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PANEL ON SCIENCE AND TECHNOLOGY

OBJECTIVES
Develop background of technical and scientific information for the Committee
on Science and Astronautics which is authoritative, timely, and candid, and i
which suggests the point of view of the scientific community. . b
Foster improved nnderstanding on the part of scientists of the legislative re- ey

sponsibilities and processes as they relate to seientific research.

Identify spheres of scientific and technological research which offer exceptional |
promise for our national welfare and security, and which need further atten-
tion, strengthening, or shift in emphasis.

Disenss enrrent methods for conducting research.

Provide information concerning availability of scientific manpower and educa-
tional needs.

Provide information on matters of international cooperation and organizations
concerned with science and techonology.

Maintain channels of communication between the Congress and the scientific
community.

o)

- PROGRAM
THEME : THE MANAGEMENT OF INFORMATION AND KNOWLEDGE

TUESDAY, JANUABY 27, 1970

10:00 A.M.
Call to Order :

Hon. George P. Miller, Chairman
The Keynote :

Mr. McGeorge Bundy, President, Ford Foundation, New York
Opening Remarks:

Hon. John W, McCormack, Speaker, U.S. House of Representatives

Hon. James G. Fulton, Ranking Minority Member

Hon. Emilio Q. Daddario, Chairman, Subcommittee on Science, Res@;&rch,

and Development : : .
Moderator : Dr., Daniel Bell, Professor of Sociology, Harvard University and
Chairman, Commission of the Year 2000, Academy of Arts and Sciences

Discussion Period : :

e

2:00 P.M.

Computers, Communications and the Hconomy

Paper : Forces for Change in the 70’s and 80’s
Summary Remarks: Mr. Herman Kahn, Director, Hudson Institute, Croton,
New York
Discussion Period
Paper : Managing Modern Complexity
Summary Remarks: Professor Stafford Beer, Development Director, Inter-
national Publishing Corporation, and Visiting Professor of Cybernetics
in the Business School of Manchester University, Great Britain
Discussion Period
(IV)
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WEDNESDAY, JANUARY 28, 19070

10100 A.M,
The Individual, the State, and the Machine

Call to Order:
Hon. George P. Miller, Chairman
The Keynote:
Hon. Barl Warren, Former Chief Justice of the United States
Opening Remarks:
Hon. Carl Albert, Majority Leader, U.S. House of Representatives
Paper: Self-Liquidating Ideals
Summary Remarks: Dr. Daniel J. Boorstin, Director, National Museum of
History and Technology, Smithsonian Institution
Discussion Period
Paper: The Individual: His Privacy, Self-Image and Obsolescence
Summary Remarks: Mr. Paul Armer, Director, Computation Center, Stan-
ford University, California
Diseussion Period
Observations : Dr. Osmo A. Wiio, Professor of Organization Theory and Personnel
Management, School of Business Administration, Helsinki University,
Helsinki, Finland
Discussion Period
2:00 P.M.

Iducation for a Changing World

4]
j 4 Pap}ér : Education as Information Systems

Summary Remarks: Dr, George Kozmetsky, Dean, College of Business
Administration and Graduate School of Pusiness, University of Texas
Discussion Period
Paper: Education in Post-Industrial America: Some Directions for Policy
Summary Remarks: Dr. Thomas F. Green, Director, Educational Policy
Research Center, Syracuse University, New York
Discussion Period
Observations: Ing. Fernando Garcia-Roel, Rector, Instituto Technologico y de
HEstudios Superiores de Monterey, N.L., Mexico

THURSDAY, JANUARY 29, 1970 '
10:00 A.M.

Summary Views and Comments:
Professor Ioan D. Stancescu, Bucharest Technical University, and Coun-
sellor, National Council of Scientific Research, Bucharest, Itomania
Dr. L. Harvey Poe, Jr., Partner, Law Firm of Howard and Poe, Wash-
ington, D.C.
Dr. Daniel Bell, Moderator
General Discussion
Closing Remarks:
Hon. George P. Miller, Chairman
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ELEVENTH MEETING WITH THE PANEL ON
~ SCIENCE AND TECHNOLOGY

TUESDAY, JANUARY 27, 1970

, - House or REPRESENTATIVES,
CoMMITTEE ON SCIENCE AND ASTRONATUTICS,
| " Washington, D.C.

The committee met at 10:10 a.m., p ;snént to notice, in room 2818,
Rayburn House Office Building, Washington, D.C., Hon. George P.
Miller (chairman of the committee) presiding.

Chairman Mim.Ler. The committee will be in order. \ ‘

Today, the Committee on Science and Astronautics opens its 11th
annual meeting with the Panel on Science and Technology.

I wish to welcome all of you, the Panel, especially our distinguished
guest panelists, both from this country and abroad, invited guests
and ths public. ‘ -

- This is a particularly significant meeting since it marks the start
of the second decade of scheduled annual seminars with the Panel.
The Panel on Science and Technology has become an indispensable
asset of our committee. From its inception as an experiment in cooper-
ative effort between the legislative branch, the seientific, and the
academic communities, to its present stature as a recognized instru-
ment of advice and counsel for the committee and to the Congress,
the Panel has provided timely information and advice to committee
members, thereby providing a better insight into the myriad of scien-
tific and technological problems facing the Congress each year. |

I wish to thank the members of our Panel for their loyalty and
devotion to this committee. The members have performed a most sig-
nificant, function in aiding the operation of the committee, both indi-
vidually and on those occasions when we meet together in a group.
~Since our last meeting, two new members have joined the Panel, both
of whom are outstanding in their respective fields. I would. like to
welcome Dr. A. Hunter Dupree, who is presently the George H. Little-
field professor of American history at Brown University. Dr. Dupree
brings to the Panel the historical scientific expertise necessary for our
annual deliberations. - o o '

In addition, I would like to welcome Dr. William F. Pounds, who is

?

‘presently dean of the Sloan School of Management, Massachusetts In-

stitute of Technology. - o
. -Dr. Pounds’ extensive experience in the management field, both in
the industrial and academic communities, will fill a much needed void
in thedisciplines represented by the Panel. o -

1) -
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Today, we are meeting to discuss the matter which I believe is of
singular importance to our present society and the future of man-
kind. During the course of the next two and a half days, we propose
to discuss the impact of the computer, cybernation, and communica-
tions on modern day and future societies, to identify problem areas
where legislative emphasis may be of benefit, and to explore the eco-
nomic, individual, educational, and international implications associ-
ated therewith.

I am sure all of you recognize there may be complex facets to the
subject, which is why we have asked a number of distinguished sci-
entists and educators from other countries, as well as the United
States, to put forth their views on this subject.

I would like now to introduce our guest participants to this most
important meeting, and ask they stand briefly as I call the’r names.

Mr. Paul Armer, who is director of the Computation Center at Stan-
ford University.

Prof. Stafford Beer, who is a visiting professor of cybernetics at the
Business School of Manchester University in Great Britain, and also
the development director of the International Publishing Corporation
in London. |
- Dr. Daniel Bell, professor of sociology at Harvard University, will
serve as moderator for the entire session.

Dr. Fernando Garcia-Roel, an outstanding engineer, and director of
%lie Institute of Technology and Advanced Studies in Monterey,

exico.

Dr. Thomas F. Green, who is director of Educational Policy Re-
search Center at Syracuse University.

Mr. Herman Kahn, director of the Hudson Institute in New York.

Dr. George Kozmetsky, dean of the College of Business Administra--

tion and Graduate School of Business at the University of Texas.

Dr. L. Harvey Poe, Jr., partner in the law firm of Howard & Poe,
Washington, D.C.

Prof. Ioan D, Stancescu, who is with the Technical University at
Bucharest, and counselor for the National Council of Scientific Re-
search, Bucharest, Romania. , '

Dr. Osmo Antero Wiio, who is professor of organization theory and
personnel management at the School of Business Administration at the
University of H%lsinki, Finland. | |

Now, it gives me great pleasure to present to you the keynote speaker
of the session today, Mr. McGeorge %undy, the president of the Ford
Foundation, who needs little introduction to this audience. ‘

He has had extensive experience both in Government and academic
communities. Prior to his assuming his present post, he was appointed
by President John F. Kennedy to the position of Special Assistant

‘to the President for National Security Affairs. In this capacity, he
served as staff officer on foreign and defense policy for Presidents
Kennedy and Johnson, | |

We are highly appreciative of his generosity and graciousness in
coming here and talking to us this morning. It is a great privilege and
honor to welcome Mr. McGeorge Bundy. ' ‘
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If you will pardon me, all of us make mistakes. I forgot to introduce
Dr. Daniel J. Boorstin, Director of the National Museum of History
and Technology of the Smithsonian Institution.

KEYNOTE 'ADDRESS‘ BY McWEORGE BUNDY, PRESIDENT,
FORD FOUNDATION, NEW YORK

Mr. Buxpy. Mr. Chairman, Mr. Speaker, members of the Panel,
guest panelists, distinguished guests.

” It is a great and undeserved pleasure for me to have a chance to talk
3 with you this morning about some elements of the enormous topic
‘ % which has been chosen for your discussions this year.
This process by which the Committee on Science and Astronautics
§ has undertaken to engage itself with men of special understonding and

| concern, who have been members of the Advisory Panel over these
years, is an unusual one in the American governmental process, and
I believe, on the basis of the informal but considerable cuntact which :
I have had over the years with these kinds of problems—and the range i
; of what comes before this committee is astounding—that this process
' is one example among many of the way in which this particular com-
mittee has kept abreast of and often ahead of the extraordinary range !
of critical issues which have passed beneath its review. ?
It is a risky business for a variety of reasons to call a foundation i )
executive before any House committee. , é .
[Laughter. ] : , |
Mr. Bouxpy. In the current season, it is a display of courage on |
the part of your chairman, and is deeply appreciated ; indeed there is ;
more courage than meets the eye in it, because although the motivation i
was surely pure, a group concerned daily with the relation of scien-
tific knowledge to public policy runs a considerable risk in inviting
a generalist to keynote any part of its deliberations. , '
"~ You run the risk, maybe, of the visitor turning his mind for the
first time, and rather superficially, to issues which you have lived
with hard and long. « ' ‘ o
- You run the risk the visitor may have only partial or obsolescent
perceptions of the subject whose shape is changing very fast.
o - You run the risk he may pursue a line of inquiry or a hobbyhorse
4 tangential to your own main purposes; and these risks are accentuated
i when you deal with a visitor whose experience in relationship to
et 'knowledge during the decade of the computer explosion has primarily
been in the executive branch of the Federal Government and in private
philanthropy. = A - , ,
~These are two different worlds—quite distinct—but they share one
characteristic which this morning’s assignment has focused for me.
They both have a short memory and a far greater preoccupation with
the opportunities of tomorrow than with the evaluated inadequacies
- of yesterday.. o | ‘ o o
3 ' As a result, private philanthropy and the executive branch of the
Government have a strong tendency to base their actions for today and
their plans for tomorrow at least as much on the apparent lessons of
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personal testimony and immediate and quite human pressure rather
than systematic mobilization of impersonal, historical, and tangible
evidence.

To state this reality, the way in which decisions arc made, is neither
to condemn it nor to excuse it, but to register it as a limitation on the
feeling of someone who has lived this way for the issues which you
have gathered to explore.

They are uncommonly hard ones, and they will need a much more
rigorous treatment than you can get from any one introductory set of
comments, ‘

As I read it, the subject of your meeting in its declarative form is
“The Management of Information and Knowledge.” It implies a prob-
lem, a capability and a potential, if unrealized, benefit.

The problem is that in most, if not all spheres of inquiry and choice, o
the quantities of raw information which are needed and are increas-
ingly available overwhelm in magnitude the few comprehensive and
trusted bodies or systems of knowledge that have been perceived and
elaborated by man. I am thinking, here, not only of knowledge systems
with predictive value, but also of information systematically orga-

" nized to yield the benefit of comprehensive description.
- Where, for example, does the novice urban mayor turn today to get
a comprehension of the interrelationships between transportation, em-
loyment, technology, pollution, private investment, and the public
Eud(ret ? Where does the concerned citizen or Congressman who is inter-
ested in educational change go for the best available understanding of
the relationship between communications, including new technology
and learning ? Who can the modern woman consult when she seeks com-
prehensive and reliable information on the psychological and biologi-
cal implications of using “the pill”’?

Yet, if streams of unassimilated, and certainly unmanaged, infor-,

mation inundate us in the midst of this kind of thirst for understand-
ing, computer information systems, taken comprehensively, do seem to
offer an unprecedented capability of addressing this age-old problem.
They promise this first, because of their vast capacity to store and recall
data ; and, second, because of their usefulness as a speedy tool in sorting
out orders of relationship and dependency among many separately
observed phenomena.

And the faith of modern man reasons that we all can reap important
social benefits if we harness the capabilities of modern systems of
information analysis and storage to convert data into knowledge, and { :
then apply the product as widely as possible to issues of social and .
personal choice. .

Now, if I have correctly stated these elements of need, of capability,
and of potential benefit, then I would register much more than less as .

a believer. At the same time, my own interest and allegiance is engaged
much more by the potential for good of modern technology than by the
present state of the art of application. . .

The results from employment of computer analysis in the service of
policy choice in military affairs and in private enterprise have clearly
been erratic, and ought to induce caution in other potential users. Even

O T Ty
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in these areas, where systems have relatively clear boundaries, and
objectives at least appear to lend themselves to precise specification,
experience with application underscores the limitations of technology
alone. .
It is susceptible only to data which can be quantified and distor-
tions in judgment will occur when nonquantifiable aspects are badly
misjudged or omitted entirely from the calculus.
There is a problem of the direct relationship between the quality of
raw data elements or inputs and the value of the knowledge output.
There is a necessity that one’s theory or explanatory hypothesis
bear at least a partial approximation to reality.
: Indeed, in the light of the findings of some recent congressional '
investigations, one cannot help wondering whether it remains possible
for even the most systematic and most rigorous process of analysis
to comprehend and master the complexities and uncertainties of mod-
ern weapons systems which, as I say, would seem at first blush to be a
relatively simple and well-defined world of analysis.
With these limitations in mind, I do nevertheless want to suggest,
this morning, that the endangered environment offers a current, a large
and an urgent opportunity for the exercise of the kind of faith in the
reasoning process which I have just described. If the popular press
is any guide, the necessity of preserving and restoring the environ-
ment seems finally to have approached the top of our agenda.
: - Fortunately, some sectors of our body politic were ahead of the ; X
’ current and nearly universal alarm. With important leadership from
Congressman Daddario and his Subcommittee on Science, Research,
and Development, Congressmen Saylor and Dingell, and in the upper
Chamber, from Senators Muskie and Jackson, the Congress has led
the way in suggesting the intellectual, managerial, and economical re-
sources that America can and should offer in this worldwide
awakening.

While it seems indisputable, as President Nixon insisted last week,
that prompt action 1is required now to restrain the processes that pol-
lute, and sizable commitments are necessary to clean up the messy
legacy of earlier indifference, we also have an overwhelming need to
learn more clearly how the acts of man affect the stability and insta-
bility of nature’s systems. '

As the Stanford study group on environmental problems of the Na-
tional Academy of Sciences has noted in its recent appraisal of the
crisis, we cannot effectively manage the environment without knowing
what it is, what it was, and what it can be. :

At present, we do not comprehensively or regularly measure environ-
mental quality. We do not know how and to what extent it is changing
and has alreacdy changed. Much of the information now gathered under
the aegis of environmentally oriented agencies—and there are many—
such as The Geological Survey, the Bureau of Commercial Fisheries, ,
the National Air Pollution Control Administration and the Federal :
Water Pollution Control Administration—much of this information,

robably most of it, is obtained for special purposes. Not surpris-
1ngly, but most unfortunately, no agency is either assigned or assumes
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responsibility for conducting an overall ecological evaluation of the
quality of the environment as a whole, nor is there any common inter-
changeable or comparable sampling method now in use, though the
quality of the air, for example, quite clearly impinges on the quality
of water.

But, if a first requirement is to conceive and install a systematic
and comprehensive system of ecological observation and data collec-
tion, there is also a large need for analysis, for manipulation of in-
formation, probably on a grand scale, to identify the simple correla-
tions between independentTy observed and measured phenomena, and
for testing of intellectually ambitious models of ecological reality to
nmtprove our powers of prediction and spur our defensive, preventive
actions.

If in short, it now seems urgent, and perhaps even critical, to take
the largest view of our environment and of its interrelating subsys-
tems, and to address issues of strategic management and preservation,
then it is surely fortunate that information technology begins to make
it possible to do so.

Indeed, some scholars, often with Foundation support, are now com-
ing at environmental analysis from two sides: The economic and the
ecological. Both approaches strive to understand the complex inter-
relationships of mankind with natural systems and the causes of
equilibrium or of instability.

Each approach explores and seeks to identify relationships of de-
pendency between independently observed phenomena. When we
consider a stream, for example, analysts attempt to define the relation-
ship between the discharge of specific amounts of organic materials at
specific locations, and the need of the stream for oxygen at the same
locations. Out of a series of such equations, it seems possible to de-
velop mathematical models which, at their best, may represent primi-
tive skeletons, at least, of a complex system. ,

Formalized, quantitative relationships lend themselves to mathemat-
ical manipulation as verbal descriptions of reality cannot. With the
goal, for example, of achieving a given standard of water purity in
our stream, a good model should enable us to discern the range in cost
of several alternative “cleanup” strategies combining elements of plant
relocation and modified production methods.

Ecologists and economists have already demonstrated that model
building and analysis can yield more penetrating insights than might
come exclusively from the logic of lay observation or commonsense,
and can also have practical application, S

To take a rather specialized example, the mathematical models of
whale populations have predicted within a two percent error what the
annual catch would be. These models could have been used to fix quotas
at a level to protect whale populations and enable them to recover
from the tragic overfishing of the past decades.

That quotas have not resulted, is a political, not a scientific, outcome.
Better, though still inadequate, use has been made of models of the
Pacific salmen industry, which show the most effective kinds of re-
strictions on fishing and which identify the occasions when their ap-
plication will offer the most protection to the salmon.
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Economists at Resources for the Future have recently challenged a
plan by the Army Corps of Engineers to build a number of dams on
the upper Potomac and its tributaries. The Corps proposed, in part,
to construct these dams to hold water that could subsequently be re-
leased in dry season to dilute wastes in the lower river and thereby
sustain throughout the year a steady standard of water quality.

The analysts in RFF constructed a mathematical model of the hy-
drology of the river basin and explored the costs of a number of alter-
native methods of assuring the given standard, as well as higher and
lower standards, of ‘water purity. They found that all alternatives,
combining various treatment methods were substantially cheaper than
the proposed dams, and that some cost only one-tenth as much.

Here we have an illustration of the generic difficulty of analysis
and recommendation whexn those making the analysis and the recom-
mendation may have a special interest or concern 1n a particular way
of solving the problem. ' o

Now, to be sure, all these models have or could have' practical
immediate utility in saving whales, saving money, or insuring water
quality, What is more important, for our purpose is that they offer
promising evidence that analysis of complexity can enhance the
rationality of decisionmaking. Even if one knows that a reservoir is
2 more expensive way of keeping the Potomac clean than advanced
waste treatment, one may still prefer to keep. it clean in this
more expensive fashion. B . -

Similarly, it is quite conceivable that a decision to extérmiinate
whales might be deliberately arrived at. It is deliberation that the
models make possible, and, indeed, in some sense, enforce, and that
isnot the least of their social value. S

For our part, in the Ford Foundation, we seek to contribute our
share to the creation of expanded, relevant kinds of information about
our environment and the threats to it that this time requires. Five years
ago, the foundation’s board of trustees, on the recommendation of my
predecessor, authorized the development of a program in resources
and environment, and our experience in this increasing effort in recent
years suggests to us the very high priority that should now be attached
to study and appraisal of the environment on the broadest scale."

We have recently begun intensive discussions with scholarsand
public officials on this question. And while we have no formal recom-
mendations, at least as of this date, as to the ways and means of pro-
ceeding, we are encouraged to believe that there is a vital and com-
plemeritary role that philanthropic institutions.can play along -with
the executive and legislative branches of Government, other educa-
tional and research institutions, and indeed the.family of nations
acting in concert to facilitate the broadened intellectual attack these
‘problems require. ‘ | T
~ The environmental dangers we face, the systems we need to under-
stand, and the remedies to be fashioned, will frequently be interna-
tional in character, an aspect properly recognized by the recent, rela-
tively underreported decision of the Secretary of State, Mr. Rogers,
to create an Office of Environmental Affairs, headed by Mr. Christian
Herter, Jr., in his office. S -
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I myself am convinved that energy for both rigorous study and
prompt action must derive from national governments, and not be
remanded to, or anticipated from, supranational agencies or voluntary
assemblies of motivated individuals sharing the same concerns or
intellectual training across political boundaries. There is no sub-
stitute for the motor force that comes from governmental power. At
the same time, I also see important possibilities for international
cooperation and collaboration in these urgent tasks.

There is not only the manifest fact of our national interdependencies
in relation to the environment across national boundaries; there is also
no obvious, ideological basis for disagreement over causes or relative
responsibility and no political gain to be realized from a posture of
isolation.

Indeed, there is some reason to believe that even potential adver-
saries, at least in other fields, will welconie and be responsive to an
initiative for communication and intellectual consultation on these
complex scientific and technological questions. And there is certainly
reason to hope that a fruitful intellectual consideration of our com-
mon stake in preserving the environment could facilitate discussion
of even harder 1ssues of common concern. |

In addition to the political possibility for cooperation there is the
undeniable fact that the human race, as a whole, confronts problerns
of awesome compiexity. The intellectual talent which must be encour-
aged to address these problems is not only exceedingly scarce, but also
geographically and politically dispersed. Every experience that I, at
least, have had in exploring issues of common concern with the in-
tellectual and scientific leaders of other societies and states, has con-
firmed what I think one can feel in one’s bones to be true, that the best
ideas and perceptions are likely to emerge from circles of intellectual
competence deliberately made as inclusive as possible.

So, as we launch this decade—and it will probably be much longer
than that—of attention to the environment, there is much to be said for
activation and steady cultivation wherever possible of a workable
process of international intellectual consultation and collaboration with
nationals of countries that may be potential adversaries as well as with
traditional friends. This process will not happen automatically. It
‘needs to be made someone’s business; it necessarily requires a new order
of collaberation between the State Department, the science agencies,
and the nongovernmental academy ; and it should have congressional
encouragement, as it clearly has from this committee and from this
Advisory Panel, as well as executive direction.

One can conceive of at least three different levels of fruitful inter-
national exchange: , '

First, we should make every effort to insure that the national sys-
tems for monitoring, collecting, and storing environmental data are
compatible. I believe that early and serious effort across political
boundaries, to achieve intellectual consensus concerning the key phe-
nomena to be observed, and the quality indices to be established, can
obviate dangers of poor or nonexistent linkages between mechanical
national arrangements for collection, storage, retrieval, and exchange.

Second, assuming, as I do, that each nation will independently pur-
sue research and experimentation in remedial actions, information on
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work in progress, on results and understandings, however tentative,
must flow freely across political boundaries. There is simply too little
time, brainpower, and public money available for nations to operate
in this area either in a chauvinistic or unconsciously introverted fash-
ion; for countries to run up blind alleys, trod earlier by others, or
remain ignorant of promising approaches under scrutiny elsewhere.

The responsibility for insuring the necessary exchange of informa-
tion in these matters rests with each nation and its interested intellec-
tual community, and the priority for public policy here, it seems to
me, is the provision of resources for an expanded flow of personnel
and information materials from points of national origin, rather than
the creation of new, allegedly coordinative international agencies.

Third, when the necessary intellectual mobilization begins to yield
operational applications, there will surely be opportunity for shared
international effort. The developed countries will have their tradi-
tional obligations vis-a-vis the emerging countries, and new patterns
of international law and management seem likely to be required with
respect to our priceless, collective oceanic, and inner and outer space
assets. ‘

Now, the prospects for a successful defense of our-natural environ-
ment, within our own political sphere, as well as in cooperation with
others, cannot be insured simply by a commitment to a deeper and
broader intellectual inquiry, however fundamental I believe that is.
It will also depend on at least two other factors which have his-
torically been a concern of this annual gathering, and which remain
worthy of your attention in these days.

I refer, first, to the health of our system of higher education, and in
particular, to our system at the graduate level for the development of
an adequate supply of professionals, skilled in many fields and moti-
vated to tackle these vast, but imperative problems of public choice
and policy; and, second, to the health of our political process, its re-
sponsiveness to the requirements of national welfare, its capacity for
sober deliberation, wise choice and timely, effective action. ‘

I, for one, share the anxiety that many feel today for adequacy and
weli-‘being of each of these vital systems. -

In higher education, the problems are many and complex. There
is, to begin with, the anxiety that many intelleetuals and scholars feel
at the seeming incapacity of our society to put first things first; the
anguish they feel over their perception of a eivilization which seems
awash in its own errors and excesses. »

It would be a grave mistake to blink at the increasing estrangement
that many of the most gifted in the American Academy, and not just
the young, feel toward the values that swirl and prevail in the larger
culture and society that encompasses them and their work and their
inclination to withdraw from engagement with problems upon that
laIEe-r scene. - :

t the same time, complementing this external criticism, there is a
self-examination and search among many scholars for a fresh and
vital definition of the tasks and role of academic men in modern life,
an inquiry undoubtedly induced in part by the relentless probes of
questioning students motivated to make a difference, an inquiry not
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unrelated to the apparent obsolescence of many of the structural forms
that have grown up in the contemporary university. ‘

Yet, if these enigmatic forces are easier to describe than to recon-
cile, my quick earlier survey of some of the dimensions of the intel-
lectual challenges of environmental restoration may have suggested
my own personal conviction that no modern society is going to make it
if it fai}s to connect its muscular actions, its actual operations in
society, to a discriminatiug intellectual process.

The demand for guidance and understanding by the intellect has
never been greater and not only with respect to the environment, but
it is also true in the voracious demands of modern society for increased
scholarly attention and more powerful intellectual insight concerning
the learning process, the aging process, the reproductive process, urban-
ization, and all of the forces which compel both human adaptation and
institutional change in the technological era.

My own feeling is that the ongoing and many-faceted debate over
academic purposes and values will find a continuing focus in the inter-
section of the important questions of intellectual freedom with the
forms of educational finance, which is an emerging problem on the
horizon of everyone’s consciousness, if not yet clearly at the top of any-
one’s formal agenda (except perhaps for the college presidents and
boards of trustees who see it face to face in this season).

‘We have finally faced up to at least some of the distortions and dan-
gers of channeling disproportionate amounts of Federal aid for grad-
uate training, research, and for institutional development through the
defense budget. We seem increasingly aware, as well, that grants of
fragmented financial support for highly specialized, if appropriate
educational objectives do not invariably produce a coherent or healthy
community of scholars and students at the point of actual operation in
the college or university. o _

But the broader national debate—in part, clearly, a political debate
which must be led by responsible governmental leaders—which will
define and affirm the goals of our system of higher education both for
individuals and for society and the terms of public support and ac-
countability, has barely begun and is increasingly urgent.

In this necessary discussion, the Congress and the public have a
right, in turn, to expect the academic community to come forward with
the professional, the curricular, the organizational innovations, and
protections which an sra of protracted engagement with issues of wel-
fare and policy will require. L :
- There is no substitute, in other words, in this, a critical period, for a
new level of interaction between the leaders of the educational com-
munity and the leaders of the political community. ,

- Now, finally, and returning really to this problem of the environ-
ment and of the relation between what we understand of it and what
we do about it, I come to the interaction of ideas and ;action—the
capacity of a general and informed public no less than of the leader-

.ship of a democracy to make wise and effective commitments in policy

and in program when tested and reliable information is available.

I have argued earlier that the computer can help us to achieve a
more penetrating and encompassing understanding of the world’s
natural systems and how man affects them. In the hands of men of
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powerful and scrupulous intellect, this modern tool can help us to de-
fine the situation, but I have not asserted, and I do not believe that this
intellectual process will define “an” answer or “the” remedies.

For action, we must look to the political process. That is the arena
where facts are assayed and values collide, where interests compete
and policy or stalemate results. And when the needed observation and
wider analysis of our threatened environment is further along, my own
guess is that the necessary remedies and the assessment of damage
costs will cut profoundly across many of our deeper values, especially
in the economic ethic and motor of our national life.

This new knowledge of where we are, and perhaps of how late it is,
may place great strain on our political process. There will be no obvi-
ous, congensual and painless technical panacea available to us. We will
not be able to avoid a widened definition of the processes of industrial
production which will embrace the full costs of safely disposing of or
of recycling waste materials. There will be sharp political conflict over
the assignment of these additional burdens of cost. There will be
clearer understanding of the price to the current generation of environ-
mental damage unconscionably shunned by earlier eras, and we may
have indisputable evidence that further procrastination will lead to
irreversible destruction.

In his recent state of the Union message, President Nixon has sug-
cested the possibility of a conscious and active national policy of redis-
tribution of population, and he has also challenged the assumed iden-
tity between economic growth and individual well-being. He has thus
identified two of the central topics of a far-reaching debate on the
future quality of our life. . , -

The values of our society and the quality of our politics will surely
be tested sharply by choices between adequate and insufficient action ;
by the assignment of the burden between producer and consumer, be-
tween private and public sectors, and between present and future
generations. | o

In that great debate, we will be enormously dependent on the ability
of men of scholarship and knowledge to communicate dangers, and the
range of promising strategies and operational urgencies in terms that
are understandable to the general public and to those with political
responsibility for action. |

We shall also need a political process which is both open and co-.

herent. On the legislative side, that process must afford opportunit
for representation of views by individuals with a human interest as well
as by organized groups with a more tangible economic interest ; repre-
sentation of views in behalf of the unvoiced, but nevertheless real stake
olf future generationsas well as that of participants in the next general
election. : . ; S

“And in the eéxecution of the generally approved programmatic
course, ‘if we should reach that stage, legislation should be strong
enough to prevent bureaucratic splitting of the difference of under-
lying disagreement by tolerating or encouraging executive agerncies to

operate inﬁepéndelitly and inconsistently, one with another, undoing
with today’s directive or action on this side of town what was painfully

resolved in someone else’s office yesterday. o
_In the end, the effective translation of the desire of man to preserve
hisenvironment and the achievement of that preservation, will depend
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upon the skills of the public man—the capacity of the individual legis-
Iator and of the executive decisionmaker to sift the evidence, to dis-
criminate between theories, to interrogate the scientists and scholars,
to reach conclusions and to help create the public understanding and
support for necessary action.

In the era of information explosion, societies can become paralyzed
by a plethora of facts and the absence of obvious conclusions. Or, they
may freeze when the indisputable facts and necessities offend received
values and conventional wisdom.

Neither form of paralysis is likely, certainly not necessary, if the
linkages between the arena where pohcy 1s forged and the relevant
circle of informed and disinterested citizens and scholars are firm
and easy. This audience and its gatherings in earlier years, happily
embody that process, that value, that tradition at its best. The agenda
of your common concern is important evidence for the proposmon
that the discoveries of science and the disciplined intellect must be.

made to serve, must tend to serve, rather than overwhelm mankind.

as he sets out in a new decade to tackle his unfinished a genda of pollu-
tion, pestilence, population, poverty, and personal productivity. [Ap-
plause. ]

Chairman Mirrer. I think the reception of your remarks, Mr. Bundy,.
indicate their 11nportance to these people I want to thank you for:

them.

It now becomes my very great honor to introduce a man whom I have.
had the privilege of knowing for at least 25 years and whom I look
upon as a great Zmerlcan statesman.

The Honorable John W. McCormack was the father of this com--
mittee. Some 12 years ago, he anticipated the necessity, in Congress,
for a voice that could keep abreast of the then rapidly developing
times. He chaired an ad hoc committee that resulted in the adoption:
of the Space Act and in the establishment of the Committee of Science:
and Astronautics within the Congress.

I want to thank him for his continuing support and encouragement
He has never missed one of these meetings. We have always been able

to go to him. He hag been most generous with his time and efforts in

our behalf.
It is my privilege to introduce the Speaker of the House of Repre-
(? rmack. [Applause and stand-
1ng ovatlon 1 ,

REMARKS OF HON. JOHN W. McCORMAaCK ‘SPEAKER
. HOUSE OF REPRESENTATIVES

‘Speaker MoCormack. Mr. Chairman, dlstlngulshed members of the
Committee on Science and Astronautics, guest panelists, Dr. Bell,
the moderator, and ladies and gentlemen :

We have just listened to the keynote remarks of Mr. Bundy. I want
to congratulate him. They are very profound indeed, and I might
also say constituting a challenge that confrontsall of us Wlthout regard
to what our sphere of activity might be.

It is a pleasure for me to join with you at this 11th meeting of the
Panel on Science and Technology. This annual event has been dis-
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“tinguished over the years by the high caliber of the participants, the

important subjects which they have discussed, and the opportunities
that it has afforded legislators and scientists to meet in friendly ex-

-changeof views. .

‘As one who has come each time over these many years, I have al-
ways looked forward with anticipation to the array of topics and the
new participants, many from other parts of the world, and I have
welecomed the opportunity to talk again with old friends who serve
-on the permanent panel. ,

Let me assure you that I view the Science and Astronautics Com-
mittee as yielding to no other committee of the Congress in the im-
portant role it can play in shaping the destiny of our great land and
1n having its effects throughout the world..

I was chairman of the predecessor select committee which wrote
the Space Act, and out of which this permanent committee grew, as
Chairman Miller so kindly mentioned in his introduction of me. I
deliberately moved to amend the rules of the House to extend the
jurisdiction of this committee over all of science. The space program,
important as it is, was only a harbinger of the proliferating public
jssues associated with science to which the Congress must bring close
attention. : - T o

Many of us in the Congress, who are not ourselves scientists, are
‘made uneasy by the dangers of misuse of science; but, at the same time,
T also have faith that in working together to weld the humanistic
interest of Congress with the technical objective interest of the scien-

‘tists we can make science our tool and not our master.

As T look at your intended program this year, with its emphasis on
‘the management of information and knowledge, I am aware of the
importance of these same problems within the Congress. The Speaker,
the majority leader, the minority leader, and the whip face problems
of information management. The Rules Committee and other commit-
tees represent management. tools working in behalf of the larger
objectives of the House. L . , v

There are corresponding needs and functions in the other body, and
you notice I mentioned the other body. : ;

Congress itself suggests, at the opening stage, considering how the
modern tools of science can be employed directly in managing its own
information flow. This must be done  ways that we feel enhance
our certainty of knowledge and decisiveness, not in ways which force
‘Members unfamiliar with computer programing to remold themselves
or to surrender any of the powers granted them under the Constitu-
tion to a hired staff. , o ' -

Our problem with the information explosion in the Congress is
but a reflection of the growing complexity of the larger world. We
cannot ignore this complexity; we cannot put aside the problems and
theissues. . = = . - ; .

How can we meet the challenge effectively and efficiently? Can it
be done without changing our traditional institutions, to warp them
beyond recognition, or without subversion of our basic goals? 5

We look to those of you who are scientists working in these fields for
suggestions, guidance and cooperation. But the final shaping of the new

tools must be a joint enterprise. This is because there are just as
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specialized and complexed institutional practices which surround our
work in a functioning democracy as there are mysterious formulas and
principals in your scientific world.

I might say I consider this to be a very important session that will
take place. Iy am very proud of this committee. I am proud of the
working atmosphere, the understanding atmosphere, that has de-
veloped between the House Committee on Science and Astronautics
and the scientific world. It augers well, not only for the people of the
United States, but for the people of the entire world.

I realize the sacrifices you ladies and gentlemen have made, in com-
ing here to attend these meetings; and I want to express to each and
every one of you my deep appreciation, because the work that will take
place, the meetings that will take place and the knowledge that will
develop therefrom, benefits not only the members of this committee but
also benefits the Congress of the United States. |

I might say that when I was chairman of the Select Committee, that
out of the meetings there was borne, in my mind, a thought that there
should be a Committee on Science and Astronautics as part of the
House of Representatives. I realized that establishing such a commit-
tee and appointing members to it was not going to create scientists in
the sense we use that word for those who devote their entire life study-
ing in the field of science, but I did think that men appointed to this
committee would become dedicated to the legislation that came before
this committee, and in that sense, they would become legislative
scientists. ‘ ‘

The reason for that is that with the conflicts, duties, and responsibil-
ities evolving on Member of Congress, as Members are assigned to dif-
ferent committees, they take an interest in their committee work. They
become specialists from a legislative angle in the field of legislation
that under the rules of the House is referred to the various committees
of the Congress. ~

The basis of the thought I had in the establishment of this commit-
tee, in leading the fight for it, and in giving it a broad jurisdiction
rather than a limited, purely academic one, was that Members ap-
pointed to this committee would meet a challenge, not meeting once
every 3 or 4 or 5 years to consider an authorization bill; but they
would have constant questions arising that would challenge them, and
that they would dedicate themselves to become as profound in their
knowledge in the field of science as is possible from the human and
the legislative angle. ' o '

So, I think this committee has justified the thought I had which
developed out of my chairmanship of the select committee out of
which eame the Space Act with which you are all familiar.

I might say, I am proud—I repeat, I am proud—of the work of this
committee, particularly so under the leadership of Congressman Miller
and all of the members who have so effectively cooperated with him
and who take their work so seriously and which has developed this fine
atmosphere which is prevalent in" this room today and which will
radiate not only to the Congress and throughout the country, but
throughout the world. '

But, ladies and gentlemen, I, as Speaker of the House of Representa-
tives and personally as John McCormack, I want to express my pro-
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found appreciation for the deep interest each and every one of you
have taken in this and in making the sacrifices I know you have made
to be here on this occasion, and to attend the 11th meeting that will
take several days to accomplish.

I thank you for inviting me to join with you at this opening ses-
sion. I look forward to talking with you more in the meetings that
will take place during the next several days, and I am confident out
of these meetings that will take place will come contributions that will
be beneficial, not only to the United States of America in a limited
way, but beneficial to the entire world. Thank you very much.
[Applause.]

(%)ha,irma,n Micrer. Thank you very much, Mr. Speaker, for your
continued interest. We again thank you.

It is my privilege to now introduce the ranking Republican mem-
ber on the committee. May I say, in the 11 years of this committee’s
existence, partisan politics have never entered into it. We have tried
to work together, and have successfully done this.

It is a great privilege to introduce Mr James Fulton, the ranking
Republican member of the committee. [ Applause.]

REMARKS OF CONGRESSMAN JAMES G. FULTON, RANKING MINOR-
ITY MEMBER, COMMITTEE ON SCIENCE AND ASTRONAUTICS

Mr. Fourrown. I want to agree with the chairman and thank him for
the introduction.

You know, space is a mighty big place. Since the Speaker started
us off on space, we found it hasn’t been big enough for politics yet.
As a matter of fact, on this committee, the votes have not been political.
It is an amazing thing that in 1961, when President Kennedy said
that within this decade we would land a man on the moon and safely
return him, the House of Representatives, in a record vote, voted 100
percent unanimously to do it. So let’s give a hand to President Ken-
nedy, the Speaker, and the Congress. [ Applause.]

This is a distinguished audience, as the Speaker has said, It is a
most distinguished audience. If you will look around to your right and
to your left, to the ladies present, it is an audience that has been culled
from the intellectual pinnacles of this country and the world.

Our permanent panelists are a great inspiration to each of us on the

committee. It is always a pleasure to extend a warm welcome to you,

because it is like a window for us into science. To you I hope it is a
window into the operations of Congress.

As a matter of fact, this committee ought to be more than a window,
and I believe it is, Mr. Speaker. I believe this is an open door.

Too many times, we have problems brought up with no direction
given to the Congress as to practical solutions. It is very easy to sit in
a club or in a schoolroom or among your friends and find that you
all agree on something, But have you people who have never been in
Congress ever gone out on a Sunday afternoon with your family and
tried to decide whether to stop either for a picnic or at the little red
schoolhouse? You found how difficult it is to reach a decision on the
right place in the road to stop, just within a family.
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There are 200 million people in our U.S. family, represented by
435 men and women in the House, and 100 in the Senate. It is up
to us to work out what the directions our country should take in
this tremendous expanding universe. Actually it is a fearful job and
it is such a fearful challenge you wonder whether we are heading in
the right direction. :

I want to extend a special welcome to your new panelists and greet

the members of the panel who are attending here for the first time:

Dr. Bennett, Dr. Wilson, Dr. Dupree, and Dr. Pounds.
They will discover they have become part of a remarkable panel.

They will also discover, as the committee members have, that the panel

meetings are a rewarding personal experience.

Since 1959, the Panel has grown in value with the committee far
beyond what we envisioned 11 years ago. That growth has been com-
mensurate with the expanding responsibility of the committee in the
scientific research and technology.

The depth and scope of the Government’s investment, in research
and development has deepened and broadened the responsibilities of
the legislative jurisdiction that the committee is assuming to a greater
and greater degree.

I would like to add, too, that we committee members are trying to
live up to this responsibility. We are visiting the schools, the univer-
sities, the scientific establishments, yes, even the foundations. I want
to say to Mr. Bundy, after his bath of fire on the tax bill for founda-
tions, that we are glad to see you come out of the heavy foliage again,
even with a deep tan. [Laughter. ] E .

And that you look in pretty good health. The foundations may be
a good bit like Government agencies. They are always dying, but they
never go out of existence. [ Laughier. ] , ,

Today, we are beginning a meeting concerned with the management
of knowledge. This topic is of utmost importance. The fact is, that our
country has, in recent years, produced a flood of scientific information
and innovation which is yet to be fully evaluated and digested.

The question is this: Is this a disease? Is it up to proportions where
it is beyond control ? Is it ravaging or is it helping ? |
- This is an area that must be of continuing high concern to our
committee, as well as to the technological managers of this new
technology. ‘ : o _

The new technology for management of information is steadily
expanding at a tremendous and geometric rate. It is becoming increas-
ingly and unbelievably expensive. o [

~The question is, When we come to managing knowledge, can you
put a Congressman in a computer? Can you put an ocean in a com-
puter? Can you put a nation in a computer? Can you put a whole
civilization in a computer ? : : ' E

. The second question is this, Do we want to? Where does it stop?
‘What is the relationship of science and government? What is the
relationship of science and schools? What is the relationship of science
and the goodly heritage I individually inherited of my own world
and my own- universe? How far is that going to be changed? How
much is my immediate environment going to be changed for my own
-good, Mr. Bundy? I may not want it.
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We people in Pittsburgh liked the smoke for a good many years.

Didn’t we, Dr. Stever ¢ [ Laughter.]
Dr. StVER. I wasn’t there.

Mr. Fouron. In Pittsburgh, you might not hear talk about elimi-
nating too much smoke, because we fear the elimination of the plants
with the smoke,

So, Dr. Stever, on my advice as your counsel and as a member of
the Panel, you will not answer the question. [Laughter.] :

Is science going to be the handmaiden of our civilization, or is this
“science” going to be the Medusa of our hates? Is science to continue
to be the power behind the unchallenged engines of war, and the
uncontrolled arms race, this race for human destruction? Or has the
world arrived at the peak of its ability for mutual and instant
destruction ?

Some of us are beginning to think it has. We are getting mighty
tired of $70 billion for defense and $2 to $3 billion for science for
peaceful uses on the basis we have now gotten to the moon. It is all
over, boys and girls, and the taxpayers are going to crawl back into
their holes.

I hope you and your report will justify science. I see Dr. McElroy
sitting here. I am very proud to have you here. He is head of the
National Science Foundation. It is a tribute to you and to Dr. Leland
Haworth, as well as this committee, that of $500 million requested
last year there was appropriated $477,605,000. Give him a hand.
[ Applause.]

That is one of the highest ratios of a sustained budget in the
Congress. The National Science Foundation is now under the author-
ization of this committee, 1 |

May I finish with this. Through the Panel deliberations over the : ;
next 3 days, I am confident the committee will gain new and broader ;
insights into the problems of information management. Our civiliza-
tion must confront this tremendous problem in order that, in this way,
broad and effective and objective legislation can be evolved.

Thank you, and don’t ever run for Congress, you scientists. You
might be elected.

Chairman Mirrer. It is now my pleasure to present to you the
man who has done all of the work or directed the work in putting this
Panel together over the years.

You know, T come from the West, the Far West. I am old enough
to remember some of the things that took place back in the early days !
of this century, and we had a saying out there, “You don’t keep a |
watchdog and do your own barking.” T don’t try to take over for
him. T am very happy to introduce to you the man who has done such
a wonderful job here, and T hope that you will give him the reception.
he deserves. ’

REMARKS OF CONGRESSMAN EMILIO Q. DADDARIO, CHAIRMAN,
SUBCOMMITTEE ON SCIENCE, RESEARCH, AND DEVELOPMENT

Mr. Dappario, Mr. Chairman, my colleagues on the committee, Mr.
Bundy, Panel, our guests, ladies and gentleman, the chairman has
put me in the category of a watchdog here, but, Mr. Chairman, T
don’t intend to do much barking.
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I do, first of all, want to call attention to the fact that as we approach
this new decade, a theme such as this one does point in an abject way
to the great problems we face. I do hope, Mr. Bundy, it can be kept in
mind as it should that the Panel with us today gives me confidence that
in facing these challenges, to quote you, “that it will be done in terms
that are understandable to the general public and to those with politi-
cal responsibility for action,” because it has been our hope and our
intention that the advisory capabilities that we have developed in this
committee will develop exactly that stance for this committee and for
the Congress in these extremely complicated areas.

I do believe, too, that it 1s important that this committee, as it
meets under these conditions, has a moderator who understands the
subject thoroughly. I can’t think of a better one than the one we have
here today. .

Dr, Daniel Bell is a professor of sociology at Harvard University
and Chairman of the CF())mmission on the gar 2000 of the Academy
of Arts and Sciences, which shows his involvement in forecasting as
& developing capability. )

When someone asked him today if he was at Harvard now, he said
he was of Harvard, but not at Harvard, and that is true because he
is currently the distinguished scholar at the Russel Sage Foundation.
He is an author, an editor, a man tremendously involved with the
problems which this society and the world society, in truth, face.

I am pleased to introduce to you Dr. Daniel Bell, and to turn this
%eﬁting over to him as moderator. Now it is fully in your hands,.Dr.

oll. |
Dr. Berr. Thank you.

REMARKS OF DR. DANIEL BELL, PROFESSOR OF SOCIOLOGY,
HARVARD UNIVERSITY, AND CHAIRMAN, COMMISSION ON THE
YEAR 2000, ACADEMY OF ARTS AND SCIENCES '

Dr. Berr. This is a rather unique educational enterprise, even more
80 by the fact that it is initiated by the Congress. It brings together
Members of the Congress, members of the scientific and academic com-
munity, and an interested public to discuss, not a specific legislative
iszue, g’ut a broad theme .a‘ncll3 to try therefrom to pool knowle(fge, ro-
vide some public understanding, and perhaps some guidelines in iden-
tifying relevant problems. ' B

The'theme here is the management of information and knowledge.
‘We are going to organize it essentially as a seminar with two papers
at each session, beginning this afternoon, and papers tomorrow morn-
ing and afternoon, and finally' a seminar discussion on Thursday
morning. B ' o o

The theme is the management of information and knowledge. Mr.
Fulton in speaking raised certain questions about goals. I thought, yes,
there ‘is one thing lacking in the topic which is the role of wisdom.
The problem is how do you apply wisdom to the management of in-
formation and knowledge. ' ‘

- A number of years ago, Columbia University was sued by a student
on the ground that the university did not provide him with wisdom.
And he wanted his {uition back., .The court denied his claim on the
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ground that a university does not provide wisdom ; it only provides
knowledge and information. _ _ _

The question is, How do you apply the wisdom to information and
kmowledge? And to Mr. Fulton, therefore, I can give a bit of rab-
binical wisdom, a story of a man who asked the rabbi about wisdom.

“Rabbi,” he said, “you are a wise man. How do you become wise?”

The rabbi replied, “Well, you study, work hard, and gain knowl-
edge.”

'%he‘ man said, “But, Rabbi, a lot of people study and work hard and
gain knowledge and are not wise,” _

The rabbi said, “You study, work hard, gain knowledge, and have
experience.” _

The mand said, “Rabbi, a lot of people work hard, study, gain knowl-
edge, have experience, and are not wise.” . _

Well, the rabbi said, “You work hard, study, gain knowledge, have
experience, and good judgment.” ,

‘Rabbi, how do you have good judgment?”

The rabbi said, “By havin% bad experience.” ]

So, perhaps we can pool here our experiences, good and bad, in an
effort to apply wisdom to the problem of information and knowledge.

I have been asked to do one further thing which is to try to set some
context in which this discussion will take place. The context I want to
set it is the next 30 years—not arbitrarily, but symbolically—and the
proposition I wish to put forth is that the development in which all
of our efforts are taking place is the emergence of what I have called a
postindustrial society. |

I am trying here to identify—not the immediate political currents—
but the deeper structural changes which are taking place in American
society, structural in the sense of the basic social arrangements, the
way 1n which the movement, for example, from an agrarian to an
urban society is a structure change. ‘ :

If one tries to identify the basic structure changes in American so-
ciety, what is emerging is the idea of a postindustrial society, and
these problems are unique in human history. -

We can think of society in terms of preindustrial, industrial, and
postindustrial. Most of the world today is still essentially preindus-
trial, in the immediate sense that at least 60 percent of the labor
force is engaged in extractive work: mining, fishing, timber, agri-
culture. About 65 to 70 percent of the labor force of Asia is still pre-
industrial. Sixty-five percent of the labor force of Africa is still pre-

industrial. Sixty percent of the labor force of Latin America is still

preindustrial. . :

Industrial societies are essentially those few on the Atlantic littoral,
plus the Soviet Union and Japan, societies in which the majority of
the labor force is engaged primarily in industry and manufacturing.

The United States, to some extent, is the first postindustrial nation
in that the majority of the labor force today is not engaged either in
agriculture and extractive industries, or manufacturing industry, or
a combination of both, but essentially in services—that is, trade,
finance, real estate, education, research, administration, government.

But this is not just a change in sectors, a change only from extractive
to industrial to services. It is a change equally in the character of the
societies themselves.
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A preindustrial society is essentially one based upon raw materials,.
as a game agairst nature, and in which there 1s diminishing returns.
An industrial society is organized primarily around energy and the:
nse of energy for the productivity of goods. A postindustrial society
is organized around information and utilization of information in.
complex systems, a matter which is taken up in Dr. Beer’s paper, and
the use of that information as a way of gniding the society.

Without the organization of information, we can no longer know
where we are going to be going, and as an old Talmudic aphorism puts:
it, “If you don’t know where you are going, any road will take you
there.”

You need information, knowledge, and wisdom to know where you
are going, and a postindustrial society is one primarily organized
hecause it is a society of change on the basis of information. That
becomes the crucial threshold of our discussions for the next several
davs on the organization of information.

There is another and even more important fact about a postindus-
trial society. It is not just a service society in terms of where people:

work; it is not just an information society on the basis of organizing:

the flow of knowledge; it is also a society uniquely dependent upon
the compilation of theoretical knowledge. ‘
Now every society has always been dependent on knowledge in

order to grow. But it is only in the last decades that we have become-

uniquely dependent on the codification of theoretical knowledge in
ordrr to know where we are. _

This js preeminently the case in the relation between science and’
technoloayv. If one takes a look at every major industry we have—
steel, auto, aviation, electricity—these are all primarily 19th-century
indunstries in their pattern of innovation and in their origin, although
steel began in the 18th century and aviation in the 20th. But these
were all created by talented thinkers who worked quite independently
of the law of science, people like Darby in steel, Edison in electricity,
the Wrioht brothers in aviation.

The first modern industry, so to spealk, is chemistry insofar as one
has to know the theoretical properties of the macromolecules which
are manipulated. in order to know what one is making. That is a unique
relationship that is amplified by the atom bomb. It is implicated in
the whole relationship to war which also creates a change of relation-
ship of science to technology.

In effect, what this means, is those institutions primarily concerned
with the codification of theoretical nowledge, become primary to
society, becauso theory now, in effect, guides the way to practice. We
have, in a postindustrial society, a reduction of empiricism and a
growth of theory; theory, not only in the relation of science to tech-
nology, but also in the relation of economics to public policy. We have,.
for example, the extraordinary situation of a Labor Government in
England deliberately. engineering a recession to redeploy resources in
order, in effect, to create a sense of forward movement based upon
economic theory. To that extent, one finds the codification of theory
becoming central. . z

If that is the case, it means a number of things. It means that the
health and strength of the intellectual community is not only a matter
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.of a general concern to society, but a necessity in the organization of
.change. It means the sources of innovation in the society come from
the intellectual institutions, the universities, the research institutes,
the research corporations, It means moreover that the scarcest resource
to the society is essentially talent (or human capital in the words of
the economists) and the husbanding of human capital, the identifica-
tion of talent is a much more different cycle than that of financial
.capital. o

We know the principles of raising money capital, which is to re-
strict consumption and use the results of savings for investments, but
the problem of identifying talent at an early stage, whether through
Headstart programs or several others, of husbanding it, monitoring
it, enriching it, are essentially very difficult processes over a 20-, 25-year
cycle. '

The organization of human capital is also, therefore, a very real
problem 1n a postindustrial society. To this extent, it seems to me that
the kinds of problems we face are new and difficult. KEvery society
always thinks its own problems are unique, but there are elements of
interdependency and complexity in a postindustrial society which are
genninely novef’ in history. This makes our deliberations in the next
2 or 3 days more pregnant for the coming years in being able to guide
our lives and the lives of our children.

That, I would propose, is the study to which our discussions might
take place.

We have about half an hour for some preliminary discussion this
morning, based upon the text of Mr. Bundy’s remarks. Insofar as
this is an educationally comprised seminar, we are going to try to run
it on a more relaxed basis than a congressional hearing.

The floor is open particularly to members of the panel who want to
comment, and even to the other members.

Dr. Browi.

Dr. Brown. Mr. Chairman, in the light of Mr. Bundy’s stress upon
the need for international cooperation and the environmental prob-
lems and in the handling of information dealing with the environ-
ment, I would like to draw the attention of the committee to several
developments on the international scientific scene which I believe are

relevant.

The International Council of Scientific Unions has conceived of

and operated a series of collaborative scientific programs which have
resulted in the accumulation of essentially environmental informa-
tion, starting off with the International Geophysical Year, which
resulted in the establishment of three large units for data storage, then
the collaboration of the Indian Ocean expedition, which in turn was
followed by the international biological program, which is still moving
forward. '

More recently, the International Council of Scientific Unions has
joined forces with the World Meteorological Organization, which is
a governmental body, intergovernmental body, to develop the global
atmospheric research program which Tom Malone on this Panel was
instrumental in starting. , '

Going one step further, at the last meeting of ICSU Executive
Committee, a new entity known as the Scientific Committee on Prob-
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lems of the Environment was created, which, on an international basis,
including both East and West representation, will try to come to grips
with some of these problems on a continuing basis. o .

In addition to this, the International Council of Scientific Unions
has joined forces with UNESCO in the development of a study which
is now nearing completion, assessing the feasibility of establishing a
worldwide scientific information system, making use of existing na-
tional systems, and attempting to forestall the development of national
systems which are incompatible with each other so you cannot read
between one and the other.

This particular study is now nearing completion, and already it has
had a remarkable effect in bringing in these systems certain inventions,
certain modes of operation, between existing private and national
systems which would not have been possible otherwise.

I should say, that in this connection, for the first time we have had
two organizations sitting down together in the same room which could
not be brought together before; namely, the OECD and the Eastern
European counterpart, the Mutual Security Organization.

Thank you, sir. .

Dr. BeLL. Yes, sir; Mr. Goland.

Mr. GorLaxp. We seem to have, to some extent, changed the topic
of this meeting; but I would like to say one word in regard to Mr.
Bundy’s remarks about the question of model building and pollution
and in this general area.

We must recognize there arve certain problems in pollution which
are indeed international. Most of them are not, of course. There are
certain problems of pollution which are national, for one reason or
another. The groduo‘tion of antipollution devices, for example, in the
automotive industry, is a national problem by virtue of the method by

which automobiles are produced. But in the end analysis, problems of |

pollution really come down to local problems. ‘

The problem of setting a pollution standard for an industrial plant
on the Houston Ship Chanel is, of course, quite different than the prob-
lem of pollutants which are emitted by another type, but equally
offensive, plant, but in a more isolated area, less industrially populated
area of the country. ,

But behind all this, of course, is the need, in order to study these
questions, of the models which Mr. Bundy has rightfully emphasized.
It is an impression of mine and others, for example, that there are large
resources currently being expended in the direction of the measure-
ments which are not guided adequately by model building and which,
therefore, will probably not turn out to be as useful as they should be
and not because of any lack of standardization in moving from one
part of the country to another or one part of the world to another, but
simply because they are not based on even an adequate appreciation
of available theoretical models. , ' '
~ T think, therefore, that the model building on the basic data, the
basic understanding, is something which is of national and inter-
national concern. Isolated problems must be the subject of national and
international standardization, but in the large sense it is important to
remember pollution is a local problem; and while we must supply the
information and understanding for the local agencies to come up with
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a valid and adequate program, we must not think of standardization
in the sense of uniform standards which will not accomplish what we
are after. . o N - : ,

" Dr. Ber. Would you identify yourself ?

Mr. Kxox. The name is Knox, from McGraw-Hill. S

I would just like to comment a little bit to Mr. Bundy’s speech and
to Congressman Fulton’s remarks with respect to the management of
information. , =

Mr. Bundy referred to the environmental pollution, and Congress-
man Fulton questioned whether or not we :rea;l{)y had a disease here, and
I must confess I have written a little essay called “The Pathology of In-
formation,” directly responsive to the Congressman. ‘

" So far, it is unpublished due to the information overload and various
things, but T do want to ask if the panel and members of the committee
would draw back far enough from the specific environmental pollu-
tion problems we have identified, of air and water and similar physical
things, and consider whether or not the communication environment
itself isn’t also in a state of pollution and whether we should examine
here and consider ways to make that environment a little bit more
responsive to human needs. . . o : o o

I pose that as a question. I have no answers, . ' o

Dr. Berr. Mr. Knox is raising the question of a traffic manager some-
where for the flow of information in this society. It is a problem to
come back to with Dr. Beer’s paper on information overload this
afternoon. We are open for some more comments or questions, particu-
larly on Mr. Bundy’s opering remarks. ) ‘

Dr. Zucrow. I am very interested in what Mr. Bundy has to say, and
I agree in general with much of what he said; but I get back to your
remarks, Dr. Bell, about wisdom. ~ -

- T have been exposed to information, and I have seen people operate
on information that led me to coin the word “Gigo” for the computer,
meaning “garbage in, garbage out.” I have seen many decisions made
purely on the fact that what was put in by the programer was really
oarbage, because he didn’t have the wisdom to understand what he was
programing. I think it is extremely important that whoever sets up
this model or group of people must be people who have had experi-
ences which will holp them set up a model that fairly accurately repre-
sents the thing they are studying ; because if you are going to play with

a model that is not fairly representative, what you will get out of it

will be garbage. e
_Dr. Bewr. Yes, sir. Will you identify yourself ¢ . o
Dr. Trizus. I am Myron Tribus, Assistant Secretary for Science and
Technology in the Department of Commerce. I think that Mr. Bundy
has very well identified the chief contribution which computers are

" making and are about to make to the resolution of important social

problems, and that is their use in the simulation of systems. But, more
importantly, and a point which was only touched on very lightly by
Mr. Bundy, these simulations can be explained to the noncomputer ex-

‘perts and can form the basis for collaboration by 'Various;contellding‘

parties. © oo o
. The personnel of the' Bureau. of Standards have participated in the

development of games which can be played by ghetto residents, city
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managers, (Government representatives, industrial representatives,
and through the playing of this game, through the use of the computer
to act upon the logic of the game as the people perceive it, the groups
that before had no' way of communicating, now have the means of
1 communication. )
: - It seems to me that the fostering of the ability to do this is an im-
portant task for those of us who would like, in one way or another,
to lead society. .
,, The question I raise particularly for Congressman Miller and Con-
] | gressman Daddario, who have ever so much more experience in these
matters than I, is how do we get on with what Mr. Bundy has described
1 as a first priority task ? |
: How do we get on with the development of more people who can do
this, and of more ways and more forms for this kind of simulation to
draw in the participation of those who are not computer experts, but
2 who must participate in the resolution of the problems because, as has
i been said by Dr. Zucrow, the computer experts themselves do not have
' ? the wisdom to do it ? ' :
Dr. Berr. We don’t have much more time before the end of the ses-
sion. I would like to ask Mr. Bundy to respond to some of these com-
ments, and then we will adjourn for Junch.
Mr. Buxpy. I have said more than I knew in my opening remarks,
] so I will be brief in extending them.
I strongly agree that communications is itself a critical problem.
: ‘ You have a brilliant and lively paper on that subject for discussion
this afternoon, and I would only say for myself that I do believe
3 : that, in this question of new ways of framing the way we think about
3 information, we should recognize that “overload” and not inadequacy
” | is much the more important part of the problem for the ordinary f
man dealing with ordinary questions, making choices and judgments.
In “overload,” we do have a central and a critically important
' problem. :
: _ If I may connect that to the question of the environment and how
1 . - we may improve it or prevent further deterioration, we have a great
4 deal of discussion on how tough this problem is and how urgent it
is and very little discussion of how you get from point A to point B,
still less, who makes that decision and how things actually happen.
This is in part because we are in danger of living in ‘a society in
which stating a problem is confused with solving it, and in danger
of living in & society in which to assert concern is to accomplish a
; result or appears to be the same as to accomplish a result; and the
: reason for that, in part, is the overload of information whose rele-
vance and order and whose sequence and relation to performance :
becomes harder and harder to assess. 5
I share the view that much of the pollution problem is a local prob-
lem. Many of these local problems, however, will turn out to have
regional and even national aspects to them. I certainly will take
Congressman Fulton’s word that they like their dirt in Pittsburgh,
but not, everybody likes it and not all the time. One of the reasons _ 4
they like it is it gives them a certain competitive advantage in other
respects. This is true in many other cities. You mention the Great ;
Lakes and pollution in the Great Lakes, and you can easily find your- : ]
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self faced with the contention that the pollution of the Great Lakes is

the prosperity of the cities along the shorelines.. - ‘
If there is to be a rearrangement of incentives which gradually

~cleans the lakes, I won’t bother with Pittsburgh, Mr. Fulton.

Mr. Fuuron. Pittsburgh is not any less clean that New York City.

Mr. Bunpy, That is not saying very much. [Laughter.]

If you have any larger claims to make for Pennsylvania, I suggest
you make them. [ Laughter. ] S v o ”

- You are going to get processes of choice which have this result, so
that you probably need to note a national framework of incentives
and disincentives so that you can get away from situations in which it
is asserted, rightly or wrongly, that the whole economic life of an
area is dependent upon allowing certain kinds of things to continue.

So I think there is a connection between the local, the regional, and
the national which will turn out to be quite consistent when hard
choices have to be made. We have a very good example with the auto-
mobile industry, with which the Ford Foundation is unconnected. I
forbear to comment further on that. , e

I share the views that garbage in means garbage out. It is even worse
than that. You can put information which, in itself, is good—and T am
sure Dr. Zucrow agrees on this—in, and if it is not arranged in a ra-
tional connection to what actually happens in the process which you
are trying to effect, you can get garbage out in terms of its practica-
bility and in terms of the impression which it leaves upon people of
the results. o . S L ‘
- Finally, I think that games and the process of models will turn out
over time to be a much more familiar and useful part of behavior than
they have been in the past. Yet'it is a tricky. business. I have seen
many games played and they are or can be an extremely misleading
guide to the processes of behavior, because it is'so difficult in that area,
and I suspect in most important areas, to include really comprehensive
and flexible parts—not only with respect to the situation with which
you are confronted, but the process by which a decision will be made
on that situation. ~ - - i R

- I can remember going over to the Pentagon in the years I was in
Washington to one of these very elaborate and highly classified war

games. There was one Verfr distinguished military officer who used

to come quite often, and along about the middle of the third act he
always had the same two-word speech “Nuke them,” he would say.
“Nuke ’em.” I don’t make any difference what the input was; the out-
put was the same. =~ | S
- Using models, therefore, does not let you off the hook of judgment
and computers are not going to prevent prejudice, except over a
fairly long period of time and with a good deal of sympathetic under-
sta;nd‘in,fi"iﬁ'ombhoselWhoTare not themselves technicians. = " .

Now I have said twice as rauch as I know, and I am stopping.

Dr. Berr. Thank you very much, Mr. Bundy. ’

“Thank you all, ladies and gentlemen, for coming. -~

We will now adjourn for lunch, and reconvene at 2 o’clock,

- (Whereuapon, at 11:55 a.m., the subcommittee meeting recessed for

lunch, to reconvene at 2 p.m. the same day.)
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APTERNOON SESSION

Chairman MirLer. I wish to acknowledge with pleasure the presence
of 16 Members of the Canadian Parliament and high officials of the
Canadian Government who are here.

I particularly would like to welcome Senator Gosart and Dr. Solandt,
hea({) of the Science Policy Council, previously a guest panelist at
one of our past panel meetings.

Next I Woulg like to express gratification to the U.S. scientific at-
tachés from 18 posts throughout the world now in Washington for
their annual conference. I am particularly grateful they are able to
spend these next 2 days attending this meeting, and 1 would now
like to turn the meeting back to Dr. Bell.

Dr. Berr. Thank you very much, Mr. Miller. The topic this after-
noon is on “Computers, Communications, and the Economy.” We are
going to have two papers, one by Mr. Herman Kahn and the other
by Stafford Beer. We are going to have a discussion of Mr. Kahn’s
paper after his presentation and then have a discussion after Pro-
fessor Beer’s paper.

I shan’t take much time to introduce the speakers in terms of their
biographies. Their formal biographies are available to you for those
who would like to see it in the Eiog‘raphical briefs of participants,
which is available here.

About Herman Kahn, I should say one or two things which are
special. The primitive psychology always knew that 1f you knew
the name of a man, you controlled his destiny or knew his destiny.
There are a few people whose names are perhaps known really so
completely, aware of the destiny of that of Kahn, because those who
know the origins of the name, at both sources, will know “Herman
Kahn” means actually ‘“warrior chief.”

And Herman Kahn has been in his lifetime a warrior chief, a chief
engaged in scientific studies and now in future studies. You may also
have seen the fact there are some slides which will be presented here,
which will be shown against that wall (pointing).

This comes from an old experience of Herman’s in this regard. It
was once said about Herman that he could talk faster than you can
hear [laughter].

And in order to slow him down, somebody has advised the prop-
osition of having him put slides on the wall so while he talks you
can read, and then it becomes a race of finding out whether you
can hear faster than he can speak, or whether you can read faster
than he can talk.

This will be part of the latent experimenting on this afternoon.
Mr. Kahn. | ~

STATEMENT OF HERMAN KAHN, DIRECTOR, HUDSON INSTITUTE,
CROTON, N.Y.

Mr. Kann. I actually do have a problem. When Mr. Wells asked me
to give a talk here, he said, “You don’t have time to be bound by the
topic.” I understood that ahead of time. “But you must be bound by
time,” he said, and I said, “I misunderstood that ahead of time.” There
is a taik which I put together a few months ago, basically an attempt
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to show the main forces in the change of our culture over the next
decade or two, which is a minimum 2 hours’ talk. I am going to give
today in slightly under 60 minutes. I will do it the easy way by talking
more rapidly.

You will get a chance to know what I should have said by looking
at the slides. Can we turn the two machines on ?

I am starting off with a chart which we used to call a surprise-free
projection of the rest of the century, which really means the next
decade or two.

CuArr 1—Relatively A-Military, Relatively A-Political, “Surprise-Free Projec-
tions” of the Most Significant Aspects of the Final Third of the Twentieth
Century

1. Continuation and/or topping cut of multifold trend.

2. Onset of post-industrial culture in nations with 20% of world population
and enclaves elsewhere.

3. “Political settlement” of World War II—including the rise of Japan to
being the third superpower (or near superpower) and the reemergence of
“Germany”. ’

4. With important exceptions, an erosion of the twelve traditional societal
levers and a corresponding search for meaning and purpose.

5. The coming 1985 technological crisis—need for world-wide (but probably
ad hoc) “zoning ordinances” and other controls—a possible forced topping out of
No. 1 above.

6. Onset and impact of new political milieu.

7. Rise of a “humanist left”—“Responsible center” confrontation— -particu-
larly in the high (visible) culture. :

8. Increasingly “revisionigt" communism, capitalism, and christianity in
Europe and Western Hemisphere.

9. A general decrease in consensus and authority—a general increased diversity
(and some increased polarization) in ideology, in value systems and in life styles.

10. Increasing problem of trained incapacity and/or illusioned or irrelevant
argumentation. } . :

11, World-wide (foreign and domestic) “law and order” issues,

12. Populist and/or “conservative” backlash and revoits,

13. Better understanding of & new techniques for sustained economic develop-
ment almost everywhere,

14, High (1-16%) aniiial growth in GNP/CAP almost everywhere.

15. World-wide eupability for industry and technology—recently a growth in
multinational corporations and conglomerates.

16. Much turmnoilin ' ri-Asin ind perhaps Latin America.

17. Nativigt, messianig; or other “irrationaily” emotional mass inovements—
general decrease in wdtiounl politics.

18. A relatively muttipolar; ielatively orderly, relatively unified world—i.e.,
enormous growth in world t¥ade, conimunications, and travel ; limited development
of international and multinntional institutions; some relative decline in the
power, influence and prestige of U.N, & U.S.S.R.; new “intermediate powers’”
emerge: e.g, K. Germany, Brazil, Mexico, Indonesia, Egypt, Argentina, ete.;
a possible challenge by Japnn for world leadership of some sort, China and Europe
both rise and fall.

Mr. Kaun, There are o number of specialized terms on the chart.
First of all, the concept of the projection is simply some more or less
mechanical or esoteric method of going from a past trend to a future
trend. There is no assertion of validity.

We call this, you note, a “surprise-free projection.” Normally if I
want to appear modest, I point out that this concept is a very modest
one. It is similar to the naive projection in economics, but a little more
complicated. In the naive projection in economics you keep certain
variables constant and let the others rip. In a surprise-free projection
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you put in whatever theory you believe. If events turn out according
to the theory, you should not be surprised—it was your theory.

We usually add, or the Hudson staff people do, a remark to the effect,
“the most surprising thing that could happen is no surprises.” It really
would be shocking if one laid out this whole panorama, the next 33
years and then it all happened as laid out. .

I have been looking at this chart for some ycars now. I now believe
that the evenis of the next decade are going to be something like this
chart, That is called ego-involvement, and there are all kinds of
psychological mechanisms at work here—or so many on the Hudson
staff tell me. I, however, judge this belief of mine to result from an
analysis.

Now, if T compare this surprise-free projection with the firs¢ third
of the 20th century I would be tempted to dismiss it right away as being
sheer nonsense, since almost nothing happens. In the first third of this ‘
century we had World War I. We had the triumph of democracy over |
monarchy. We had the rise of communism. We had the great depres-
sion, we had the rise of fascism, there is nothing comparable to these
issues in the surprise free projection. In fact it is a very dull chart as
compared to the first third of the century.

It is also a very dull chart as compared to the second third of the
century. There we had the successes and fall of fascism, communism
in China, World War IT, decommunization of the world and other
events.

In effect I am now suggesting that for the first time in the 20th cen-
tury, one would go out and buy a map at the corner drugstore, and it
should be a pretty decent map some 80 years later.

i I would like to make an analogy with the termination of the French
Revolutionary Napoleonic Wars. If you had gone to Vienna in 1815
and asked the people there, what do you expect, they would have told
you 25 more years of revolutionary violence like the last 25. In fact
they had 100 years of relative peace.

It is true that they had 1830 and 1848, but they were basically
evolutionary, not revolutionary—there were small wars, Crimea,
Franco-Prussian War, but nothing to tax them. I think we are in for
a period of relative calm such as 1815 to 1914.

I remember about 6 years ago I made a bet with a number of people
that there would be no intense crisis, as intense as the recent Cuban
missile crisis, or the 1960 Berlin crisis, which bet. I collected on.

For what I expect to happen the 1815 analogy is very good. What
happened from 1815 to 19147 First of all you had the industrialization
of Europe. In the formulation of chart 1 this is what I call the con-
tinuation of the multifold trend. I will now show you on chart 2 some
16 aspects of the trend which I will argue have been characteristic of :
the Western culture for the last 500 or 1,000 years. ' ~

CHART 2

There is a basic, long-term, multifold trend towards— K
1.. Increagin"gly sensate (empirical, this worldly, secular, humanistic, prag- :
matlc,. manipulative, explicitly rational, utilitarian, contractual, epicurean,
hedonistic, etc.) culture—recently an almost complete decline of the sacred
and relative erosion of “irrational” taboos, totems, and charismas. :

- 2, Bourgeois, bureaucratic; and “meritocratic” elites. A

3. Accumulation of scientific and technological knowledge.

v e i R e e TR S




29

4. Institutionalization of technological change, especially research, devel-
opment, innovation and diffusion-—recently and increasingly a conscigus em-
phasis on synergisms and serendipities,

5 World-wide industrialization and modernization.

6. Increasing capabiilty for mass destruction.

7. Increaging afiluence and (recently) leisure.

8. Population growth—now explosive but tapering off,

9. Urbanization and recently suburbanization and “urban sprawl”’—soon
the growth of megalopolises. .

10. Recently and increasingly—macro-enviromnental Issues (e.g. con-
straints set by finite size of earth and various local and global reservoirs).

11, Decreasing importance of primary and (recently) secondary and
tertiary occupations,

12, Increasing literacy and education—recently the “knowledge industry”
and increasing numbers and role of intellectuals.

13. Future-oriented thinking, discuscion and planning—recently soine im-
provement in methodologies and tools—also some retrogression,

14, Innovative and manipulative rationality increasingly applied to social,
political, cultural and economic worlds as well as to shaping and exploiting
the material world—increasing problem of ritualistic, incomplete, or pseudo

rationality,

15. Increasing universality of the multifold trend,

16. Increasing tempo of change in all the above,

Most of the aspects go back 600, 700, even 900 years or so, but some
only go back 200. Our most basic assumption is that there will
be a continuation of this trend. That is not a brave, courageous
remark, saying what is going on for 500 to 1,000 years will continue.
But there is a certain amount of courage in it. There has been ebb and
flow in this trend. We are suggesting it will flow, It will go in full tide.

Now, if T had time, I would give you literally 20 scenarios I have
written in another document here on how the trend might change.
Since I am making the reverse prediction, I cannot argue it as an
absolute. I am just saying it is reasonable.

The next trend we can expect is the postindustrial culture, as on
chart 8. This is a phrase which was first used, I believe, by Dr. Rell.

I used to use the postmass consumption, or post-American culture
but I defer. I think his is the better term.

CHART 3—The “Emergent U.8.” Year 2000 Post-Indu

strial (or Post-Mass Con-
sumption) Society ‘

1. Most “economic” activities are quaternary (largely self-serving, services
to self-serving activities, or services to such services) rather than primary,
secondary, or tertiary (production-oriented),

2. Per capita income $5,000 to $20,000/year (or about 10 times industrial and
a hundred times pre-industrial,

3. Narrow economic “efficiency” no longer primary.

4. Market may pl
accounts.”

5. Official floor on income and welfare for “deserving poor’—effective floor
for others,

6. There may be more “consentive”
“marketives” and “command systems”),

7. Business firms may no longer be the major source of innovation or center
of attention, :

8., Widespread use of automation, computers, cybernation.

9. “Small world” (but ‘“global metropolis” not “global village”),

10, Typical “doctrinal life time” two to twenty years,

11. Learning society—emphasis on, late knowledge, imagination, courage, and
innovation——d‘e-emphasis o0 experience, Judgment, and caution.

. 12. Rapid improvement in institutions and techniques for training and teach-
Ing—“education” may lag,

ay diminished role compared to public sector and “social

and anarchic type organizationg (vs.
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13. Brosion (in some upper and upper middle classes) of work-oriented,
achievement-oriented, advancement-oriented, deferred gratification values.

14. Likely erosion (&¢ least in these same classes) of the other eleven “tradi-
tional levers.”

15. Much apparent “late Sensate chaos and polarization.”

16. Sensate, secular, humanist, perhaps self-indulgent criteria may become
central in important groups—at least during this transition period, .

17. But the search for “meaning and purpose” will largely find at least an
interim solution (or solutions).

18. This solution may contain important elements that are “against progress,”
against numbers 15 and 16 above, and/or against “western culture.”

We argue here that by the year 2000, about 20 percent of the

-world should be living mn advanced countries but ones mm which
industry—manufacturing and construction—are no longer the cen-
tral activities. As you know one can define primary activities
such as food gathering, fishing, hunting, forestry, and farming. That

‘is ‘primary. ‘ ' '

Then one has secondary, manufacturing-construction. We have
for some time now in this country been in a tertiary economy—services.
But basically services to the primary and secondary sections. I will
coin a term, “quaternory,” in the obvious fashion, to suggest a different
kind of service economy.

There are services that are either done for their own sake, or services
‘to such activities, or services to such services. The next thing is most
interesting in terms of immediate impact. The really unexpected
event in the 19th century was the rise of Prussia. As far as I know
nobody in the first half of the 19th century suggested it.

That event dominated the history of the late 19th and the first half
of the 20th century. A similar event is occurring to us now, and most
people do not recognize it, though they pay lip service to it. This is
the unbelievable rise of Japan.

In the fifties, the Japanese economy a little more than doubled in
size. That is a fairly impressive performance, but other countries
have done it. In any case it was not very important. It went from
small to medium. In the sixties the economy increased by something
like more than a factor of three. That is impressive, particularly on
‘top of the fifties performance.

It went from small to large, starting out with, you know, some-
thing well below Brazil, if you will, and passing England, Germany,
and France. It is now the third largest economy in the world.

The current belief is that in the seventies it will increase by a factor
of between three and five. There are a number of quite competent
people who will stand behind those estimates. I don’t care which; give
it a factor of three; Japan still grows from lavge to gigantic.

When you grow from large to gigantic, you make waves, you take up
room, in a way you don’t when you grow from small to medium, or
medium to large. At Hudson, we are starting a study of the 1975-85
period for a number of businesses, and the first thing we noticed is the
unbelievable impact of Japan on all kinds of American goods and
industry, both domestic and in terms of foreign competition.

It was interesting to me that if you go back to the late 19th century,
you will find that the rise of Prussia had a very similar character.
The British could easily see that Prussia was.going to pass them. They
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were growing by 1 or 2 or 3 percent, the Prussians did much better, but
they were very friendly with Prussia.

Later, in 1890, when the Prussians dropped Bismarck and decided to
build a navy, the challenge became very sharp, the British made up
with a 500-year-old enemy, France, and World War I was on its way,
and a good deal of 20th century history.

One can characterize the major problem of international policy, I
would argue, over the next 10, 20, or 30 years, as that of relations be-
tween the United States and Japan. We might encounter the equiva-
lent of Germany’s making a navy—an irrevocable step of that sort.

Cirart 4—An Interesting Trend Among Progressive Upper- and Upper-Middle-
Class Young (Under 307)

In the U.S,, in much of Western Europe, in such Latin American countries as
Mexico, Venezuela, Chile and Colombia, and (before August 1968) in parts of
Eagstern Europe there was, in these classes—among other things—an important
tendency toward: ~ '

1. A basic change in traditional values

2. An erosion of old value

3. A search for new values

The above processes are particularly likely when the parents had themselves
been leftist when young or even just held, when young, such common intellectual
values as relativism, cosmopolitanism, anti-militarism, social democracy, pacifi-
cism, and reformism—did reasonably well economically and socially as adults, but
never really changed their minds. Thus they often feel they must have sold out—
or at least compromised their ideals (and their children agree).

An even more dramatic situation ocenrs when the above values were held by
the elders from 1920-1940, suppressed from 1940 to the early ’60’s and then re-
vived—in increasingly intense forms.

On chart 4, T am coming to the first issue which is really
directed, I think, to the subject matter of today. I am talking mainly
about people under 30, though some over 30 as well. I am talking
about the upper middle class in the United States, some in Western
Europe, and in such Latin American countries as Colombia, Ven-
ezuela, Mexico, Chile, and before the intervention in Czechoslovakia,
and, to some degree, in Japan.

The upper middle class here is not an income definition; it is an
attitude. Usually, I think, in the northern United States, $5,000 to
$10,000 a year is below middle class. In the Middle West, the South-
west, this income is low middle class. But many a Jewish schoolteacher
in New York making $6,000 a year is actually in the upper middle class.
It is a matter of attitudes.

Here is a minor test which may amuse you. There are a number of
different attitudes which are correlated in class practices. In the lower
middle class, when two married couples go out together, hushands and
wives sit together. In the upper middle class, they tend to exchange
wives. You can now place yourself.

But I believe that is a much more accurate indicator of what I am
talking about than income. There are really a number of different
things going on. One is the basic change in value, as I will show in a
moment. The second is an erosion of what I call the 12 traditional
levers (chart 5) and finally a search for meaning and purpose.
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Cuarr 5—The Twelve Traditional Societal “Levers” (i.e., traditional sources of
“reality testing,” social integration, and/or meaning and purpose)

i 1. Earning a living. '

; 2. Defense of frontiers (territoriality). )

: 3. Defense of vital strategic and economic interests (or possibly vital political,

g moral, and morale interests).

2 4. Religion.

i 5. Tradition,

6. Other “irrational” and/or restricting taboos, rituals, totems, myths, customs
and charismas. )

7. Biology and physics (e.g., other pressures and stresses of the physical envi-
ronment, the more tragic aspects of the human conditions, etc.)

: 8. The “martial” virtues such as duty, patriotism, honor, heroism, glory,

courage, ete.

' 9. The manly emphasis—in adolescence: team sports, heroic figures, aggres-
sive and competitive activities, rebellion against “female roles” ; and adulthood :
playing an adult male role.

10. The “puritan ethic” (deferred gratification, work orientation, achievement

! oriencation, advancement orientation, sublimation of sexual desires, etc.).

‘ 11. A high degree (perhaps almost total) of loyalty, commitment and/or iden-

tification with nation, state, city, clan, village, extended family, secret society,

and/or other large grouping.

12, Sublimation and/or repression of sexual and aggressive instincts.

I want to emphasize that I am only talking about 15 to 20
percent of the population here. I am talking more about the young
than the old. But they are an important 15 to 20 percent, because they
: tend to run the country. The forgotten man is like 50 or 60 percent
of the country. These statements are largely not true of him, as far as
we can tell.

In an article written in 1955 in Fortune magazine it is suggested
that in about 1980 space runs out on all kinds of issues—living room
runs out. I have here, in a paper of which I unfortunately have only one
copy with me, a list of some 80 issues which seems to more or less peak
around the mid-1980’s. These run all the way from different kinds of %
pollution, to weapons of mass destruction, to genetic engineering issues
raising all kinds of private issues, to better living through better chem-
1stry—drugs. All of them seem to somehow or other reach critical
points around 1980 or 1990. If you are kind of a mystic, or a gotter-
g dammerung type, you might say the world was only designed to last
; to the year 2000 or to 1980.

. Some of these problems can be overstated. I remember giving a talk

1n 1967, where I suggested pollution was to be the big issue coming up.

{ I said that it will be a very hard issue to exaggerate, but people will

succeed in exaggerating it—they did. ‘

~ You can tod?a,y pick up any magszine and you will find articles say- .

ing that we are drowning in our own garbage, or about the coming

death of the seas, or the coming end of the atmosphere. There is all z

kind of apocalyptic langnage. I had a girl go down to the magazine

stand, and she said about half the magazines have articles on pollu-

i tion, even Cosmopolitan, and so on. ,

This is only one aspect of this technological crisis. There are many !
cther aspects. T repeat, many of them are hard to overstate. People

have succeeded in overstating them. That doesn’t mean they aren’t

serious. They may be even more serious than they say in their overstate- .

ments, so to speak, when you look at it seriously.
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I will try to say a few things about this particular issue. I am not
going to spend any time on the rest of these items on the charts. They
are all to me rather interesting, but I avoided the items more or less in
terms of interest to out study, and I thought these first five charts were
the kind of things that were going to be useful in setting a context for
discussion here,

That is why I ran through them quite rapidly. This is the long-term
multifold trend (chart 2) which I claim is going on in Western cul-
ture for about 1,000 years. If you are a macrohistorian—there are about

. 10 of them—you often impute a lot of political significance to this
trend. I am going to leave all of that out. As far as I am concerned the
first item on the list is the increasing secularization of modern culture,
the loss of content in all forms of authority.

I don’t think there is any necessity to go through this list in any
detail. Anybody can read the newspapers for the last 10 years and
should be familiar with every item on that chart. There are things
one can say about it that are interesting, and sometimes controversial.

I will just comment on items 13 and 14 of chart 2. There is a good
bit of future-oriented thinking, discussions, and planning today—that
is what this meeting is about—and some improvement in methodologies
and tools, and distinct retrogression. In many ways the planners are
not so good today. We have a phrase we call trained incapacity which |
cescribes the inability of the products of modern universities to see '
many of the important kinds of issues here. |

Now, the phrase comes from Veblin, when he was describing partly
the training of engineering capacity, and partly talking about the
wider kind of thing. Everybody of course has trained Incapacities.
But as I gave a talk at the recent A AF meeting last month in Boston,
it is rare that people have trained incapacities in directing the main
issues of their profession.

To some major degree that is happening today in a good deal of
future-oriented thinking, planning, and discussion, Part of this is
indicated by reason 14, increasing’iy applied to social, political, cul-
tural, and economic world as well as to shaping and exploiting the
material world.

: I will come back to these issues if I have time later. Let me, however,
jump into the concept of the postindustrial culture. The phrase at-
tempts to describe a change in the condition of mankind, which is

about as big as any change the history of the world has ever seen.

Sometimes when I discuss this subject I deliberately use the most
pretentious language of which I am capable. Sometimes I use tricks.
If you ever want to be, say, impressive in a public speech sometimes,
you use tricks. You can use very large numbers, and refer to the fact
that there are 100 billion stars in the galaxy.

Not many people use 100 billion in their lives, it looks very big.
Refer to the fact there are 100 billion galaxies in the universe, that |
is even bigger. Refer to the fact that man has been on earth for 1 or
2 milion years, that seems to indicate great depth, you see. 4

Let me try that technique. Let’s see if this idea is right. Man has ‘
been on earth 22 million years. I went to the trouble of examining

every one of those years rather carefully. ?
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I found only two incidents worthy of note, and the rest a lot of
trivia. You would be startled how much trivia. If you are a religious
individual you must add a third incident, but since we might disagree
what that third incident is, I will leave it out.

I am referring, of course, to the Covenant of God with Abraham—

Let me discuss this, as shown on chart 6. First the agricultural
revolution, some 10,000 years ago. As far as we know, it didn’t change
per capita income, but 1t changed the condition of man from primi-
tive to civilized. “Civilized” means civic culture, living in cities, and
that is a big difference.

CHART 6.—1 WAY TO LOOK AT MAN'S ECONOMIC PROGRESS

Annual per capita product

in 1965 dollars Economic system Leading sectors and most of development
Preagricultural or primitive__. .. __.____.. 1st 500,000 to 2,000,000 years.

$500 $200. o.oeeeaeee {Preindqstrial or agricultural ... ______ 8th to Ist millenium B.C.

$100t0 $300. ... . . ... Industrial revolution_........._. S 1760 to 1790. .

$200t0 $1,000. ... .. _..... Industrialization.. ... ... ... . 19th to 21st centuries.

$500 to $2,000. ... ......... Mature industrial..... ... . Mid 20th to 21st century.

$1,000 to $10,000__"__"_""_ Mass consumption___. -~ Do. .

$5,000 to $20,000___._._..... Postindustrial . ... o -- 2lstcentury. .

$50,0000) . e Almost posteconomic. . ..o oL 22d century. (Assumes average annual
increase in GNP/CAP of 2.3 percent or so.)

(€31 L1 () TR () TN 23d century. ;

Instead of 10, 20, 30 people in the farm you have one man
in the city. To some reasonable extent the per capita income, say, was
$150 or $200. This is a reasonable remark although misleading. No
culture had much over $200 of per capita, none dropped much below
$50, that is normally, until England in the 18th century had the in-
‘dustrial revolution. Among other things, per capita income increased
to a factor of 10, $500 to $2,000. , ‘

If you want to get a picture of what we mean by industrial culture

‘today think of Europe in. the 1950’s. Southern Europe was $500 per

capita; northern Europe $2,000. More important was style of life,
culture ; but per capita income is one of the pegs that is important.

It is now believed that the next 10, 20, or 30 years, the postindustrial
culture, will see bigger changes in man’s condition than these first
two. Postculture income goes up by another factor of 10, but again
1 say that is not a crucial issue. -

The issue is that conditions of life will change. I note on that chart
that if the per capita income increases by 2.3 percent a year, which
isn’t very much, you get $50,000 to $200,000 per capita income in the
21st century. That goes “posteconomic.” I want to emphasize a good
deal of what is written today about the postindustrial culture does
not seem to me to be applicable to the 21st century. '

If it is applicable at all it is applicable to the 22d century, another
factor of the ECH. One can imagine some family that wants to spend
a vacation, say, in Jupiter, can’t raise the $10 million that it takes,
has to be satisfied with a $1 million vacation on Mars, will feel desper-
ately deprived ; but we have trouble sympathizing. :

The same way that this $50 to $200 man has trouble sympathizing
with our problems. Now these two charts describe what I am talking
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about. The chart on the left (chart 7) schematizes it rather nicely.
You see the four major periods we argue of man’s history, to this
coming period.

CHART 7.—Today we tend to divide man’s economic history into 4 basic stages

Prior to 800¢ B.C.________ Hunting and food gathering (preagricultural and
usually primitive).

8000 B.C. to A.D. 1750___. DBasically agricultural (preindustrial and some-
times civilized).

A.D. 1750 to A.D. 2000.___. Industrial (or modern and/or scientific): Industrial

revolution, partially industrialized, mature in-
dustrial, mass consumption.

After A.D. 2000___________ Postindustrial (or postmodern and/or postscien-
tific): Emergent, visible, (mature), (late).

CHART 8.—Future man may use only 3 stages

Prior to 8000 B.C_ ... .___ Precivilized (2,000,000 years).
8000 B.C. to A.D. 2000___._ Civilized (10,000 years).
After A.D. 2000 __________ Postcivilized, posteconornic, truly human, post-

human, Faustian, post-Faustian, Promethean,
post-Promethean, godiike, truly religious (e.g.
neodeist) (10 years? 100? Eternity? Until ful-
fillment?).

On the left, I put in a single line 8,000 B.C. to indicate the agri-
cultural revolution; in fact, it took 8,000 years for agriculture to
reach England and Spain. It 1s really a complicated line.

On the right—chart 8—this is not' a -bad way to look at the world
today. Two million years precivilized, 10,000 years civilized, and
then something else—I don’t know whether this lasts for 10 years or 100
or eternity, it is different. Truly human, posthuman, maybe something
manufactured in the laboratory.

Maybe a computer society Faustian, maybe post-Faustian. I make a
distinction between Prometheus and Faust. Prometheus is a man who
knows but doesn’t have to change the environment. Faust is the man
who is the superengineer. Anyway, we don’t know what is coming up.
But we do have an idea of how it started. I will get to this in a
moment. ‘ '

By the way, we generally refer to this chart here as the big picture.
Maybe some of you have bigger pictures, if you do, I would be very
“interested in seeing them.

Now I would like to, in the 85 minutes remaining, go from this big
picture to our considerations. Chart 3 repeated here, pictures the post-
industrial culture as I would see it. There is a book being written on
this. Notice the adjectives in quotes. Probability of Charles Dickens
writing about the industrial situation in England. What he was
writing about was the early 1800’s and emerging industry.

(See chart 3, p. 29.)

He was a manufacturer and landlord, he has biases. We could, of
course, avoid these biases. But he did a pretty good job, but nobody
would say that he described the 20th century very well. In no sense,
therefore, am I arguing this is what the postindustrial society will look
like, but this is the way it looks today, and it is shaping up in the
United States and Europe. ' :
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I already made the comment about postindustry. Whether or not
it is postbusiness is a big issue. About 95 percent of the people who
studied these problems think it is going to be postbusiness, by which
they mean, typically that the university will be the center of action.
And 95 percent of those who believe this are university professors.
1 believe the policy research institutes will be the center of action.
Actually in Europe it very likely will be postbusiness, in America it
may not. We have a tendency in America for businesses to enter into
new areas, elsewhere considered typically government areas.

I have a few comments on the third point there—*“narrow economic
efficiency no longer primary”—which does not mean it is uninteresting.
I would like to also make a few comments on point 10. Let me take
those points in order. I will start off with the efficiency point—no, let
me start off with the computer, which is.point 8.

Instead of curving down as many people think, the computer curve
is going up; it is going better, not worse. There is a good deal of evi-
dence to that effect, despite a lot of articles to the contrary. You often
see statements to the effect that there is a general impression there
have been four computers since World War II. It is more like 10 or
11. T am distinguishing performance capabilities.

You can sense how big the computer is, how fast the thing progres-
ses. At a factor of 10 increase in the power, is a computer five or 10
or 20 times better, taking into consideration the output programing
and so on? They are making these bigger and bigger all the time.

Any time you have an increase by a factor of 10, you have a new
generation of computers. There have been like, I think, 10 generations.
Now, every 2.3 years there has been a change of a factor of 10. That
means anything you learned 3 or 4.years ago may be obsolete today,
when it comes to the current-type performance computers, and any-
thing you learn today may be obsolete 3 or 4 years from now. '

If you look at a person like a civil engineer in the United States
today, a 45-year-old man will'make more than a 35, a 55 more than
a 45, a 65 more than a 55. That is not true in computer technology.
I don’t know of any formal surveys, but I have done my own, and

I don’t know if anybody agrees with this remark, the peak is reached

at 31, 32, or 33. At that point you either go back to school or join
management. You aren’t with it any more. ’

The basic concept here is that more and more of the world will be
like computer technology, less and less like civil engineering. Civil
engineering is a field where experience, judgment, maturity pay off—
knowledge. . v o ‘

Computer technology is the field where courage, originality, late
knowledge, imagination, daring pay off. I will suggest that the world
will move from maturity-judgment to current, late knowledge. That
alone raises a problem associated with that change if it occurs.

Let me make other points. It is common to say that a computer
cannot transcend humanity. There is, as far as I know, no rigorous or
careful written argument to that effect.

People send me papers all the time, and I have yet to see any article
which shows there are any intrinsic limitations to a computer. Now,
if the current rate of progress continues, by the end of the century
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computers ought to improve by a factor of between 100 billion and

100 trillion. I am using American billions and trillions here, but they
are still very big.

That is a very big group. It may well turn out by the end of the
century we will have settled the question of whether the computer
can transcend man or not, if I had to guess I would say it can, and I
find this depressing. I mean by “transcend” in writing poetry,
speeches—sex, too, I will come to that in a moment—painting—you
name the activity. ~ :

If true, I think this will have a fairly profound philosophic impact
on a lot of people. This is particularly true if we get culture computers.
An article which I handed out which is a paper I wrote for the Lon-
don Times, “The Impact of the Computer,” I mentioned, for example,
in the schools of computer instruction there is a certain tendency
for the children to get fixated on the computer, if you will.

People will pick a very warm nurture, a soft and gentle voice, a com-
puter voice. When the kid goes in and spends an hour a day, the com-
puter always says to him, “How are you, Johnny ” Never gets his
name wrong. Very pleasant with him. Never loses its temper. Will re-
peat over and over again, but always with a kind of a fresh interest,
It says, “Goodbye, Johnny” when he leaves. ‘

Let me say, it beats every teacher the kid has got, and the kids know
it.

_ There was some suggestion by a psychologist who gives the computer
the attributes of a woman in simplicity, saying we may be in for a
problem of weaning children from computers rather than getting them
to accept it. As far as I know there is no culture problems anywhere in
getting kids to warm up to the computer—they like it.

Let me mention a couple other minor points here, but important in

-applications. In a rapidly changing field of this sort, it is very hard to

get good advice if you are in business. I remember in the midfifties a
large number of insurance companies, finance companies, banks, went
into the computer business. ‘ .

-As far as I know, with the possible exception of the Bank of Amer-
ica, they all lost money. Many of them lost money a second time be-
cause they had to go in or lose competitive advantage; they would
have been burnt if they didn’t go in. o '

They went in too early or stayed out too long. In those cases they had
generally good advice. I was recently in a meeting in Europe where
people were discussing technology. A number of Americans present,
perfectly honestly, argued that the technology gap existed because,
many American firms had large global integrated data banks which
they were using in integrating management systems, to run the whole
firm. L ‘

As far as I know there is no such data bank in existence, no such
management bank in existence. But it.is hard to find out. The people
think they have it and they don’t. They talk as if they have it.

I remember in the corporation I was in some years, we had some of
the top men in the world in computer applications; and T guess it was
1959 to 1960. I asked when the applications will be used, and are people
making money on them ?
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They listed something over 100. I put & gir] on the telephone, and
used tl){e telephone myself, and people really didn’t know. This I think
in some ways, this computer issue, raises all of the dramatic issues of
modern technology. L

. It threatens man as a unique creative individual, maybe, It presents
immediate problems of choice. Information is very hard to get. And it
has long-term consequences of various sorts as we use it. It may change
psychology. . 3

It doesn’t raise the question of pollution as far as I know, but it may
raise issues of civil rights. R

By the way, I might say even today computers will probably beat
almost every man in this room in chess or checkers. They cannot beat
a chessmaster or a checkermaster, but very few people in the room can.
You know, it can play better chess or checkers than its makers, if you
sce the point. .

There is apparently, currently a book, the Tale of the Big Computer,
I forget the author, which has a rather persuasive scenario of how
com;-aters take over, sometime in the 21st century, and that too I find
is not completely impossible, the final issue of it.

Let’s look at the efficiency issue now. One of the ways of character-
izing Americans pre-World War I, pre-1929, was by their.unbelievable
mobility. You could move an American from New England to Cali-
fornia for an extra 25 cents an hour. You probably couldn’t move him
back, but that was a separate issue when it came up. Today it is very
different.

In a manufacturing job today, there is a whole series of issues which
must be satisfied before the man asks two questions, what is the salary,
what is the chance for advancement ? In the past these would have been
the first questions. This change in the questions indicates a change in
America, which by the way is réasonably true of the lower-class
American as well as upper class.- - ‘ S

We used to ask, well, if you ever want to know the true style of
people, what they really think, it is always very good: to look at the
third-class literature. That is not confused by either genius or crea-
tivity. It is from the cliche heart to the cliche heart. I am referring to
soap operas, to the confessional magazine, to the grade C movies. Some-
thirg I looked at sometime ago, I don’t know the.reference at the
moment, was a-study of the soap operas. It notices that in 11929, an
Awerican who earned $1 million and picked up an ulcer in the process
was treated as a hero, wounded in the battle for success, and he got
double honor because he got his wounds. This same man in 1960 is
treated as a compulsive neurotic with twisted values. Send him to the
hospital, he is sick. There is an enormous change. S

In 1980, an American who had to choose in a conflict between job
and family, between advancement and friends, always. chooses job or
advancement, or thera is tragedy. - S

In 1960, unless the job or advancement is something altruistic—
psychiatrists, doctors, educators, director of a Hudson institute, you
must always choose family or friends. You see, it is wrong, now to
sacrifice family or friends for job or advancement. This is, frepeat, a

M
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very large change in attitudes. I don’t know of any survey data on it.
I am sure some have been. T think it should be studied more,-

I want to give a quick look at the change in value. Now, there are
three things going on here as I mentioned. A basic change in tradi-
tional values, an erosion of old values, a search for new values,

I want for a moment to deal with the change. I have here a list
of 26 values (chart 9). As far as I know it is exhaustive, If you are
running a soclety, this is what I advise you to pick among. You know,
you can choose, and you can choose to push some and neglect others.

VITART 9

Some important human nceds and/or values—

1. Respect and recognition (competitive and mutual),

2. Proper mix of change, stability and/ox continuity, ,

3. Rectitude, duty and responsibility (fulfilling ethical, moral and/or
religious imperatives). »

4. Daily activities and disciplines which are ends as well as means—which
are judged to be, in themselves, fulfilling and meaningful.

5. Having status—a recognized position, role, identity.

6, Advancement orientation—enhancing one’s status.

7. Achievement (gaining and using gkills, meeting challenges, solving
problems, creating and/or doing worthwhile or admirable things and projects).

8. Wealth (access'to commercially available resources).

9. Physical well-being (safety, health and comfort),

10. Physical power (over things,—territoriality 7).

11. Egoistic immortality (recognition).

12. Loyalty to or submergence in familial (shared fate, common com-
mitment, ego-identification) structures, ,

13. Political representation (voting on and protection from community
decisions). -

14, Political power (over people and community decisions).

15. Praise, reassurance, attention, etc,

16. Justice to be done and/or morality to be made manifest—e.g., appro-
priate rewards and punishments for “good” and “bad” behavior.,

17. Assurance and confidence about the important values.

18. Semsual satisfaction (food, sex, music, art aesthetic and pleasant sur-
roundings and experiences),

19, Adventure, excitement, danger.

20. Friendship, companionship, affection and love (to give and/or to re-
ceive).

21. Enlightenment and understanding.

22. Play, spontaneity and self-expression (being oneself).

23. Having and sharing spiritual, mystical, and religious experiences,
codes and/or fulfillment.

24, iSatisfaction of feelings of anger, revenge, other hostile emotions—
perhaps slightly sublimated or masked.

25. Mashochistic, sadistic, nihilistic, ete., motivations—perhaps somewhat
sublimated or masked, :

26. Other “perversions” (sexual, gustatory, drug, ete.)

Returning for a moment to our pasic prediction, I want to talk a
moment about 12 reasons why the Japanese do so well. Any one of
these reasons should be worth more than half a percent o ‘growth
rate, some of them like 6-, 7-, or 8-percent better in the West. All of
those reasons are fairly fundamental and basic and I don’t think are
going to change. ‘
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CHART 10

Twelve reasons for the likely continued growth of Japanese economy—

1. High saving and investment rates.

2. Superior education and training.

3. “Adequately capitalized”.

4, “Risk capital” readily available,

5. Technological capabilities competitive to West,

6. Economically and patriotically advancement-oriented, achievement-
oriented, work-oriented, deferred-gratification, loyal, enthusiastic employ-
ees—probably increasingly so.

7. High morale and commitment to economic growth and to surpassing the
West—by government, by management, by labor, and by general public.

8. Willingness to make necessary adjustments and/or sacrifices.

9. Iixcellent management of the economy—by government, by business,
and, to some degree, by labor—this results in a controlled and, to some de-
gree, collectivist (“Japan, Inc.,”) but still competitive and market-oriented
(but not market-dominated) capitalism.

10. Adequate access—on good and perhaps improving terms—to most world
resources and markets,

11. Almost all future technological and economic and most cultural and
political developments seem favorable to continuation of the 2hove.

12. Relatively few and/or weak pressures to divert major resources to
“low economic productivitw’ uses. :

One can put a lot of reasons why the growth rate should falter,
but one could also show solutions for each of these problems. Given
the combination I think they will do quite well. I won’t talk about all
of those reasons obviously, but let me mention very quickly items 6
and 7, to illustrate what is going on. An example is a quote about the
Japanese focus on hierarchy and prestigeny by Herbert Passin (chart
11). This is the basic engine behind the Japanese concept.

CHART 11—A CRUOIAL JAPANESE CONCEPT

There is at any given moment a definable world-ranking order of such character
that as between any two nations one is always higher and the other lower. It
is never the case that two nations stand on exactly the same level. Bven when
the;" appear close to each other, there is always a set of clues that allow the
sensitive observer to discriminate between them and see their place in the
ultimate ranking system—Herbert Passin. :

Status means you have to be top, tough, if you can do it. And

~ they can do it. Asthey get closer, they get more eager, you understand.
So that I would say a lot of people’s arguments why the Japanese will
top-out for various reasons just don’t hold.

Chart 12 will give you a sense of morale. Nobody in the world as
far as I know sings songs like this except in Japan, where management
and labor spend 10 or 15 minutes every morning singing this kind of
song. ‘ -

CHART 12—MATSUSHITA WORKERS' SONG

For thie building of a new Japan, let’s put our strength and mind together, doing
our best to promote production, sending our goods to the people of the world,
endlessly and continuously, like water gushing from a fountain. Grow, industry,
grow, grow! Harmony and sincerity ! Matsushita Electric!

Kow, it is true, many serious American organizations used to have
songs like this, but they burned their songbook. There are some Ameri-
can organizations that sing songs like this, but they are off-key, very
tuneless.

They don’t do it in China either, by the way. That is an important
point.
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There is 9 very interesting point. It is clearly a sentence put together
to be put to music and meticulously accurate, ]{et’s go through it. They
do build & new Japan every 5 or 6 years. They double the size of the
country.

They do put their strength and mind together, unbelievably har-
moniously working social group. They do their best to promote pro-
duction, 1ncreasing production by 80 or 40 percent a year. Sending
their goods to the people of the werld. Actually, their export rate 1s
only about 10 or 11 percent, half many European countries, but don’t
worry, they will get up there. It is interesting to say that that is rea-
sonable. , .

Like water gushing from a fountain, that is a metaphor, grow, grow,
grow, 40 percent a year, harmony and sincerity. Why would any man
knock that song? Why would you knock the song?

In chart 5 we showed what I call levers, the traditional societal
levers, traditional sources of reality testing and social integration in
America. I want to put forth what I think is a very accurate com-
ment about the 15 percent of upper middle class Americans, the old
and the young, particularly the young, for whom these 12 levers have
eroded. These are no longer felt issues that press on the individual.

(See chart 5,p. 32.)

I want to, you know, place a proposition before you. What happens
to a society like the United States when these 12 levers disappear?

Well, it is happening in the United States, it will happen to the
upper-middle class group, if it happens, so one wants to restrict the
question. What happens to the middle-upper class group? Well, for
one thing, they are bored. |

One could spend obviously a lot of time explaining the various items
in that chart, and describing what they,mean to our culture, but I think
to audiences like this, a good deal of this is seif-evident, so let me go
on to the next phase of what is happening to the search for meaning

and purpose. This is more complicated. I wish to remind you again _,

we are talking mainly about the upper to middle class here, 18 per-
cent of the American market. No. 1, I think will still be a pretty bi
thing, but I don’t think it is very important. It is like the ls’o-calleg
forgotten American, middle American. He is the majority of the
country, but he gets very little serious treatment. I tlhunk there are
reasons for that that are likely to continue for a long time to come.
Neocynicisr is an opposite thing, a very small number of people, very
important. In this case I am taking as prototype third century Greece
and bringing it up to the 20th century. Remember Diogenes, the man
with the lamp? He is the second cynic, and he lived the life of a “hip-
pie” today, except he was esthetic, disciplined, and logical, the way
the hippies are not. ‘ ‘ o

The word “cynic” means dog, one who lives like a dog, doing his
private functions in public. Diogenes is one of the great Grecks. People
made special trips to see him, and the conversation actually reported
was marvelous. Alexander started out by saying if I was not Alex-
ander, I would be Diogenes. Diogenes replies, if I were not Diogenes, T
would be Alexander. Alexander looks at him and says is there any-
thing I can do for you? This is the master of the world, a man of in-
credible generosity, giving away houses, gold, and everything, saving
only power for himself. When he makes an offer like that, that is a
serious oifer. Diogenes is quoted as saying, you are in my sun, move
over about two feet. .
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Being a human being is a very big thing in America today, neo-
epicureanism, family, friends, porch, garden, conversation, intérper-
sonal relationships. R

The neostoic is important here. In America, I think it is very lucky
to have stoics. They were important in the Greek empire, they were

essential in the Roman Empire, in a sense they ran the Roman Empire

for about 300 years, and ran it very well. There is a widespread agree-
ment there was no better period of administration in man’s history.
The thing ran in families. Other families may act any way they want
but we keep the system running. They were pessimistic. They would
never work for an empire. They were pacifistic, ran an army. Their
slogan, by the way, was typical. They said they were actors in a play.
Tt 15 up to the author whether the actor wins or loses. All the actor can
do is the best he can do. He just can’t be more successful than that.
They ran the Roman Empire through the incredible skill for about 250
ears. -

Y I sometimes, by the way, give a lecture like this to 'American
colonels, and ‘t’hey immediately identify with stoics. Some then get
angry. When you say we are going to get ourselves killed and nobody
will appreciate us? Yes. I won’t doit. You can’t help it. That is the way
they are. ‘

I¥ I had to pick the mainstream of America, I would pick items 5,

6 and 7 on chart 5. This is what is going on as far as I can see. Eighty .

percent of the Harvard kids, prestige schools, what you read in the
paper a lot, about 5, 6, and 7.

Let me define “gentlemen” for you. A gentleman is a man with many,
many skills, in which he has a high degree of ability, one of which is
useful. If you are in America, at that point you are turned off. If you
are in Europe, that is exactly right, that is the way it should be. -

The Spartans had a theory when they got rich, they would get soft,
corrupt and disappear, and when they got rich, they got soft, corrupt,
and disappeared right according to the scenario. o

The Athenians had no such theory. The Romans had the same theory
as the Spartans. When they got rich, they would get soft, coriupt,
and disappear. Despite our usual lurid stories about the fall of the West.
that really didn’t happen. They becameAthenians. -

You can put it a little differently. The Spartans or the Romans
stayed fit and had to fight wars. You took the wars away, they couldn’t
stay fit. The Athenians like to stay fit for their own sake. If you take
the wars away, you go to bigger gymnastics. o

One final comment. The Athenians licked everybody around except
the Spartans and Romans. If there were no Spartans or Romans,
they couldn’t be defeated. When I gave this lecture in"Moscow and
Tokyo, they looked delighted. But on the history you can tell whether
they are Spartans or Romans. My own guess is that they are not, but I
am not sure. -

This is an important issue by the way, is Darwin still here? A good
deal of what I have to say here today indicates Darwin doesn’t count
anymore, survival of the fittest and that kind of thing. It may be
wrong. S

Let me hit the same issue a little more dramatically. I have here
five columns that are sort of ways of living. ‘

D
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CHART 13.—SOCIAL AND POLITICAL IDEOLOGIES MAY EMPHASIZE

}

Impulse Reason Conscience Transcendence ~ God's Will
. e

S

1 @ @ @ SR €

LEADING TO, AT BEST, A REASONABLE EMPHASIS ON—

E ; Freedom. . .._...o_......... Rationality...-....__ Loyalty.......... _ .. Spirituality_. _...._. Revealed truth,

E } Spontaneity. ............... Moderation.._...... Dedication-......... Perspective. ...... - Absolytism.

! i Creativity_ ... .--~ Thoughtfulness...... Traditionn..... -~. Pan-humanism. Salvation.

: ‘ Parceptiveness... - Meliorism._ __ .. Organization......_.. ldealism_____. %. Righteousness.

Participation...... - Flexibility_ _ _ . Order......... - Altruism_____. ... Eschatology.

I P Sensory awareness. .. Calculation. .. .. Obedience._........ Mysticism. _._...... Worship.

Y ; Self-actualization-ccoc-eeoo.. Planning. .. ...« Self-sacrifice....._.. Detachment...._.... Awe, , .

Y ; Joyandlove ... ... Prudence.o......... Justice..oeooaaaonn. " Reverence--.....-.. Sitbmission,

, BUT WITH A CORRESPONDING POTENTIAL FOR PATHOLUGICAL DEGREE OF—-

3 Permissiveness Authoritarianism.. .. Fatalism......_.._.. Bigotry,

] ; Impulsiveness............... Theory i assivity ........... Fanaticism.

i i Anarchy........ ionali i Mysticism__ ........ Righteousness. j
) ? Lawlessness. i aviete._. ... -.-.Dogmatism. !
4 «‘ haos... ... ---. Dehumanization. . .. -- Unworldliness...... Hypocrisy -
§ ‘ Nihilism_ oo e ol Scientism........... Superstition.. . - Superstition i

Column 5 is when my grandfather lived. When I was young, I
? thought he was in the bottom half, which is the pathological form.
: , Now he is in the top half of the chart. He literally talked to God
E : every morning, got His advice, carried out His instructions during the
: day, and reported at night. They tried to raise me in that column, but
v aﬁ near as I can tell, it didn’t take, I was sort of raised in column 3
3 there. '
5’ : Now, in my judgment, the Nazis are raised in the bottom aalf of
; that column, pathological form, we raised in the top of the half. Most
of the people in this room are raised in column 3. Most of the school
system today is mostly columns 1 and 2. The school system and the
family reenforces each other. Your low-middle class is column 3, and ‘
the family so to speak, submerges the school. So there is quite a bit of
change. Your hippie is column 1 and column 4, about half and half.

Column 1, if you will, is very attractive to the 5-year old. He may
not like it when he is a 80-year old. The hippies don’t think of the
Savior, they think of themselves as John the Baptist. There is no point
in asking John the Baptist what the message is, he hasn’t got:it. All he

b1
;

knows is there is a ' message on the way. They take that position very §
strongly. ;
. . Let me get to one more point here with two more charts.

; CHART 14 L o ‘

‘Some areas with special technological dangers— | ‘ '

, 1. Intrinsically dangerous technology. : '
: <2, Gradual and/or national contamination or degradation of the environ- ;

3 ' ment, N ‘ |
8. Spectacular and/or multinational contamination or dégradation of the °
4 ,environment. T
4 : ' ' 4. Dangerous internal political issues,
’f , 5. Upsetting international consequences.
. 6. Dangerous personal choices.

7. Bizarre issues.
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CHART 15

Dangerous personal choices—

A. Choose sex of children.

B. Genetic engineering,

C. Super-cosmetology.

D. Lengthy hibernation or preservation of corpses for possible later

revival.
R. Psychedelic and other mood-affecting drugs.
F. Electronic stimulation of pleasure centers.
G. Other methods of sensual satisfaction.
H. Dropping out and other alienation.
I. Other excessive permissiveness and self-indulgence.
J. Excessive narcissism.

Here are seven areas on chart 14 regarding the technological
dangers. These are the problems we expect to occur between the 80’s
and 90’s and in the other report I have I expand each of the seven
areas by giving you 10 examples on chart 15. I just took area 6 because
it is easy to see what the kids are most worried about. _

Then, of the personal choices, take item A, choose sex of children.
‘I'here is a good chance to do it in 20 years, but complicated, artificial
insemination, abortion, that kind of thing. You may be able to do it
simply by a pill. If you do that, tragic. A country like India, China, I
am told will have no female children at all for a long time. There
is no interest. Countries like Japan, Germany, China might go to
80-120 in sex ratio. In some sense, you have no right to issue that pill.

Or take item B, genetic engineering. There is in fact a form of

_reproduction, which was mentioned to me, but I won’t go over all the

details, which gives you an idea of what 1s going on. This thing was
turned in about 2 years ago. Scientists took the chromosome material
from the cells from the intestines of a frog, put it to the fertilized egg
of a different species of frog. About 2 percent of the things work out
to adulthood, if you will, and produced the genetic swing of the orig-
inal frog. If this thing works out, 10 or 20 years, my friends tell me
that is what their expectation is, we ought to produce a genetic twin of
any individual in this room, as many copies as we wish.

I said this to my wife, she got very upset. She was looking at the
image of me reproduced about 600 times a year. Her position was,
she wouldn’t live in that world under any circumstances.

My position is, you don’t want to run out. _

There are all kinds of things—may I take a few minutes.

Dr. Berr. Yes.

Mr. Kanan. Let me hit the most dramatic thing on the last chart,
which is also controversial, this may be hypothetical rather than real.
What I am talking about is number F there, electronic stimulation
of pleasure centers. The reason I want to mention it is because it
really brings forth in most dramatic form the problem of the upper
middle class kid. The lower class kid has no problems. The upper
middle class kid without the 12 leverages is defenseless against this
chart. They already know it. < o ' _

Let me give you this example.- A study was:done: 12 years ago with
rats. A scientist took a rat with a pleasure center—rats have only one,
as far as we know—applied it to a stimulator. Gave the rat the choice
to press it or have water, food, water, sex, or rest. Some 6,000 times an
hour the rat pressed the lever and ignored other choices. If you force
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him to take a little food, a little water, a little rest, he leads a longer
and as far as we can tell happier and healthier life than the control
rat. So this is the solution. : ‘ '

We cross-checked it. If you do things, like for example force him
to take an electric shock to press that level, he will take an un-
believably heavy shock. : , .

Some scientists believe human beings have, say, 10 pleasure centers.
I say we don’t know this is so, but some scientists believe 1t, I believe
it myself, or at least I guess it. If this is true, then I give you one mean-
ing to the problem. Your 10 pleasure buttons are on your chest, and I
don’t think you should play your own console. I am square, obviously,
I want to be rigidly square.” Any two consenting adults to play each
other’s consoles, and you see the conversation. Have you ever tried
1 to 5 together? I have a new composition that uses alternate 1. Get
set for a mind blowing experience. I don’ know if this thing will
occur, but something like it is in the mill, whether it is by drugs or
electronics, and this is the kind of thing which presents your young
kid today with an unbelievably complicated problem. For the first time
in history that I know of, you have a large number of your people,
artistic, esthetic, who are antiprogress. You know the reason. There are
other issues of this sort that come out. I can only say that I happen to
be among those that sort of like progress on the whole. I find myself
the more and more I study these problems, the more sympathetic I get
to the antiprogress position. | '

I am not recommending it, I am not suggesting it. I am saying I
would not be surprised. We actually already have it. We keep things
secret from our allies, Germany, Japan, France, which our enemies,
China, and Russia, know, for obvious reasons. That is an index.

_ It will also be surprising if that index did not contain a lot more
information in the future. Thank you very much. This was a very im-
pressive talk. ; ‘

Dr. BerL. Thank you very much, Mr. Kahn. ?

We are going to try to run this as a seminar, which means that we
areopen for questions, comments, elaborations, et cetera. :

I would just make one comment. When I saw on Herman’s charts
the future about postcivilized man, Faustian man, Promethean man,
and even the computer-transcending man, it reminded me of a story
my grandfather once told me about the time Sninoza was very upset
about the mundane world around him, reg=o:«: his lens and trieg to

reach God. Finally he broke through the bs.: icr, finally began talking |

with God, talking about the nature of man, the first cause, the final
cause, the infinity, transcendency. God said all of this is very pretty,
but let’s talk about thingstruly great. | |
Dr. Spilhaus. ' -
Dr. SeiLaavs. Mr. Kahn wasn’t here this morning when McGeorge
Buandy said sometimes we, society, confuse things by thinking that
stating the problem has something to do with solving it. :
This has been a most enjoyable statement of very deep problems,
but Ihave not seen that Mr. Kahn has any proposals for their
solution. .. ; . - :
Mr. Kaun. That is deliberate. A place like Hudson has a number
of mentally manic type people there, and the record is not immune
from this disease. I have a 8-year program to be helpful. This is the
first year of that program. ‘ . ‘
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We have a lot of conjectures of things we think we ought to be do-
ing. T expect to be back in about a year or two, with prescriptions,
a normative statement, you know, and I can pretty well guess what
it will be right now, at least in some cases.

But we want to speak about them.

Dr. SeiLiraus. Would you tell us your guess, please ?

Mr. Kann. First and foremost, I think we are going to find a re-
affirmation of one of those 12 levers, you know, that I talked about,
eroding so rapidly.

And when we have affirmed on an intellectual level which is re-
spectable—I think you will find a discrediting, both deliberate by
people going out and doing it deliberately, and also just by observa-
tion—of a good deal of current intellectualizing. What I mean, let
me start with some very obvious points.

I had a girl spend almost 2 weeks in the public library in October
1968 on the central issues of the election, or some essential, law and
order, backlash, you know, Negro issues and so on. It was rather
interesting. She could find some stuff by Jim Wilson, something
in the Public Interest. I think Joe Kraft, one of the columnists,
also understood that law and order was not a code word grant by
Negro. Today a lot of them understand that, you know. But in
October 1968, the peak of the election, practically no literate man
understood that. Two-thirds of Negroes were in favor of law and or-
der by the way. To the extent the phrase.was a code, it means anti-
hippie, anti-new left.

Lower class middle America undoubtedly tends to be anti-Negro.
Most studies indicate every year there are less anti-Negroes than the
previous year. You can’t call that backlash. What is backlash? A tre-
mendous reaction of lower-class America against the middle-class
America, which is white against the white. What I am saying is there
will be a discrediting of a good deal of conventional wisdom.

Secondly, I can see something which I think is going to be worse, not
better. I think they will call it a new political milieu here. But let me
backtrack. In 1929 a series of economic cycles sort of bottomed out at
the same point. You had a disaster. Government policy converted a
disaster into a catastrophe.

You have social cycles, too, and certain Government policies, if you
will, make their impact greater. Look at the Year 2000, which is a book
I published some time ago, and many of the things we thought were
going to be around in the eighties are here right now.

I think this is due partly to the Vietnamese war, and partly to
Government policier, The Government simply does not know how to
cope with much of the criticism, and much of 1ts action itself alienates
people. Don’t increase the alienation unnecessarily. ‘

The third most important measures has to do with changes in
school, family, this sort of thing, which is hard to discuss lightly. By
the way, you understand, when I am trying to define progress here, we
argue these changes are necessary, but some of them are going the
wrong way, so to speak, others you don’t know. What we are saying
is this society, taking more purposive, most responsible hands, is
changing the value systems of young people. The fourth thing is al-
ready in the mill. These are large-scale programs for things like pol-
lution and so on. And here, my major objection is that there is almost
no imagination being shown. People are trying to do by sheer groups

e o e s b e e st

e T v

g e B




L et s ot e At

47

force what ought to be done by leverage, cleverness, or innocuous ways.
On the other Tland, they are doing research in these areas. I will put
in the record the seven problems culminating about the mideighties.
Most of them are here now.

A Voice. Do you see any relationship on your observations on the
economic state of affairs in Japan and the intellectual state of affairs
represented by, say, the universities?

Mr. Kaun. Yes, but not large. I make this as a low-morale culture,
and that is in part due to the intellectual criticism, at the universities.
I don’t think it is a big issue.

The big things that are going on in Japan are almost unreproduc-
ible in the United States. You have to do things in a different way,
completely different from you. This goes all the way from the savings
rate, which runs about 35 percent, two and one-half times America,
to the fact that Japanese still don’t take vacations. Remember how
Americans used to not take vacations? Very few Japanese Government
officials ever take their 4 weeks a year. It is almost unthinkable. It is
not a thing in the United States.

Why shouldn’t we ?

Dr. Berv. Dr. Brown.

Dr. Brown. Herman and I have been friends for many years, and
I always listen to him with great respect. Sometimes I have difficulty
taking him seriously.

Mr. KauN, Those are the most serious issues. ‘

Dr. Brown. I can’t remember your exact wording, but you referred
to the next 30 years as being relatively quiet times, or times of decreas-
ing ‘
Mr. KannN. From the political-military point of view.

Dr. Brown. From the political-military point of view, and also
coupled with that a reduction in the explosiveness of the population
growth. And I myself believe that a number of factors are coming
together which may well lead us'to some very unquiet times, and 1
would like to speak very briefly about a couple of things which you
have not discussed in your own presentation, which leads you to
suspect that these events are not important factors,

When we talk about economies which are 2, 5, 10 times more active,
more abundant than the U.S. economy today, we must necessarily
talk about the stuff that goes into the making of those economies, and
this transcends knowledge, excludes things that one picks up on earth,
and of course involves technology. v

But let us look at the U.S. economy. We produce each year for every

person in the United States half a ton of steel—half a metric ton of

steel. This, for reasons which I don’t understand, and I don’t think
are very clearly understood at all, this has leveled off in the course
of the last 25 years, and it has been virtually constant.

Other economies are approaching that, or if they exceed it sub-

stantially, they are exporters. ~

We have built up to a level where we have something like 10 tons
of steel in use per person, many of the other metals of course in ap-
propriate concentration, or quantities.

Now, the development process taking place elsewhere in the world
at a rate which is rather slow on a per capita basis, but nevertheless,
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which is significant from the point of view of the demands which are
being placed upon what you would call “insulated, accessible, relatively
easily accessible raw materials.” I suspect very much when you con-
sider the explosive economy of Japan, where she must import virtu-
ally everything she uses in the way of raw material, you look at the
expanding economy of Europe, both east and west, and you look at the
increasing demands in the developing countries, the competition for
the accessible resources are going to become ferocious, and I expect
are going to become ferocious in the next 30 years. You might say, and
I would say that from a purely technological point of view one can,
just, if necessary, off'an ordinary rock, as we know—at the same time it
costs more to do it that way—and as a result of the fact that it does cost
more, you are always going to try to do the easier things first, and as a
result the competition, just like they exist today in a world of iron ore,
and petroleum, are going to become increasingly ferocious I suspect,
with respect to raw materials generally.

I would like to add to that another very important element. Just look
at the quantities of these materials that are necessary. That is, were the
world, as a whole, with a population of about 6 billion, and I don’t
think 1t is going to stop there, to be brought up to the ievels of consump-
tion of the United States and Western Europe today, it would require
quantities of ores, which srould be produced today by all of our mines
and all of our factories working 400 yeaxrs, it is in that order of mag-
nitude, which you would say is a very, very substantial amount of stuff
to move, and indeed would make man a major geological force—a
greater geologic force than he istoday, but then I would like to add on
to that the fact that not only in my opinion are thesc competitions going
to increase, but. the unhappiness with the satisfaction within the devel-
oping countries themselves, concerning their slow rate of progress, on
a per capita basis, can well produce an explosive situation which from
a purely technological point cf view might be an advantage, but from
a political point of view, they might not really be problems which can
be handled. In other words, I suspect, just as civilizations have de-
clined in the past, it is quite conceivable that we are on the edge of a
new and major decline today. ‘ '

Mr. Kaun. Let me make another comment on that. First, in terms
of the actual demand for raw materials in the next 10, 20, or 30 years,
there is no study shown in the charts. Resources for the future are
studied intensively, people looking for shortages, they can’t find it,
and they can’t find it for good reasons. In some ways they go down.
In general, I would say that as these resources deplete, the improved
technology for substituticn, for finding more, for using more, is going
up faster. Now, I don’t know what happens if you try to make the
whole world simultaneously postindustrial, I think that would be folly,
but that is because this is the law of compound interest.

When it comes to the issue of the undeveloped world, I think you
have it sort of half-right, in that you may well pose ourselves un-
solvable problems, and using the ensuing guilt in such a way as to
really hurt ourselves. |

I have a friend in mind who once wrote a speech on Latin America
for President Johnson. The first draft said we must set ourselves to
eliminate the economic gap between Latin America and the United
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States. That is impossible. That would destroy two-thirds of the United
States. Nothing in Latin America can do it, you understand. He tore
that up. The second version was to dedicate ourselves to have the gap
decreased. He had to tear that up. We must dedicate ourselves to not
increasing the gap. That is very hard. It is nearly impossible. He had
to tear that up. He finally came up with a formulation. Dedicate our-
selves to decreasing the rate at which the gap increases. That is a
feasible program. But does anybody here want to storm the barricades
for it—a goal like that?—no? It 1s a self-defeating program which
reduces people to semantic poverty. Latin America is close to $400

‘per capita. If India can do what Latin America did, in the next 30

years, 1t is an unbelievable accomplishment. Yet we must say that they
went from 109 total poverty to total poverty. Let me finish this point.

A program for which I would be willing to storm a barricade is to
triple the gross output of Latin America in the next century. It is very
impressive—triple. | |
~ We must triple the GNP per capita. That can be done. But we better
get started now. It is tough. o

Now, let me ask some people, how many of the people in this room
have felt deprived? Let me define desperate poverty for you. Any
man with 20 percent of your income is desperately poor. But by
Rockefeller’s standards, you people live poor, deprived, squalid lives.
You don’t notice it because you think you are rich. _

I would thus say that you don’t want to make gap theories. They
condemn people to semantic poverty. They condemn them, no matter
how much they succeed, to failure. ~ :

And the realities have nothing to do with the way the people con-
cerned think. The poor peasant worries about his older brother, the
guy sitting next to him, how his father lived. It is perfectly possible
to go to Latin America and say nobody can make you rich in 10 years,
but by your living standards, we can make you rick in 30.

Let’s get to work. But the heart was taken out of these people be-
cause we insisted in comparing them with the Americans instead of
comparing them with their own situation and possibilities.

Let me add something else to this. About 3 years ago I got on a
platform and said as far as I can see there will not be worldwide
starvation in the mid-seventies. We better be alert to this situation.
Now, if any man gets up and says there will be 100 million people
dying of starvation, he seems wise, if he seems wise, if he says a bil-
lion he looks unbelievably wise. I got up and said, it is almost certain
that there will not be worldwide food starvation or food deficit. In
fact we can look for an agricultural surpius.

I don’t know of a single major rice importing country today that
will not become a major rice exporter in the mid-seventies. But a lot
of people are investing hard-earned money in the food problem. They
are misallocating effort, misallocating issues. I think it is very im-
portant in looking at these issues to take as accurate a look as you
can, you know, to take the issues which really count.

Now, I myself refuse to worry about two important—so-called im-
portant issues. One, the increasing gap between the rich and the poor,
north and south. It is going to exist as far as I can see. Probably two
or three centuries wiil solve it because of levelling off of the post-
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industrial culture. Maybe not. But to me it is not the central problem
of the 20th century.

Second, the population growth is an important problem, that keeps
people poor, overcrowded and so on, but it you ask what really causes
the problem, it is affluence. Rich men buy more and make more gar-
bag{e than poor men, taking up an unbelievable amount of resources
and space.

I -d%)n’t know what to do. You know, what I say was in terms of gar-
bage caused by technology, and that is the basic contradiction. I think
we can fix it, but I do not believe the population explosion itself is the
central issue. It is the richness of people more than their numbers
that causes poverty. Bv the way, this is not to remark that population
growth is not important.

It is not the top priority, that is why it did not appear in the chart.

Dr. Berr. Dr. Whipple.

Dr. WarprLe. I want to comment on the question of depletion of raw
materials, and particularly the problem of power, I mean physical
power irks, that it is often brought up in these arguments. I take the
opposite side I think from Harrison Brown, because I recall so well,
when I was a boy, my father said that when he was a boy his father
kept worrying about the fact that the whales were being extinguished
and there wouldn’t be enough tallow for candles.

This problem of raw materials and resources, I think that was solved
very quickly by the technologies developing, and the fact you go to the
slag heaps, and the slumps, for sources of material, and there is no real
pro%lem there, because your technology has improved so much. No
mention has been made of the power problem here, specifically.

Again, I remember all through my life, there has been the story of
the o1l depletion and during that time, checking approximately every
10 years, the number of proven oil reserves has kept increasing. This
can’t go on forever, but there is shale, and so forth, for oil. But the
real point of it is that we have a new method, a new source of fuel,
namely, the fusion process, which I am sure is going to come in within
your 30 years, become a practical method, whereby the gram of sea-
water will be worth in energy about a ton of coal.

So I do not believe that any pointing of disaster, because of lack of
materials, or because of lack of power, is going to enter into this whole
probiem.

I do wonder, though, in this country—for the Congress—why it is
that we think it is so important to develop our own reserves if we are
worried about the number, the lack of oil in the future. Shouldn’t we
entirely import oil and save ours for the emergency, if that were really
a problem ? But that is an aside on the whole problem.

I don’t believe that can be a factor in it. The lack of materials or
the lack of power.

Dr. Berr. Dr. Tribus, you had a question. .

Dr. Tripus. Listening to the scenarios, I was reminded of something
Irving Langer used to say, that there were convergent and divergent
phenomena. Divergent phenomena are those which have an inherent
unpredictability, and convergent phenomena are those we are used
to m physics. We know what will happen almost independent of how
the thing starts or independent of small pertinent ovations, and for
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divergent, he would use the example of the physicist tiat stopped after
work to look at the cosmic ray trace, and therefore arrived at the inter-
section in time to be run over by a truck. In a certain sense that cosmic
ray event caused his death.

Now, there are a number of minor changes that one could make at
various points in the scenario, that led to rather different resuits.

Let me just suggest one, because it is one that, I have seen.

We spoke of the child who might have to be weaned from the com-
puter, because of the way the computer had been programed. But my
own studies and work with youngsters, my own, and the computer,
has taught me that what we want to do with these machines is to turn
them into heing taught machines, rather than teaching machines—
machines that respond to the child’s creativity, and which the child
must teach, rather than learn from. There is possibly, also, a relation-
ship between man and computer, in which the computer behaves to the
man in much the manner of the servants that we could have available
in this country say just after the Russian Revolution, when royalty
had to come over here and work as servants. Very well educated
thoughtful people who tried to do what you wanted. And that kind of
relationship between man and the computer is possible, and minor
c}lmnges in the way we are developing that relationship can lead to
that.

That changes man’s relationship to the machines, his thinking
power, it changes many things, and I suggest that these are also in the
offing, and therefore the views that we have of what lies out ahead,
you know, might not all be so ghastly.

Dr. BuLr. 6ongressman Fulton.

Mr. Forron. I have a different view on this. The people of the
world are very pedestrian, We are peasant minded because we think of
only the surface of the earth. As a matter of fact, we discovered in the
moon a new continent one-sixth the size of the earth, with all its assets.
e aren’t even talking about doing anything with it.

To me, the earth is a source of material, not as a place to travel, on
a surface of water or earth. That is one of our troubles. We are sur-
face bound, like peasants, all of these thoughts of how to climb a field,
climb a hill, or climb a mountain. We don’t know how to extrapolate
the world.

I look at the world in about 100 years as being a stable body that
can’t afford oceans. Nobody will ever see the sun in my view, because
whatever water there is we will keep on top of 10,000 stories, at either
100,000 or 125,000 feet.

Dr. Whipple, of course, has been one of myv teachers on astronomy.
The cowboys of the future, instead of herding cows, will be riding
rockets, rounding up asteroids of pure metal, in the asteroid belt, 50,-
000 of them, between Mars and Jupiter. We have all these materials
lying around us, and we aren’t even talking about them. And so I would
say yon scientists of the world—you scientists as we say in Pitts-
burgh—are rather pedestrian in your thinking.

The trouble with us in America—and I hope our foreign visitors
don’t take this too seriously—is that we often turn into do-gooders. We
want to do good for our fellow citizens, whether they want it or not.
The trouble with America is, she’s perhaps turning into a minor
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scourge. They used to duck people like that in the good old Boston
days. In New England, if you got to be a scold, telling everybody what.
to do, they took you out, man or woman, put you on the end of a pole
and ducked you. Maybe that is what is wrong with the United States.
I said to Dr. Whipple at. lunch that good astronomers haven’t gotten to
the point—I think it was Dr. Van Allen, too—of trying to remake
everybody. At a certain point people don’t want to be remade.

Your science doesn’t have that obligation.

So for me, I may like it just like it is. I don’t want to be remade. And
I want my freedom. And I want to decide, not you, even though it is
good for me. Do you agree, Mr. Kahn?

Mr. Kann. I would say yes, but I have one problem. If the })ace is
allowed to rip unconirolled, I don’t think either of us will like it.
It may look like you descrii)ed, 20 stories away from a meadow, 50
stories away from a pond. I don’t think people really like that,

In other words, you take away people’s freedom in the world you
just described, where nobody has the right to walk down the path or
take a swim in a pond.

Mr. Furron. Between babies and walking down a path I never heard
the combination. I think we may have to sacrifice the peasant idea of
walking down a path in the moonlight, because we will probably have
a series of moous with Dr. Van Allen and Dr, Whipple telling us how
to evaluate them, so that we don’t disturb the ides.

Mr. Kan~. Yes. What I don’t like about my whole talk, and by
the way what I don’t like about my whole study, is that we started out
being technocrats, liking technology, and the do-gooders weren’t too
much of our problem. And we ended up with Harrison Brown.

I tried to emphasize as much as possible the difference between me
and Harrison.

Mr. Fouron, 1 just think you are not raising your sights high
enough——

Mr. Kann. Psychologically.

Mr. Fouron. When we start talking about the peasant idea, and
stop keeping our balance on peasant’s feet in science.

Mr. Kann. You are not going to use the moon in the next 80 years
in my judgment, for any technological advancement, 50 or 100 years,
sure we may. '

Mr. Fuvuron. We found we can grow beans better on the moon soil
than on the earth.

Mr. KanN. I believe that. You really are in position where a pro-
lific mind becomes appropriate. This is one point where you have a
special responsibility to understate the apocalypse, if nossible, without
understanding the issues. But the apocalyptic mind is appropriate.

Mr. ForroN. My point is, Do not reduce the number of people, but
create greater assets.

Mr. Kann. I believe the following is correct. You know how to get
a piece of food per acre, so you have that formula. We now know
pretty well how to increase food production per acre. The arithmetical
argument that food will not be produced is sort of dead. I'm ready to
believe we could support on this planet unbelievable numbers of
human beings in reasonable health, and train them in reasonable
happiness, so they will fit into it.
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I’m also prepared to believe, however, one should make major efforts
to slow down the long-term population growth, T alsp believe it is
likely to slow itself down without any effort.

That is, almost all long-term Population predictions tend to be off,
and in a country like the United States, I rather suspect the very rich
will have a lot of children, more than they do now,

Mr. Furron. We are not all Kennedys and Rockefellers,

My. Kann. Yes, but they are the very rich, The poor tend to follow
the habits as the middle class, sexual habits, the upper-middle class,
so I suspect the U.S. population is ironing out. In fact, we see a definite
decreaso in our estimates for the United States,

For the rest of the world it seems to me serious population limita-
tion problems are in order. I think they have not first order of priorit 7y
but I would not like to be seen in the record as against it. I really
think you want to look at the thing.

Dr. Brri, We want to get to Professor Beer's papers. We will take
& 5-minute break, but no more than that. T suggest you don’t go too
far outside the room.

(Short recess.)

Dr. Berr, The second paper we have is by our guest from England,
Stafford Beer, called “Managing Modern Complexity.” It is a paper
available previously, distributed in advance.

Those of you who have had a chance to read it will realize it is an
austers paper, and to some extent may give you fear this will be
highly abstract.

I do not know Professor Beer, other than by his works, so I can tell
you if you read his works, even though he has written a very austere
paper, I expect he hasthe soul of a poet.

Simply because the epigraph of his book “Decision and Control”
begins with a phrase from Shakespeare which says, “From woman’s
eyes his doctrine derives, they sparkle still the light prometean fire.”

Any man who can begin a book on minagement science with
women’s eyes, and dedicate it to Synthia, I suspect must be his
sparkling promethean fire, his wife, is'a man that is not at ail austere.

So T have high hopes for Prof. Stafford Beer. [Applause and
langhter. ]

STATEMENT OF PROF. STAFFORD BEER, DEVELOPMENT DIRECTOR,
INTERNATIONAL PUBLISHING CORP., AND VISITING PROFESSOR

OF CYBERNETICS IN THE BUSINESSS SCHOOL OF MANCHESTER
UNIVERSITY, GREAT BRITAIN

Professor Brer. Thank you very much.

Mr. Chairman, Congressmen, ladies, and gentlemen. I do esteem it
a great honor as an Englishman to be here today to talk to you,
although T think it may be a little less than hospitable of me to follow
the performance of Mr. Kahn. [Laughter.] ,

However, I was thinking of turning to the subject of managing
information. ’

It has been mentioned we have a background of governable crisis,
and I don’t think we can ignore that. There seems to me to be two
major methods by which one can tackle problems of this kind. One
is to make forecasts, and there is another, they are not mutually
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incompatible or exclusive, and this is to try and uncover the inexora-
ble trends in society which will lead us wherever we are going.

The very start of all this I suggest to you is complexity. The ele-
ments of our society is more likely indirect, the more this happens,
the more the streams of data flow, the more complex this society
becomes. Handling this complexity, as a fabric, seems to be the major
problem of our age, in the way of handling material substances was
a challenge to our forefathers. Computers are the tools we have to
use, and their use must be directed by science, competent to handle
the organization of large, complex, probablistic systems.

This, I believe to be the science of cybernetics, as first defined in
America, not so much as the term is used in America today. It is the
science of communication control.

The central thesis might be expressed by this that there are natural
laws governing the behavior of large interactive systems, in the flesh,
in the metal, in the socia) and economic fabric. These laws have
to do with seff—regulation and self-organization.

They constitute the management principle by which systems grow
and are stable, learn and adjust, adapt and evolve. These seemingly
diverse systems are one, in cybernetic eyes, because they manifest
viable behavior—which 1s to say behavior conducive to survival.

In my opinion, the most important fact which a quarter of a cen-
tury’s worth of cybernetics has revealed is that this behavior is gov-
erned by the dynamic structure of the system, rather than by special
events occurring within it or by the particular values taken up by
even its major variables. Structure means the way in which the parts
of a whole are interrelated; and here it includes both the feedback
loops by which systems regulate themselves and also the conditional
probability mechanisms by which systems learn and organize them-
selves. “Dynamic” relates to the speeds at which communication is
effected within the system, and especially to the relative lags with
which messages are promulgated, overtake each other, and combine
to form new patterns. Dynamic structure generates outcomes.

Therefore I say that what will happen to mankind in its battle
with complexity will be determined neither by particular innovation
nor by isolated achievement at some unknown future date. Hence the
attempted prediction of such things is not to the point. Outcomes are
latent in the dynamic structure of the systems we have or may adopt:
they will inexorably emerge. v

At present, the most obtrusive outcome of the system we have is a
gross instability of institutional relationships and of the economy.
'This cannot last. The society we have known will either collapse, or
it will be overthrown. In either case a new kind of society will emerge,
with new modes of control; and the risk is that it will be a societ;
which no one actually chose, and which we probably wiil not like.
shall argue that we must use our science to detect the latent outcomes
which will one day characterize the future of mankind. And let us
so engineer our systems that their latent outcomes suit our social

urpose. It is true that the outcomes cannot be fully determined,

ecause there is noise (or shall we call it free will?) in the system.
But a systemic design taking due account of cybernetic laws may be
expected to produce behavior which is predictable in terms of the
overriding social need for stability.
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Thanks to the growth of complexity, whi.h is very much a function
of the growth in data-handling ca{)aclty.and of the information ex-
plosion, society has outgrown the dynamic regulating capacity of its
own hallowed structure. . .

History did not design that structure to cope with such complexity,
and a cybernetically grotesque machinery is a result. It is from this
standpont that I ask you to look again at the environmental crises
from which our view of the future must necessarily start. .

The thermonuclear threat is a computable threat, and one which
computably grows—although we act as if we were inured to it. The
various pollution threats—by pesticides, by noise, by sewage, by car-
ciogenic urban air—were and remain systematically predictable. None
of these things happened by chance, by accident, or by the wrath
of God.

We have run ourselves into these problems by failing to calculate the
predictable consequences of the systems civilization has underwritten.
The same seems to me to be true, though less obviously so, of the vari-
ous forms of societary crisis which run alongside the environmental
crises.

Problems of race, problems of poverty, problems of overpopulation :
all these are quantifiable aspects of computable systems. It has taken
social upheaval and threatening violence to draw them to our proper
attention; it has taken a major revolt of the young to motivate any
kind of rethinking.

The risk which faces us today is the probability that society will
yet refuse to study the systemic generators of human doom, and will
disregard the cybernetic capability which already exists competent
to bring these many but interrelated forms of crisis under governance.

There are two reasons for this fear. First of all, our culture does not
take kindly to the notion that it nurtures the seeds of its own destruc-
tion. Instead of studying the system in reality in which outcomes
are latent, it prefers the technique of prognostication. Small wonder:
by using such wholly nonsystemic devices as the Delphi technique, we
may predict a possible millennium for our comfort. But the Delphi
technique is aptly named: its pronouncements are shrouded in am-
biguity—because they take no account of the systemic context. Mean-
while, the systems we have already started, which we nourish and
foster, are grinding society to powder.

It might sound macabre to suggest that computers will finish the
job of turning this planet into a paradise after human life has been
extinguished. But that vision is little more macabre than the situation
we already have, when we sit in the comfort of afluent homes and
cause satellites to transmit to us live pictures of children starving to
death and human beings being blown to pieces.

The second reason I have for my pessimism is that technology now
seemns to be leading humanity by the nose. We appear to have no sense
of priorities where our problems are concerned; we do what is tech-
nologically easy—and we do it regardless of cost.

For example, the problem people have of transporting themselves
from one remote place to another really exists between homes or offices
and international airports. But the problem we continuously solve is
the nonexistent problem of moving between those airports.

It is easier to go from mach 1 to mach 2 than to tackle the genuine
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problem. Perhaps it was also easier to go to the moon than to face up
to what is happening in the street outside.

Thus I direct myself and you to the claim that cybernation is about
the regulation of society, and that this is what computers are for,
Perhaps this opening is a surprise. Would it not have been easier for
all of us to plunge into the technology of computation, to prattle on
happily about nanoseconds and massive data banks, to wonder at the
explosion of knowledge and the impending marvels of data storage and
retrieval by holograms and photochromic tubes, rather than to tell the
truth about cybernation? What did you really expect? The fact is that
most of the problems we stand ready to consider are bogus problems
They are generated by theories about technological progress, and
theories about the way society works. Theory is often the only reality
countenanced by our culture.

The reality is that we are elements in a vast and almost ungovernable
social system generating outcomes that happen to us. We come spright.
v to conference, dragging lead-heavy bones, to talk about machines
that matter only if they can help us men. OQur fat is suffused with in-
secticide, but we are avid to decide what it will be like to take our news-
paper out of the back of the television set. The expansion of knowledae
will yet save the world, shall I not tell you, coughing through the
carcinogens—and assuming that my plane was not hijacked and that I
was not mugged on the way.

I am fighting for a way through to your real ears. That is exactly to
say that I am trying to differentiate, in you, between data and informa-
tion. Data are a whole lot of meaningful patterns. We can generate
data indefinitely ; we can exchange data forever; we can store data, ve-
trieve data, and file them away. All this is great fun, maybe useful,
maybe lucrative. But we have to ask why. The purpose is regulation.
And that means translating data into information. Information is
what changes us. My purpose too is to effect change—to impart in-
formation, not data.

Data, T want to say to you, are an excrescence. Data arve the very
latest kind of pollution. We are not. going to co anything ¢t all about
the management of information and knowledge towards the regulation
of society at long as we think in data-;vocessing terms. "That is techno-
logically easy. It is what the comp i » companies and the telecom-
munication interests would like us to do. Data are assuredly the great
new marketable commodities of the 1970’s. But, let me repeat, data
of themselves have no value.

What has value is the machinery to transform data into informa-
tion, and the machinery by which that information may be used to
innervate society. Society has become a complex organism, and it
needs a nervous system. Managing the development of informational
science and technology is all about this task. There is no nther message
than this.

In my written paper I have set down at some length the nases of my
arguinents. .

And I have put together four rather heavily considered propositions
of which only the first is really the crucial onie. Do listen to it : We can
now automate whatever we can exactly specify.

Second proposition: Most (possibly all) ostensibly human prerog-
atives for inferential, judgmental, learned and adaptive behavior can
be exactly specified—at, least with respect to finite contexts.
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To extend the second proposition to intuitional and creative be-
havior poses grave difficulties of definition, and invariably invites emo-
tional uproar. But we may at least stand by this weaker statement.

Third proposition: Within specified frameworks, much ostensibly
intuitional and creative human behavior can be indistinguishably
imitated by machine.

Fourth proposition : Distance is technically irrelevant.

All this means that purposive systems can now be created to under-
take any kind of purpose at all. We know how to design those systems,
and how to innervate them with data streams. And so society would
appear to be confronted by a problem of choice: what activities should
actually be automated ? But I shall argue that this question is largely
illusory. :

First of all, there is the logical trap. This is the sort called by
logicians a fallacy of addition. We may do any of the things we can
do; it does not follow that we may do all the things we can do. In the
present statc f the art, that is to say, we shall rapidly exhaust our
reserves of skill. So here is the proviso about technological capability.
My own belief is that we shall have to embody a great deal of basic
software in special purpose hardware, and that we shall need to auto-
mate the creation of special software itself. I think that computer
science will break through the barrier of human programing, and move
to an era when programs are writen by machines under general human
surveillance. This will in turn lead to programs which modify them-
selves in the light of experience. Then we shall be near the realization
of the machine more intelligent than its designer, which Von Neumann
envisaged and showed mathematically possible more than 20 years
ago. There is no need for more than this one paragraph of such
modest guesswork—because after that it may well Le too late to do
what ought to be done right now. At any rate, this is the only tech-
nological barrier which I can identify.

Then we revert to the spurious problem of choice. Why should not
responsible authorities choose between desirable and undesirable
systems for handling knowledge and information? The answer is that
in-neither the private nor the public sector of a free society is there
a sufficient concentration of power to do so. If, for example, mammoth
publishing interests decide (as they may) not to mobilize the resources
of electronizs adequately in the dissemination of knowledge, then it
is open to electronic interests to become the publishers of the future.
It i also open to the information handling community itself to embark
on entrepreneurial activity at the expense of both these industries. In
the public sector, it is certainly open to central government, through
its grant-awarding agencies in particular, to encourage or discourage
particular applications of cybernation. But it will be very difficult to
inhibit developments which are of themselves economically viable in
the way that (for example) space exploration would be inhibited
without central funding. | |

And here we perhaps identify the basic nature of the problem which
cybernetic.systems set out to solve. Throughout history until th's time
the problem was to acquire sufficient information to generate effective
change. The individual wishing to become expert in some field of knowl-
edge had to buy information expensively; the Government wishing
to understand even the rudiments of the structure of its society had
to buy information through the census. And so we have gone on, paying
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more and more money for data acquisition—on the assumption that
data constitute information. But we have already said that data be-
comes information only at the point when we ourselves.are changed.
It is self-evident that our capacity to be changed, whether we are an
individual seeking private knowledge or a government seeking under-
standing of society, is strictly finite. In conditions of data paucity, al-
most all data acquired can be transformed into information—and used
to procure effective change. But in conditions when the supply of duta
far outruns this metabolic capability, most data are literally worthless.
Yet we pay more and more for these worthless data because that is
the establis%ec’& order of things,

The fact is that quite recently the sign of the information problem
changed from plus to minus. The problem is no longer about acquiring
data, which are generated as a byproduct of every modern under-
taking. The problem is about informational overioad. The private
citizen seeking knowledge is inundated by information which is virtu-
ally free, Yet the publishing industry responds in the old mode—by
selling him yet more. The firm continues to buy expensive market
research, becanse that is what it has always done, oblivious to the fact
that transactions of every kind can now be electronically monitored,
so that data are in glut. Its problem too is one of procuring adaptive
behavior, and no longer at all one of “finding the facts”. As for govern-
ment, there is really no dearth of societary information either; there
is instead a problem of organizing information—across departmental
boundaries and in time, '

Institutions, firms and (thanks to television) private citizens today
receive critical information very quickly indeed ; the aggregate picture
at Federal level is slow by comparison to materialize. To put the point
the other way around, then, the body politic has wildly overactive re-
flexes. In the body physiologic this is the condition of clonus—it is a
symptom of spasticity. If we live, as I suspect, in a spastic society, it is

because of clonic response. And by the expectations of these arguments,

the clonus will get worse.

Thus I argue that the problem of information management is now
a problem of filtering and refining a massive overload—for all of
us, whether citizens, firms, institutions, ur governments. We might well
say that it is a problem not so much of data acquisition as of right
storage; not so much of storage, as of fast retrieval; not so much
of retrieval as of proper selection; not so much of selection as of identi-
fying wants; not so much of knowing wants as of recognizing needs—
and the needs are precisely the requirements of systematic equilibria.

This almost tabular account of the matter ostensively defines another
cybernetic truth. In any controlled system, there must be an hierarchic
array of subsystems, in which both the values and the structure of any
one subsystem are set by a logical superior system. That is to say
that one cannot discuss the purposive nature of a system in its own
language, but only in a higher order language. There are potent
reasons for this in theoretical logic, just as there are potent prac-
tical issues in terms of the need systematically to reduce the informa-
tional overload by a system of filters. These filters are necessarily
arranged hierarchically, in a way which matches the hierarchy of
logical systems.

Thus I introduce the concept of metasystem; a system which stands
over and beyond a logically inferior system and one which is com-
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pevent to handle that lower system’s logic. Please note that metasystems

are logically superior, and not necessarily more senior or more highly

endowed with status or privilege. Please note also that in an hierarchy

of systems there will be several orders of “meta.” Let us take a moment

] of time to illustrate these points, since the concept of metasystem plays

3 _ an important role in what I have to say.

£ f Consider for example a school, in which each of a hundred teachers

4 : adequately controls and instructs a roomful of pupils. The roomful

,‘f : is in each case made up of several sets of pupils. Now each set of

’ pupils is in fact pursuing a course of instruction which takes it from

one room, one association of sets, and one teacher, to another room,

another set of sets, and another teacher. If we consider the totality of

rooms, holding their pupils and teachers, as subsystem of the school

: ; (for this is indeed the organizational format we observe on a visit)

1 : there is no way of knowing or discussing in such teris the educative

: ' process as it affects all the pupils. To do this we shall need to find the

metasystem which organizes all the groupings and insares that they

a : : mesh together. This metasystem is the timetable, in terms of which the

1 course followed by a particular pupil stands revealed. This is a

o logically superior system; but we do not eéxpect the teacher in his

3 : room to treat the timetable as some kind of ju-ju. On the contrary;

1’ but if he wishes the timetable altered, he will perforce raise the issne
in metasystemic terms. It is simply no good tv say “this is my class,

3 : and I will take it at another time.”

‘ : Furthermore, if the State wished to discuss the total process of

1 education for all its high schools in relation to nursery schooling on the
one hand and to university education on the other, then a new meta-

3 A system would be required. And in this case the question whether the

? second metasystem is not only logically but also constitutionally

3 : superior would arise. It would be discussed in those familiar terms

: about autonomy, about professional integrity, about bureaucratic

‘ ’ interference, about suboptimization, about synergy * * * Such dis-
cussions would be less boring if we could get the logic right first.

3 Let us now retrieve the argument that the development of purposive :

automated systems involves a spurious problem of choice. For, we !

' argued, there is no method in a free society whereby such choice
b could be implemented. I would like to examine this argument in more

3 detail, with a view to uncovering certain mechanisms which are ger-

;‘ mane to the issue before us. The objective now is to try, like good

': scientists, to determine the basic parameter of the problem at some ;

I level of abstraction which facilitates understanding. Were we to fail i

‘ in this endeavour to stand back and te generalize, we should conclude

i with long lists of possible systems, in hundreds of possible contexts,

} 5 with long lists of possible dangers attaching to each. Then we should

achieve no useful insight at all.

'  Firstly, what is the entity which will in practice develop systems

of knowledge and information? It is some kind of social institution:

perhaps a firm, perhaps a profession, perhaps a social service * * *.

Whatever it is, 1t is surely an identifiable entity, with certain recog-

nizable characteristics. I call it an esoteric box. What is ¢oing on

inside this box is an established order of things: things accepted as

mores of the box, things professional, things historical, and so on.

3 : There is a complex arrangement of subsystems, a strange set of rela-
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tionships between people of standing inside the box, and a recondite
way of behaving. These features—their complexity and unintelligi:
bility to the outsider—justify the box’s adjective “esoteric.” Admission
to the box’s activity’ cannot be gained without the appropriate
passport. But the box is not a closed system, it is part of soci-
ety; it certainly has inputs and outputs. Ilven so it is internally and
autonomously self-organizing and self-regulating. And although the
hox processes whatever it exists to affect (and this is often people),
that which is processed does not change the box at all. The box goes
on; it is very powerfully organized to maintain its own internal sta-
bility, and therefore its survival as an integral institution.

I have elsewhere sought to show that the esoteric box, the identifiable
social institution, is a strongly robust system in equilibrium. If we
try to influence its behavior by changing variables which apparently
at%'ect it, it responds neither by collapsing nor by a violent reaction.
It simpviy shifts the internal position of equilibrium very slightly,
thereby offsetting the environmental change that has occurred. (In the

model from physical chemistry that T have used to study these boxes,
this behavior would be an instance of the operation of Le Chatelier’s

principle.)

Now it is an esoteric box which is going to develop an information
system directed to cybernetic ends, its primary objective will be to en-
hance its own performance and chance of survival—it will not attend
first to the performance and survival of society at large. Equally, the
box will be highly resistant to efforts made to constrain its freedom to
do so. There seem to be only two mechanisms available to a free so-
ciety seeking to influence an autonomous institution in any case. The
first is to facilitate some modes of development and to inhibit others
by the provision of incentives and inhibitors from outside. I mean by
this the awarding or withholding of grants, tax concessions, public
campaigns, and so on. Every esoteric box has its own feedback mecha-
nisms; what the State can do is to change the gain on the relevant
amplifiers. But because of the high internal stability of the box, we
must expect this kind of control device to operate 1n a cumbersome
and generally inefficient way. The other device available is legisla-
tive. The main trouble here lies in the identification of what is anti-
social. Most advances in human welfare have paid a price in the in-
fringement of personal liberty ; whether that price is seen as reasonable
or as a fundamental deprivation of human rights will often be a mat-
ter of interpretation. But I shall in any case assume that wise govern-
ment will interact with the authorities in any esoteric box to achieve
acceptable codes of behavior. What really concerns us in this situation
is what happens at the metasystemac level.

The fact 1s that esoteric boxes interact. Any major facet of public
policy, such as health, education, the manipulation of credit, security,
and balance of payments and so forth, involves at least a string and
possibly a compllex network of interacting esoteric boxes. Now just as
the esoteric box itself is seen as scmething extremely stable and sur-
vival-worthy, so the system which links the boxes is typically tenuous
and unstable. It is not itself an institution, not itself a higher ovder
esoteric box. It is simply an assemblage of esoteric boxes, and it does
not constitute a proper metasystem at all. It is in this fact that the
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threat to society really lies; it is here that we shall seek the important
scientific generalizations, .
Consider education, for example. There are, to speak arbiirarily,
four major esoteric boxes involved in this facet of society. There is
the system of compulsory schooling; there is the university system;
there is the postexperience career-oriented system sponsored by indus:
try; there is the free market in adult education. All four of these
esoteric boxes may be subdivided, almost endlessly ; but we are seeking
to move our thoughts in the opposite direction—to identify the com-
monality of these systems and to examine their interactions. If we
take health as our example, we shall find a similar situation. There is
an esoteric box labeled general medical practice, and another called

hospitals; there is a public health box labeled sanitation; there is a.

market-oriented box dealing in pharmaceuticals; there is a market-
place for medical information which belongs to publishing,

In short, we may taice an{r facet of social policy and find the
strings and networks of highly stable esoteric boxes which between
them make a composite but not integrated impact on the individual
citizen. We may do this for security, discovering esoteric boxes for
the police, esoteric boxes for fire protection, and esoteric boxes for
insurance—not to mention the esoteric boxes which are the armed
services themselves, We may do the same thing for the movement
of goods, discovering esoteric boxes for every method of transport.
We may do it for the movement of money, detecting esoteric boxes for
emolument and social benefit, for taxation, for credit * * *,

Then the question arises, why are those strings and networks as
unstable as they appear to be? Tf there is no genuine metasystem, why
has one not grown up? Was there never a stabilizing structure of
any kind? I think that there was a metasystemic structure of w
very remarkable kind, but that it has been abandoned. We have thereby
lost the metacontrols which made the composite system of esoteric
boxes viable. If this be true, no wonder we need assiduously to
design replacements.

First, there was the structure of society’s “external skeleton:
the religious, legal and moral framework. Into this hooked the
structure of the “internal skeleton”: there were indeed formal bonds
linking social institutions themselves. Younger people seem to be
systematically abandoning the values of the external system, so
that it ceases to be relevant to any control process dependent on
negative feedback. Given that almost 50 percent of the population of
the United States is now under 25 years of age, the rev'o{t of youth
is destroying metasystems whose stabilizing value they do not under-
stand is a serious matter indeed. The young have more power in
society than ever before; purchasing power, and the power that
derives from not being afraid of inherited norms. Most of them
are not taking technology for granted. Many of them are question-
ing established values in terms which their eiders do not understand.
Some have already begun smashing up computer installations. As
to the internal system, changes in technology are moving the inter-
faces between the esoteric boxes representing established institutions—
and they are not responding. Instead of evolving by adaption, these
boxes are ]])utting up the shutters and seeking to maintain themselves
as integral systems while the context changes around them. This
will not work.
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1 Thus the strings and networks are unstable, and the metasystems
are missing, Rather than attempt the exhaustive epumeration of
these composite systems let us try to state the features they share
in terms of knowledge, information and control. They seem to me to
be the following :

2. CHARACTERISTICS OF STRINGS AND NETWORKS OF ESOTERIC BOXES

(i) In all cases some esoteric boxes in the system are part of the
public sector and some part of the private sector. ‘

(i1) In all cases the esoteric boxes are generating, and (inefficiently)
passing between themselves, knowledge about the the world in which
they operate, ,

(iii) In all cases they are also generating, either as primary or as
spinoff data, knowledge about the individual citizen which they rarely
interchange,

(iv) In all cases the very forces which produce stability within the
esoteric boxes themselves, conduce to instability between the boxes.

(v) In all cases, what constitutes the improved management of
1 knowledge within the esoteric box has to do with the rapid matching
of sets of possible courses to sets of actual conditions, and the rapi
3 correction of mismatches by feedback governers.
; (vi) In all cases what would count as an improvement in the man-
‘ agement of information between esoteric boxes, and therefore an em-
bodiment of the metasystem concerned, would be an integral informa-
tion network and a mutual tradeoff in knowledge—hoth of the world
: and of the citizen.
” If this list of six points correctly states the position, it behooves us

] to elucidate them further.

i

i 3. ELUCIDATION OF SYSTEMIC CHARACTERISTICS ]
We begin this elucidation by developing & generalization abou’ the !

management of information within the esoteric box. This is an ex-
planation of point (v) in the foregoing list.

Whatever we are looking at at any given moment in time will be
] found to represent a complex state of affairs. Call this total situation
: the initial condition. For example, a patient entering a health system
] has an initial condition; so has a pupil in any educational situation.
4 The first step taken by a professional in reviewing this initial condition
* is to try and characterize it with a name. In the case of health, this
: name is the diagnosis (diabetis—‘“he needs more insulin than he has
1 got”). In the case of the educational condition, we may name a state of
3 ignorance relative to some need (advanced physics—“he needs more
physics than he has got”). This naming process may be very inefficient,
1 as for instance when we name the complicated economic status of a
citizen within the economy as: credit—$100. And even in medical
diagnosis, for instance in psychiatric medicine or in prophylactic medi-
cine, the name may not be very much help. Then why do we go through

; the naming process?
! The answer to this is surely that the brain is a coding device. We are
g not cevebrally organized to hold in our heads large weﬁges of informa-
tion about complicated states of affairs. Having examined the com-
plexity of the initial condition, we seek to encapsulate it in a name—
which can later be used to retrieve at least the critical attributes of the
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; situation so named. Next, we use this name in our search of courses of
j action from which to select a treatment of the initial condition. Thus
‘ the very mention of a medical diagnosis selects in the mind of the
physician a subset of the whole set of human therapies which relates to
the name, and from this subset one therapy will be selected and applied.
Similarly, “advanced physics” selects a subset of courses from all possi-
ble education courses, and from that subset one course will be recom-
3 mended. The credit rating simply selects one figure from a small num-
( ber of possible figures to be applied as a ceiling on purchasing power.

- Depending on the seriousness of the situation, as measured perhaps
by its “prciessional” content, this naming filter is a more or less
elaborate tool for making the system work. A higher professional con-

| tent can be injected into the process by a more elaborate taxonomy of

] y names, and also by iterating the process of selection. Thus, having |

] made a diagnosis and selected a possible therapy, the physician will ?

1 go back through the name filter to the actual initial condition, and

; verify the treatment in every particular. In most social situations,

’ however, this iteration is far too expensive to undertake. And for that
reason, many of the responses whicﬁesocial systems make to the initial
condition are crude indeed.

The first general capability of automation within such a system is to
abandon the naming filter. For computers can hold large wedges of
information., The computer is faced with the problem of matching

| one complex profile (the initial condition) with another-—probably
§ less complex—profile of possible courses of action. Far from simply
] automating the human professional component in the system, then,
w the automatic system should much improve upon it, especially if it
1 is organized to interrogate the subject in order to full out details
of the initial condition which it perceives to be relevant.

Moreover, as its model of the system it handles is enriched and im-
proved by experience, it becomes possible in principle for a prelimi-
nary choice of action to be iteratively simulated. Then the likely
effects of choosing this action, and in particular the vulnerability of
this strategy to unknown factors or a range of possible futures, may
rapidly be estimated before any indication of choice is given at all.
Next again, if the automated system is geared to invigilate the actual
process of applying the course to the initial condition, so that the
4 subject’s response 1s continuously monitored, then correctivs action
~ against any mismatching or systemic oscillation may be continuously
taken. And of cuorse, it will be taken on the basis of the total richness
| of possible interaction between the two sets (states of the subject and
] possible treatments) rather than through the exiguous filtering chan-
nels of the naming which have hitherto been used with so little finesse.
‘ \ In all of this we find key applications of another fundamental cyber-
1 netic principle: Ashby’s law of requisite variety. Variety is the cyber-
4 netic measure of complexity. It is explicitly the possible number of
‘ states of a system. The law says that the variety of a given situation
can be managed adequately only by control mechanisms having at least
', as great a capacity to generate variety themselves. Names typically dlo
i not do this: they are archetypes of variety reducers. Indee(f,) in most
] socioeconomic situations of our age, we seek to obey Ashby’s law b
reducing the variety of the real world, necessarily in a somewhat arti-
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ficial way, as with naming. As I said earlier, this leads us to manage
low-variety theories about the economy, because we can handle those.
rather than to manage the high-variety economy itself. A much more
satisfactory method of handling the problem is to increase the variety
of the system doing the judging, managing or controlling—by auto-
mating the professional component. The second method is not tech-
nologically open as we saw in the last section. Allied to the fast feed-
back, whether through simulations of the total system or through the
invigilation of actual results, the whole mechanism permits a much
more refined and much speedier convergence on a stable outcome.

By looking at this mechanism in its relevant detail, we simultancous-
ly lay bare the major threat to privacy of which everyone who has ever
contemplated these matters is already aware. As we seek better control
of situations by confronting variety with variety within the system,
wo lose the anonymity which used to cloak the identity of an individual
by the use of a name. This is quite clearly seen in the simplest case of
all—the name of the citizen as normally understood. My name identifies
me from among the rest of us here; but it undertakes to disclose no
more information than this primary selection. Yet the more effectively
any esoteric box haundles my case, then the higher the variety it dis-
poses as a measure of my own variety ; therefore the more risky to my
personal integrity does the whole process become. Here is the person
rawly exposed, because in higher variety, within the professional sys-
tem appropriate to any esoteric box. And I am saying that the better
the system, both from the point of view of the social institution con-
cerned and therefore from my own as its patient or pupil or client in
any other way, ipso facto the more potentially damaging to me is that
system. Am I psychologically i11? The medical systems will know.
Am I educationally inadequate to my job? The educational system. will
know. Where was I at the time the murder was committed ? The credit,
system knows when and where I bought petrol that night * * *,

This analysis successfully generalizes the problem of privacy, and
also says a great deal about the reasons why esoteric boxes are under
such pressure to withdraw into themselves—instead of collaborating in
metasystemic management systems (see point (vi) in the list).

As to privacy: It is all too possible that the computer will sweep
forward to destroy privacy and freedom of choice without our really
knowing that this is happening—much as the motor car has swept
forward, poisoning us and inexorably changing the quality of life.
Consider two major mechanisms which might bring this about.

First, there is the question of a man’s credibility as a citizen. When
a man is too well documented, electronically buttoned-up, in what
sense can he make a new start? How can he restore his credit, once it;
is lost? How will he persuade the machine to emulate his own God-
given capability to forget? A man is to himself as to others a complex
package of information. In behavioral terms at least, his vital sta-
tistics, his knowledge, his actions and his emotional response as well—
all may be cataloged and stored. By the criteria of information theory,
then, my electronic image in the machine may be more real than I am.
It is rounded and retrievable. Above all, it 1s a high-variety image—
higher very likely than the image of me in the minds of my own
friends. The behavior of the image is predictable in statistical terms.
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Probably I am not. But the strength of the machine image is its prag-
matic validity. There is no confusion here, no ambiguity, no loss of
history, no rationalization. I am a mess; and I don’t know what to do.
The machine knows better—in statistical terms. Thus is my reality
less real than my mirror image in the store. That fact diminishes me.

Second of the threats to my reality, there is the likelihood of my
manipulation on a scale which is also frightening. Qvert advertising
has already taken us to the brink of what seems to be tolerable in this
respect. But at least we are conscious of the risk—we may note the
Freudian images of the adman cult, and the importunity of slogans
which are akin to physiological conditioning. We may thus protect
our personalities. But the computer’s machinations are covert. A
long-term record of my purchases should enable a computer to devise
a mailing shot at me which is virtually irresistible.

As to involution: Wea earlier made the assumption that esoteric
boxes themselves will engage in dialog with their own clients and with
governments to protect the citizen in this threatening situation. The
mmportant thing is not so much that this ought to happen as that it will
certainly happen. For if it is vital to the social institution to remain
integral, and if it is the proclivity of that esoteric box to be highly
stable, then integrity and stability will be supported and reinforced
by the highest ethical codes where professions are concerned, and b
commercial self-interest where they are not. Each esoteric box will
identify its own vested interest in solving these problems; and in
solving them it will increase its own stability and survival power. Then
these systems will become more involuted, and yet more esoteric ; they
will become more stable, and more resistant to change; in many cases
it will be literally impossible to assess the information they contain
without a special electronic key.

As the solutions begin to emerge from the studies which institutions
are already making, it can be expected that legislative force will be
asked for the implementation of any provisions which repeatedly
occur as proposing matters of principle. For example, it already looks
likely that legislation will be sought to permit the citizen access to
his own computer files, or at least to permit him the knowledge that
an entry has been made therein. Even so, there will be many difficulties
for legislators, and especially difficulties of definition. A fter all, many
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