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PREFACE
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-

Shakespeare, the consummate artist of the English language, appeared in the history of humanity just
as evolution was achieving a differentiation in language, metaphor and visual display that stressed for a
convergence, for an integration, in some kind of production. Never before and never since has the time been
as ripe as was Elizabethan England for a union of art  and technology on the stage.

Newton, Darwin and Einstein were similar playwrights of human evolution’s converging
metaphor-civilization. Each of these men powerfully integrated a coherent scenario they perceived as acted
out by Nature. Each showed man’s unique role as a contributor to the cast of this scenario by their own
e.xample,  as a designer, of reducing the disorder in mankind’s perceptian of the operations and events of its
environment ,  i ts  l i fe  support  system, i ts  Spaceship.

Each of these men evolved a powerful script around which a cast of people gathered to test out the
new metaphor, to enlarge upon it, if possible, and to ultimately form a production ensemble of gigantic
proportions to achieve a new science of action in testing out the script. That is what a metaphor can do
when it is powerful enough and when it is successfully delineated by the consummate artist of his era-that
is what Buckminster Fuller has done with the design of his World Game.

Providence has provided a most sincere and enthusiastic cast of young people (in mind and heart) to
test out the script’s relevancy, to elaborate upon it when they can, and to further delineate its fine points.
They have walked inside the metaphor and found it the answer to many of their most deep-felt concerns
about their quality of life on Spaceship Earth. They bring away with them the firm conviction that the
World could be made to work for everyone and this without humanity exacting the price of push-pull
pol i t i cs .

Each World Game Workshop and/or Seminar achieves this optimum outlook on man’s environment
and life within his biosphere. Yet, the World Game has not yet, in truth, been played; for to play it one
needs the computer tools, which are not yet commercially available, and the logic to ask the right
questions. The energetic/synergetic geometry encourages such methodological ferment, but only Fuller has
been able thus far to personalize and innovatively utilize the advantages accruing to applications of this
kind of logic. The total accurate earth resources data, which the earth resources satellites promise to deliver,
in fact still relies on individual, long-hand study through heavy tomes of statistics. Until all of this is
facilitated by a fairly expensive physical facility and staff, the World Game is not played-it is merely
acted-out by alert  students who wish to demonstrate for themselves the relevancy of the metaphor.

ix



The student’s enthusiasm each time reiterates again the timeliness of this new outlook. Nature does
not deploy her resources haphazardly-neither physical, natural or human. There is a rationale which makes
actors out of all of us in this huge scenario that we call “Universe.”

In 1967, NASA announced a full-scale emphasis on earth resources survey via remote sensing planes
and satellites, and at the same time, the international “weather watch” gained momentum. Of a sudden,
engineers, geologists, geographers, physicists, foresters, agriculturalists, etc., became interested in the
possibilities of total world surveys and of the value such surveys might have to world resource utilization.
The sudden zoom from local considerations of resources development and deployment to possible
world-wide involvement of such studies necessitated a new script, a new metaphor, a new style in thinking
about the problem. In order to do so, a powerful interdisciplinary communication device was needed-one
that essentially did away with the necessity of its being adapted to the special languages and
instrumentation of a specific science. It must allow the maximum amount of “good thinking” (flow) and
dialog about resource deployment and utilization. This communication device was Fuller’s “World Game.”

Beginning in May, 1968, the “World Game” was presented by Dr. Fuller to a White House sponsored
conference, convened for this purpose, in Washington, D.C.; to the Muskie Committee to establish a select
Senate Committee on Technology and the Human environment in March, 1969; to the Joint National
Meeting of the American Astronautical Society and the Operations Research Society of America in June,
1969; and to the U.N. Conference on Human Survival in May, 1970. Originally proposed as the core
curriculum at the new Edwardsville Campus of S.I.U., in 1961 (see “Education Automation” by R. B.
Fuller, S.I.U. Press, 1962) and then as the theme for the U.S. Pavilion at Montreal’s Expo ‘67 in 1964, it
now became the main tool in the design of an environment for planning where good thinking about
Spaceship Earth could prosper in a larger context than it had been able to in immediate, previous eras. This
is the occasion for the printing of Document One to the World Game series. The World Game is presented
here as the proposed tool to communicate design science, now extended to the total world environment, in
order to “Make the World Work.” It  is  dedicated to those whose vision and courage i t  inspires and educates
to this most noble objective.

Thomas Broussard Turner
Director, Fuller Projects, SIU
January,  197 1
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A. WORLD GAME SCENARIO
A.1 Preamble and Memorandum to those interested in playing World Game

Preamble

All those who have attained high scholarly capability assure us that real education is self-education. They
also say that  this  self-discipl ining is  most  often inspired by great  teachers  who make i t  seem apparent  that  i t
will be excitingly worthwhile to take the trouble to bring one self to apprehend and then comprehend
variously pertinent data, phenomena and derived principles. The intimate manuscript records of many great
self-educated individuals show that they discern intuitively when and what it is that they want to learn.
Thereafter they arrange to do so by four main strategies. The first is by self-conducted experiments, if they
are scientists. The second is by going to those live humans who have educated themselves from direct
experiences. The third is to contact through books those who have discovered and learned by direct
experience but are now dead. Fourthly, they sometimes have recourse to the esoteric and often exquisitely
valuable information contained within the word of mouth information system relayed almost exclusively
from generation to generation by the directly experienced craftsmen artists.

I am certain that none of the world’s problems-which we are all perforce thinking about today-have
any hope of solution except through all of world around society’s individuals becoming thoroughly and
comprehensively self-educated. Only thereby will society be able to identify, and inter-communicate the
vital problems of total world society. Only thereafter may humanity effectiveIy  sort out and put those
problems into order of importance for solution in respect to the most fundamental principles governing
man’s survival and enjoyment of life on Earth.

Memorandum

To: All those inquiring about or concerned with the World Game
From: R. Buckminster Fuller

We are grateful for your interest in the activity which I have developed and identify as The World
Game. I have described this branch of my work in considerable detail in several instances. My World Game
testimony before the United States Senate’s Subcommittee “On The Next Fifty Years” was recorded in the
Congressional  Record.

The published reactions to my World Game have been favorable, but demonstrably confused. As with
all such “news” events, some accounts are accurate but inadequate, some are inaccurate, and a very few are
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excellent. The articles stress the potentially favorable results to be had, but fail to clarify the scientific
process by which they may be arrived at .

. As a consequence of the publicity, a very large amount of inquiry is coming to this office asking for
details about The World Game. In many instances, individuals ask to be allowed to carry on World Gam’e
seminars in their  geographical  or scholastic areas.

In view of the foregoing, I  f ind i t  necessary to state that  The World Game is a precisely defined design
science process for arriving at economic, technological and social insights pertinent to humanity’s future
envolvement aboard our planet  Earth.  The processes consist  of mathematical  procedures not only as incisive
and complex as those involved in celestial navigation, or astro-ballistics, or the space program, but even
more so-for, in addition to all the variables common to those sciences and The World Game, the latter
involves also all the variables governing the planning of the 25year  programs of the industrialization of
both Russia  and China.

When the Russians’ five-year-stepped, 25year  plan was instituted, the Communist party’s leaders
were dealing with 150 million illiterate, impoverished, non-communist party people. Dealing with 750
million people makes China’s problem much more complex. As compared to China’s problem, the relatively
greater complexity of The World Game ratio of China’s 750 million people to the world’s five billion
human beings of 1985, for that is the probable number of world inhabitants fifteen years hence. That is to
say The World Game is seven times more complex than China’s quarter century industrialization and
thirty-five times more complex than was Russia’s industrialization problem. The World Game must find the
specific means of making five billion humans a total economic and physical success at the earliest possible
moment  without  anyone being advantaged at  the expense of  another.

The World Game deals in all the terrestrially available quantities of the 92 regenerative chemical
elements and all of their isotopes. It deals with all that man has learned in all history regarding the
generalized principles operative in the physical universe and all the vast ramifications of technology,
industrialization,  the behavioral  sciences,  ecology, e t  a l .

The World Game is as meticulously geared to priority scheduling of “first things first” as is the
gestation of a human being, or as is the gestation of any of the most scientifically implemented procedures
of humanity’s  sometimes vast  undertakings,  such as  world wars or  moon landings.

Unfortunately, in the past, man has applied his vast resources and his most incisive capabilities only
to the waging of great wars-, or in preparation for such warring-the space programs having been
undertaken by all nations strictly on the basis of the wartime advantages to be gained by ski-spying and
astro-bal l is t ics .

The great 25-year  industrialization struggles of Russia and China could only be held socially and
ideologically together through the paramount working assumption of an ultimate show of arms with the
rest of the world. The common assumption of ultimate war by the major political powers of our planet
brought about the development of World WAR Gaming Science by the great powers’ respective military
strategists. World War Gaming Science involved all terrestrial resources. My WorldPEACE  GamingScience
changes the basic assumption of fundamental inadequacy of total life support and applies total capability
toward the success of  al l  humans.

While all the foregoing seems far too formidable to be coped with by an individual or cooperative
groups of  individuals ,  operat ing entirely outside the great  nat ional  sovereignty establishments I  was able,  in
1927, to realize that these great capabilities could be mounted to all humanity’s advantage if adequate
economic support were mustered. What struck me profoundly at that time was that man’s greatest
productive and scientifically informed capability was being focused only on war simply because all the
inajor governments in the world were convinced that Earth could not sustain the lives of the many humans
that were born on the planet and, in fact, could sustain but a minority.

The great sovereign powers’ world struggle game was that of “musical chairs” to decide, by warfaring
at its ever most modernly lethal, who would be the fortunate ones to survive. But my 1927 thoughts were
inspired by my 1917 observation of the first faint dawning streaks of technological information, which
indicated ever-increasing capabil i ty to accomplish ever greater and more incisive tasks with ever less weight
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of material, kilowatts of energy and minimum of time per each given accomplishment-while all the energy
of universe-associative as matter and disassociative as radiation intertransformed without loss and the
human intellect’s “knowhow” continually increased.

This technological dawning, was first  manifest in the swift increase of the horsepower of airplane
engines, accomplished with ever less pounds of material per horsepower and in the wireless radio
communications across oceans displacing the earl ier  vast  tonnages of cable.  Malthus could not foresee that
refrigeration and hermetic packing would hold foods in good condition for indefinitely prolonged periods,
which foods in his time often rotted in the fields because there were not enough local consumers, and
would perish before reaching the masses who dwelt  at  too great  a distance thereby to be sustained.  Start ing
in 1917 the visibility of hundreds of such indicators urged me to inquire and preoccupy myself with
research studies which might disclose whether the trending to do more with less could make possible the
employment of the total resources of planet Earth in such a manner as to be able to support all of
humanity at a sustainable level superior to any heretofore experienced or dreamt of by even the most
successful of humanity’s of the past or present. If this could be done, how long did my studies indicate it
would take? By what series of design science strategies and steps was I  able to discern that  this  total  success
for al l  humanity was feasible and chronologically predictable?

This self questioning, answered by experimentally disclosed data, was the beginning of what today I
call The World Game. My 1927 studies did discover the feasibility of high standard and continuable
sustenance of all humanity. They did disclose that unprecedented design science strategies could bring
about  such resul ts .  Those involved in the 25-year  industr ia l  plannings of  the Russian and Chinese programs
have retrospectively found my World Game disclosures of 1927 to be widely congruent with the priorities,
design science techniques and stages of development that  emerged as essential  in their  experience.

For all the foregoing reasons, it is important that any who are seriously interested in my World Game
read with care exactly what it is that I have disclosed as evolving, and much that I have written about my
disc ip l ines  in  so  doing.

By 1927, at the age of 32, I had inadvertently acquired a widely variegated background of
technological, scientific, U.S. Naval, construction, management, and economic experience which sponta-
neously and synergetical ly produced my philosophy which assumed that  experience taught that  al l  physical
behavior problems of humanity could be solved best, most expeditiously and lastingly by competent
rearrangement of the physical constituents of the environment and in such a manner as to induce human
behaviors which, in turn, would be productive of overall and local advantage for all of humanity.

I had a powerful experience in primitive living on a small island located ten miles offshore in the State
of Maine. I  was a proficient sailor,  woodsman and technical device improvisor.

I had been well-schooled in physics, mathematics, biology, having entered Harvard from Milton
Academy with top honors in those subjects ,  and good grades in languages,  history,  et  a l .  I had been captain
of five successive small U.S. Navy craft, had completed a special course at the U.S. Naval Academy at
Annapolis, had been a Watch Officer on large troop transports of World War One, and had been confirmed
as a Lieutenant with number in the “Line” of regular U.S. Naval Officers. I had been personal Aide to the
U.S. Admiral commanding the World War One overseas transports and personal Aide to the Commander of
the U.S. Asiatic Fleet. I had become Assistant Export Manager of Armour and Company, the great packing
house which produced basic foods and distributed them around the world. I had been national Account
Sales Manager for one of the five leading U.S. truck manufacturers. I had organized six companies and built
and equipped five factories in five states to produce the materials with which I built two hundred and forty
structures ranging from factories to residences.

When I invented and inaugurated World Peace Game playing and comprehensive anticipatory design
science I had been married ten years (my wife and I celebrated our fifty-third wedding anniversary in
1970). On our tenth wedding anniversary we had experienced the infinite anguish of having our first child
afflicted with the then “incurable” infantile paralysis, spinal menengitis. She died at the age of four after
our three-year struggle to save her, all the while living under the conditions imposed by a weekly salary of
fifty dollars. Two trained nurses took all the salary and this led me into deep debt. Five years after our first
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child’s death, our second child was born in 1927 just as all of my attempted production and building
enterprises had been maneuvered by others “out from under” my economic control. Immersed in these
environmental conditions and with no further economic support available from any other human beings, I
undertook to do what I have described in this two-hundred word, unpunctuated sentence which, forty
years later ,  was published by the Saturday Review:

What I Am Trying to Do

“Acutely aware of our beings’ limitations and acknowledging the infinite mystery of the a priori
universe into which we are born but nevertheless searching for a conscious means of hopefuily competent
participation by humanity in its own evolutionary trending while employing only the unique advantages
inhering exclusively to. the individual who takes and maintains the economic initiative in the face of the
formidable physical capital and credit advantages of the massive corporations and political states and
deliberately avoiding political ties and tactics while endeavoring by experiments and explorations to excite
individuals’ awareness and realization of humanity’s higher potentials I seek through comprehensive
anticipatory design science and its reductions to physical practices to reform the environment instead of
trying to reform men being intent thereby to accomplish proto-typed capabilities of doing more with less
whereby in turn the wealth augmenting prospects of such design science regenerations will induce their
spontaneous and economically successful  industr ial  proliferat ion by world around services’  managements al l
of which chain reaction provoking events will.both  permit and induce all humanity to realize full lasting
economic and physical success plus enjoyment of all the Earth without one individual interfering with or
being advantaged at the expense of another.”

It was my deeply and personally experienced familiarity with World War gaming, as played by the
United States Navy and with large scale operations such as the handling of the f leet  of  130 large ships which
transported one million men over and back across the Atlantic Ocean, and with the Asiatic Fleet operations
and world around food distribution management, broad building experience and factory operation that
taught me of the necessity to do whatever you do with as greatly combined hindsight and foresight as
humanity progressively may muster. I had learned the futility of “hot air” sessions and on the general
public’s ignorance of the essentiallity  of intuition, competence and integrity-the three biggest words in my
vocabulary.

Since that 1927 period of self-examination, resolve and evolvement of a philosophy, 1 have reduced
many problems solutions to practice and my many problems solutions to practice and my many reductions
have come into the everyday environmental use of people all around our planet Earth.

All those who are inspired to look into The World Game must swiftly learn to realize that without
such experience, self-examination, conceptual enlightenment, and highest resolve, my World Peace Gaming
Science may not  be entered into with any humanity-benefi t t ing effectiveness.

All who intuitively feel the urge to participate competently in it should first read all of my books in
which my philosophy,  my experience and self-disciplining strategies are clearly disclosed.

A list of these books and related magazine articles, an excellent glossary of my personal disciplines,
philosophy and techniques,  has been prepared in my office and can be obtained upon writ ten application.

In 1969 I was asked if I would be willing to make a moving picture documentation covering the many
technologic and philosophic facets of The World Game. Feeling it timely to multiply the number of
individuals who might share my knowledge of the research disclosed, feasibility of attaining all of
humanity’s physical and economic success, and assuming that the documentary film medium and its
eventual televised ability constituted the best means of such literacy and hitherto unenvisioned success, I
agreed to make such a documentary film. It was my intuitive assumption that the most effective means for
producing such a document would be by the filming of my disclosing to university students who chose to
convene with me what the ramifications of my strategy of World Gaming consisted, and thereafter leading
them in the design science implementation to a meager but sufficient degree for the students as a group to
confirm my major data regarding world resources, human trends and needs, and thereafter employing my
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“first things first” priority scheduling of design science formulations to explore both by numerical and
graphic mathematics, whether the design science innovations were comprehensively tolerable to terrestrial
man and what the magnitude of comprehensive advantage for humanity would be if they were instituted;
also what the many side-effects would be of each design science move.

This documentation was first instituted at Yale University. Finding the term time and other requisites
too limited, a group of applicants from 26 universities and 16 disciplines were chosen from>a  nationwide
influx of applicants who were convened in a workshop in New York City during the summer of 1969.

Fifty hours of documentary film footage were recorded, this being the minimum amount of time
within which I was able to inform and instruct the students in sufficient degree so that they might
experiment in organizing themselves into the first stage of simulated exploration of my design science
strategy in World Peace Gaming. The 26 students verified my general World Resource Data through the
United Nations and other World Planning authorities situated in New York and made enough simulated
explorations of my design science strategy (in my order of priority of “first things first”) to realize
individually by personal experience that they, too, were suddenly realistically envisioning that all of
humanity could become not only physically and economically successful, but that this could be
accomplished within decades.

Never again would they believe or disbelieve something somebody else had told them; they would
henceforth start from experimentally disclosed data-no more axioms! It was as if they had come from a
vast desert of ignorance and thirsty for knowledge had come upon a body of potable water sufficient to
sustain al l  human l i fe .

The repercussions of the publishing of the World Game findings has tended to mislead many people
into the feeling that they could undertake to play it without any special experience or preparation. A
number of such hopefully initiated “World Game Seminars” have made it clear that individuals not
properly led by myself soon become aware of their own inadequacy of experience and thought and become
deeply and completely involved in self-examination with all its truthful and comprehensive thinking.

Such group preoccupations in self-examination someday could lead some of  those individuals  to gain
the experience and knowledge which would qualify them to participate in the design science complexities
of World Game.

Because many of these important excursions into self-examination were undertaken with the purpose
of trying to play World Game, their detours were improperly identified as World Game. Because World
Gaming does have high potentials for humanity, and does tend to stimulate interest and enthusiasm of
increasing import that any activity which is not World Game as specifically defined by me should not be ’
labelled  World Game. Such activities may be appropriately identified as World Game Philosophy Seminars.

I invented the name World Game to identify my 43-year-long developed comprehensive anticipatory
design science exploration. I have applied for copyright and trademarking of the name. Henceforth, the
only activity to be identified as World Game is that which I have described in the earlier mentioned
Congressional  Record.

The Southern Illinois University Edwardsville campus installation is not yet funded. The University
may go forward with buildings to house the activities on the basis that the wired integration of the many
university computers may obviate the need for an additional computer at S.I.U.‘s  Edwardsville campus.
There is  only the need for proper housing of the design science moves and their  consequences.

The use of accelerating and decelerating moving picture film to bring into human cognition those
trends and processes which, at  present,  are nondirectly apprehendable by humans, as well  as my world map
to display the computer  comprehensively processed data are al l  out l ined in my Senate test imony.

Several of the students who participated in my 1969 World Game documentary film-making have
become so enthusiastic as to commit themselves to illumination of others regarding the human potentials
they now envisage. On their own initiative, they have become proliferators of popular awareness of feasible
hopes for humanity which had not previously existed. Far from wishing to dull this spontaneous
enthusiasm, I admire extraordinarily the initiative of those individuals. I realize, however, that vast public
misapprehension of what the World Gaming consists may have deleterious effects. I, therefore, wish to
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exercise whatever credit my fellow humans may accord me by asking that all concerned make it clear that
the full implementation of World Gaming, as I envisage it, has not yet occurred. I aIso  ask that only those
activities which I identify in writing as World Gaming be so identified to the public. To those who have
been my students, who are attempting to follow my strategies meticulously in initiating studies outside of
my direct work, I suggest that they identify their activity as inquiry into the strategies which I employ, but
avoid professing that  they are engaged in World Gaming.

To those who have s tudied my:

( A ) Priorities of the Design Decade (1962); Universal Requirements of a Dwellable Environment
(1928),or,

(B) My series of developments of a means for conceiving the integrated significance of the Conning
Tower(1932),theMiniEarth(l951),  theGeoscope(1959);or,

(C) My series of Sky Ocean World Map projections as first published in 1938 in “Nine Chains
to the Moon,” and then in LIFE Magazine in March, 1943, which I attained as a topological
transformation of the spherical Earth’s surface data displayed as a World Map on a plane surface
without visible distortion of either the proportionate size or relative shape of any of the data,
while also avoiding any breaks in any of the continental peripheries, while projection altogether
provides a non-distorted total world background upon which to show the disposition of the
relative percentages of resources per capita and where they exist (either in mines or in
recoverable scrap) in relation to where the various percentages of all  humanity exist;  or,

(D) My series of world economic charts developed progressively since 1927, as they appear in
my “Nine Chains to the Moon (of 1938) or in my Fortune Magazine’s tenth anniversary issue of
Feb., 1940, or in my Six Volume Series of publications of “The Inventory of World Resources,
Human Trends and Needs,” 1951-1970,

It  is  comprehendable that  the communications aspect  ofmy  work can be vastly augmented by the use of
computers and by the use of television, video and the miniturizing trend of cassettes of video
communication. It is also clear that millions of people and multi-billions of dollars are at work in
developing just such equipment, personnel and know-how, all of which will swiftly catapult the World
Game’s results into the most important spot news of our next quarter century. Therefore nothing needs to
be done,  other than responsive servicing by my associates,  s tudents,  spontaneous colleagues and myself  to keep
this aspect  of  World Game evolution in high gear.

While a special computer of unique capability would have been of great advantage yesterday to my
World Game work,-today the wired integration of the leading universities’ computer facilities provides
tie-in capability to an ever more effective total machine to accommodate the World Game at any one
headquarter’s locale.

What is not clear to 90% of those enthused over our insights-regarding total humanity’s potential
success,-which “long hand” World Gaming over the last forty-three years without a computer has
empowered me to select the most effective scheduling of my time, thought and actions and make many
multi-decade ahead predictions-now “come true,“-IS THAT THE WHOLE STRATEGY OF WORLD
GAMING IS ACCOMPLISHED BY SIMULATED EMPLOYMENT OF MY COMPREHENSIVE,
ANTICIPATORY DESIGN SCIENCE WHICH ALONE HAS SHOWN ME HOW TO PROGRESSIVELY
ALTER THE FUNDAMENTAL CONDITIONS UNDER WHICH HUMANITY EXISTS AND TO DO SO BY
FEASIBLE AND LOGICAL MEANS.

Fall, 1970
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Statement of R. Buckminster Fuller, Research Professor
Southern Il l inois University, Carbondale, I I I .

Mr. Fuller. I  will  describe quickly the World Game. I t  is  an organization of computer capabil i ty to deal
prognosticatingly with world problems. It is played with the information contained in the six volumes
entitled, “Inventory of World Resources, Human Trends and Needs,” compiled and published by my office
at Southern Illinois University. Game theory, as outlined by the late Princeton Professor, John Von
Neuman, is employed by all the powerful nations today in their computerized reconnoitering in scientific
anticipation of hypothetical world wars III, IV, and V. The joint chiefs of staff of all the major power states
of the world play their “World War Games” on the working assumption of the validity of Thomas Malthus’
1810 dictum that there is not enough human sustenance aboard our planet to support all its people; that
the people reproduce themselves at a geometrical rate, and their support resources only at an arithmetical
progression rate. And the major states compound Malthus’ assumedly fundamental inadequacy of life
support concept with Darwin’s dictum of survival only of the fittest; wherefore all the world’s military and
political establishments assume eventual Armageddon. The Von Neuman concept of variable factors and
lethal dueling options is governed by the mathematics of game theory. It is nicknamed “drop dead” or
“sum-zero.” In playing their  war games,  mil i tary establishments consider themselves apoli t ical .  They assume
that it is the contradictory political ambitions arising from fundamental resource inadequacy which cause
wars and that when the opposing political systems break into full-scale conflagration of war the military
establishments are brought in as fire departments to put the war fire out-but “out” exclusively in favor of
their respective sides-wherefore under war conditions the military themselves will use political as well as
physical means for resolving the war in their  respectively preferred ways.

Having been an officer in the Regular U.S. Navy during and following World War I, 1 became
conversant with comprehensive world strategies, as well as with world war gaming theory and general
systems theory. Reviewing such world war gaming thoughts in 1927, I discovered that if we assumed that
no tactical blunders were made on either side, then the critical win or lose factor lay specifically in the
design of ships of the sea and ships of the air and that the ship which could produce the greatest hitting
power and deliver it most promptly the greatest distance in the least time, with the greatest accuracy and
the least effort for each pound of material, kilowatt of energy, and minute of resources invested in the ship,
its dueling equipment, supplies, and operational routines would always be the ship that stayed on top of the
ocean;  the other  ship went  in to the sea’s  bot tom.

This leads me to discover that experience showed that there are always many more variable factors to
be controlled in firing from a steerable ship moving swiftly upon a heaving sea toward another steerable
ship speeding upon a heaving sea than enter into the problem of firing from a fixed dry land position
toward another fixed position on the same dry land. In fact, all the variables of the known physical universe
enter  into the art  and science of  naval  logist ics  and ball is t ics .  Men on land could lock and shutter  massively
their stone-built houses windows and doors at the coming of night’s darkness and discontinue any external
considerations until morning. But men on the sea could not shut off their ships plunging onward in the
darkness nor discontinue any of the formidable, external-environment conditions nor the internal
condit ions of  their  s tomachs and nervous systems as their  whole organism responded to the ship’s  response
to the mighty turbulence at the interface of the frequently opposed sky-ocean’s and water-ocean’s
wave-size, frequency, and directional complexities of patterning all of which if not competently and
constantly coped with by both the ships’  masters  and their  crews would resul t  in  the f loundering of  the ship
and perishing of its human complement.

As a consequence, human life at sea has always been a 24-hour, year-in-year-out concern whereas life
on land has been a 12-hour-per-day,  seasonally varied preoccupation of less than one-third of man’s total
time and vital thought-provoking concern. At sea there are no holidays and on land there are not only
weekly days off but many church, national, and family days off. At sea the physical experiences
accumulate and integrate at a rate and severity magnitude which challenge and induce anticipatory design
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invention and calculation stratagems which multiply manifold more powerfully and rapidly than do they
transpire in the affairs of man living on the dry land. Mathematics, navigation, and design science
engineering, as well as metorology, and geography all had their beginnings at sea. Because 99 percent of
humanity lives normally upon the dry land, the logic of its economic thinking lacks spontaneously some of
the critical variables of the universe which, however, perforce of fundamentals had to be scientifically
incorporated in all  man’s effective coping with world-ocean and sky-ocean undertakings.  Ergo, “war games”
as played theoretically by Navy admirals are inherently generalized systems games, whereas those war games
played by Army generals  are inherently special  case or l imited systems games.

For instance, on the land the general’s fort or dugout does not have to float-the heavier, thicker,
higher, deeper, and wider its inert walls the more secure does the army feel. The navy is an approximately
defenseless operation; effectively armored ships were proven to be an impossibility with the advent of air
power. Navies are fundamentally offensive. After only a few minutes of “contact” of its principal ships of
the sea and sky, the war is all over and who is to run the world for the next decade is clearly established.
Armies dig in and fortify for interminable time. The army’s and navy’s grand strategies are diametric
concepts .

So in the sea and the air stratagems, we discover the historically most secretly classified capability to
win that has never been considered by economic man in his dryland  deliberations. That world conquest
winning factor is the one of doing more with less. To make that clear, we witness that between the 1919
end of World War I  and 1929, two divergent histories in horsepower per pound of the reciprocating engines
of the automobile and the airplane transpire. The automobile engine weighed about 7 pounds per
horsepower throughout that decade. During that same period the airplane engine went from 7 pounds to
less than 1 pound per horsepower while gaining manifold in reliability and without consuming more fuel
per horsepower. That demonstrated that our resources could really be stretched to do much more with
much less  of  everything.

In today’s economic books there is not one sentence about doing more with less. Everyone knows
what ships and airplanes weigh-the Queen Mary 85,000 tons but not even the architects, let alone the
public at large, know what any of our land buildings weigh. Weight is not in the language of land
architecture; not even within 100,000 ton approximations. If you don’t know what buildings weigh then
you are not thinking in terms of performance per pound let alone of more performance per each pound to
be accomplished by the incorporation of this and that newly and scientifically discovered physical
principle.

Because manifold larger cargoes can be carried by ships of the sea than by any land creatures or
vehicles, and because three-quarters of our planet is covered by water, and because all the lands of the
planet are touched by the world ocean, and because the ocean waters are physically open to all; up to
World War II when sky-ocean vehicles began to tip the world-control scales, whoever held physical
command of the world water ocean commanded the political economic patterning of our entire planet
earth.  And how the control  was attained and maintained was the world’s most closely guarded secret .  Thus:
navies in contradistinction to land-based armies are inherently concerned with the whole world. Navy war
games pay no attention to sovereign borders. There is no sovereign law at sea save of the sea’s single
sovereign.

Double the length of your ship and you increase her hull’s friction and drag surface by four but you
increase your volume of payload by eight and the longer the ship of given design the faster she goes.
Chrome-nickel steel won’t rust and is six times as strong as rustible mild steel of the same weight and
dimens ioning .

A very important example today of the doing-more-with-less principle of the sea and sky craft
evolution would be the l%-ton  communications satellite which is now outperforming the transoceanic
communication capability of 175,000 tons of copper cable. Such 700,000-fold  increases in performance per
units of invested resources are the kinds of magnitudes which, historically speaking, can be accomplished
almost overnight. In 1927 I gave the name ephemeralization to the design science strategy of “doing ever-
more with ever less.” Because of all the foregoing realizations I saw in 1927 that it might be possible that
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we could do so much more with so much less that we could not only discredit the Malthusian dictum but

also, and far more importantly, that we might be able to take care of everybody aboard our planet earth
with a very much higher standard of l iving than anybody has ever known or dreamed of experiencing.

I next saw that if that could be done then, the theory of John von Neuman’s war gaming, which holds
that ultimately one side or the other must die, either by war or starvation, is invalid. Therefore, I saw that
we had a heretofore unconsidered alternative way to play the world game in which as with mountain
climbing, the object would be to find all the moves by which the whole field of climbers would win as each
helped the other so that  everybody successfully reached the mountaintop and all  returned safely to i ts  base.
This is a mathematically permitted alternative of game playing but it has never been played in any of the
war games of the great nations of the earth. To humanity’s general scientific illiteracy, it has been
inconceivable that there are invisible chemical and physical principles such as that of the transistor lurking
invisibly in the landscape waiting for men to discover them, and thereby also to discover that by doing
more with less there could be more than enough to support all humanity at a higher standard of living than
any humans have as yet known whereby realization of lasting peace might occur around our planet for the
first time. But that is what science has discovered in the last few decades to be possible. But science also
finds that such an accomplishment is not possible without eliminating our world around frustrations of the
essential  resources integrat ion by the competi t ive sovereign systems.

We have organized at Southern Illinois University, and we hope it will soon be in operation, a $16
million computer implemented program for playing just such a mutual success seeking game in a
dramatically visible way. It will be so photogenic that it will become popularly and repeatedly broadcast on
the world’s TV circuits. Thus society may come to realize not only what is happening but also what could
happen in an omnifavorable way.

Our world game will be played electronically by remote controls on a giant model of our earth globe
opened out into its flat projection which will be the size of a football field. (See my world map.‘) World
leaders will be invited to play the game and to introduce any new data they deem to be missing and the
computers memory banks will retain all the data ever fed into it as well as remembering all the plays that
have been previously made and their respective outcomes. No opposed politicians may ever yield to their
adversary without a trial of relative strength. To yield prior to such a trial of strength is to be either a
traitor or a fink. Trial of ultimate political power, in international Malthusian-Darwinian terms, always
leads to war. For this reason, political leaders avoid arbitration by third parties as subject to subtle
corruptibility. ‘But gradually society in general and its political leaders are beginning to yield mutually to
computerized solutions of lethally vital disputes, where the computer has been given the problem in the
terms of the question-in which way do both sides profit the most?

There are a myriad of economic trends and other vital evolutionary events taking place today which
are invisible to humanity only because they are too fast or too slow for man to apprehend and to
comprehend them. We will be able to accelerate or decelerate such evolutionary events by electronic
controls  as played visibly on our football  f ield sized playing surface.

Humanity has a very limited optical spectrum, wherefore man can see today only one-millionth of the
total physical “reality” as the latter is evidenced by the full range of the electromagnetic spectrum. Man
used to think of reali ty as everything that he could sense with his eyes,  ears,  nose,  taste,  and touch. We have
learned only since about 1930-when  the first technical chart of the great electromagnetic spectrum was
published-that man has sensorial tunability and is sensibly aware of only one-millionth of physical reality.
The little rainbow color band of human “seeing” is less than one-millionth of the stretched out reality of
the invisible colors, of all the 92 regenerative chemical elements of associative energy or of the various
radiat ions of  energy in i ts  disassociat ive phase.

!n  addition to the electromagnetic frequencies spectrum we have also a motion spectrum. The sense
of motion is produced by an overlapping continuity of afterimages of a plurality of optically tunable
separate and sequentially occurring electromagnetic frequency events just as music is produced for the
hearing by a metrically momentummed sequence of both separate and resonantly overlapped sound
frequency notes. Motion is visual music made possible by the spontaneous retention in the brain of a series
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of separate still picture frames of our separate sense experiences scanned and reviewed in the brain at a
vastly accelerated sequence rate. Our brain discovers that each successive electromagnetic picture is just a
little different from the ones before and our dawning awareness of that increasing difference constitutes our
motion sense.

The overallrange of our human, motion spectrum,is  even more limited in respect to the full range of
cosmic motions than is our optical frequency spectrum tunability in respect to the total electromagnetic
spectrum. We can’t see the atoms in motion; we can’t see the stars move, though their motions are
thousandsfold faster than our fastest rockets; we can’t see the trees grow; we can’t see the hands of the
clock move. Most important of all, we cannot see the abstract weightless thoughts in the minds of other
men. When we survey the total inventory of motions and informations which we can sense we find it to be
very limited. The significance of all the foregoing is appreciated when we realize that it is only such
phenomena as can be seen to be moving or changing by the public that are politically recognized and
heeded.  That  is  why public opinion and vote sampling has come into ever more rel iable use.

Our computerized world game is designed to accelerate the too slow and decelerate the too fast of all
the known vital trendings and thereby to bring them dramatically within popular consideration and our
world game’s solution. The game will show clearly how the trends are going to affect everybody’s lives
everywhere around earth and how they could be taken advantage of in ways favorable to all  humanity.

As the general system of vital trends becomes visible and its components are seen to integrate
synergetically, we also will begin to discern ways of using the world’s resources to ever higher and more
universal human advantage. We will soon learn popularly how to play the game to explore for ways in
which we may use the world’s resources so that we may be able to make our whole planet successfully
enjoyable by all humanity without any human profiting at the expense of another and without interferring
with one another ,  and how to do so in the shortest  possible t ime.

We had been playing the world game by longhand mathematics long before the computer. As we
simulated our plays in the precomputer era of the late 1920’s and early 1930’s  we found out that it is
possible to say scientifically that our planet earth can successfully support all humanity for all generations
to come. Between 1900 and today we have gone from less than 1 percent of humanity to 40 percent of
humanity enjoying a higher standard of living than any king had known before the 20th century.

During the same period, the amount of chemical materials per each world human have been
continually decreasing due to the population increasing much more rapidly than geologists have been
discovering physical  resources to support  humans aboard our planet .  I t  fol lows that  during that  same period
we didn’t amplify fortyfold those enjoying a super-to-royalty standard of living by finding and exploiting
more resources. We did it only by doing more with less. That is the only possible explanation. During that
same period, we also approximately doubled Western man’s longevity and his relative health has been
correspondingly improved. Even more importantly, during that same period humanity eliminated many
misinformations from the starting environment of its new life, while implementing the new life to
apprehend information from all around our planet in split seconds by giving the new life a vivid awareness
of all other humans around our space vehicle Earth never before experienced by humanity. That is why the
young of our day are demonstrably skeptical of the only myopically conditioned opinion reflexes of their
elders. The ever-idealistic young do not know what to do about their intuition that all old customs are
treacherous,  other than to at tack them having no posit ive al ternatives.

So we found that man was inadvertently becoming successful. We also found that all the technology’
which brought this about has been an inadvertent fallout from man’s exclusively war anticipating
acquisi t ion of  vast ly more with less  industr ial  production capabil i t ies  and subsequent  conversion to peaceful
ends of that technology first produced only for military purpose.

We had blast furnaces for making battleships for 50 years before a piece of steel went into a
skyscraper on the land. We first  developed all the great electric generators for sea use. We had refrigeration
at sea for 30 years before we brought it ashore. Thomas Malthus, of 1800, could not anticipate that 100
years later refrigeration would preserve foods so satisfactory that they could reach safely and economically
all  the world’s  s tomachs.
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I find man utterly unaware of what his wealth is or what his fundamental capability is. He says time
and again, “We can’t afford it.” For instance, we are saying now that we can’t afford to do anything about
pollution but after the costs of not doing something about pollution have multiplied manifold beyond what

.it  would cost us to correct it now we will spend manifold what it would cost us now to correct it. That is a
geometrical compounding of inevitable expenditures. *  For this reason I find that in satisfying humanity’s
vital  needs highest  social  pr iori ty must  be assigned to the development of  world around common knowledge
of what wealth is. We have no difficulty discovering troubles but we fail to demonstrate intelligent search
for the means of coping with the troubles. This is primarily due to our misconditioned reflex which says
that “we can’t” afford to do the intelligent things. We discover with scientific integrity that wealth is
simply the measurable degree to which we have rearranged the physical constituents of the scenery so that
they are able to support more lives, for more days at such-and-such standards of health and nourishment,
while specifically decreasing restraints on human thought and action, while also multiplying the per capita
means of communication and travel all accomplished without increased privation of any human. Wealth has
nothing to do with yesterday, but only with forward days. How many forward days, for how many lives are
we now technically organized to cope? The numerical answer is the present state of our true wealth.

I find that our wealth consists exclusively of two fundamental phenomena: the physical and the
metaphysical. The physical in turn consists of two subdivisions. One is the physical/energy associative as
matter and the other is energy dissociative as radiation. After science discovered the speed of light it went
on to discover that when energy was lost from one system it was gained by another local system. It is never
lost from the universe. Energy is inherently conserved, so the energy component of wealth cannot be
depleted.

The other prime constituent of wealth, the metaphysical, is contributed by human intellect. Man’s
muscle has only a self-starter ,  button-pushing function.  Man’s mind comprehends and masters the energy of
Niagara Falls. His muscle cannot compete with Niagara. Humanity’s unique function is that of his mind’s
ability to discover generalized principles and to invent effective ways of employing those principles in
rearranging the physical constituents of the scenery to ever greater metabolic regeneration advantage and
metaphysical freedom of humanity. We discover that every time man makes an experiment, he always
learns more. He cannot learn less. We have learned therefore that the intellectual or metaphysical half of
wealth can only increase. The physical cannot decrease and the metaphysical can only increase, wherefore
wealth, which results from the synergetic interaction of both the physical and metaphysical, can only
increase. Which is to say-net-that wealth can only increase with each reemployment, and the more
intelligently and frequently it is reinvested the more rapidly it increases. This is not disclosed in any books
on economics. It is not recognized by the body politic.

So I say to you, man has acquired all the right technology within only 60 years to amplify from less
than 1 percent to 40 percent the proportion of all humanity who are now economically successful with the
possibility of elevating all of humanity in ever greater degree within another 25 years all of which enabling
technology humanity said it couldn’t possibly afford until the military said, “This is the way your enemy IS
going to fight the war. You either acquire an equal ‘or better. technology or die.” To which the people
responded, “Though we think we can’t afford it and though we don’t know how we can pay for it, if we
have the energy resources plus the know-how and human time to produce that technology we will go ahead
and produce it and find out later how to pay for it,” not realizing that in investing our time and know-how
in producing it we were paying all that would ever be realistically required to pay for it. The constituents
belonged in truth to no one.  That  physical  phenomena which had originally been commandeered by i l l i terate
sword and gun seizure and had been deeded thenceforth under guarantee of arms as property and that the
paper equity had been loaned out at interest and compounded arbitrarily as a debt imposed by law on
someone did not aher the fundamentals of this situation.

Your Senate hearing gives me a short but welcome opportunity to talk thus about all that man has
learned fundamentally from his 2 million years aboard our spaceship earth wherefore I wish to point out
vigorously to you that we are indeed aboard an 8,000-mile-diameter  spherical space vehicle. We were
excited during the Christmas days when we first looked at the earth from the moon, but I heard our
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President speaking “down to earthedly” to the astronauts about their going up to the moon. There is no up
or down in the universe. We find so-called practical man saying, “Never mind that space stuff, let’s get
down to earth.”

And we retort “Where is that? Where is ‘down’ and what and where is that nonspace  existing, theory
avoiding earth?”

Despite their ignorant urging of “Never mind that space stuff, let’s get down to earth” we find that
our little g,OOO-mile-diameter  planet earth, together with the moon, is flying formation at 60,000
miles-per-hour around the sun. Earth is a beautifully designed spaceship equipped and provisioned to
support and regenerate life aboard it for hundreds of millions of years, even until the time when so much
energy of universe has been collected aboard earth as to qualify it to become a radiant star shortly before
which man will have anticipatorially resituated himself on other planets at nonincineratable distance from
the earth nova.

Considering our present  di lemmas aboard our planet  and earnest ly seeking fundamental  clues to both
their cause and solution, we may note that we start our children off with a geometry whose lines and planes
go (we say) to infinity. The little child says, “Where is that?” The teacher can’t answer because she has never
experienced infinity. The teacher is dispensing absolute nonsense. Modern science deals only with
experimental ly acquired data.  Man is  as yet  “thinking” only in terms of a f lat  earth.  People st i l l  talk about the
“four corners of the earth” and the “wide, wide world.” Within his total lifespan average historical man has
seen only about  one-mil l ionth of  the surface of  his  planet  earth.  He is  not  to be blamed for  thinking of  i t  as  f lat .
He still cogitates unrealistically in terms of infinity. He thinks he has infinite room to dispose of all pollution
and infinite resources to be brought into play as he exhausts first one then another. But he is wrong. His
reflexes are self-annihilatively conditioned. Earth is a closed system. A tiny, biosphere enclosed, spherical . ~
spaceship.

Humanity on this North American continent is the beginning of a world man. We are not a nation.
Nations are tribes of people who have been isolated for a long time and have, of reproductive necessity,
inbred-grandfathers with granddaughters-and have adapted themselves to exclusively local physical
condi t ions .

We are not going to be able to operate our spaceship earth successfully nor for much longer unless we
see i t  as a whole spaceship and our fate as common. I t  has to be everybody or nobody,

It is very encouraging therefore that you as representatives of the people see tit to bring us together
to consider  these matters .

I have to ask you, sir, are you familiar with the word “synergy”?
Senator Muskie. Not as well as I would like to be.
Mr. Fuller. You understand what it means?
Senator Muskie. Yes.
Mr. Fuller. I have been a visitor at 320 universities and colleges around the world and always have

asked those university audiences “How many of you are familiar with the word ‘synergy’?” I can say
authoritatively that less than 10 percent of university audiences and less than 1 percent of nonuniversity
audiences are familiar with the word and meaning of synergy. Synergy is not a popular word. The word
synergy is a companion to the word “energy.” Energy and synergy. The prefix “syn” of synthesis meaning
“with, to integrate” and the “en” of energy means “separating out.” Man is very familiar with energy, he has
learned to separate out, or isolate certain behaviors of total nature and thus has become familiar with many
of the separate natural behaviors such as optics. But the only partially isolatable behavior is always
modifyingly employed by the whole. If humans had to purchase their many separate organs, stomachs,
livers, endocrine glands, tongues, eyeballs, and bowels and thereafter to assemble those parts into logical
interfunctioning, they would never do so. All those parts had to be preassembled and unitarily skinned in
and coordinately operated by multiquadrillions of atoms in the brain which after 16 years of practical
spontaneous coordination becomes so aesthetically acceptable one to the other that  as i t  s ings,  dances,  and
smiles one is inclined to procreate with the other.
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Synergy is  to  energy as  integrat ion is  to  different iat ion.
The word “synergy” means “Behavior of whole systems unpredicted by behavior of any of the

systems parts.” Nature is comprehensively synergetic. Since synergy is the only word having that meaning
and we have proven experimentally that it is not used by the public, we may conclude that society does not
understand nature.

Cyril Stanley Smith, science historian of MIT, makes clear that we have come to a point in
development of materials wherein we realize that the complex behaviors of alloys are never explained or
foretold by their constituent chemical elements’ crystalline or molecular parts.

I find all of our world society is operating exclusively in parts. We know this because the word
synergy is unknown popularly and it is the only word that means “behavior of wholes unpredicted by
behavior of their parts.”

This proves that society does not even think that it has a need for such a word. This discloses that
society does not think that there are behaviors of wholes unpredicted by the parts. It thinks statistics and
probability are all that we need but if “probability” and “statistics” were of any power at all we could not
have a stock market or gambling for we would know exactly how things are coming out and no one would
bet against  the probabil i ty.  Because nature is  entirely synergetic and because your problems of representing
a society ignorant of such fundamentals are greatly increased you need to pay great attention to learning
how to comprehend synergy and thereafter how to educate all of humanity in the shortest time how to
comprehend and usefully cope with omni-synergetic universe.

I will give you one very simple example of synergy. All our metallic alloys are synergetic. We will
examine chrome-nickel-steel. The outstanding characteristic of metallic strength is its ability to cohere in
one piece.  We test  the metals tensile strength per square inch of cross section of the tested sample.  The very
high number of pounds-per-square-inch tensile strength of chrome-nickel-steel has changed our whole
economy because it retained its structural integrity at so high a temperature as to make possible the jet
engine which has halved the time it takes to fly around the world. The prime constituents are chromium,
nickel, and iron. We will take the highest ultimate tensile strength of those three. The iron’s ultimate tensile
strength is about 60,000 pounds per square inch. Nickel’s ultimate is about 80,000 p.s.i. Chromium is about
70,000 p.s.i.

Ultimate tensile strengths of the other minor constituents: carbon, manganese, et cetera, added
together total about 40,000 psi.  If we use the same tensile logic as that applied to a chain and say that a
chain is no stronger than its weakest link, then we would assume that chrome-nickel-steel would part at
between 40,000 and 60,000 p.s.i. But we find experimentally that is not the case. We find by test that
chrome-nickel-steel is 350,000 pounds a square inch which is 50 percent stronger than the sum of the
strength of all its alloys. To prove so we add 60,000, 70,000 and 80,000 which comes to 210,000. To
this we add the 40,000 of minor alloying constituents which brings the sum of the strengths of all its
alloying to only 250,000 pounds a square inch. The explanation for this is Newton’s gravitational law which
noted the experimentally proven fact that the relative mass attraction of one body for another is
proportioned to the second power of the relative proximity of the two bodies as expressed in the relative
diameters of the two bodies. If we have two spherical bodies of equal mass at a given distance from each
other and insert a third spherical body of the same mass half way between the two we do not double the
mass attraction between any two of the three. We increase the attraction by 2 to the second power which is
4. Halving the distance fourfolds the inter-mass attraction. When we bring a galaxy of iron atoms together
with the chromium atoms and a galaxy of nickel atoms they all fit neatly between one another and bring
about the multifolding of their intercoherency. But there is nothing in one body by itself that says that it
will have mass attraction. This can only be discovered by experimenting with two and more bodies. And
even then there is no explanation of why there must be mass attraction and why it should increase as the
second power of the relative increase of proximity. That is synergy.

There is an important corollary of synergy which postulates that the known behavior of the whole
system and the known behavior of at least three of the parts of the system makes possible the discovery of
the other parts of the system and their respective behaviors. The Greeks discovery that a triangle always
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consisted of six parts; the three edges and three angles; and that the triangle’s angles always added up to
180”. This gave them the ability to discover the lengths and angular degrees of all six if they knew the
dimensions of any three of the six parts. Synergy invoked the scientific concept of general systems
theory-first known as “the theory of ships.” Because your senatorial committee is concerned with a
synergetic complex of intergovernmental operations you are dealing with inherent synergy. And you are
representing a society that is  unaware of the overriding synergetic behaviors of nature.  And because as such
a governmental  body you have chosen to explore for ways and means of democratic governments becoming
more farsighted and effectively responsible we realize that  synergy and i ts  derivative general  systems theory
can give you the clue to realization of your more effective responsiblity to society.

Our school systems are all  nonsynergetic. We take the whole child and fractionate the scope of his or-  i
her comprehending coordination by putting the children in elementary schools-to become preoccupied
with elements or isolated facts only. Thereafter we force them to choose some specialization, forcing them
to forget the whole. We start them off with planes and straight lines which run into infinity which no
scientist has ever produced experimentally and therefore we defy the child to comprehend and require that
they accept and believe that it is logical to assume “infinity” and therefore to give up the child’s innate
propensity to learn by experiment and experience, recourse to which exclusively experimentally informed
reasoning made possible Einstein’s epochal reorientation of all scientific theory. We stuff our children’s
heads with such nonsense as straight, continuous surfaces and solids paying no attention whatever to the
fact .that  science has discovered no solids, nor any continuous surfaces. Science has found only discrete
energy packages such as the atoms whose electrons and nucleons  are as discretely remote from one another
as is the Earth remote from the Sun. As a consequence of this theoretical mish-mash and our deliberate
discard of the child’s innate experimental techniques for self-teaching thereby, we find our world society
looking askance upon its presently conjured, news-invented concept of its most prominent, inexorably
developing fate with none of its predictions coming true and with all of the progenitors of the variously
frustrated ideologies becoming progressively vindict ive and intransigent .

Society talks,  about  technology as something new. All  society thinks of  humans’ physical  organism as
being transcendental  to technology whereas our organisms are the most  superb technological  designs in al l
universe.  Humans’ organisms are entirely automated.

By automation I refer to any reciprocally interacting system operating independently of conscious
human guidance.

None of those present at our Senate committee hearing know what they are doing right now with the
breakfast foods they loaded aboard an hour or so ago. None of them are saying, and consciously following
through on it, “I am going to send the orange juice to this and that gland to make each of the million hairs
on my head grow in this and that shape and color.” It is all automated. People haven’t the slightest idea
why they are born at 7 pounds and why they grow to 107 or 170 and stop. It is all automated.

What we call technology is the externalization and amplification of our original integral functions and
capabilities. Your hair is not you else you could not cut it off. In our technology we have not invented and
developed any new functions.

If the great design of the universe had wished man to be a specialist man would have been designed
with one eye and a microscope attached to it which he could not unfasten. All the living species except
human beings are specialists. The bird can fly beautifully but cannot take its wings off after landing and
therefore can’t walk very well. The fish can’t walk at all. But man can put on his gills and swim and he can
put on his wings and fly and then take them off and not be encumbered with them when he is not using
them. He is in the middle of all living species. He is the most generally adaptable but only by virtue of his
one unique faculty-his mind. Many creatures have brains. Human minds discover pure abstract generalized
principles and employ those principles in the appropriate special cases. Thus has evolution made humans
the most universally adaptable, in contradistinction to specialization, by endowing them with these
metaphysical, weightless invisible capabilities to employ and realize special case uses of the generalized
principles. I think, Senator Muskie, that your bill is excellent. Your intuition is sound, but I think that its
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words worry me because they suggest that humans may be more of an authority on what evolution and the
universe are trying to do than is  the fact .

I would-point out that all of the great scientists have discovered that we have an invisible, abstract,
utterly weightless a priori universe. I hear it popularly said the scientist brings order out of chaos. All of the
great scientists find  the reverse to be true. Scientists experiment, hypothesize, and experiment again to test
their hypothesis. Suddenly some of them discover a theretofore unknown generalized principle which adds
to science’s awareness of the eternal resources of a priori order in universe. They are further amazed to find
as time goes by how complete is the interrelatedness of all the separately discovered principles. None ever
contradict the others. There apparently is a great integrity wedding all of the a priori principles. A
generalized principle of science cannot be so classified  if any special case exceptions to its behavior are
found. Because the generalized principles cannot be such unless they are eternally true, the discovery of
them by science implies an eternity of meaning, order, and integrity lying behind our ignorantly and
innocently accepted special  case and only superficially different experiences.

But the most advanced scientists of today, for instance the leading astrophysicists, discover that
regardless of how much we separate out and subdivide our physical experiences with energy, as matter,  that
the protron and neutron, which are not the same but are interchangeable by accommodation of their
respective subsidiary teammates-always and only coexist. You can, by bombardment, separate out
momentarily some of the atoms’ minor “nuts and bolts” particles but you cannot eliminate atoms from the
universe nor dispense with their always and only coexisting but never the same protons and neutrons and
their intercomplementary intertransformative energy equating, kinetic balancing.

These scientists point out therefore that there never could have been chaos. There had perforce always to
. have been the orderly fundamental complementarity. All the legendary ways of looking at

universe as having had a beginning in disorder have for the 3 last years been completely upset by the
astrophysical inventorying of the relative abundance of the fundamental atomic isotopes and their
intertransformational accounting on a cosmic scale. We find we are now confronted with an apparently
eternal a priori order. The idea of probability gradually converting a disorder to order is invalidated. There
is an a priori synergetic integrity of universe which has allowed humanity to be born ignorant. That is
manifest. It is not then a derogatory statement to say man is ignorant. He also is born utterly helpless. It is
part of the equation of universe that “utter helplessness” be complemented by an a priori competence of
universe to “care for” the helpless. Mothers do not have to invent a mammular gland and a breast to feed
their babies. The mother doesn’t invent the oxygen for the baby to breathe. These essentials were invented
by the a priori competence of the universe. Therefore I find man ignorantly pretentious in assuming that he
is responsible for either yesterday’s or tomorrow’s success. I am worried about the possibility of thinking in
your committee, occurring exclusively about the U.S. portion of spaceship earth; trying to block off a little
static area and within it thinking about private enterprise as being utterly competent to cope with these
larger  ways of  looking at  things. . .

Top management says, “I have got to make profit this year or I don’t remain the president of this
company” and goes on to rationalize, “I can’t afford. to arrest the pollutants that are emitted by our
factory stacks because if I do, I can’t compete with other companies operating outside this area who are not
arresting pollutants.” So the polluting industries say to the city governments, “If you require that we arrest
our pollutants we will move to an area where we’re not so required.” And the politicians say, “Don’t move,
we need you as our tax base to pay all the salaries of our political machine obligations.” Finally there will
be so much pollutant in the sky that the sun’s radiation will be unable to keep on generating life on earth.
Trying to clean the sky instead of gathering the pollutants at the nozzle and waiting until millions of lives
deteriorate, humanity will pay a thousandfold what it would have cost to arrest, precipitate and collect at
the stack. Here I find humanity and its democratic political gaming not only utterly incompetent but a
menace to survival .

If  your committee is  going to be successful ,  i t  is  going to have to take a very,  very large viewpoint  and
do so very abruptly. Science is finding out that there is a very much more complex. inexorably and
accelerated process going on in evolut ion than is  popularly understood.
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I find humanity’s general strategies in every known economy and ideology to be quite inadequate.
This is why we are developing our World Game as the swiftest way in which to get humanity to understand
both its dilemma and its potential egress from it.

I have one more document which I would like to present to this committee. I had the press bind an

advanced copy of the pages for my book which will be published on April 1 by the Southern Illinois
Universi ty Press.  I t  is  called “Operating Manual for Spaceship Earth.“3 The philosophy, I think, might be of
use to you and your committee.

Mu&e.  Thank you very much , Dr. Fuller. We are delighted to have it along with your paper
“World Game.”

(The material submitted follows:)

World Game by R. Buckminster Fuller-How It Came About, April 1968

In 1964 the United States Information Agency asked me to consider the design of a building and an
exhibition which might be adopted as the United States entry in the Montreal World’s Fair of 1967, later
known as “Expo ‘67.”

I made a proposal and the exhibition part of it was rejected. I was asked to continue, however, as the
architect of the U.S.A. building to house an exhibition designed by others. Insofar as I know I was the only
one considered as architect of the building. I think this was because of the success the United States had
experienced with my world around, air-delivered, geodesic dome, trade fair pavilions and the U.S.A.
MOSCOW  Exhibit dome of 1959, which was purchased by the Russians as a permanent building after the
United States  exhibi t ion was concluded.

Fortunately my U.S.A. geodesic dome for Expo ‘67 proved a success. Also, but more gradually
however, it is being realized by many that my rejected idea for the American exhibit is looming into ever
greater prominence as a highly desirable social facility. I will therefore review the concept and development
of my original idea.

I told the United States Information Agency in 1964 that by 1967 the regard of the rest of the world
for the United States would be at its lowest ebb in many decades-if not in the total two centuries of the
U.S.A.‘s  existence. Since each country’s World’s Fair exhibit would be well published all around Earth, I
felt that it would be very important that the United States do something that would tend to regain the
spontaneous admiration and confidence of the whole world. This could be done by inaugurating at Expo
‘67 a computerized exploration for the most universally creative and economically sound internal and
external U.S.A. policy formulation.

What I proposed was based on my observation that world people had become extraordinarily
confident in the fundamental reliability of the computer and its electronically controlled processes. I know
that a great many people will contradict me, but I had predicated my conviction-of society’s
subconsciously established confidence in the computer’s reliability-upon vital, therefore undeniable,
behavior facts.

I refer to the equanimity with which world-around air jet travelers now commit their lives to the
computer’s reliability. I have been flying regularly, both as pilot and passenger since 1917. I have been an
almost constant airlines’ passenger since the first building of the commercial planes with aluminum in 1930.
In the early days the ten to twenty air passengers were generally and genuinely nervous about their safety,
particularly when their airplane’s course ran into thunderstorms. The passengers knew that the pilot would
do his best to get them through the troublesome condition. His own life was at stake. But the passengers
also knew that the pilot had to guess his way through the clouds not knowing exactly where he was nor
whether the invisibility reached all the way to the ground. Everybody in the plane sat tensely and later
admired the pilot’s skill, courage, and cool skill in getting through the blind condition. But without
question all  were frightened until  a clear view was restored of the Earth lying below at a safe distance.

As I now fly around the world in jets in the company of 125 to 135 passengers, we frequently find
ourselves coming in for a landing in the night and fog. But everybody is occupied in reading, sleeping,
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listening to the music or talking. They  pay but little attention to the flying conditions. Why? If they
thought the pilot had only his personal senses to get them through the mess they would be very very
apprehensive and rightly so. Under such conditions it would be a pure miracle if he accomplished a safe
landing.  However by learning to use the modern electromagnetic communications devices and “blind f l ight”
routines, he is able to come in for a safe and comfortable landing with his 75 ton jet ship hitting the runway
at speeds well over 100 miles an hour. The reason this is both feasible and safe is because it is entirely
instrument controlled, with ample “fail safe” standby equipment. The pilot has to employ faithfully the
instrumental data and indicators and, sometimes also aided by ground operated instruments and personnel,
is guided with reliable precision to a safe landing, under “zero visibility” conditions.

The pilots’ senses are used only to see and hear the instruments and to coordinate his hands and feet
to operate the r ight  buttons,  pedals and levers.  Within the short  decade of successfully routined,  automated
instrument landings humanity has thus come to risk its life in high confidence of the successful
performance of automated instruments.

It is thus proven that society has established fundamental confidence in the reliability of properly
maintained and programmed computers. The fact is that in going from here to there by some kind of
transport in 1968 the most dangerous way is by automobile. Next most dangerous is by railroad, and it is
safest to go by airplane. That is a new era condition brought about by the extraordinary degree of
reliability of computerized controls. As a consequence much more automation is about to take place and
the computers to do the myriad tasks are proliferating at an amazing and popularly unrecognized rate.

On the working assumption that humanity now has established Implicit confidence in the computers
and automated instrumentation, I proposed in 1964 that the United States’ Expo ‘67 exhibition should
have a 400 foot diameter 5/S  sphere building similar in shape to the 250 foot diameter building actually
built for Expo ‘67. In the basement of this building would be housed an extraordinary computer facility. On
entering the building by 36 external ramps and escalators leading in at every ten degrees of circumferential
direction the visitors would arrive upon a great balcony reaching completely around the building’s interior
quarter-mile perimeter. The visitors would see an excitingly detailed one hundred foot diameter world globe
suspended high within the 400 foot diameter 5/S  sphere main building. Cities such as New York, London,
Tokyo, and Los Angeles would appear as flattened out basketball sized blotches with the tallest buildings
and radio towers only about one-sixteenth of an inch high.

Periodically the great spherical Earth would seem to be transforming slowly into an icosahedron-a
polyhedron with twenty (equilateral) triangular facets. The visitors would witness that in the processes of
these transformations there are no visible changes in the relative size and shape of any of the land and water
masses of the 100 foot diameter miniature Earth. Slowly the 100 foot diameter icosahedronal Earth’s
surface will be seen to be parting along some of its triangular edges, as the whole surface slowly opens
mechanically as an orange’s skin or an animal’s skin might be peeled carefully in one piece. With slits
introduced into its perimeter at various places it would be relaxed to subside into a flattened-out pattern as
is a bear skin rug. The icosahedronal Earth’s shell thus will be seen to gradually flatten out and be lowered
to the floor of the building. The visitors would realize that they were now looking at the whole of the
Earth’s surface simultaneously without any visible distortion of the relative size and shape of the land and
sea masses having occurred during the transformation from sphere to the flattened-out condition which we
call  a map. My cartographic projection of the “SKY OCEAN WORLD” functions in just such a manner.

This stretched out football field sized world map would disclose the continents arrayed as one world
island in one world ocean with no breaks in the continental contours.

The great map would be wired throughout so that mini-bulbs, installed all over its surface, could be
lighted by the computer at appropriate points to show various, accurately positioned, proportional data
regarding world conditions, events, and resources. World events would occur and transform on this live
world map’s ever evoluting face.

I propose that, on this stretched out reliably accurate, world map of our Spaceship Earth, a great
-world  logistics game be played by introducing into the computers all the known inventory and whereabouts
of the  various metaphysical and physical resources of the Earth. This inventory which has taken forty years
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to  develop to high perfect ion is  now housed at  my Southern I l l inois  Universi ty headquarters .
We would then enter into the computer all the inventory of human trends, known needs and

fundamental behavioicharacteristics.
I proposed that individuals and teams would undertake to play the “World Game” with those

resources,  behaviors,  trends,  vital  needs,  developmental desirables,  and regenerative inspirations.  The players
as individuals or teams would each develop their own theory of how to make the total world work
successfully for all of humanity. Each individual or team would play his theory through to the end of his
predeclared program. It could be played with or without competitors.

The objective of the game would be to explore for ways to make it possible for anybody and
everybody in the human family to enjoy the total earth without any human interfering with any other
human and without any human gaining advantage at  the expense of another.

To accomplish the game’s objective, the resources, pathways and dwelling points around the surface
of our eight thousand mile diameter, spherical Spaceship Earth must be employed by the players in such a
way that the world’s individual humans would each be able to exercise complete actional  discretion; and
would have such freedom of decision regarding the investment of their time in their waking hours that they
would be able to travel independently, or in groups, either to-and-fro locally, or continuing intermittently
on around the world, dwelling from time to time here or there, finding everywhere facilities to
accommodate their  needs in an uncompromising manner.  The game would seek to use the world’s resources,
interprocesses and evolutionary developments in such a way that all the foregoing would be possible. It
might  involve moving whole ci ty-sized groups of  bui ldings from here to there in a  few hours.

Let us assimilate World Game playing as I envision it, in order also to envision the kind of
information most probably to result from such forward reintegration of our present world inventory of
systematical ly differentiated-out  physical  and metaphysical  variables.

First we are confronted with the present type of custom-tolerated frustrations of otherwise efficient
designs. As things are now organized all big businesses have to make profits to provide a living for those
dependent upon their corporate shares. To make the most profits, businesses exploit peak loads and
bottlenecks. They want the highest earnings out of their apparatus and payroll investment. One eight-hour,
or shorter shift a day usually seems most profitable. Airports, restaurants and transportation services try to
operate only when every seat can be fi l led.  Their owners attempt to close down and save payroll  and energy
costs at all other times. This accelerates further the tendency to concentrate all business and travel into a
few coming-and-going hours in the ever later “morning” and ever earlier “evening” with an ever longer
lunch period during which most of the critical executive decisions are made. (The latter are incidentally all
the as yet nonautomatable decisions.) For sixteen hours each day the airports, “downtown” restaurants,
offices, and wholesale businesses are extraordinarily quiet or altogether closed. This gives people so much
time to spend their money in their home neighborhoods that business gets a second chance at them in the
widely deployed shopping center supermarkets which operate near their homes. Their home hours being
sixteen hours long the supermarkets are geared to as nearly full automation as labor unionism will permit in
order to be able to stay open sixteen hours a day with the minimum of human attendants working in two
or three eight  hour shif ts .

All the beds and bedrooms around the world are empty two-thirds of the time. All the automobiles
are empty and motionless f ive-sixth’s of  the day.  There are two main causes of  this  vast  uselessness.  First ly,
we try to do everything at peak loads. Secondly, we try to “own” too many objects that we use too
infrequently to justify “ownership.”

Assimilating the running of the world by computer we see quickly that we must find ways in which
humans can be induced to employ all equipment all the time, thus smoothing out the peaks and valleys and
eliminating the 66% empty time and servicing 100 percent instead of only 40 percent of humanity.

You may say, “Oh. I want to own my own bed. You can’t possibly do that kind of thing to me!”
Answering you I point out that as we go into any motel or hotel room today we find a clean, fresh bed,
“made-up” as far as we can see of all new linen. Everything about the room is apparently “brand new.”
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You come into any modern telephone booth within which as far as you can tell is a new telephone and you
may be the f irst  and last  ever to have used i t .

I have owned fifty-five automobiles in my sixty years of driving. I have an unblemished driver’s
license. I drive about fifteen thousand miles a year, but I’m not going to own any more automobiles
because I found that I was leaving my automobiles at airports and never getting back to them. I now fly
about a quarter of a million miles a year and find it much simpler to rent a car at the airport of each briefly
visited locality. I get a fresh new car. As far as I can see it is just nicely broken-in but otherwise show-room
new. All the insurance, car licensing, and maintenance problems are eliminated. It saves me much negative
time, costs less, and gives greater satisfaction. Instead of “buying” a new car every year, I now ‘tbuy”  a new
one twice a week at less expense. I “own” it only as I use it. The idea that equipment is satisfactory only as
permanent property is no longer valid. Many customs of humanity that have long defied political reform on
strictly ethical or ideological premises are about to evaporate on a practical obsolescence basis. The
computerized World Game may obviate vast manslaughter revolutions by disclosing in advance and thus
accelerating the elimination of, “unwanted” or “unfair” customs and practices. Such obsolescence is
unanticipated by the political revolutionaries; who, had they known the evolution was about to establish
the desirable conditions by new invention and insights might have foregone vast and unnecessarily
continuing mayhem.4

Amongst other grand strategies for making the world work and taking care of everybody is the design
science revolution of providing ever more effective tools and services with ever less,  real  resource investment
per each unit of end performance. For instance, a communications satellite, weighing only one-quarter of a
ton is now out-performing the transoceanic communication capabilities of 175 thousand tons of copper
cable.

The World Game will explore for, and experiment with, more-for-less uses of our resources so that
instead of taking care of only 44% of humanity at a high standard of living, we can take care of all of
humanity at  an even higher standard of l iving than man has as yet  conceived.

In playing the game I propose that we set up a different system of games from that of Dr. John Von
Neuman whose “Theory of Games” was always predicated upon one side losing 100 percent. His game
theory is called “Drop Dead.” In our World Game we propose to explore and test by assimilated adoption
various. schemes of “How to Make the World Work.” To win the World Game everybody must be made
physical ly successful .  Everybody must  win.

Most games have not been thought of that  way except for such group ways-and-means explorations as
mountain climbing. Von Neuman’s game theory relates to World War strategies for mastering the Planet
Earth’s economic and political activities, as it has been played over the great ages, particularly as played in
the last century where elimination of the competitor was accomplished by delivering the greatest hitting
power, the greatest distance, with the greatest accuracy, in the shortest time with the least effort, under the
most widely varying environmental circumstances. Von Neuman’s game theory derived from past
experiences, first of the British Navy and later of the American Navy, as gained in their operations around
the three-quarters of the Earth’s surface which is covered. by water.

Before the airplane had developed to its supremacy over the battleship the mastery of the Earth was
accomplished through mastery of the sea. You can float fantastic fortresses that you can’t possibly move
over land to the most effective places to control the world’s ever shifting lines of supply. The resources of
the Earth are so unevenly distributed that the control of the lines of supply in turn controlled
industrialization’s ability to make the most powerful, incisive and efficient tools and weapons of the
moment’s known organized production potential .  Whoever controlled the seas ruled the world.

The United States Navy and its war college have for years played the war games seeking the most
effective means for controlling the world and meeting any challenge of any enemy. The Navy (or Von
Neuman) game is played in the terms of the optimum logistics and ballistics permitted by the thus far
mastered world resources, total geography and total humanity. However the world war games have always
been played on the axiomatic assumption (now proven false) that Thomas Malthus and Darwin were correct
in concluding; firstly, that there would never be enough of the world’s resources to support more than a
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small minority of humanity: and secondly, only “the fittest would survive.” Wherefore, axiomatically it
always had to be you me.

By the year 1900 so many vital statistics and world resource data had been collected that the
modified working assumptions adopted in the 20th century’s world war games no longer maintained that it
was just  a  matter  of  you or me surviving.  Thus ever more scientif ical ly gleaned odds indicated that  less than
1% of humanity would be able to live out its potential four-score and ten years of life while at the same
time affording an adequately fed, medically attended, and culturally literate standard of living.

Vital statistics and insurance acturians showed that the average world man in the year 1900 probably
was going to die, as he had throughout all known history, with an average life span of only 27 years (42 if
in the U.S.A. where conditions were more favorable). Those odds were the working basis of the naval
officers’ assimilated world war games of 1900. 99% of humanity had “everything to win and nothing to
lose” by waging war. Better to “have at it” while you are young and strong than to wait to rot away in the
s lums .

In abrupt contradiction to the foregoing working assumptions, and only within the last decade
(1958-1968),  science has been able to say authoritatively that it is now feasible to take care of all of
humanity at an ever higher standard of living than has as yet been realized for anyone but that we can’t
possibly do so if we continue the economic and political restraints of the you-or-me cold, warm or hot,
warring or the world’s production, distribution and consumption restrictions imposed by the world’s
mil i tar i ly  maintained sovereign boundaries .

All  the sovereign boundaries of the powerful  nations were established and are maintained on Malthus’
now invalidated assumption that there is not and never will be enough of the life regenerating resources to
support more than a meager minority of humanity and that the lands embraced by the most powerful
world states had much higher promise as an operating base for sustaining life than had the excluded lands.
The lands were claimed by the sword. They were taken under conditions of abysmal ignorance and general
illiteracy, when no one knew of the chemical riches and lever-moving, inanimate energies hidden within the
“natural” landscape.

A world-around game of musical chairs was forever being played in which each time the music of
so-called peace ceased there was only one chair of continuing life to accommodate every one hundred
people. With cessation of the (people-being-polite-to-one-another) music there ensued the periodic
Armageddon wherein war, disease and other disasters eliminated the vast numbers of humanity that could
no longer be supported. These past experiences and the long overshooting momentums of bureaucratic
systems together account for the fact  that  al l  the as yet  powerful  World States assume such Armageddon to
be forever inevitably recurrent. The great states therefore doggedly maintain their respective sovereignties
and their  preparedness for the ult imate tr ial  of physical  power.  To fortify the very concept of sovereignty they
keep inventing and officially reorganizing the sovereignties of ever littler and weaker nations who with
false pride of  recognit ion and admission to membership in the Union of World Nations vigorously defend as
fundamental the concept of sovereignty as a step to political autonomy and freedom quite oblivious to the
fact that their respective exclusive physical resources cannot’ support any but a primitive hunting, fishing,
and grubbing life. They altogether overlook the reason that they had previously been ruled by others was
that the others had been economically motivated to seize and rule them in order to participate in the
powerful advancement of living standards provided exclusively by industrialization which operating at
minimum adequacy involved free intercourse and interaction of all the world-around very disorderly
distribution of the 92 chemical elements whose unique behaviors and their chemical combinings  were
altogether essential  to the success of  the industr ial  process.

In complete contradiction to all the war experts’ assumptions, between 1900 and today, in just
two-thirds of a century, while the world’s population has approximately doubled, we have at the same time
also gone from less than 1 percent of humanity to 40 percent of all humanity enjoying a higher standard of
living than was known to or was dreamed of by any monarch before the twentieth century. This was not
only unexpected by any economists but is inexplicable in the terms of formal academic economics. It is this
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utterly surprising reversal of yesterday’s expertise which inspires the “initiation” of our World Game
playing.

We see then that during that same period of the two-thirds of a century, within which humanity was
escalating from less than 1 percent to 40 percent of its numbers enjoying a higher standard of living than
any historic king’s, that the per-world-man amounts of the world’s total metallic resources were continually
diminishing Yet it was out of these ever diminishing per-capita metallic resources that all the machinery was
contrived which in turn produced the high standard of living support of the forty-fold greater percentage of
a s imul taneously  doubl ing human populat ion.

All the metals that have been mined and put to work are now invested in machinery and structures
which operating at full capacity can take care of only 44 percent of humanity. That full capacity rate is 4
percent more than those actually being served. The unrealized difference is due to inefficiencies occurring
in the use of the equipment.

How then can we explain that during the two-thirds of a century in which we rose from less than 1 to
40 percent of all humanity enjoying a higher standard of living (than had been realized by any
pre-twentieth century monarch), that this realization occurred despite a continually diminishing percentage
of metals per each world man-a ratio occasioned by human population increasing faster than humanity’s
discovery of new metall ic ores.

We can’t say that the eighty-folding (40 percent of twice the original population) of the number of
humans being taken care of,  was accomplished by a greater exploitation of physical resources per capita.  We
can explain the escalated physical success only by the fact that we have produced vastly higher end
products and services performance with ever less tune, energy and weights of resource invested per each
accomplished unit of end functioning, within our comprehensively evoluting, world around technological
complex.

All the historical concepts of economic security of dry land man are predicated on doing more with
more, that is, with wider, heavier and higher walls to protect him, more and more food in ever bigger gram
bins and ice boxes, more and more money in ever bigger and more numerous banks-“secure as the Rock of
Gibraltar.” But this grand economic strategy of ever more profitable “tonnage” which assumes the heaviest
and the- biggest must be the most successful is no longer valid. It ceased to articulate its validity in the
economic indices of 1925 when “energy consumption” supplanted “tonnage” as the most sensitive and
end-telling characteristic of the vitality of industry. (See Fortune’s 10th Anniversary issue of 1940.) Despite
tonnages’ post-1925 invalidation the long-tune, conditioned reflexes of society and their economic
intercourse conventions keeps this obsolete socio-economic viewpoint as yet  “operative” for the 99 percent
of humanity dwelling around the dry land surfaces of Earth.

Thorough invest igat ion discloses  that  the doing more  wi th  less  originated in the science of  designing
the combined cargo and weapons carriers of the sea and sky, where the ship of the sea had to float and the
ship of the sky had to be lifted by pulling or pushing its wing foil through the air at supra-hurricane speeds.
The ships of given sizes and tonnages of displacement which did the most with the least could out-perform
all  others and gave their  possessors mastery of the planet  Earth.  The doing-more-with-less technology which
has now eighty-folded the numbers of economically successful humans came into being entirely within the
“top secret” weapons carrying technology of the sea, sky, and space.

So the great economic change that has come about in the last two-thirds of a century has not come as
a consequence of the declared policy of any of the political ideologies. To prove that statement we will
employ the mathematical strategy of “Reductio  ad absurdum.” Let us take (hypothetically) all the
machinery, engines, motors, pipes and wires away from all the countries around the world: from the
communists and.  the capitalists alike: from the Europeans, Asians, North and South Americans, Africans
and Australians, and dump all that machinery in the ocean. We find that without the industrial network of
machinery, within six months two billion people (not two mi2Zion)  i.e. half of humanity-would die of
starvation. That is how intimately the world’s machinery is tied into the regeneration of human life. Since
that proved to be a disastrous idea we will leave all the machinery where it now is and will leave all the
people who know how to run that machinery at their jobs, and instead we will (hypothetically) take away
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from all the world’s countries, all the politicians of all and every kind of ideology and we will send them on
a perpetual trip around the Sun accompanied by all their militarists. We will melt up all the guns and other
weapons and stock pile the metals for manufacturing more machinery, to produce goods and services for
more humans. As a consequence of the politicians’ removal (computation quickly indicates) that as many
people as had been eating would keep right on eating but that with the international political boundaries
removed-the politicians being no longer present to enforce their barrier schemes and laws-man would stop
“plowing under” and instead begin shipping more food and goods freely across the borders.

Freed of their arbitrary political boundary controls humanity soon would stop the nonsense of using
all of its highest scientific and technical capabilities only to knock one another out of the sea, sky or space.
We would have to change the working assumptions.  We would accept and test  science’s word,  that  i t  is  now
possible to take care of all of humanity at a higher standard of living than any have ever known, provided
we eliminate the sovereignties and stop wasting our resources on weaponry and experimental warfare.

I propose that if anyone playing the game employs ideological biases and attempts to enforce the
dominance of one by another through resort to guns that such players be disqualified. The game must be
won by peaceful means, by the use of intelligence and proper use of our resources. The players will not
compete. They will engage in cooperative exploration to see how all humanity can win a successful,
pollution-free, life.

Prizes wil l  be given in succession to those who computer  accounting shows have at tained the support
of progressively greater numbers of human beings than had previously been attained. After final attainment
of the support of all humanity at an unprecedentedly high standard of living prizes will go to those who
discover ways of measurably accelerating the rate at which total success of humanity is attained. Then
prizes will be given to those who successively improve the living standards for all while living within our
“income” energy and not upon our savings account energy supply and thus guard the living of future
generations of humanity to come. Finally, prizes will go to those who open progressively greater vistas of
human and metaphysical interest in Universe, and to those who progressively enrichen  human experience
and reinspirat ion of  others .

Quite clearly the game will develop into a design revolution, not just of the tools themselves but of
the services, and of the ways in which we organize the use of the computers; for instance, in programming
the ticketing of people from here to there, in keeping the important tactical information available, and in
keeping track of every available hotel bed and bath in the world. It is also perfectly feasible for the
computer to keep track of every seat in every airplane around the world, the empties would be clearly
registered. It is feasible for the computer to program any man’s travel anywhere around the world, local or
long distance, without having one man interfering with another.

Out of the large number of U.S.A. and Russian spy satellites now orbiting the Earth there has been an
extraordinarily surprising fall-out of information vital to humanity. The spy satellites are equipped with
sensors. The sensors can recognize the specific temperature of different types of woods, flesh, furs, metals,
etc., each of which has specific temperature characteristics. Every system gives off energy. The sensors are
able to pick up unique electromagnetic and thermodynamic frequencies, and to identify the whereabouts of
discrete quantities of a multitude of unique objects. Recently one satellite has inadvertently been
identifying, locating and counting the number of beef cattle grazing around Earth. Other sensors have been
able to tell exactly what and where the living grain crop is. For the first time in man’s Earthian history he
can learn exactly where both his shifting and fixed resources are.

We have also reporting of the Earth’s total  weather patterns.  These can and will  be correlated with the
total crop patterns. We will know where the rains are, where the cattle and crops are and how the weather
may eventually be guided to insure the crops. Thus we are to have extraordinary correlation of information
resulting in the adequate support of all humanity. We will also know where all the people are and how they
move about  .

Thus our confidence in the computers is  progressively enhanced.
Society has learned that no politician can ever yield to another politician. To do so means “losing

face.” But any politician can yield to the computer without “losing face.” In fact he gains applause for his
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logic and wisdom in so doing, for all of humanity is in agreement that for even a brilliant, beautifully
trained, astronaut to defer to the computer is not an admittance of intellectual or physical inadequacy nor
of incompetence or poor judgment. Quite the reverse. It is the astronauts superior knowledge of the
computers’ capability and his superb coordination with and reliance upon the strategems and tools of
science which win society’s spontaneous confidence and admiration.

The most trusted senior airlines pilot does not “lose face” when he says, “It is not up to my physical
senses to get us through the clouds. I cannot possibly navigate through the night and cloud with my bare
senses.”

The politicians are going to confess the obvious-that “No human beings can keep in mind all the
special interests of all people and all the whereabouts and unique interbehaviors of all the resources of the
Earth.” No human beings can persuade other people to behave in various unfamiliar, untried ways, but the
computer can integrate and disclose the cri t ical  information,  and be completely convincing to al l  in respect  to
which of various programmed patterns the computer selects  as being of the most  long run benefi t  and least  cost
to society.  Any one of us can yield becomingly to the computer.

I am quite confident that as the world game is played progressively it will disclose a myriad of
politically untried, unprecedented yet amazingly effective ways of solving hitherto unsurmountable
world-around problems.

These unprecedented computer disclosures will not only be kept track of by the computer but will
become “big news” i tems of the world’s press,  and of the international news wire services.  As man gets into
more and more critical proximity to a full scale World War Three, due to the inherent political biases and
intransigence, the people of the world will begin to say in increasing numbers, “Now that we can see a way
in which this and that can be done, as indicated by the computerized World Game, we must obviously
adopt the policies indicated by the computer.”

The popular pressures will gradually force world politics to yield to the computer-indicated,
mutually-beneficial world programs. There will ensue a series of world “summit conferences” and a series of
computerized treaties of the world powers.

,The  computers will show all men everywhere that automated machinery can produce much more
wealth than man’s muscles and conditioned reflexes. The computers will indicate that everyone in the world
must go back to school and learn about all of humanity aboard Spaceship Earth and of their combined
potentials. The computer will stop humanity from competing as a machine against the machine. It will put
everyone in research and development. It will allow the machines to generate copious wealth. The computer
will show that when everyone has gone back to school or into research and development at a tax free,
generously adequate income-peak loads and bottlenecks will subside-service capacity will swiftly increase,
birth rates will decelerate further.

The World Game playing computer will disclose the vast overall, longtime economy of paying
whatever it costs to eliminate pollution at sources. The computer will show the overall long-run increase
profit and economic advantage to society of switching our prime moving away from expenditures of our
fossil  fuel  energy savings account,  and bo  energy income sources.

Now what happened about my original, 1964, “World Game” proposal was that the United States did
not adopt it.

I was asked by Mr. John Gardner, then head of the Carnegie Foundation, to have lunch with his staff
to discuss their possible support of our Southern Illinois University world resources inventorying and its
publishing. To emphasize the importance of that inventory I told them about the U.S.‘s  rejection of my
World Game for the resource inventory at Southern Illinois University would be the prime essential to the
playing of the game. When I completed my description of the game and its rejection by the government to
the assembled officers and staff of the Carnegie Foundation, John Gardner said, “That’s such a good idea I
think all the foundations in the United States should get together to pay for, install and run it at the
Montreal World’s Fair.” Right after the luncheon however, Mr. Gardner was asked to join President
Johnson’s cabinet  and his  Washington problems averted his  thoughts from my World Game.

Southern Illinois University, where I am a Professor, is about to celebrate its centennial. Though the
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charter for Southern Illinois University had been granted by the State of Illinois in 1869 the University did
not begin operations until 5 years later in 1874. For those and other reasons Southern Illinois University is
planning to have its centennial run for 5 years-from 1969 to 1974.

President Delyte Morris and some of his University officers asked me to make suggestions regarding
their plans for the s-year  centennial. They wished to inaugurate some kind of activity that would bring
world scholars and leaders in many fields to Southern Illinois University. To attract them Southern Illinois
University foresaw that they would have to initiate some fundamental contribution toward humanity’s
realization of its highest potential. I then told them about the World Game. This interested them. Since that
meeting they have tentatively undertaken to make the World Game one of the features of their centennial.
Obviously, we won’t be able to start full-scale operation in 1968, but we probably can get it going before
the 5-year centennial celebration is completed.

The whole idea has progressed. A feasibility study has been completed. It indicates a sixteen million
dollar budget for buildings, computer equipment, and general maintenance.

The legislature of the State of Illinois has passed a bill appropriating four million dollars as a
“matching fund” to be activated only by another twelve million dollars to be appropriated by others, e.g.,
the Federal Government, foundations or private enterprise; the Governor of Illinois signed the bill into law;
the fact that the State of Illinois has already subscribed matching funds should be very attractive to
foundations and others who may consider backing the World Game. Usually the foundations and the Federal
Government are quicker to act than are the States.

As yet there has been no soliciting of aid from either the federal government, foundations or private
enterprise;  but  that  is  about  to  be s tar ted.

There is another powerful factor that needs to be considered. I have learned from a major American
publisher that the news rights on this World Game are going to be extremely valuable and that some
publisher may be willing to pay as much as a million dollars for first news publishing rights on the
progressive disclosures of the World Game playing. The concepts to be disclosed will become more
important than the Gallup Poll releases. The public reaction to the World Game’s proposals may well be
processed by regular  Gallup and other polls .

Since human babies and children demonstrate an intense interest in all things in all directions from
the stars to the atoms, from whales to butterflies, and from wintry indoors to summery outdoors it is
obvious that  they are not  designed to be special is ts .  If  nature intended humans to be special is ts ,  she would
have delivered them at birth with a vast variety of integral equipment, for instance with one eye and a
microscope attached. Nature designs all kinds of specialist birds with integrally attached wings which
greatly h$mper the birds  hobbled walking.

Humans are unique amongst all living creatures in their degree of general adaptability to all the
extremes of environmental changes, which include. the capability of the human to extract generalized
principles from his special case experiences and his teleological capability developed thereby to rearrange
the environment, as by the generalized principle of leverage. Man is teleologically equipped to cope with
and survive within extreme variations of the environment that would be lethal to any naked human or other
living species.  Man can put  on and take off  his  wings and telescopic eyes.

We may conclude that human society’s deliberately cultivated specialization is unnatural and
debilitating to both its group and individual welfaring and evolutionary development. We may well ask how
it happened that the entire scheme of advanced education is devoted exclusively to ever narrower
special izat ion.

We find that the historical beginnings of schools and tutoring were established, and economically
supported by illiterate and vastly ambitious warlords who required a wide variety of highly.specialized  brain
slaves with which to logistically and ballistically o’erwhelm those who opposed their expansion of physical
conquest. They also simultaneously DIVIDED and CONQUERED any and all “bright ones” who might
otherwise rise within their realms to threaten their supremacy. The war lord vitiated their threat by making
them all specialists and reserving to himself exclusively the right to think about and act comprehensively.
The war lord made all those about him differentiators and reserved the function of integration to himself.
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So important were the brain slaves’ developing schools, as assets of the physically mighty, that they
had their own sons and their henchmen’s (noble’s) sons attend the brain developing schools as liberal arts
bachelors in order to familiarize themselves with the ramifications of this most important resource for
effectively detailing the realm’s capabilities, which they, the top men, would secretly integrate into the
grand strategy of their realms’ conquests and the guarding and maintaining of this ruling might, over the
commonwealth productivity of the realms’ peasantry and the latter’s support of the non-productive
soldiers. They then schooled their “noble birth” sons, equally diligently, in the mastery of arms, horses and
fighting men. So old and dignified by time have such brain slaves developing schools become, that their
origins have been forgotten and remain as yet  unrediscovered by an ever more widely l i terate society whose
often illiterate political leaders always have been assured of election through their promises to get the rich
man’s schooling faci l i t ies  for  their  low-or-no-income const i tuents .

Now, biological and anthropological scientists have discovered and verified that extinction of past
biological  species and human tr ibes always has been the consequence of overspecialization.

The extinctions are consequences of the following set  of  scientif ic facts.
“A.” Nature’s high energy devastations are far less frequent than her low energy disturbances of the

regenerative biological life patterns. In the physical interchangings  and local transformations of universe the
numbers of occasions on which nature will have large amounts of energy concentrated at any one locality
to effect great changes is far less frequent than the number of times she will have small amounts of energy
at any one locality to effect small changes. Insects and microbes are far more frequent and numerous than
are tornadoes and earthquakes.

“B.” When inbreeding toward greater biological specialization occurs, the concentration of similar
genes tends to dominate at the expense of general adaptability. Specialized, ergo, generally vulnerable
species may survive during long periods of  low energy environmental  confrontat ions,  al l  the t ime increasing
their special advantage while losing their unused general adaptability. Inevitably however the infrequent
high energy change imposing event occurs. Bereft of general adaptability, the specialist is unable to cope
with the unfamiliar and overwhelming magnitude and velocity of events. Thus devastated they became
extinct.

Humanity lost its physical world masters soon after World War One, when they too abandoning their
comprehensive command to the world military, became extinct through their over-specialization in
exclusively sensorial judgments and their brain slaves scientists wandered off into the vast and utterly
non-sensorial  ranges of the electromagnetic spectrum’s ( invisible)  reali ty.

With the old pirate masters extinct, society accepted unquestioningly the momentum of the utterly
specialized educational trending. Specialization was never questioned as being other than logical, inevitable
and desirable.

Humans as super-specialists have now developed the atomic energy capability to blow themselves to
eternity, with no integrating capability to turn the vast energies to the comprehensive advantaging and
regeneration of all humanity, and thus avoid swift, self-imposed extinction.

But evolution, apparently intent to continue man’s existence aboard Spaceship Earth as its most
effective metaphysical protagonist, has produced the anti-body to his extinction. The anti-body to his
extinction is man’s invention and development (under exclusively cold warring auspices) of the electronic
computers. The computers are about to make humans obsolete, as either intellectual specialists or as
specialized muscle and conditioned reflex automatons. The computers and automation can completely
out-perform man as either specialized intellectual differentiators or as wealth producing tools which will be
able to secure humanity’s forward days of metabolic regeneration. The computers can work all night, at
super human speeds,  selecting the blues from the greens under environmental conditions intolerable to man.

So the computer will, as an enormously expanded and accelerated brain facility, enter into an
omni-man-serving function altogether replacing the inadequate public policy formulations of politicians.
Men will act as local managers of the computer discovered ways and means of serving the best interests of
all  men for the longest  foreseeable ages.
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The programs that the computers will select as being most favorable for all humanity will go far
beyond man’s ignorant ways of assessing what he “can afford.” The computer will demonstrate that he can
afford nothing short of the best, which is to make all the Spaceship Earth a successful developmental
environment for universe exploring man.

* * * * * * *

In 1810 the U.S. Treasury Department calculated by a national census that the total wealth present in
the U.S.A.‘s  developed facilities and undeveloped wilderness was worth a total of three billion dollars. The
telegraph and railroad were as yet undreamed of, let alone the whole array of modern scientific technology
and industrialization. The wisest and most farseeing citizens of 1810 would have said that any such
technology as has been since developed was only the conceptioning of lunatics and that  society could only
afford to invest  i ts  annual  income and not  i ts  capital  to develop man’s further economic advantages.

This would have meant 5% of three billion dollars to be invested annually in research and
development; that is, one hundred and fifty million dollars a year. For a 1.50 year period, 1810-1960, that
would have meant that we could only have afforded to make a total 150 year’s cumulative investment of
15OX$l50,000=22’/4  billion dollars.

Forced entirely by next war, or present war, emergency conditions in the United States during those
ensuing 150 years, we say that we have “spent” 1,000 times that amount in acquiring all the vast tool
networks of industrialization which are now, altogether, producing an annual income close to a trillion
dollars. This earning figure means, on a conservative basis, that the physical plant of our U.S.A.
industrialization, which includes highways, et  al., is worth twenty-two trillion dollars. This is to say that
while we thought we were “spending” a thousand fold what we could afford,  we have established instead an
entirely paid for, in fact, wealth producing capability worth at least one thousand times what we thought
we had “spent.” $22,000,000,000+$22,000,000,000,000.  What we have now.

Our capital obviously isn’t spent as the organized energy processing national plant to produce more
wealth for more people for more of their healthy years.

In 1810 the U.S.A. Treasury found there were one million U.S.A. families and one million human
slaves, or an average of one per family, with no steam engines, motors or any other work producing
machines than the one slave per family could provide. Now only .one  hundred and fifty years later we have
over 1,000 inanimate energy slaves per each family, and no human slaves, with the inanimate energy slaves
being utterly tireless and able to work 24 hours a day, year around, under physical conditions intolerable to
humans .

All this is to say that as the computer confronts man with the price tag of the work that has to be
done in the next three decades to make all of his planet Earth a success for all humanity, it will be
preposterous of organized society to say we cannot afford to do these things. But the probability from the
past record is that despite all the political hand wringing world society will buy the chance to be successful,
and once again we will find that wealth can only increase and that we will in fact demonstrate that we
could and did afford to be logical. Wealth is irreversible, andhaving attained all we need for all, we will be
so obviously wealthy as to be able to afford to make eternally wise everyday decisions.

Who dares to buy the World Game package, no matter what its initial cost will convert the trend of
humanity toward extinct ion into a t rend toward universal  physical  and metaphysical  success.

These are the thoughts and insights  evoked by the f irst  assimilated playing of  the World Game.

1. Dymaxion Map-patented and copyrighted (1946) as first map with no visible distortion in a planar (flat) projection.
2. Originally sidestepped because we believed erroneously that we “couldn’t afford” their correction.
3. Dr. Fuller’s book, “Operating Manual for Spaceship Earth,” Southern Illinois University Press, 1969, retained in
subcommittee files.
4. See B.F.‘s  article in I.B.M.‘s  Think Magazine, Jan.-Feb. 1968.
5. Our world game will be in effect a world brain. It will free world mind from occupations of brain slavery. Human minds
employ the world brain to solve the problems of all humanity thus escaping the previous recourse only to the individual
opinions of too myopically preoccupied ill-informed men.

27



World Game/l971/Document 1

Your opener has convinced me once again that we ought to l isten more here.
You know, we had a little bit of a discussion, I guess you might call it an argument, on the Senate

floor about a month ago with respect to this very committee.
Implici t  in what  you had to say were several  things of  interest .
One, we are too preoccupied about the effects and thought causes. We don’t really understand the

causes of all of the manifestations of nature and man’s impact upon nature, and so we get all tangled up in
causes.

For example, I had to justify the budget for this subcommittee on the Senate floor. And so I was
asked what this committee did. And I mentioned that one of the things we were trying to do was create this
select committee on technology and the human environment. “Well ,  why do we need i t” was the question.
“After all, we have a Public Works Committee which deals with air and water pollution, and you in that
committee produced a lot of effective legislation to deal with it, so why do you need this special committee
that  t respasses upon the jur isdict ion of  the Public  Works Committee?”

Well ,  my answer was that  the legislat ion we produced was produced as the result  of  man’s mistakes in
the past  and what  we are t rying to do is  understand this  environment in order  to avoid those mistakes.

You made so many very useful  observat ions and i l luminat ing observat ions.
Did I understand you to say that 40 percent of humanity now enjoys a higher standard of living than

any king did prior to this century?
Mr. Fuller. That is right.
Senator Muskie.  Well,  this is  an interesting perspective which I  have never had before.  If  that  is  true,  I

suppose it is a basis for optimism. But then a second point you made was a lot, if not all, of the important
technological advances which we have enjoyed and which perhaps contributed to that result is the product
of our military activities. If it weren’t for the pressure of war, we would not have developed the technology
which has made possible the high standard of living we now have. So I understand that is the point you
made.

Mr. Fuller. Yes.
Senator Muskie. I think you made it very clear the cart really is before the horse as we consider that.
Mr. Fuller. I would like to mention, sir, that evolution is inexorably at work, and in order to get man

to do what needs to be done when he is ignorant, the built-in drive of fear is provided. I am saying to you,
for instance, that if your committee cannot persuade our Gove_mment  to enact laws which will develop
enough of the right technology to do this and that which evolution is intent upon accomplishing, then that
technology will appear in China or elsewhere and thus get into the bloodstream of evolutionary
realizations. The faculties of man, his brain, his mind, his inventive capabilities are all part of these a priori
principals operating in the universe. And evolution is articulating itself in a very important kind of way.

To be able to really understand you have to teach and maintain this comprehensive degree of
thinking.  I  would say that  man has a function in the universe,  this  we discover clearly.

We know scientifically that all local physical systems are continually giving off energies. We call this
entropy. Due to each of the local systems unique periodicities, and so forth, the given off energies are
diffuse and randomly released in respect to other systems. ‘Thus the physical universe is continually
expanding and increasingly disorderly. Fundamental complementarity  requires that there must be some
phase of universe where the universe is  contracting and increasingly orderly.

We look at all the stars and find that we “see” them only because they are giving off energies in
increasing disorder. We call this radiation. We find only one place in the universe where we know energies
are converging, collecting, and being stored and that is our spaceship earth * * *  our planet. In the
International Geophysical Year, world-around measurements indicated that approximately 100,000 tons of
stardust  are accumulated daily’ aboard earth from other stars. Thus energy is being collected here as matter.
We also are collecting an enormous amount of radiation from the other stars, primarily from the sun but
also as cosmic radiation from myriads of other stars. The energy either as stardust  or radiated increments
arrives in a very random frequency pattern. We may state it to be experimentally proven that our special
space vehicle earth is at least one mobile energy collecting center in contradistinction to the stars which are
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energy distributors. The sun’s energy radiation is not being reflected off earth as from a mirrored ball. It is
refracted, or angularly deflected, by the atmosphere. Thus the sun energy as heat is impounded in the
atmosphere to produce weather changes. Thus also are the waters refractionally heated by the sun’s
radiation. Thus by a series of relay stages is energy impounded aboard our spaceship earth to regenerate l ife
by the photosynthesis of the vegetation which is a beautiful process whereby the random energy receipts
are transformed chemically into beautiful, orderly molecules which are beautiful structures. Here you see
the turnaround from disorder to order-from entropy to syntropy.

All the biologicals  are converting chaos to beautiful order. All biology is antientropic. Of all the
disorder to order converters, the human mind is by far the most impressive. The human’s most powerful
metaphysical drive is to understand, to order, to sort out, and rearrange in ever more orderly and
understandably constructive ways. You find then that man’s true function is metaphysical. Man’s physical
function is the same as that of all other biological life; to impound and regenerate physical life which means
inherently to produce reconstructive order of every variety. The metaphysical, absolutely weightless
function in universe, unique to humans, is that of continually looking for the generalized principles which
are operative in all the special case experiences. Thus has humanity discovered that it could move and
constructively rearrange multiton rocks that man’s individual muscle could not move. He succeeded by his
weightless mind’s discovery of the generalized principle of leverage. Thus also did mind discover the
principles of electron conductivity,  whatever that  may be,  for electromagnetics,  though discovered and used
by man, is  as yet  a fundamental  enigma.

These generalized principles were all found to be operating a priori to man. Man simply finds and
employs. He does not put anything into the universe. We must realize that technology was not put into the
universe by man. The universe is the comprehensive system of technology. Humanity is discovering and
beginning to employ it. The human mind has the capability. The human mind invented the computer as an
extension of humanity’s integral computer, information storing and retrieving system, the brain. The
computer and the automated technologies they command are about to take over all specialized tasks from
humans,  thus saving humanity from becoming extinct ,  for  biological  science and anthropology have learned
incontrovertibly that extinction is always the consequence of over specialization.5  The human mind, as
Einstein’s metaphysical, weightless intellect, discovered and noted in written symbols the equation of the
physical portion of universe-that physical portion of universe which consists entirely of energy; energy in
two diametrically opposed, intercomplementing and intertransformable behavioral conditions. The one
phase is energy associated as matter symbolized as M, and the other phase is energy disassociative as
radiation, symbolized as C-and the rate of the associative phase is in terms of second power of the
Michelson; Morley measured speed of light which is scientifically notationed as Cz which equals the rate of
growth of a radiation “bubble’s” spherical surface growth, E=MC2.

In Einstein’s perceptivity and initiative we have the metaphysical mind taking the measure of the
physical .  This relat ionship is  irreversible.  We have no suggestion that  energy will  ever conceive of and write
the equation of intellect. The Nobel prize in physics was given in 1956 for discovery of this irreversibility
principle of the complementarily but non-mirror-imaged balancing of positive-negative events. Evolution
thus became recognized as irreversible.  We find here the clue to the coherence and integrity of the universe
which can never lose its energy quota. Universe is the minimum perpetual energy conserving complex of
technological intratransformings. Metaphysical intellect and its ability to comprehend and master the
intertransformative technology of universe and to reconvene and reconcentrate the physical disorder into
conserved order is possibly the highest order, separately discernible function in universe. Mortal, physical
human bodies have the function of providing a regenerative succession of fresh physical vehicles for the
mortal-because entropic-articulation of metaphysical immortality. The long-held popular conception of
the existence of two kinds of physical substances-one called animate and the other inanimate-the first
rather mystically maintained and the other subject to stark chemical analysis, was altogether invalidated as
science closed in on the assumed threshold between the animate and inanimate at’ the virus level only to
find that there is no threshold and that all the phenomena followed strictly inanimate physical laws. So we
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find the real separation of the life and the inanimate when humans die and no weight is lost. Life is
metaphysical  and syntropic.  The inanimate is  physical  and entropic.

Humans have high destiny, possibly the most important in universe. And if the human team aboard
space vehicle Earth does not make good at this particular occupation of this particular planet there are
probably billions times billions of other planets with human crews aboard who will reboard Earth at some
time to operate it properly. We are then a necessary function of universe. If you are going to be wise in this
committee,  you are going to have to look at  things in these big ways.

1 think we are going to have to find  some other kind of candidates to run for the
Senate for that kind of wisdom.
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From Congressional Record

Prdceedings and Debates of the 91st  Congress, Second Session

May 15, 1970

Extensions of Remarks

Address by Mr. R. Buckminster Fuller

Hon. Gerald R. Ford of Michigan in the House of Rebresentatives

Thursday, May 14, 1970

Mr. Speaker, the views of Mr. R. Buckminster Fuller are usually original in
approach and always stimulating. He gave a very interesting speech at  the Navy League’s Oceanic Marit ime
Symposium last February, a transcript of which has just become available. It follows:

Keynote Address by R. Buckminster Fuller at Navy League OceanicMaritime Symposium,
February 17, 1970

Thank you very much. I always find it necessary when I am greeted so warmly, and hear myself
spoken of in a way that I hardly recognize, to point out that I am confident the only reason I have ever
been heard of is because I set out to deliberately be a comprehensionist, in a world that seems to be
completely preoccupied with specialization. I became a comprehensionist because, by good fortune, I did
go into the Navy and I did get to the Naval Academy in a special course at the time of World War I. One of
the things that impressed me very much was that AIfred  North Whitehead at Harvard, who had come to us
from Europe, pointed out that Harvard was instituting a new phase of advanced education. He said that,
whereas the advanced scholar at the European University could find the authorities on various specilized
subjects-and did make it their business to find them-there were no specialized schools as part of the
general university. But Harvard was the first to institute completely separate specialized schools, with
separate campuses,  separate faculties and separate buildings in graduate schools.  Whitehead pointed out that
America applauded, and one school after another, first the private schools and then the public schools,
copied this  special izat ion.

America liked the idea of all-star teams and felt that the development of advanced expertise would
mean that we would have great stars and that this would be very good for the commonwealth. But
Whitehead brilliantly pointed out that the stars who were selected for specilization  were the brightest ones
and we deliberately tried to persuade them to go on to graduate schools. These individuals, particularly the
scientists, were specialized, with all their energies focused on their narrow fields. In other words, they went
out linearly. Though this gave them great linear acceleration, it also resulted in creating ever increasing
separation, one from the other. This specialization did not permit them to integrate their work, which is
what society hoped they would do. Thus, because we had deliberately sifted out the bright ones and made
them specialists, and the specialists couldn’t put their own work together, the task of putting things
together was left to the not-as-bright, and that is pretty much the way it is in our world today. The more
specialized, the more brilliant the work of the specialists, the less effective and competent seems the ability
to make our total world work, since this same brilliant work requires more generalized political positions.

At any rate, at the Naval Academy I found this strategy of education being completely reversed.
There, they were sorting out the bright ones and deliberately setting out to make them generalists, with
capabilities in many directions. This made me think a whole lot. It was very clear, for example, that three
quarters of our earth was covered with water and that the waters were outside the laws of any of the lands.
The water areas of the earth were therefore occupied by whoever was able to master them, since no
sovereignty could be expressed over this three quarters of the earth. There would be simply one great
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master, and great wealth was to be realized through such mastery by those who were simply able to dispose
of the others .

As we were brought up in our history, we learned of the great empires, Ghengis Khan, The Roman
Empire and Alexander. All these empires grew up when Man was thinking of the earth as a flat surface. An
empire in those days was a postage stamp, a rough-edged postage stamp of civilization. Outside of it you
encountered very unreliable people,  wild people,  and then beyond, you came to the dragons.

It was never pointed out to us in our history that the British Empire was the first spherical empire.
Nor that the others were planar empires. And because they were planar empires they went to infinity.
Because they went to infini ty the number of  variables that  would be operat ive in an infini te  system would be
infinite in number and if you didn’t like what was going on, there was always a chance you could find one
of the gods who would take care of it. People had a whole lot of hope in those days.

160 years ago Thomas Malthus, the first economist in the history of Man, was receiving the vital
statistics from a closed system, from the spherical British empire. Because of the closed system, his data
showed that humanity apparently is reproducing itself much more rapidly than it is producing to support
itself .

Later, in Malthus’ second book, printed in 1810, we found that Man seemed to be reproducing
himself at a geometrical rate and producing the support only at an arithmetical rate. We have from Thomas
Malthus the first closed system, seemingly scientific, statement that there was not nearly enough to go
around, and man was designed to be a failure. Only relatively few can survive. Those who survived in those
days were the “ins” of their time. They were the masters of what we call the British Empire, not merely the
British Isles. They were masters of the world; they commanded the seas. They had the most unsinkable of
the fleets.

The British took their scientists around the world to see what resources there were in this closed
system. Darwin was amongst them. Darwin was able then, with other biologists, to identify what seemed to
be all  the l iving species.  He found great  interrelatedness among the designs of species,  and Darwin developed
his  theory of  evolut ion.

I want you to realize that Darwin could not have developed a theory of evolution in a planar earth
that went to infinity, because he would have had to include dragons to the nth power. You can only have
this kind of competent thinking when you realize you have closed systems and know what the closed
system is. Thus, we have in the last century Malthus making seemingly scientifically clear that there was
nowhere nearly enough to go around in this closed system, and we have Darwin explaining his theory of
evolution and survival of the fittest. At this same time, those masters of the earth by virtues of their
mastery of the seas were saying that they were apparently the best informed and the most powerful, and
therefore the fittest.

After a century and a half of this kind of thinking in state craft, nobody yet knows just how much or
how many could real ly be supported.  Despite various al l iances,  the working assumption is  that  Armageddon
is inevitable because there is not enough to go around. For the young individuals who had the muscle, it
was: better get your sword while you can because if you .don’t  claim yours while you are strong you will rot
in the slums where men die at the average age of twenty-seven. Even some at the Naval Academy are still
carrying a sword. This precept carried over to the mass .organization  of States, looking out for the
Armageddon each carrying i ts  sword or gun.

Now there have evolved some new conditions for man and strangely enough as a consequence of our
own Navy. The fundamental something I find is the great difference between the ways of thinking about
the sea and about the land. It is in no way understood by our world’s society at large, 99.9% of man being
landed. And I find that even though the Navy thinks in a characteristic way, they themselves do not realize
the difference in the way they think from the way the landed man thinks.

But I would like to point out that on the land men who had found a place where they seemed to be
able to prosper found themselves having to guard it. There were a great many who had not been prospering
who came their way very hungry and who would give their life to displace them.
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So the great strategy of survival on the land had been by fortification. You built a fortress around a
well and put up strong walled granaries. When you saw people coming who were going to bother you, you
took all your food inside and left nothing outside. The people arrived hungry and you who were eating well
inside watched from your walls. When they were good and weak, then you went out and decimated them.
That worked very well for thousands of years. On the land men thought of their security in terms of the
width-the heavier the walls and the higher the walls, the bigger the grain bin-the bigger, the bigger-the
more secure. And that is still the primary thinking of our fellow men.

But if you went to sea in a stone boat, it wouldn’t do you any good. At sea, there is no law outside of
your own. If you have two great men, with two great aspirations at sea, clearly whoever wants to run the
show sends the other  man to  the bot tom.

Granted that Archimedes discovered his beautiful principle of displacement in a bath tub; on land,
men had learned about floating earlier. Two ships of the same size, displacing the same amount of water,
were understood to float exactly the same amount of weight. You see your rival building a ship on the
ways. He has learned from the sea, as you have, various tricks and knows this to be the right size ship for
him, it is going to be a beauty. And you know what the length is, you know what the beam is, you know
what the draft is, and, thus, very easily, you know all she can weigh. So, you can build one the same. But, if
you know, as a result of sailing around the world, that in a place called Sitka, the spruce trees make better
spars, you know that in a place like the Philippines you can get better fibers for your ropes and in Egypt,
better sails, your ship need not be quite the same. When you’re stalking your enemy forty miles over the
curvature of the earth and you wait to make contact, and when it is really blowing and he has to take off
the sai ls  because his  mast  is  not  as  s trong and his  ropes are not  as  s trong as yours,  he is  the one who goes to
the bottom. Whoever then, with the same weight, could do the most with the least was the one who stays
on top. And you never knew until contact who had found the strongest ropes. In other words, at sea
everything depends on doing more with less .

Whoever had the best gear so that in the shortest time sail could be gotten on or off, whoever had
most energy in the muscles on board his ship, the most adequate metabolic support, whoever could get the
most out of a pound and a minute and an erg is the one who is going to prevail. That’s all there was to it
then. The Sea was the most extraordinary laboratory of engineering for doing more with less, and really
doing more with less was such a fundamental  secret  of  navies that  this  is  the secret  you found necessary to
hide. Anybody could see the size of your ship but they didn’t know what you could do with that kind of
tonnage.  So this  is  the most  classif ied thing we had and drawings were methodically done away with as fast
as you built your ship. So there is not a book, there is not a chapter, there is not a sentence in any book
about  economics about  doing more with less .

And this is the very essence of the Navy. And then, of course,  i t  became the essence of the air  because
in the air we had to do even more with less because your aircraft couldn’t float. She had to be pulled
through the sky at hurricane speed to give her lift. And you had to do more with less weight of engine and
weight of fuel and so forth. Once in the air, the doing more with less became an even more prodigious
battle.

The doing more with less that came out of Navy and air has changed our world. In this century we’ve
gone from less than one percent of humanity to forty percent of humanity enjoying a higher standard of
living than any king we knew of before the 20th century. This is despite the fact that during that time the
resources per capita has been continually decreasing. The way we got to taking care of forty percent of the
people was by doing more with less. And this is not in the economics books. It is not in general policy
either. This is what was hidden away. That is why I want to emphasize the curve of doing more with less
today while we are thinking about the seas today and what is  opening up on the oceans for mankind.  As we
get going horizontally around our world, gravity is giving you brakes and stops you. A child learns quickly
he can run and stop very fast .  When he starts  fall ing out of a tree,  gravity is  pull ing him, there are no brakes.
Man is very careful about the vertical coping with nature. With ships we have been obliged to keep this
vert ical  constraint  a lways in mind.

On the land, our automobiles are so ill-designed conceptually that we have killed more people with
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automobiles in this country than we have killed by all the warring men have done in all history. Just think
of it. But the sea’s threat of gravity was so great that men designed those ships very, very carefully. And
man at sea has been very thoughtful of the other man at sea, the dramatics of that gravity are so great. With
airplanes it is even more so. Now we really cope with it vertically in our rocketry, due to the dramatic
awareness in our hearts of the power of gravity. The weight and the compactness of what you do has to be
so great that we do so much with so little in that rocketry, and we do it so well, that astronauts of the
various countries are almost getting into the kind of mileage we have done with air without the loss of one
life. Not one life. This is how well it’s been done. Just think of what we have accomplished there with so
little weight and the reliability that has been established.

So I say that out of the curve of doing more with less, there is a fall-out. We had generators in the
Navy for about twenty years before we had enough excess power to begin to sell it to the towns; then they
just simply put it back into the candles. This old pattern of the land is simply so archaic, you can’t find
anybody who knows what a building weighs. I have met with architects all around the world and I say
“Would you please tel l  me what  the bui lding we’re in weighs?” Anybody? No hands.  “Just  roughly within a
hundred thousand tons?” No tons. If you don’t know what a building weighs, you certainly don’t know
what your performance per pound is. I just want to point out that in our land economics we are not using
any of the thinking that went into the sea. And it has been entirely a fall-out of the sea that is making man
a success on the land today. First electricity. We had refrigeration on our battleships twenty years before it
came out on the land. We were making steel in the blast furnaces for our ships fifty years before we put a
piece of steel  in a building on the land. All  this great  change has come from the sea.

There is great promise here, and the reason I am stressing this is that it bears on how to begin to think
about what we are going to do about our world, and our world is in a mess. It is a horrible mess. You find
the men on the land very short sighted. People on the land think in terms of agriculture, they think of this
year’s crop. This year’s.  profit. When you do something at sea, you plan. Preparing a Navy was a
design-science undertaking that  takes at  least  twenty-five years;  a generation.  And there’s not a single thing
in the Navy you pick off a tree. It all had to be designed. The most extraordinary, comprehensive,
ant icipatory design.

And now a word on our astronomy. I fined  our society today talks about predictions as if it were
something very new. But the astronomers have been able for a long time to be able to tell just what each
one star is going to be doing for many thousands of years. That’s why you can have a planetarium. Our
universe is fantastically reliable-both macrocosmically and microcosmically. But here is little man on our
little planet. The way air travel and air navigation is conducted it doesn’t matter whether it is an Ethiopian
flying it or an Indian. The power structure goes out the window once you are in the sky. The reliability is
just magnificent. The integrity of navigation is absolutely transcendental to the sovereignty of nations.
When we land the ground control  takes over.  There is  a l i t t le preference given to the airl ines over the private
plane here.  When you go through the customs gate,  then all  hell  breaks loose.

Throughout the universe, the only part that is unreliable is here at the surface of our earth. Man is
behaving very badly in his  great  ignorance.  He thinks with the short  s ightedness of  agricultural  undertakings
when to do anything really important you have to think at least twenty-five years ahead. Our governments
come in for four years and so forth. Nobody has the authority to think really in a very big way, except in
terms of the defense-outside the country. So, navies did think in big ways. They thought in enormous
ways. Their thinking has been magnificent. The point we should remember on our planet earth curve is that
all unexpected improvement is fallout of that competent long distance thinking.

We have gotten to the point where forty percent of humanity is being taken care of at a higher
standard of living than anybody has ever known. Were it not for the preoccupation in a negative way of
Russia and the United States for arming against each other, Russia’s production could have affluence, truly
affluent, and they would like to have it, after all their five year planning. Their fine productivity is still
going into making weapons against everybody. If Russia is relieved from that, we will have more than fifty
percent affluent. The majority of humanity would be affluent for the first time in the history of man. So
long as ninety-nine percent were desperate, you always had a revolution. You couldn’t help it. But with
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more than fifty percent successful, we have a very different volition. Where the majority is successful, they
realize they can never be happy till everybody is taken care of and we may have a very different switch in
the  s i tua t ion .

We are coming to that critical moment. When we go by the fifty percent point which will be
somewhere in the early 7Os,  if we survive on the earth at all, then we will have politicians beginning to say
how do we make the rest of man successful in the very shortest time. Up until now, I think we have been
given a very great cushion for our ignorance on earth. I would like you to think a little bit of how ignorant
we still are, because man tends to be very, very vain. But as a sailorman, you don’t kid yourself. You don’t
pretend you know how to get through that fog if you haven’t got a compass. You don’t kid yourself. So I
just pointed out to you that scientists had five hundred years to get themselves adjusted to the idea the
world was round and they haven’t done anything about it. They all still see the sun setting. And does
anybody use the words “up  and down ?” Anybody in this room that doesn’t use the words “up” and
“down?” Show hands. Okay. The words “up” and “down” were invented to accommodate the concept of a
flat earth going to infinity. All lines perpendicular to a flat surface only go in two directions-up and down.

We haven’t adjusted at all to that new kind of a world that is a spherical world. We have known this
theoretically for a long time, but we don’t do anything about it in our senses, nor do we change any of our
habits. We say we got on very well like this before, we are going to keep right on. If it is a flat earth, then
again it goes to infinity. You have infinite room to pollute. You don’t have to worry about pollution. And
it has been your experience that it’s so big that you always found more resources after exhausting the
known ones.  But as a closed system, no!

You’d think that with our moon undertaking, we might really have had kind of a breakthrough with
our senses. But Conrad spoke to the people of the world about being up here on the moon and the
President congratulated the astronauts on going up to the moon and getting back here down to earth. And
we hear people saying, “never mind that space up there now, let’s get down to earth.” You should say
“where’s that?” “Where is  down to earth?” That’s our flat  concept st i l l  coming through. Anybody who says
you must be practical, let’s get down to earth, doesn’t know what he’s talking about. Don’t listen to him,
ever.

This is  the mood you have to go into here talking about our resources.  Man, in his great  ignorance has
gone on polluting thinking of all that room. With infinite space, it’s all right to be short-sighted. For this
year’s profits, we’re out to burn up all of our fossil fuel. But why worry about our great-great
grandchildren. It takes a good profit to get re-elected president of the board. The Lord has allowed us to be
ignorant  up to now so we would have enough experience to really learn something.

By now we should have had enough experience to really learn something: To discover that our
strength is not in our muscles; that our strength is in our minds; To discover the principle of leverage; To
learn how to put levers one behind another around a wheel, put it under the waterfall; How to organize
nature to develop work for us. Because all we mean by wealth is the ability to regenerate life on earth. I
have asked many, many audiences around the world the following:

“No matter what you think what wealth is, and I am sure everybody in this room has a little different
idea about what wealth is. Is there anybody in this room who will disagree with me when I say that no
matter how much you have of it, you can’t alter one iota of yesterday?” I never see any hands.

You can forget about yesterday if you want to think about wealth. It has something to do with today
and tomorrow. It is a capability. And all it really means is the ability to regenerate life, this is metabolics.  It
is the mind, the metaphysical mind, and master of the physical.

We also in our great ignorance talk about the United States as a nation. We are not a nation, we are
the most cross-bred phase of humanity. We are beginning to be world man. We are a little.of  all humanity.
There have been pools of cross-breeding world man, India and Mexico before us. And in Mexico YOU see
every shape of face, every shape of head, and every shade of color; there’s no race. We have a new world
man and cross-breeding on this continent and we have a lot of opportunity now. The resources are SO

abundant as to allow us to be very ignorant and to make enough experiments to find by trial and error what
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we really have of any importance. And what we have is a mind. And we are really going to have to start
using the mind now or we’ll  all perish very shortly.

I like to think that with our fellow men around the world we had great friendship until recently. In
no time at all that friendship had deteriorated. There is a very negative attitude toward people on this
continent. I don’t suppose that everybody in America realizes how we’ve fallen out of esteem because we
seem to be so shortsighted.  I  t ravel  around the world and find this  to be the case.  Since we are shortsighted,
we were very fortunate to inherit all the experience of those before us. Just remember that in China in 400
B.C. they had quaternary alloys. We inherited the information on the isolation of the chemical
elements-only two of the 92 chemical elements were isolated in this country. We inherited all those kinds
of capabilities. And the world has been looking to us askance, because we are very powerful and seemingly
falling into the bad habits of yesterday’s sovereignty. Just as the old people who had learned it wouldn’t
work any more were giving i t  up, we were seemingly stressing our great power.

I think it is very important to begin to talk more about our oceans. I see our oceans as the great
teacher that taught us engineering, taught us navigation, forced us to really develop mathematics, forced us
to use the capabilities of the mind. The little man on that boat feels awfully tiny on that sea. If he doesn’t
really use this thing, he’s lost. Now consider all of humanity are passengers aboard our little space ship
earth,  superbly supplied,  superbly designed.  So superbly designed that  i t  has been able to support  humanity
for four million years without even knowing it was aboard ship. That’s quite a design! To be foolproof for
four million years. But it’s not infinitely foolproof.

So it would be very great if the message goes out from America that the world’s people are shipmates
who have for the moment suffered considerable setbacks simply due to the fact that we have been slow in
achieving an adequate wage for humanity so humanity could enjoy universally the benefits. A seaman can
think of the kind of things we can do that would be of very great importance. Society, all around the
world, is doing all the right things for the wrong reasons. We have been backing up into our future. This is
particularly true to the oceans. We have developed the atomic submarine in a very big way, first here and
now Russia, for the wrong reasons, to be sure, but another fallout from the sea.

The submarine is a very big affair-you want to take a cargo from Buenos Aires to Europe, you
couldn’t  change anywhere,  you couldn’t  swap your goods and trade at  sea.  Two ships could not dock beside
each other. They would perish. But with a submarine we get down below the turbulence and we can change
cargoes at sea. We could have underwater cities anywhere around our earth. If we begin to have underwater
transfer of our world resources, I think all the sovereignties would just break down. Their customs are
broken.

Once you realize there are now in your hands the tools to really use the kind of mind you have as a
seaman, it is time to begin to try to make the old world work. And I do travel enough around the world to
tell you this. I’m sure most of you really know it, but I find myself in meeting with the Russians, with
Norman Cousins committee, with the Russian Academy of Science, there is a very good will and the
thinker, the intellectual, everywhere agrees as to the will of man to try to cooperate and to try to make
things work. Here I think of the sea as a great safety factor, of the great design of man on earth to have still
this three-quarters of the earth which was almost unapproachable by man reserved for the last chapter.
Having made a mess of the earlier part, the sea is still there and great, even though we have robbed it of so
many of  those whales and other  things.

I am going to discuss a map. As a sailor, I found it important to be able to see our earth without the
distortions we get with mercator and polyconics, polar asmuthals and whatever. I found a method of
transferring the data from a sphere to a plane without any visible distortion of the relative shape or the
relative size of any of the parts, and without any breaks in the continental contours. The dymaxion map.
This shows one world island and one world ocean without any visible distortion. If you cut it and round its
edges, it makes an icosahedron. If you look at that icosahedron alongside the globe you will find no
discrepancy between them. The data, the way it seems to read, reads just the way the globe does. Here
some day is one world island and one world ocean, and that one world ocean is then waiting for all of us to
find our final great support.
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For very long, the poles have been frozen. Man has not thought tactically in terms .>f  the north pole.
Even though very spectacular things have been done, we don’t  think that way very much yet.  While we can
negotiate the pole very readily today, we have had the enmity between Russia and North America, so we
don’t think of it in this way. But look again at this map. One can reach ninety-five percent of humanity
from anywhere in America without going near the Atlantic or Pacific. Here is one way; this is a “strip map”
of our tomorrow.

It is  fortunate that in a sense that our oceans will  be abandoned. We have already seen passenger ships
decline very, very suddenly. And what will be the significance of a Port of New York or of San Francisco in
terms of a north-south air axis. There are great investments in a place like New York and San Francisco and
they will fight very hard to try to keep traffic coming their way. But it is not in the new traffic pattern;
they are side shows. People will get to New York to see the theater but not on their way to Europe. We will
learn to accept this new orientation and to see the ocean as a great  garden around that one world island.

Coloring is an important dimension of a map. Coloring on my map is the weather. We typically have
weather reported to us in its extremes-the highs and the lows, the wetness or dryness or coldness or
hotness. But you find the real difference between, one place and another, however, for instance is how
cold does it get, not how hot does it get. The cold pole of the northern hemisphere gets as warm in
mid-summer at noontime as does equatorial Africa. But equatorial Africa never gets as cold as it does in
Northern Siberia. Hot is very universal. Cold is unique and the colder it gets the more annual variation you
have,  the more kinds of  environment you have to adjust  to.

So if you are born in Africa near Lake Victoria, you’ll invent a boat to cross it. But if you were born
in more northern latitudes, in the summer you invent a boat and in the winter you invent sleds and ice
skates. Invention is precipitated by the confrontations man has. The central Arctic bullseye, in which is the
temperature control, the climate control, of the nort,hern  hemisphere affects almost all of humanity.
Australia, South America and the bottom of Africa are exempt. All the rest is in the Northern Hemisphere.
If I put color dots on the map as the colors of men’s skins around the world, you will find they correspond
exactly to the weather. The colder it gets, the whiter they get, the hotter it gets, the blacker they get. If
you have to hibernate and you have to inbreed as people did for thousands of years under those special
conditions, you get bleached out. They also need hair to cover them when they have to take off their
clothes, and they’re out in the sun. And just look at the African, look at his hands and the bottoms of feet.
They’re white. And there’s no race.

We have men who have been inbreeding for long periods, isolated from one another, getting very
special characteristics. And your sailor man kept going around the world, cross-breeding with all of them
and he’s a kind of swarthy inbetween.

I’ve spent a long time belaboring these points. I do find it a practical matter with the kind of
competence we have today to consider floating cities that are not going with the waves. The waves are
simply going through them. A very practical  matter .  I t  would be very easy to go down below the turbulence
and have submarine cities. Also very easy within protected waters to have floating cities. And we probably
will do a lot of that. Cities have been designed completely anarchistically. We have all our urban
troubles-and people don’t  even know what  the buildings weigh.  Everybody does things independently.

When you design a ship,  one man designs i t .  She’s organic.  And when she becomes obsolete you melt
her up and make a much better one. But we don’t have this kind of logic on the land. And that kind of
logic is going to have to prevail in the land. I like the kind of thinking that we do as sailors, and as
cross-breeding world man. As we talk to our fellow man and the word gets around the way we are thinking,
we are not thinking in yesterday’s ignorant way. No longer do we believe it’s got to be you or me. We have
discovered in our kind of technology it is very practical to consider all of us. We are going to all have to
survive or none. And the kind of technology and the kind of attitude out of which that will come is the
kind of attitude which has come out of the sailor man.
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Extracted from Congressional Record

Proceedings and Debates of the 97st  Congress, Second Session

Vol. 116 Washington, Thursday, May 21, 1970 No. 82

World Resources Simulation Center

(Mr. Price of Illinois asked and was given permission to extend his remarks at this point in the 
and to include extraneous matter.)

Mr. Price of Illinois. Mr. Speaker, decisionmaking to utilize resources for the betterment of our
people and of people in other lands entered a new era with the advent of satellites and computers. Satellites
which gather information on natural and manmade resources combined with computers which store and
integrate this data for countrywide and worldwide peaceful development, provide the opportunity to make
the United States and the world work better for human inhabitants.

My bill which I introduced on May 6, H.R. 17467, authorizes the National Aeronautics and Space
Administration to make grants for the construction and operation of a World Resources Simulation Center
to make available to Federal ,  State,  and local  agencies and to private persons,  organizations,  and inst i tut ions
such information, which they will find valuable and useful in their planning and decisionmaking.

Significantly advanced comprehensive information gathering by satellite and human intelligence, well
coordinated by computer  and displayed visual ly for  s tudy,  is  a  chief  aim of  this  legislat ion.

The association at one computer center of pertinent satellite-obtained information with statistics and
other data already available through Government and private sources, and its intermix and visual
presentation to decisionmaking Government leaders in the executive and legislative branches, Federal,
State, and local, will permit more intelligent use of national and world resources.

Dissemination, study, and use of this information by industry, commerce, labor and individuals, as
well as by educational, health, conservation, and civic organizations, is contemplated as a contribution to a
healthier  society.  Universi ty,  college,  and school work already begun in this  f ield wil l  receive strong impetus
and strengthen constructive approaches to improving mankind’s status, at the same time providing further
evidence of U.S. dedication to peaceful resolution of world ills.

The natural, physical, and human resource data thus made available, will expand the decisionmakers’
awareness of all possible alternatives for resource utilization, and can lead to better solutions and clearer
direct ions in  achieving nat ional  goals .

The spectacular achievement of sending human beings on manmade satellites to circle the earth’s
moon satellite and twice placing these humans on the moon, required a scientific development and a
coordination and deployment of men and machines, with a dependence on computer technology on a
worldwide scale of incalculable proportions. The National Aeronautics and Space Administration has
demonstrated that many contributions of immense value to our improved health and well-being flow from
the Nation’s space program. One of these benefits now possible for the first time is establishment of the
World Resources Simulat ion Center ,  as  contemplated in  this  legis lat ion.

Such problems afflicting our society today as the alarming increase in pollution of our air, water, and
soil; shortages of food and housing; urban decay and inadequate mass transit facilities all require more
concentrated and comprehensive attention, as we earnestly seek workable solutions. The program
contemplated in H.R. 17467 will significantly contribute to such progress without in any way adding
another Government department to accomplish tasks already assigned. Rather H.R. 17467 will enable
agencies, both public and private, now engaged in these endeavors, to have at their disposal a new and
productive information tool, which will help them gain clearer insight and make more competent judgment
to accomplish their worthwhile purposes. It is my belief and conviction that this legislation and its
implementation through the National Aeronautics and Space Administration will provide a dynamic and
positive force giving new direction and impetus to our national aim of finding workable answers to many
il ls  d is turbing our  economy today.

39



World Game/l971/Document  1

Efforts in this direction by such a distinguished man as Buckminster Fuller, who has prepared basic
data on world resources development, have now proliferated at many educationai  institutions. This
program, known as World Game, which constitutes an initial test operating program for the World
Resources Simulat ion Center ,  shows signs of  becoming a new teaching tool  of  s ignif icant  proport ion.

It is self evident that young people in every State in the Union are groping for new direction in this
troubled world, and I am happy to report that on their own volition students and teachers are already
engaged in the World Game and resource simulations which H.R. 17467 envisions on a comprehensive scale.

World Resource Simulation Seminars have been conducted with full documentation in New York and
Illinois, and are now spreading to colleges and universities in California, Washington, Massachusetts,
Minnesota, Ohio, Kansas, Connecticut, and other States, as well as Edmonton and Montreal, Canada, and
Oxford, England.

That space technology can contribute not only to a better understanding of the universe, but to the
betterment of mankind on spaceship earth, has long been felt. Now this possibility can become a reality.
This  i s  my purpose  in  in t roducing th is  legis la t ion.

At this point in the Record, I ask unanimous consent to include the following material which is
supplemental to the purposes of H.R. 17467.

The fol lowing is  taken from an art ic le  in  the Reader’s  Digest ,  November 1969,  ent i t led “Meet  Bucky
Fuller ,  Ambassador From Tomorrow” by Fred Warshofsky:

Even the most rebellious students find a dynamism and understanding in Buckminster Fuller that
they don’t expect from anyone on the far side of 30. They are set afire  by his current crusade, which,
simply stated, is to use the science of design to reform our environment-but in accordance with nature’s
laws and not man’s. The age-old assumption that political reform can bring about peace and plenty is
fallacious, he contends. At the root of our troubles is the Malthusian and Darwinian assumption that there
is not enough in the world to go around-not enough for even a majority of mankind to survive more than
half of its potential life-span. This “you or me to the death” situation leads to showdown by arms. An
alternative to politics-the design science revolution-alone can solve the problem.

To demonstrate this idea, Fuller is currently trying to involve the world’s leading thinkers and as
many students as possible in a Fuller creation called World Game. The goal of World Game is to “predict
in advance, and solve before eruption, potential problems associated with world resources and bearing on
human poverty and suffering.”

This can be done, Fuller believes, by discarding assumptions that there is not enough to go around,
and adopting Fullerian theories that  we can do more with less.  This is  to be achieved,  says Fuller ,  by upping
the performance per each unit of invested world resources until so much more is accomplished with so
much less that a high standard of living will be effected for all humanity. Fuller cites the communications
satellite: weighing only a quarter of a ton, it now outperforms the communications capabilities of 150,000
tons of transoceanic cable.

This past summer, after ten days of lectures by Fuller on his views of the universe, 22 students spent
their vacation in New York City determining a way to provide 2000 kilowatts of power per year to every
man, woman and child on earth. The goal was determined when, after developing an inventory of the
world’s resources, it became obvious to the group that power was the key to making the world work for
man. Where enough energy was available,  hunger was banished and industry boomed.

The group’s “solution” called for a world grid of hydroelectric power. The reasons: water to turn the
generators is available in many of the low-power areas of the world; and hydroelectricity has fewer
by-products  to  pol lute  the earth.

Eventually, World Game will be computerized so that the hundreds of different possible solutions to
the world’s problems can be delineated.
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The following is taken an article in the Saturday Review cover story, May 2, 1970, entitled
“inside  Buckminster  Fuller’s  Universe” by Harold Taylor:

The objective of the World Game is to work out ways of how to make humanity a continuing success
at the earliest possible moment-in other words, how to make the world work.

Fuller started a pilot project for the game last summer at the New York Studio School of Painting
and Sculpture with twenty-six students from physics, biology, art, architecture, and anthropology in a
six-week session, during which he spent two weeks talking about his ideas. The main body of work was
done in student research projects on contemporary social and cultural trends, using films, libraries, United
Nations documents, and government reports in order to compile specific data about the whole Earth. For
example, exact information was assembled on world population growth, the sources and extent of physical
energy in the world, the uses of atomic energy as fuel for industrial production, and the amount of protein
and food substances to keep the whole world alive at a high level of nourishment. Particular kinds of
questions were asked about world trends and facts relevant to preserving the environment, such as how
much copper, aluminum, and steel are involved in food production, what the world per capita consumption
of fibers is ,  how much gasoline was burned by cars last  year,  what are the essentials a country must have in
order to industrialize.

Answers to questions such as these became necessary to play the World Game, and the need for
invest igat ion of  new quest ions and the invention of  new quest ions themselves sprang from the fact  that  the
students, individually and in teams, were out to solve practical world problems, one of which was how to
feed the entire world at what the students called a “bare maximum.”

Fuller’s long-run plan for the project is to have students in universities around the world work at the
problems in teams, exchanging ideas and information from country to country, and making  propos& based
on their studies to the United Nations and the leadership of their own and other countries. To this
international information network will be added new information fed into computers from satellite
scanners, which, as Fuller points out, are not only collecting shared information about weather trends on a
whole-Earth scale, but are inadvertently telephotoing the whereabouts and number of beef cattle around
the surface of the entire Earth, along with the exact condition of the world’s crops at each season of the
year.

The students in the Studio School World Game worked out preliminary solutions (scenarios) for
satisfying what they considered to be the two most vital needs of the world population, electrical energy
and food supply, and then went on to preliminary studies of world housing needs, medicine, income,
communications,  and transportat ion.  They ended the six weeks with presentat ions of  their  f indings in charts ,
drawings, graphs, and written statements, having made, in the course of working together, a chart four feet
high and sixty feet long around the game room to present some of their basic data for use as they went
along.

The following is a report of the first World Game Workshop, New York City, Summer 1969,  by Gene
Y o u n g b l o o d :  *

Last week I introduced the concept of Buckminster Fuller’s World Game, mankind’s first practical
alternative to politics. I described the physical hardware and the metaphysical software which constitute
World Game Headquarters at the World Resources Inventory, Southern Illinois University. I gave a brief
description of how the system works, and explained that it is-now possible for anyone anywhere to take
posit ive construct ive act ion in shaping the dest iny of  our society completely outside the realm of poli t ics  as
we know it.

Following is a report on the first World Game Seminar as conducted by Fuller and Edwin Schlossberg
at the New York Studio School from June 12 to July 31 of this year. The seminar was offered as a
prototype of the World Game and should not be considered a formal “playing,” since the necessary
computer systems were not yet available. However, this report should demonstrate the vast scope and
authority of the World Game even when practiced by amateurs without the optimum technological
facilities.
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Schlossberg, 24, is working on a Ph.D. in physics and literature at Columbia University, considering
both of them as languages. He teaches a combined course in physics and literature. He is a generalist, a
comprehensive thinker, a poet, a revolutionary, a technoanarchist. He publishes GOOD NEWS, a periodical
of the whole earth design systems revolution. The remainder of this article is in his and Medard Gabel’s
words, taken from the World Game Report:

We worked with the students in mind. We worked to develop a research and design team to
effectively deal with the data and concepts necessary to play World Game. The first four weeks of the
seminar were devoted to input. Mr. Fuller thought aloud about his ideas, concepts, inventions, and
discoveries. The students did individual research into trends, energy sources, and many other information
areas. They were constructing a base on which to develop ideas about the whole earth. We saw films, read
extensively, and traveled through the minds of the others in the room. We watched as man successfully
stood on another body in space and could see the earth as a spaceship. The students were working to make
visible the coordination of that spaceship in order to accelerate the trend toward physical success for all
humanity.

Each day the growth of the students and the growth of World Game was extraordinary. Without fear,
without competition, the students worked together to realize World Game as fully as they could. The last
three weeks were intense with research and organization on how to display the findings that were being
made. The energy and information grew visibly before us. We were working at the frontier and each student
was working at his frontier. It is dramatic to see human beings so concerned with the operation and
well-being of the earth. Mr. Fuller said at the start of the project that it was the most important work to be
done.

I .  Pre-Scenario Facts.

Our pre-scenario facts consist of the conceptual tools which we found ourselves using most often in
our dealings with the whole earth. They are by no means even an attempt at being complete, but are merely
a general frame of reference for us, as individual participants, to fit our respective specializations into. To a
large extent the specifics of World Game left with its participants; what is here is the general base we started
with and evolved through as our individual  understanding and refinement grew.

Finding the needs of one man led us to finding the needs for mankind. As we began to deal with man
on the collective level we realized the need for establishing a frame of reference, or conceptual tool, to deal
with collective mankind’s needs. The “bare maximum” was what evolved. Rather than take what was
throught to be the bare minimum for mere subsistence levels, we elected to establish levels which would
allow man to realize, not his minimum potential, but his maximum potential, anything less than this being,
by our definition, sub-human. So, in looking at calorie levels, we found the highest calorie needs to be that
of pregnant women who need 3300 Cal/day,  and that of working men who need 3500 Cal/day.  Thus if we
could insure that caloric level for the world, no one would be deprived. We did the same for protein levels.
Between 30 and 45g  of total protein per day is the minimum level of protein that must be replaced by the
body. We therefore took 90g of protein/day as the bare maximum which should be available to everyone.
We then asked: How many acres per capita are necessary to produce the bare maximum food requirements?

In order to supply mankind with his internal needs we found it necessary to evolve a bare maximum
parameter for external metabolics which would guarantee the maintenance of man’s internal metabolics.
This bare maximum is 1242 energy slaves per capita by the year 2000 (Note: one “energy slave” is defined
as a machine or system equivalent to 37.5 million foot-pounds of energy). Broken down, that is 15,000
kwh and eight metric tons of coal-equivalents per capita per year. This non-linear yardstick for establishing
external relative levels of the development of man’s potential to be “human” was arrived at by taking the
projected U.S. needs for the year 2000 (present need is 7000 kwh), because it was the maximum. Using
these parameters we found that mankind will need a total 100 trillion kwh, 8.5 x 1015 calories, and 21.9 x
lo7 tons of protein in the year 2000. (We used the U.N. figures on projected populations for these
calculations.)
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One man needs per day today: radios per 1000  inhabitants (‘60):

Internal Metabolics

1.4 lbs. pure air
5.0 ibs.  pure water
3500 Calories
90 grams of protein
12 milligrams iron
0.8 grams calcium
0.86 grams phosphorus
vi tamins and minerals
5-9 hours sleep
63-77 degrees Fahrenheit
medical attention

Africa 28
N Amer 720
Asia 22
Europe 220
Oceania 198
USSR 205
world avg 130

Calories used in different activities (per hour)

ly ing in  bed 77
sleeping 65
s i t t ing a t  res t 100
walking s lowly 200
s tanding 105
working (painting, carpenting) 240
running 570
swimming 500
walking upstairs 1100

Efficiencies of Power Sources:

fossil fuel (coal and oil)
nuclear power plants
magnetohydrodynamics
fuel cells
thermoelectric
thermionic
heat engine
solar furnace
si l icon bat tery
f iss ion
hydroelectr ic
fusion

40%
40%
55%

40 to 60%
40%
10%
32%
70%
15%
10%
80%
90%

it takes 371 kwh to produce 1 automobile

(What is  the net  physical  wealth of world man?
How are we presently using our resources?)

daily newspapers ( ‘62): Asia 1736
Oceania 114
Europe 2403
USSR 457
Africa 188
N Amer 2161
L Amer 765

World (‘65) book production (titles)450,000
periodicals 200,000
journals, tech. reports 200,000

world food production in ‘67:

570.82 million metric tons animal products
1,457.65  million metric tons vegetable products

trends towards:

use of 92 basic elements
transportation of man around earth
abstraction
special izat ion
comprehensiveness
doing more with less
self-fulfillment
increased life expectancy
higher education
automation
non-ownership (leasing)
multiple citizenship
increase of energy slaves/cap
increased leisure
increased weather prediction
omni-directional (away from linear)
miniaturization
autonomy

We compared bare maximum requirements with present per capita consumption. We sought to
establish a bare maximum communications system for the world. We learned what percentage of world
people can presently be guaranteed the bare maximum. We sought to find the bare maximum for world
transportation. We asked how much bulk food is produced in calories? How much copper, aluminum and
steel is involved in food production? (At present, it takes 42 kwh to produce one metric ton of food.) We
sought to find the average per capita protein consumption for the world (68 grams, of which 20 are animal
protein).
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In order to correlate the vast amounts of data we were accumulating about the world, we devised a
chart with which we could clearly display visually our basic working information. This chart was a
triangular grid on which one of the three axes were the 22 major geographical areas of the world and their
individual countries. The second axis consisted of, in five-year increments from 1965 to 2000, figures on
population, population density, calorie and protein intake, total kwh, metric tons of coal-equivalents and
energy slaves. The last axis could indicate up to 20 possible world trends for each area and country. We
used thirteen: fossil fuel potential, life expectancy, mortality rate, arable land, housing, amounts of
copper, aluminum and steel, food literacy, reinvestable time and hydropower.

The chart was four feet high and stretched 60 feet around the game room. We also employed two
lo-by-15 foot Dymaxion maps with five clear acetate overlays each to visually present our data on a
geographical whole earth. Information about the world’s metals sources, world man, the power cetwork,
alternate power sources, present population and Year 2000 population projection, food production and
transport ,  was presented on seven of the overlays while three remained free for use during game playing.

I Is Scenario.

Once we knew what mankind had and what he needed to have, we began to experiment with ways he
could go about getting his needs. These ways we called “scenarios.” (What are the ways in which man may
be enabled to participate more effectively in his relation with the universe?). Throughout our work we
found ourselves returning to one common denominator: Can you industrialize an area without electrical
power? How can man take care of all of his essential physical needs so as to allow himself to develop his
unique metaphysical abilities? Whether we had researched food, communications, travel, housing, or
economics, we always returned to electrical energy once we began to formulate any hypothesis about
satisfying man’s needs. In order to enable people to be fed properly we found that they would first  have to
have a sufficiently high input of electrical energy to process, transport, and store food and dispose of
wastes. We found that, when dealing with collective mankind, it was imperative that we attend to man’s
external metabolics first, and these would then take care of individual man’s internal metabolics. Thus the
“Energy Scenario” became our first move in the World Game.

After researching and then plotting the world’s electrical network (generating stations and
transmission lines) we devised a way of developing and improving its overall efficiency as the first step
towards the bare maximum for all mankind. (How long would it take to get a minimum of kwh distributed
throughout the world?) By utilizing the world’s hydroelectric power (rivers and tides), without any further
development of thermal plants, and taking advantage of the increased efficiency of super-high voltage
long-distance transmission lines (one million volts, 1500 miles) in a day/night seasonal hookup, we were
able to demonstrate that  with present  methods,  technologies,  projected populat ion f igures,  metals  resources,
and efficiency levels in power generation and consumption,  i t  would be possible to bring everyone on earth
to a minimum of 2000 kwh per year by 1980.

The present kwh level of Europe is 2000, and’as  such not below our projected bare maximum of
15,000 kwh for the year 2000, because with Europe’s level of industrial development it would be possible
to raise the per capita kwh to 15,000 by the year 2000. We asked: How much copper wire is needed to
carry the power necessary for the year 2000 for both industrial and home use throughout the world? HOW

far ahead can we conceive a future life-style? What’s the time-lag between installation of electrical energy
and an adequate food supply? How much metal is involved to produce the kwh needs for the year 2000?

When the energy input of an area is raised, there is a corresponding rise in communications capacity
which in turn increases the necessity of the “have-riots”  to become “haves.” (In 1938 Fuller determined
that when the equivalent of the work that could be done by 200 human slaves was available in electrical
and other energy units used by a family of five, that family is included among the “haves.“)

In the scenario, the vast hydroelectric potential of both South America and Africa is utilized to raise
their respective levels to the per capita figure of 2000 kwh, and the surplus is transmitted via the electric
network to areas where there are deficits of electric power. Because we do not have a global network at the
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present time, the U.S. and other industrialized countries produce and use during the night hours only a
small percentage of their electrical power capacity. With a global electric grid, power could be generated at
day and night total capacity and transmitted to the daytime peak needs around the earth. (Using our
present technology, can we provide electrical needs for everyone without polluting our air beyond
endurance? What is  pollution?)

The scenario utilized hydroelectric power for other considerations than what is presented above;
besides the efficiency and pollution problems of thermal plants, it became overwhelmingly apparent that
our “savings account” of fossil and nuclear fuels would soon be depleted at the bare maximum level of
consumption. Our constantly-replenished “income” energies were the obvious choice. The amounts of
metals, principally copper, aluminum and steel, that would be needed for such an undertaking are within
grasp of earth’s present economic and industrial development: approximately 9000 tons of steel per
1000-million  watt hydroelectric plant, and 60 tons of steel and 25 tons of aluminum for a mile of power
line at present efficiencies. (How can we accelerate efficiency throughout the world?) We chose to keep
efficiency levels and technological competence at present levels to show we could do this today, with what
we have. (How much metal is needed for 100 miles of power lines? When is a game a game?)

After demonstrating man’s potential competence for bringing the world average per capita kwh up to
3613 with no one below the present European level of 2000 kwh, stage two of the electric scenario began.
Utilizing increased efficiencies, technological progress such as laser-beam power transmission, and some of
the earth’s varied income energy sources (What is the potential kwh from wind power? Tidal power?), the
per capita level of kwh is brought up to the 15,000 bare maximum in the year 2000.

Furnishing an area with enough electric power for its industrialization brings to that area the
potential to satisfy its bare maximum food requirements. Knowing from the energy scenario that we could
count on using two per cent of the total electric power for agricultural uses, we then looked at ways to
increase the per capita calorie and protein levels to the bare maximum. (What percentage of electric energy
is essential for food production?) A startling fact which became obvious upon looking at food production
was that the world produces more than enough to feed its people adequately, but that in transport, storage
and processing, 90 per cent of the tonnage of food is lost (how do we identify waste?). If we could bring
methods to increase worldwide efficiency, at the rate we increased food production in the past, the world
could feed its population for some time to come.

Shipping food halfway around the globe is inefficient. For example, in 1967, Asia imported and
exported the same amount of rice. Ships could be used to transport materials not native to a particular area,
or the metal from the ships could be used more profitably elsewhere. Part of the electrical power set aside
for agriculture could be used to increase efficiencies in short transport to some areas with low farmihg
efficiency. The increased use of fertilizers and farm equipment, in addition to the increase in knowledge of
farming brought about by higher communications capabilities, would help bring the needed increase in
efficiency necessary to have the entire population at bare maximum by 1980.

The efficiency would be somewhere between the U.S.‘s  (feeding about two people per acre) and
‘Japan’s (feeding six people per acre). It would be difficult to’raise the world’s efficiency to that of Japan’s,
using her methods, because a tremendous amount of manpower would be drawn into agriculture.
(Approximately 40 per cent of Japan’s people are engaged in agriculture as opposed to nine per cent in
America.) There are many new ways to produce food. Examples: using algae (chlorella and others) for
food; feeding bacteria plant  wastes such as stalks,  sawdust ,  and let t ing them convert  these to food for man;
and synthesizing amino acids. However, we didn’t employ them in our scenario because we did not want to
make a move which would assume changing people’s food habits .

At present, most of the important variables in farming are not controlled because the system is as yet
open. In a closed system such variables as weather effects,  insect pests,  loss of water and nutrients would be
controlled, or the detrimental effects eliminated. One experimental system could feed 500 people per
acre-which would mean a population of six billion people could be fed using only 24 thousand square
miles of land. (We’re now using around 7 million square miles.) This would be approximately the area Japan
uses to feed her people today.
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