. Simon, Models of Man: Social and Rational (New
York: John Wiley & Sons, 1957), p. 198,
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1t? and replace it with the question: How can he make his choices
and choice mechanisms better? For some the horizon is endless
and their ultimate goal might well be the following:

We assert that 1t 1s possible to describe analytlcally
any human functlon which can be reascnably deflned 1n objec-
tive terms--and we specifically include In such functions
"hinking" insofar as the term is definsble. If by "think-
ing" one means being able to do arithmetic, or play a good
game of chess, or learn from experience, or make optimal de-
clsions 1In exceedlngly complex situations, then we assert
that thinking can be described analytlcally, and there are
two important corollaries: 1f 1t can be described analyti-
cally, 1t can be simulated; ang if it can be simulated, 1t
can be performed mechanically.

Omniscient, rational economic man, is a viable model for
describing the behavior of a select group of human beings, though
thls group may be limited to the very proponents of the model.
With an objective of prescribing rules for making better choices,
surely one cannot argue that men ought not aspire to the very
heights of rationality. What makes this view so vulnerable to
Simonts attack is that 1ts proponents do not restrict themselves
to a prescriptive role, and often take the either/or position of
Marschak that:

The theory of rational behavior 1s a set of propositlons
that can be regarded either as an 1ldealized approximation of
the acjual behavior of men or as a recommendation to be fol-
lowed.

The wrlter would suggest Marschakt!s set of propositions
are indeed recommendatlions to be followed, but at best could be
an 1ldealized approximation of the actions of very few, if any,
men.

If the Intention of the analyst i1s to devise descriptive-
predictive models of human behavior, hils attention might be di-
rected to elther Slmon's stance of bounded rationallty or that of

psychological man dominated by affect.5 The cholce between these

lR. E. Machol (ed.), Information and Decislon Processes
(New York: McGraw H1ll, 1960)7 pp. vili-ix.

2Jacob Marschak, "Ratlonal Behavior, Uncertain Prospects,
and Measurable Utility," Econometrica, XVIII (1950), 111.

3John Krutilla and Leslle Curry have pointed out, quite
correctly, that many useful studies of a descriptive-predictive
nature have been carrled out wilthin the framework of traditional
economlc man or more commonly, a ratlonal man subject to a variety
of constraints including the costs of obtaining additlional infor-
mation, human falllbllity and lack of clalrvoyance, chance, and
the 1like.

The more constralnts placed on the omnisclence of the
rational man, the closer such a model moves to that of bounded
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two assumptions as to mants rationality 1s influenced by the sub-
ject matter under study. 1In the writer's view, bounded ration-
ality appears most appropriate for those situations in which one
can hypothesize substantial conscious choices and an underlying
view of psychological man lends 1tself to areas of decislon in
which there 1s evidence that less conscious, or instinctive
choice processes are involved.

A model of man's rationality for resource managers.--Re-
sources by definition are culturally determined, that is, a re-

source 1s a thing that becomes a resource when perceived as use-
ful to man. To understand, describe, and predict from the vari-
eties of ways that men manage resources implies a certain model

of man. In this model, men bounded by inherent computational dis-
abllities, products of thelr time and place, seek to wrest from
their environment those elements that might make a more satisfac-
tory life for themselves and their fellows. Simon's concept of
bounded rationality is a suitable framework for such a model.

On the other hand, there is the same pressure in resource
management as well as in other avenues of human affairs to leap=~
frog the need for patient understanding of complex activities and
prescribe efficient resource allocation systems. As has been
previously stated, the assumption of the maximum rationslity on
the part of man cum computer 1s almost inescapable in this field
of research.

In explaining mants behavior in the face of an urban
flood hazard the underlying assumption of man's rationality will
be that of bounded rationality and a prime purpose will be the
consideration of what the specific bounds might be.

Types of Choice Processes

Consclious decision-making provides but a fraction of the
welter of declisions that men make every day. The existential con-
cept of free and conscious choice 1is not only a "dreadful freedom"
but time-consuming as well. The bulk of man's daily decisions are
either habitual or so trivial as to teke on a random aspect; men
thus protect themselves from the burden of consciously choosing
amidst the minutiee of 1ife. The important decisions in 1life,

rationality until such time as the difference might be more se-
mantic than real.

Essentilally a matter of focus, the espousal of bounded
rationality found in this volume, is not intended as a denial of
the utllity of other formulations but rather to assert the utility
of focusing on the limitations in decision-making rather than on
an ideal from which men deviate.
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while relstively few in number, do involve conscious elements in
choice and often tend to be unique. In general three types of
choice processes might be distinguished:

The conscious choice process.-~-There is a general accepi-

ance that conscious choice processes involve some reflection on
the part of the chooser, a consideration of ends, and alternative
means of securing those ends. Churchman would distingulsh between
free cholce or how one would choose on the basis of their own
values; and a more restricted choice; the choices men make when
their own values are bound up with extraneous or irrelevant ex-
ternal factors.l Existential philosophers would deny for the most
part the distinction claiming that, in the last analysis, all men
are free to choose among some alternatives.2 The more psychologi-
cally orlented analyst might emphasize the impsct of the uncon-
scious on even the apparently conscious choice.s In any event,
many of the ilmportant unique decislons men make involve consider-
able amounts of reflection.

The habitual cholce process.--Habitual cholce, or the re-

course to traditlonal or repetitive behavior, has a profound in-
fluence on the ordering of men's actlivitles. Geographers are
quick to note how many responses to man's environment take on as-
pects of habltual choice. The writer would suggest that most
habitual actions, be they trivial or importent, result originally
from more or less consclious decislons, made by some Individuals
singly or collectively interacting with soclety. Certain analysts
like Firey, think that long-term habitual response systems like
open-fleld farming represent not a habltual response to the en-
vironment as such, but "willing conformity" implying even in long-
established traditlonal systems some conscious choice.4
Unconsclous snd trivial cholce.--A detalled discussion of
unconscious cholce 1s beyond the ken, training, or inclination of
the writer. Most readers might confirm that choices of love, mar-
riage, and the llke, are poorly sulted for description by a ra-

tional conscious cholce process. Fortunately, resources

lc. West Churchman, Prediction and Optimal Decision; Phil-
osophical Issues of a Science of Values {Englewood CIliffs, N.J.:
Prentice Hall, 1961}, p. 18.

2Jean—Paul Sartre, Existentiallism (New York: Philosophical
Library, 1947), pp. 38-40.

aGardner Lindzey (ed.), The Assessment of Human Motives
(New York: Grove Press, 1960), p. 19.

4Walter Firey, Man, Mind & Land: A Theory of Resource Use
(Glencoe: The Free Press, 1960), pp. 111-130.
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management eppears to involve little unconscious choice, that is,
choice governed by ernds and means that are perceived dimly, 1f at
all, by the chooser. On the other hand, certain questions 1like
the propensity to gamble with nature, be it drought, flood, or a
home on Flre Island, might concelvably be described by unconscious
cholce processes. This theme will be returned to in later sec-
tions.1

Another type of choice recognized by the writer (but de-
nied by certaln schools of psychology) is that of trivial choice.
Many unique choices (non-habitual) are so trivial (either un-
important or the chooser 1s Indifferent) that the cholce takes on
a random aspect. Indlfference curves attempt to identify a point
at which a cholce between alternatives may be trivial, even though
the alternatlves themselves may have considerable significance.

The process of cholce in resources management.--Elements
of all three cholce processes enter into the decisions made in

the management of resources, but conscious elements appear to dom-
Inate. A mlne 1s opened because there is a need for metal; a hill-
‘side site 1s selected for a home because it overlooks the ocean;
water 1s added to a fleld because 1t has not rained. In others,
one finds habitual response as well; stockpiling or purchasing
sllver persists after the original need has been filled; a house
designed for a level lot is placed on a hillside; fields in an
arld area are watered on schedule whether it rains or not. Some
declsions perplex the analyst and one tends to ascribe to them
unconsclous or random influence. The shrewd small-town merchant
is entlced into Investing in a fraudulent mining stock; a particu-
lar hillside development takes place because the developer once
had a flat tire there; irrigation 1is encouraged because a people
ralsed In a humid clime associate green flelds and flowing water
wlth the good, fertile, and beautiful as opposed to a percelved
ugliness of arid grass lands or desert.

In a broad over view, cholce 1n resource management is
primarily conscious cholce and habitual choice which has been
routinized after a series of initial conscious choices. What are

1L. Wundheller, a psychologlst friend, suggests that the
distinction between unconscious and consclous decision processes
is best made not as a functlon of some class of activity, but
rather as a function of the amount of desire or motivation for a
certain goal. As such desire or motivatlon increases, so would
irrational behavior regardless of type of activity.

Nevertheless, the writer would maintaln that there are
classes of human activity in which most, but not all, behavior
can be explained in a rational, conscious framework, and others
in whilch such explanatlion appears much weaker.
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the bounds of such conscious choices? Firey likes to consider
them as choices coming from three sets; a set of physically pos-
sible alternatives, a set of culturally adoptable alternatives,
and a set of economically gainful alternatives.l White orders
his thinking by defining a set of theoretical choices and a set
of practical choices. These practical choices are controlled by
two principal factors of awareness and restraint.2 This study
will attempt to identify emplrically a range of cholce of flood
reduction measures as Individually perceived. Thls discussilon
will be found in the fifth chapter.

Conditions of Knowledge

Risk and uncertainty.--Choice, however it is made, 1is

made under a variety of conditions of knowledge as to alterna-
tives and outcomes. The best available information may only sug-
gest a range of outcomes, some with a known probabillty distri-
bution and others with an uncertain one. The first case, outcomes
with a lmown probability distributlon, has been distingulshed as
risk, the second case as uncertainty.3

Dlspersion of knowledge.--In the complex world, seldom is
the best knowledge ever able to be completely brought together, or

when this is done, assimilated. There is wlde disperslon of such
knowledge in any community of men. Thus, a descriptive theory of
cholce must deal with the well-informed and the poorly-informed
and the choices that men make under certainty, rlsk or uncertain-
ty. To complicate the matter further, such a theory must deal
with the eventuality that not only do the conditions of knowledge
vary, but the personal perception of the same information differs.
Thus, for an objective standard of knowledge there may be a sub-
stantlally different subjective interpretation of the same.

The conditions of knowledge under which resource decislons

are made.--Natural resource management involves a great deal of
uncertainty. It is first of all an economic activity, with uncer-
tainty slmilar to other economic activities. Secondly, it is a
field of human endeavor particularly sensitive to the great natural

1Firey, p. 37.
2White, Natural Resource Journal, pp. 26-27.

®Since F. H. Knight in 1921 (Risk, Uncertainty & Profit
[Boston: Houghton Mifflin, 1921], p. 233) coined these distinc-
tions, numerous writers have suggested that the division between
risk and uncertainty 1s at best hazy, a vlew concurred in by the
writer. However, whlle the division may be hazy, the distinction
bet¥ein the extreme cases of certainty, rilsk, and uncertainty is
useful.
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uncertainties of drought and flood, fire and disease, and the
like. Thirdly, uncertainty increases rapidly with time. Re-
source managers frequently plan for far longer periods (50-100C
years) than the managers of other economlc activities. Lastly,
1ts technology 1s not only subject to the uncertainty of pre-
mature obsolescence, but of uncerteln disbenefits, frequently of
a serious nature. There are few experts, elther here or in the
Soviet Union, prepared to forecast with assurance the disbene-
fits of the proposed shift from grassland rotation to intensive
farming in the Soviet Union, or for that matter even the long-
term benefits. How do resource managers deal with such un-
certainty? Cilriacy-Wantrup describes a series of measures for
dealing with risk and uncertainty primarily economic devices of
discounts, hedging, pooling, shifting risk, or greater flexi-
bllity In the management of resources. He then suggests that in
the face of great uncertalnty, managers abandon a calculative
approach and fall back on custom or tradition as "habit pat-
terns."l

The dispersion of knowledge in a community of resource
managers 1is related both to variation in the quality and com-
pleteness of the avallable knowledge and to differences in its
perception and interpretation.

One might &istinguish between the common knowledge dis-
tributed more or less normally among a community of resource
users and a dlstribution of technical knowledge. Common knowl-
edge among Illinols corn farmers would have a smaller variance

than a less homogenous group, for example, the worlé-wide commu-
nity of mining investors. The technical knowledge of corn farm-
Ing 1s diffused among a complex of individuals who range from
experts on hybrid seed corn to the entomology of the corn borer.

Glven these dispersions of knowledge or in White!s
terms, 1ts awareness,2 the subjective interpretation varies con-
siderably: Two farmers read the directions on a fertilizer bag,
then apply 1t differently. Two motorists drive the Logan Canyon
road in Utah; for one the sinuous curves following the river are
a pleasurable drive, for the other accident-prone obstacles inter-
fering with his desired speed.

A recent serles of studles of the Jowa Agricultural and

LS. V. Ciriacy-Wantrup, Resource Conservstion: Econouics
& Policles (Berkeley: University of California Press, 1952), pp.
ITI-128.

2White, Natural Resource Journal, p. 27.
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Home Economics Statlon are relevant.l One hundred and forty-four
farms in western Iowa were studied since 1949 for thelr progress
in reaching a public goal of soll conservation measured by a
maximum of five tons of soll loss per acre annually. This goal
was declded on by Soil Conservatlon Service technlclans who pre-
pared individual farm plans for each farm, designed to attain

the goal but without regard to economic analysis. 1In Firey's con-
struct these practices designed to effect such a goal are the set
of the physically possible.

The actual soll loss was measured several tlmes and the
results for 1949 and 1957 are shown in Flgure 1. Farmers were
interviewed at the same time as to those practices that they
thought were desirable to install. If such practlces were In-
stalled the Iowa study estlmated that the soil loss distribution
would appear as shown by the two other curves on Figure 1. Thus
the curves of actual soll loss can be taken to represent two lev-
ols of adjustment to the soll resource; the curves of desirable
practices represent two levels of rising asplration; and the tech-
niclanst! goal represents an arbitrary and economically unrelated
set of physlcally possible adjustments. 1In thls limlted sense,
the curves contrast one type of technical knowledge, and the dis-
tribution of perceived common or average knowledge at two states
of time.

A consideration of the conditions of knowledge under which
flood-plain decisions are made comprises much of what follows,
occupying the greater portions of Chapters Four and Five.

Evaluation Criterla

Given men with certain powers, these being ascribed to
them by the assumptlon made by the analyst as to their rational-
ity, and glven a cholce process functioning under certain condi-
tlons of knowledge, how do or should men go about making deci-
slons?

For certaln cholce processes or assumptlons as to mants
ratlonallty the criterla used to evaluate cholce are inextricably
bound up with the process. 1In habltual choice the criterion is

lJohn C. Frey, Some Obstacles to Soll Erosion Control in
Western Jowa (Ames: Iowa State College Agricultural ExperIment
Statlon Research Bulletin No. 391, 1952); R. Burnell Held and
John F. Tlmmons, S0ll Erosion Control In Process in Western Iowa
(Ames: Towa State Gollege Agricultural and Home Economics Experl-
ment Station Research Bulletin No. 460, 1958); Melvin G. Blase
and John F. Timmons, "Soil Erosion Control--Problems and Prog-
ress," Journal of Soll and Water Conservation, XVI (July-August,
1961y, T5%7-162.
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to do as one did formerly in a similar situation. The criteria
for psychological man dominated by affect would presumably be
such affect. It is for the consclous process of choice that one
might inquire as to criteria for decision making.

Prescriptive criteria.--The prescriptive studles flower

in this effort. To those who desire them, simple and complex
rules are avallable to gulde choices, to advlse when to secure

1 The writer
finds himself tempted to summarize the rules as: the optimists?

more information, to include hunches, and the 1like.

rules, those designed to meximize good fortune (money, best ex-
pectation, utility, or satisfaction); the pessimists! rules de-
signed to minimize 1ll-fortune (worst expectation, regret, ir-
reversible trends); and the neutralist rule of when uncertain
assume equal probablllity for all outcomes.

Descriptive criteria.--Most decislon-making studles are

either prescriptlve or theoretlcal, few being based on observa-
tlons of group or individual behavior. To these studies, one
might add the growing literature of experimental cholce situa-
tions developed malnly by psychologlsts and sociologists.

Taken overall, such studles seem inconclusive. They
yleld mainly negative 1insights by suggesting that decislon makers
do not adhere to many of the assumptions made in prescrlptlve or
theoretical works. 2

Among other things, there 1s some evidence that certain
probability distributions are Intrinsically valued in excess of
their mathematical expectation. Disturbing for game theory con-
structs 1is the finding that some men play not to wiln but because
they lilke the game or they ignore outcomes that appear threaten-
ing to them.

Many analysts adhere to "maximizing" rules, not only as
prescriptive criterla but as approximations of behavior. They
assert that despite thelr descriptive Ilmperfectlons such rules
best approximate and explaln many types of behavior.

Seeking a descriptive rule, Simon suggests that human be-
havior freguently satisfies a rule that he calls ”satisficing."5
In thls construct Individuals simplify the cholce of outcomes in-
to two or three classes: satisfactory or unsatisfactory; win,

lSee bibliography.

®Edwards, pp. 409-411; Herbert Simon, "Theories of De-
cision-Making in Economics and Bsehavioral Science,'" American Eco-
nomic Review, XLIX (June, 1859), 253-274.

5Simon, Models of Man, pp. 241-260.
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lose, or draw, and the 1like. Given such outcomes, Simon has
people seeking or evaluating alternatives until they find one
matchlng a broad class of satisfactory outcomes. In generel,
such an alternative 1s not the optimal one in the sense that 1t
maximizes some esteemed objective. Simon also introduces a dy-
namlc quallty to the construct: if alternative solutions are not
easlly found, then the boundary between what 1is satisfactory or
not might shift downward, and conversely, if a minimum solution
is found with ease, the boundary might shift upward in a fashion
analogous to the psychological concept of levels of aspiration.
Evaluation crilteria for resource managers.--Resource man-
agement contains a body of evaluation criteria, many of which
conflict. First there are the economic criteria of the market;
markets that frequently conform closer to the ideal competitive
situation than the oligopolistic markets of industrial socilety.
These are followed by a host of legislative prescriptions, such
as "that the benefits . . . shall be in excess of the costs" or
to menage for "multiple use" or "first in time, first in right,"
and the like.1 Overlaying this structure are the profound prob-
lems of measuring intangible or opposed values: scenic vistas vs.

water skling, salmon filshing vs. power generation, sand dune
recreatlion vs. steel mills, and the 1like.

A study by the Unilversity of Tennessee Agricultural Ex-
perlment Station into the organizational problems of small water-
sheds, attempted to explore the criteria used by farmers in three
sites of proposed P.L. 566 watershed protection projects, in ac-
cepting or rejecting such programs. They found that:

The results indicated that landowners did not consider
monetary costs and benefits alone when forming opinions about
the watershed program. A landowner's attitude towards the
program frequently was based on one or more of the following
conslderations:

1. Degree of confidence in the individuals or agenciles
supporting the program.

2. A belief that the program would cause a personal mon-
etary loss . . . that the money they would have to pay into
the program could be invested more profitably in other uses.

3. A fear that Individual rights might be iInfringed up-
one « . .

4. A fear that some friends and neighbors would be ad-
versely affected by the program. . . .

1A neo-classic view of the conflict between criterla 1is
the subject of a number of studies at the Unilversity of Chlcago
including: Rilchard S. Ablin, "Misallocation of Electrlec Power in
the Paciflc Northwest" (Unpublished Ph.D. dissertatlon, Depart-
ment of Economics, University of Chicago, 1960); B. Delworth
Gardner, "Misallocation of Resources of Federal Range Land" (Un-
published Ph.D. dissertation, Department of Economlcs, Unlversity
of Chicago, 1960).
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Many landowners had formed attitudes for or agalnst
the program on the basls of incomplete or inaccurate Infor-
mation about 1t.

Crane, in a recent study of the replacement of small pri-
vate dams breached in the 1955 flood In Massachusetts found pri-
marily non-monetary benefit criteria used to decide on replace-
ment.2 The decislons were Influenced by the rigidity of the
state laws on dams and respect, or lack of respect, for their en-
forcement. Where partial ponds survived the breaching, these
proved satisfactory, a finding relevant to the use of satlisfic-
ing criteria.

To the writer, some form of satisficing best describes
the variety of evaluatlon criterla used 1n reaching resource-
management declsions. However, thls 1s at best a weak observa-
tion. Evaluation criteria range from complex computer routines
to the "off-the-cuff" decision and conslderably more studies of
an empirical nature will have to be made before reaching more
useful generalizations.

Unfortunately this study does not contribute greatly to
that task. Its substantive findings, discussed briefly in Chap-
ters Flve and Six, are Inconclusive on this point and subject to
differences of Interpretation.

Declsion Studies in Resources Management:
A Gomparative Table of Underlying

Assumptions

To 1llustrate the use of decislon-making schema in re-

sources management and the variety of underlying assumptions
found in such studies, Table 3 has been prepared. Six works
have been chosen, representing that of a political sclentist, a
soclologist, two economists, and two geographers. Chronologi-
cally by publication date,s these are: S. V. Cirlacy-Wantrupts
Resource Conservatlon, a ploneer study of the economics of con-

servation; J. Blautts study of micro-economic geography, en-
titled "The Economic Geography of a One Acre Farm on Singapore
Island"; Leets Optimum Water Resources Development, which tenta-
tlvely sets forth a methodology for optimal water development in

lDavid W. Brown and Joseph E. Winsett, Organizational
Problems of Small Watersheds (Knoxville: Unlversity of Tennessee
Agricultural Experiment Station Bulletin No. 310, 1960), pp. 2-3.

2Donald Crane, "Small Dam Replacement In South-Central
Massachusetts” (Unpublished Mastert!s thesis, Department of Geog-
raphy, University of Chicago, 1962), pp. 47-48.

5See bibliography for complete description of publica-

tion.
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TABLE 3
COMPARISON OF DECISION-MAKING STUDIES IN RESOURCES MANAGEMENT
Examples
Stud Intent Decision or Rationality
J of Study Area Empirical Assumption
Studies
(1) (2) (33 (4) (8)
S.V. Ciriacy-
Wantrup Descriptive-
predictive Flow Diverse Bounded
Resource resources and minor rationality
Conservation Prescriptive
J. Blaut
"The Economlc Vegetable Bounded
Geography of Descriptive- Land farming rationality
a One-Acre predictive use in with emphasis
Farm on Singapore |on motivation
Singapore
Island®
I. Lee
Water Water
Optimum Water | Prescriptive resources use Economic
Resources in in rational man
Development California |California
E. Banfield
The Moral Descriptive~ [Soclal and |Village in | Bounded
Basis of a predictive economic Southern rationality
Backward activity Italy
SocIeEx
Bounded
W. Firey Descriptive- Polk, rationality
predictive Resources | feudal and with strong
Man, Mind industrial unconsclious
an an socleties |psychological
undercurrents
G.F. White
"The Choice Descriptive- Resource Flood Bounded
of Use in predictive use plains rationality
Resource
Management"
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Choice Conditions of Evaluation
Process Knowledge Criteria
(6) (7 (8)
"Best knowledge" avallable |Satisflcing: A safe min-
Consclous in given soclal group at a Imum standard of conser-
and given time. This knowledge vatlion by preventing ir-
habitual operates under risk and reversabllity of deple-
uncertalnty grouped to- tion
gether
Good knowledge of resource, |Maxlmlze net family in-
Inputs, etc. No distinctlon |come subject to non-
between risk and uncertaln- |economic value con-
Consclous ty. Short-term uncertain- straints
tles estimated and allowed
for and secular trends and
long~-term uncertainties 1g-
nored because of 1nability
to deal with them
Requires data as to physi~ |Maxlmize dollar measures
cal relations and time of net economic product
Consclous trends not yet available. forthcoming from alter-
Suggests devices for deal- native lines of water
ing with risk and uncer- development
tainty
A shared knowledge common "Maximize the material,
Primarily | to the soclo-economic group |short-run advantage of
conscilous within the village. A clear |{the nuclear family, as-
with preference for certainty sume that others will do
habitual and short-term horizons, likewlse. " Those whose
and risk and uncertainty is behavior is conslstent
unconscious | equated with celamity: a with this rule are call-
elements state that cannot be plan- ed amoral famllists

ned for or dealt with but
only feared

Consclous,
habitual,
unconsclous

A spectrum of knowledge but
concentrated in some cul-
turally determined norm.
Uncertainty dealt with in
part by "likelihood" esti-
mate

Satisficing; meeting
criterla of possible,
adoptable, gainful, and
likely to be done by
others

Conscious,
habltual,
unconsc ious

A broad spectrum of knowl-
edge ranging from the best
sclentific to almost total
ignorance. Rlsk with dis-
crete probvabilities de-
scribed as sensitivity
points

Some maximizing of net
present value of gains
over losses but ranglng
from "intuitive accept-
ance to highly sophisti-
cated computations™
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California; E. Banfleld's study of a southern Itallan village,
The Moral Basis of a Backward Soclety; W. Firey's Man, Mind and
Land, an overall theory of resource use; and G. F. Whitets "The

Choice of Use in Resource Management" which accounts for some of
the elements in decision-making as applied to resource use.

For each study certaln key features are shown in tabular
form. These, In most cases, were deduced by the writer as a judg-
ment of the work in question and may vary considerably from the
authors! own intentions, conceptions, and methods.

The features shown In the Table are: {(column 1) a judg-
ment as to the Intent of the study, that is, whether it was in-
tended to be descriptive-predictive or prescriptive; (column 2)
the area of human activity in which the declslons under conslder-
atlion are made; (column 3) whether examples or empirical find-
Ings are included; (colummns 4~7) the four underlying assumptions;
man's rationality, type of declslon processes being discussed,
the conditions of knowledge under which the declsions are made,
and finally the evaluation criteria used to declde cholice.

The slx studles were chosen, not to convey their sub-
stantive findings for Table 3 ill-serves such a purpose, but to
1llustrate the richness and variety of authorship, intent and
assumptions found 1In resource management decislon studies.

The intent of thls volume is narrower in scope and pur-
pose. Although 1t comments on varlous aspects of the declslon
process, lts focus 1s on the conditions of knowledge under which
flood plain resource decislons are made. What is the nature of
flood hazard Information availlable to flood-plain occupants?

What kind of choilces of adjustment do flood-plain users perceive?
What 1s the relationshilp between the perceptlon of hazard and the
cholce of action to reduce flood damage?





