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Before my colleague on this program, Mr. Gordon, takes
over to discuss some of the concrete effects that future
developments are likely to have on corporate planning, I
would like to be permitted to make a few general remarks,
of a slightly philosophical nature, about the new intel—
lectual climate with regard to the future that seems to be
in the making in many parts of the world. It is evidenced
by a wholly new attitude toward the future that has become
apparent in public and private planning agencies as well as
in the research community. The effect has been to extend
customary planning horizons into a more distant future and
to replace haphazard intuitive gambles, as a basis for
planning, by sober and craftsmanlike analysis of the oppor—
tunities the future has to offer.

The change in attitude toward the future is manifesting
itself in several ways: Philosophically, in that there is
a new understanding of what it means to talk about the future;
pragmatically, in that there is a growing recognition that

*Any views expressed in this paper are those of the
author. They should not be interpreted as reflecting the
views of The RAND Corporation or the official opinion or
policy of any of its governmental or private research
sponsors. Papers are reproduced by The RAND Corporation as
a courtesy to members of its staff.

This paper was prepared for presentation at a conference
on Public Affairs Perspective under the auspices of the
National Industrial Conference Board held in New York, N.Y.,
April 20, 1967.



—2—

it is important to do something about the future; and
methodologically, in that there are new and more effective
ways of in fact doing something about the future.

Let me expand a little on these three aspects of our
thinking about the future.

By the change in philosophical attitude to which I
referred I mean that the exploration of the future is no
longer equated with fortune—telling or with the contempla—
tion of crystal balls. Instead there is a growing awareness
that a great deal can be said about future trends in terms
of probability, and moreover that through proper planning we
can exert considerable influence over these probabilities.
Thus "fatalism," to quote, '"has become a fatality.'" The
future is no longer viewed as unique, unforeseeable, and
inevitable; there are instead—it is realized-—a multitude
of possible futures, with associated probabilities that can
be estimated and, to some extent, manipulated.

As for the new pragmatic attitude to which I had also
referred, and which is beginning to be noticeable in govern—
ment as well as in industry, it is due—I think—to the fact
that not only are technology and our environment undergoing
change but the pace of change in our time is accelerating.
No longer does it take generations for a new pattern of
living conditions to evolve, but we are going through several
major adjustments in our lives, and our children will have
to adopt continual adaptation as a way of life. For such
adaptation to occur without major psychological or economic
disruption, it is becoming mandatory for us to strive to
anticipate changes in our enviromment rather than to attempt
to deal with them belatedly and inadequately after it has
become obvious that they are upon us. The recognition of
this need for anticipation has had visible effects. Until
not so long ago, systematic efforts at long—range govern—
mental or industrial planning were in bad odor in capitalist
countries, because they were associated in the public mind
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with what many considered the worst aspects of state—
controlled socialism. This view, fortunately, is now a
matter of the past, and there is a general awareness that
in the competition between Western capitalism and the
Communist bloc the former cannot hope to prevail unless the
quality of its long—range planning is unsurpassed. As
evidence I can point to several developments, in labor, in
industry, and in government. Labor unions show growing
explicit concern not just over the near future but over the
long—term implications of automation and other sources of
increased productivity. In business and industry, there

is likewise a noticeable change in attitude, inasmuch as

a hard look is beginning to be taken in many places at the
possible long—term futures of our society, in order to
derive from such forecasts appropriate guidance for the
operation of industrial corporations; this trend—I may
point out—is quite apparent in the research program of

our host, the National Industrial Conference Board. As

for government, finally, the various Departments of the
federal government are undergoing a thorough reorganization
of their planning methods; this is in consequence of the
1965 directive from the President to introduce throughout
government so—called program-budgeting procedures first
used successfully in the Department of Defense.

The third point I mentioned, our growing ability to do
something about the future, I would like to discuss in a
little more detail.

The reason for this new ability, which is beginning
to assert itself and which—I am confident—will come to
full fruition during the next decade, can be seen in two
revolutionary developments that are currently unfolding.

One is what you may call the second computer revolu—
tion. It took just twenty years for the first computer
revolution to be completed, from the mid—forties to the mid—
sixties, during which time the computer grew up from being
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a bookkeeping device to becoming a highly versatile data
processor and research tool. During that period, both the
cost and the size of computer components have gone down by
a factor of 100, while calculating speed has gone up by a
factor of 10000.

While these trends will continue and, together with
long—distance time—sharing arrangements, will account
during the next decade for a continued annual doubling of
the amount of computer power in the United States, the
second computer revolution will add a significantly new
flavor to this national resource of ours. It will consist
of the amalgamation of two separate trends, which in com—
bination promise to have a powerful impact on planning
processes generally. They are (i) the relative automation
of the computer, in the sense of doing away with many of
the cumbersome aspects of computer programming and thereby
facilitating direct communication between the individual
researcher and the computer; and (ii) the invention of
numerous highly versatile display devices, coupled directly
to the computer, that permit a designer to construct visual
and, when necessary, moving images of his ideas as he develops
them. These two trends, which are well under way, will con-—
stitute the beginning of a true symbiosis between man and
machine, where in a very real sense man's intelligence will
be enhanced through collaboration with a computer.

The other revolution in the making, that will add to
our control over the future, is of a very different kind;
it is more subtle and potentially even more influential. I
am referring to the reorientation that is beginning to take
place within the so—called soft sciences.

The traditional methods of the social sciences are
proving inadequate to the task of dealing effectively with
the ever—growing complexity of forecasting the consequences
of alternative policies and thus furnishing useful planning

aid to high—level decision makers in the public or private



sectors. This lack of policy orientation is now beginning
to be effectively overcome. Rather than continue the futile
attempt to emulate the phyéical sciences, researchers in

the social—science area are realizing that the time has

come to emulate physical technology instead. They are
beginning to do this by seeking an interdisciplinary systems
approach to the solution of socio—political problems. They
will accomplish this by transferring the methods of opera—
tions research from the area of physical technology to that
of social technology.

The potential reward from this evolving reorientation
of some of the effort in the social—science area toward
social technology, employing operations—analytical tech-—
niques, is considerable; it may even equal or exceed in
importance that of the achievements credited to the tech—
nologies arising out of the physical sciences.

Operations analysis was first brought into being
through the exigencies of World War II; it has since con—
tinued to develop and become a widely accepted tool, not
only in the peacetime management of military affairs, but
throughout the operations of commerce and industry.

Among the principal operations research techniques
that have proven themselves in these areas and that show
great promise of being transferable to that of social
technology are the construction of mathematical models,
simulation procedures, and a systematic approach to the
utilization of expert opinions—the latter a subject on
which I will say a few more words in a moment. All of
these techniques—it is almost needless to say—are greatly
alded and continually refined through the availability of
the computer, and the second computer revolution of which
I spoke may well add another order of magnitude to their
potency. 1In particular, automated access to central data
banks, in conjunction with appropriate socioeconomic models,

will provide the soft sciences with the same kind of massive



—6—

data processing and interpreting capability that, in the
physical sciences, created the breakthrough which led to
the development of the atomic bomb.

Among the new pragmatic approaches taken by operations
analysis, that I mentioned, is the systematic utilization
of the intuitive judgment of groups of experts. A method
developed, and still being refined, for the purpose of
obtaining a consensus of informed opinions has become known
as the Delphi Technique. This technique uses a series of
questionnaires interspersed with information and opinion
feedback derived from previous questionnaires. Some of the
questions directed to the participating respondents may,
for instance, inquire into the reasons for previously
expressed opinions, and a collection of such reasons may
then be presented to each respondent in the group, together
with an invitation to reconsider and possibly revise his
earlier estimates. Both the inquiry into the reasons and
subsequent feedback of the reasons adduced by others may
serve to stimulate the experts into taking into due account
considerations they might through inadvertence have neg—
lected, and to give due weight to factors they were inclined
to dismiss as unimportant on first thought.

The Delphi approach derives its importance from the
realization that projections into the future, on which
public policy decisions must rely, are largely based on
the personal expectations of individuals rather than on
predictions derived from well—established theory. Even
when we have a formal mathematical model available—as is
the case, for example, for various aspects of the national
economy-—the input assumptions, the range of applicability
of the model, and the interpretation of the output all are
subject to the intuitive intervention by an individual who
can bring the appropriate expertise to bear on the applica—
tion of the model. 1In view of the absence of a proper
theoretical foundation and the consequent inevitability of
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having, to some extent, to rely on intuitive judgment, we
are faced with two options: we can either wait indefinitely
until we have an adequate theory enabling us to deal with
socioeconomic and political problems as confidently as we
do with problems in physics and chemistry, or we can make
the most of an admittedly unsatisfactory situation and try
to obtain the relevant intuitive insights of experts and
then use their judgments as systematically as possible.

A first major application of the Delphi Technique to
long-range forecasting in a number of different areas was
carried out by Ted Gordon and myself three years ago under
the auspices of The RAND Corporation; a second such study
is currently under preparation.

Another context in which I foresee the utility of this
approach is that of real or simulated decision-making situa—
tions. Many of you, no doubt, are familiar with some forms
of business games. The decisions called for at various
points in such exercises, like those in corresponding real—
life situations, are usually based on intuitive judgment,
and whenever it is desirable to rely on the judgment of
more than one person on such an occasion, a consensus can
be formed through an application of the Delphi Technique.

In more elaborate planning situations of this kind, be
they corporate or governmental, there will be a constant
intermingling of two kinds of judgment, involving respectively
prognostication (of the consequences of alternative courses
of action) and expressions of preference. The proper or gan—
ization of such a decision process into an orderly procedure
requires an elaborate framework. A parlor game version of
such a model is represented by the "Future" game that Ted
Gordon and I designed for Kaiser—Aluminum, and we are think—
ing of turning this game into a serious simulation model
for the use of top—level management decisions.

There are other operations research methods that can
be transferred from the physical to the social domain, but
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I believe that the two I mentioned—simulation and the .
systematized use of informed opinion—while lacking the
elegance and cohesiveness of a scientific theory, represent
crude but effective tools for exploring the future and
thereby aiding the planning process. The newly discernible
willingness to examine the applicability and refine the use
of such tools in the social—science area, together with

the computer capabilities already on the horizon, convince
me that we are entering an era of potentially remarkable
social progress.

To put this prospect in perspective and relate it to
the purposes of this conference, I would like to close by
yielding to the temptation of employing some of the, by now,
well—known terminology that we use in the mathematical
theory of games.

Any form of social intercourse, be it among persons or
organizations or states, can be viewed as a game we are
playing, or rather as a continuing series of games, in which
in some sense we strive to maximize our individual or cor—
porate or national utilities. 1In a parlor game, such as
poker or bridge, one side's losses are the other's gains.
The game is what is called "zero—sum'': no assets are created
or destroyed, the total payoffs to the players add up to
zero. This is not true of the social games we play, when
we try to win friends and influence people, or corner the
market, or negotiate to curtail nuclear proliferation.

Such games are not zero—sum, for the interests of the
participants are not wholly opposed, and the outcome may
benefit all if they act wisely or hurt them all if they do
not.

Now the unfortunate truth with regard to such non—zero—
sum games is that in order to arrive at a positive payoff
for all it is not sufficient just to resolve to be both
cooperative and rational. It takes the existence of a whole

cultural environment, in which we can reasonably expect



that cooperative moves on our part will find a cooperative
response on the part of our opponents in the game. It is
the existence of such patterns of expectation that differ—
entiates civilization from the jungle.

To achieve a modicum of such a civilized culture within
a particular game—playing context requires patient effort
over a long period of time and possibly considerable sacri—
fice. For in playing such games in an as yet relatively
uncivilized environment, we are constantly confronted with
the necessity of choosing between making the most of the
current play of the game and selecting a tactic which,
though nonoptimal in terms of immediate payoff, seeks by
example to create a pattern for future mutual cooperation.
In a way, the choice is the old familiar one between maxi—
mizing profits in the short or in the long run; except that
here, if we opt for the long—run profit and are successful,
we are apt to raise everybody's profit along with our own.

In ordinary human relations in our society, we have
taken great strides in this direction away from the jungle.
Through custom and law we have succeeded in creating a
cultural pattern in which the majority expects crime and
other antisocial behavior not to pay. What is more, quite
aside from the avoidance of actionable behavior, we have
acquired numerous standards in our daily lives which go
under such labels as ''courtesy," '"consideration of others,"
"charity,"
"right" out of habit, and tend to forget that they are the

and so on; by now we simply think of these as

result of a slowly evolving expectation of reciprocity.

The same kind of evolution has taken place with regard to

the behavioral patterns among business firms. And to the
extent that this conference concerns itself with the future
pattern of interactions between organizations in the private
and in the public sectors, it is making its own contribution
to a move away from the mere playing of the private—vs—public

game and toward the building of a more completely civilized



1

formfof;deiety. ,

'THe one area of human relations where we are still
comparatively closest to the jungle and most greatly in
need of more civilized patterns of expectation is that of
international relations. However, in view of the revolu—
tionary reorientation within the social sciences that is
in the making, I think there is good reason to hope that
here too, during the next generation, we shall succeed in
abandoning what has been referred to as the delicate balance
of terror in favor of a more civilized pattern of behavior

within the society of nations.
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