


Chapter 4

THINGS: THE THROW-AWAY SOCIETY

"Barbie," a twelve-inch plastic teen-ager, is the best-known and best-selling doll in history.
Since its introduction in 1959, the Barbie doll population of the world has grown to
12,000,000—more than the human population of Los Angeles or London or Paris. Little girls
adore Barbie because she is highly realistic and eminently dress-upable. Mattel, Inc., makers
of Barbie, also sells a complete wardrobe for her, including clothes for ordinary daytime
wear, clothes for formal party wear, clothes for swimming and skiing.

Recently Mattel announced a new improved Barbie doll. The new version has a
slimmer figure, "real" eyelashes, and a twist-and-turn waist that makes her more humanoid
than ever. Moreover, Mattel announced that, for the first time, any young lady wishing to
purchase a new Barbie would receive a trade-in allowance for her old one.

What Mattel did not announce was that by trading in her old doll for a technologically
improved model, the little girl of today, citizen of tomorrow's super-industrial world, would
learn a fundamental lesson about the new society: that man's relationships with things are
increasingly temporary.

The ocean of man-made physical objects that surrounds us is set within a larger ocean
of natural objects. But increasingly, it is the technologically produced environment that
matters for the individual. The texture of plastic or concrete, the iridescent glisten of an
automobile under a streetlight, the staggering vision of a cityscape seen from the window of a
jet—these are the intimate realities of his existence. Man-made things enter into and color his
consciousness. Their number is expanding with explosive force, both absolutely and relative
to the natural environment. This will be even more true in super-industrial society than it is
today.

Anti-materialists tend to deride the importance of "things." Yet things are highly
significant, not merely because of their functional utility, but also because of their
psychological impact. We develop relationships with things. Things affect our sense of
continuity or discontinuity. They play a role in the structure of situations and the
foreshortening of our relationships with things accelerates the pace of life.

Moreover, our attitudes toward things reflect basic value judgments. Nothing could be
more dramatic than the difference between the new breed of little girls who cheerfully turn in
their Barbies for the new improved model and those who, like their mothers and
grandmothers before them, clutch lingeringly and lovingly to the same doll until it
disintegrates from sheer age. In this difference lies the contrast between past and future,
between societies based on permanence, and the new, fast-forming society based on
transience.

THE PAPER WEDDING GOWN

That man-thing relationships are growing more and more temporary may be illustrated by
examining the culture surrounding the little girl who trades in her doll. This child soon learns
that Barbie dolls are by no means the only physical objects that pass into and out of her
young life at a rapid clip. Diapers, bibs, paper napkins, Kleenex, towels, non-returnable soda
bottles—all are used up quickly in her home and ruthlessly eliminated. Corn muffins come in
baking tins that are thrown away after one use. Spinach is encased in plastic sacks that can be



dropped into a pan of boiling water for heating, and then thrown away. TV dinners are
cooked and often served on throw-away trays. Her home is a large processing machine
through which objects flow, entering and leaving, at a faster and faster rate of speed. From
birth on, she is inextricably embedded in a throw-away culture.

The idea of using a product once or for a brief period and then replacing it, runs counter
to the grain of societies or individuals steeped in a heritage of poverty. Not long ago Uriel
Rone, a market researcher for the French advertising agency Publicis, told me: "The French
housewife is not used to disposable products. She likes to keep things, even old things, rather
than throw them away. We represented one company that wanted to introduce a kind of
plastic throw-away curtain. We did a marketing study for them and found the resistance too
strong." This resistance, however, is dying all over the developed world.

Thus a writer, Edward Maze, has pointed out that many Americans visiting Sweden in
the early 1950's were astounded by its cleanliness. "We were almost awed by the fact that
there were no beer and soft drink bottles by the roadsides, as, much to our shame, there were
in America. But by the 1960's, lo and behold, bottles were suddenly blooming along Swedish
highways ... What happened? Sweden had become a buy, use and throw-away society,
following the American pattern." In Japan today throw-away tissues are so universal that
cloth handkerchiefs are regarded as old fashioned, not to say unsanitary. In England for
sixpence one may buy a "Dentamatic throw-away toothbrush" which comes already coated
with toothpaste for its one-time use. And even in France, disposable cigarette lighters are
commonplace. From cardboard milk containers to the rockets that power space vehicles,
products created for short-term or one-time use are becoming more numerous and crucial to
our way of life.

The recent introduction of paper and quasi-paper clothing carried the trend toward
disposability a step further. Fashionable boutiques and working-class clothing stores have
sprouted whole departments devoted to gaily colored and imaginatively designed paper
apparel. Fashion magazines display breathtakingly sumptuous gowns, coats, pajamas, even
wedding dresses made of paper. The bride pictured in one of these wears a long white train of
lace-like paper that, the caption writer notes, will make "great kitchen curtains" after the
ceremony.

Paper clothes are particularly suitable for children. Writes one fashion expert: "Little
girls will soon be able to spill ice cream, draw pictures and make cutouts on their clothes
while their mothers smile benignly at their creativity." And for adults who want to express
their own creativity, there is even a "paint-yourself-dress" complete with brushes. Price:
$2.00.

Price, of course, is a critical factor behind the paper explosion. Thus a department store
features simple A-line dresses made of what it calls "devil-may-care cellulose fiber and
nylon." At $1.29 each, it is almost cheaper for the consumer to buy and discard a new one
than to send an ordinary dress to the cleaners. Soon it will be. But more than economics is
involved, for the extension of the throw-away culture has important psychological
consequences.

We develop a throw-away mentality to match our throw-away products. This mentality
produces, among other things, a set of radically altered values with respect to property. But
the spread of disposability through the society also implies decreased durations in man-thing
relationships. Instead of being linked with a single object over a relatively long span of time,
we are linked for brief periods with the succession of objects that supplant it.

THE MISSING SUPERMARKET



The shift toward transience is even manifest in architecture—precisely that part of the
physical environment that in the past contributed mostly heavily to man's sense of
permanence. The child who trades in her Barbie doll cannot but also recognize the transience
of buildings and other large structures that surround her. We raze landmarks. We tear down
whole streets and cities and put new ones up at a mind-numbing rate.

"The average age of dwellings has steadily declined," writes E. F. Carter of the
Stanford Research Institute, "from being virtually infinite in the days of caves to ...
approximately a hundred years for houses built in United States colonial days, to about forty
years at present." And Michael Wood, an English writer comments: The American "... made
his world yesterday, and he knows exactly how fragile, how shifting it is. Buildings in New
York literally disappear overnight, and the face of a city can change completely in a year."

Novelist Louis Auchincloss complains angrily that "The horror of living in New York
is living in a city without a history ... All eight of my great-grandparents lived in the city ...
and only one of the houses they lived in ... is still standing. That's what I mean by the
vanishing past." Less patrician New Yorkers, whose ancestors landed in America more
recently, arriving there from the barrios of Puerto Rico, the villages of Eastern Europe or the
plantations of the South, might voice their feelings quite differently. Yet the "Vanishing past"
is a real phenomenon, and it is likely to become far more widespread, engulfing even many of
the history-drenched cities of Europe.

Buckminster Fuller, the designer-philosopher, once described New York as a "continual
evolutionary process of evacuations, demolitions, removals, temporarily vacant lots, new
installations and repeat. This process is identical in principle to the annual rotation of crops in
farm acreage—plowing, planting the new seed, harvesting, plowing under, and putting in
another type of crop ... Most people look upon the building operations blocking New York's
streets ... as temporary annoyances, soon to disappear in a static peace. They still think of
permanence as normal, a hangover from the Newtonian view of the universe. But those who
have lived in and with New York since the beginning of the century have literally
experienced living with Einsteinian relativity."

That children, in fact, internalize this "Einsteinian relativity" was brought home to me
forcibly by a personal experience. Some time ago my wife sent my daughter, then twelve, to
a supermarket a few blocks from our Manhattan apartment. Our little girl had been there only
once or twice before. Half an hour later she returned perplexed. "It must have been torn
down," she said, "I couldn't find it." It hadn't been. New to the neighborhood, Karen had
merely looked on the wrong block. But she is a child of the Age of Transience, and her
immediate assumption—that the building had been razed and replaced—was a natural one for
a twelve-year-old growing up in the United States at this time. Such an idea would probably
never have occurred to a child faced with a similar predicament even half a century ago. The
physical environment was far more durable, our links with it less transient.

THE ECONOMICS OF IMPERMANENCE

In the past, permanence was the ideal. Whether engaged in handcrafting a pair of boots or in
constructing a cathedral, all man's creative and productive energies went toward maximizing
the durability of the product. Man built to last. He had to. As long as the society around him
was relatively unchanging each object had clearly defined functions, and economic logic
dictated the policy of permanence. Even if they had to be repaired now and then, the boots
that cost fifty dollars and lasted ten years were less expensive than those that cost ten dollars
and lasted only a year.



As the general rate of change in society accelerates, however, the economics of
permanence are—and must be—replaced by the economics of transience.

First, advancing technology tends to lower the costs of manufacture much more rapidly
than the costs of repair work. The one is automated, the other remains largely a handcraft
operation. This means that it often becomes cheaper to replace than to repair. It is
economically sensible to build cheap, unrepairable, throwaway objects, even though they
may not last as long as repairable objects.

Second, advancing technology makes it possible to improve the object as time goes by.
The second generation computer is better than the first, and the third is better than the second.
Since we can anticipate further technological advance, more improvements coming at ever
shorter intervals, it often makes hard economic sense to build for the short term rather than
the long. David Lewis, an architect and city planner with Urban Design Associates in
Pittsburgh, tells of certain apartment houses in Miami that are torn down after only ten years
of existence. Improved air conditioning systems in newer buildings hurt the rentability of
these "old" buildings. All things considered, it becomes cheaper to tear down the ten-year-old
buildings than to modify them.

Third, as change accelerates and reaches into more and more remote corners of the
society, uncertainty about future needs increases. Recognizing the inevitability of change, but
unsure as to the demands it will impose on us, we hesitate to commit large resources for
rigidly fixed objects intended to serve unchanging purposes. Avoiding commitment to fixed
forms and functions, we build for short-term use or, alternatively, attempt to make the
product itself adaptable. We "play it cool" technologically.

The rise of disposability—the spread of the throw-away culture—is a response to these
powerful pressures. As change accelerates and complexities multiply, we can expect to see
further extensions of the principle of disposability, further curtailment of man's relationships
with things.

THE PORTABLE PLAYGROUND

There are other responses besides disposability that also lead to the same psychological
effect. For example, we are now witnessing the wholesale creation of objects designed to
serve a series of short-term purposes instead of a single one. These are not throw-away items.
They are usually too big and expensive to discard. But they are so constructed that they may
be dismantled, if necessary, and relocated after each use.

Thus the board of education of Los Angeles has decided that fully 25 percent of that
city's classrooms will, in the future, be temporary structures that can be moved around as
needed. Every major United States school district today uses some temporary classrooms.
More are on the way. Indeed, temporary classrooms are to the school construction industry
what paper dresses are to the clothing industry—a foretaste of the future.

The purpose of temporary classrooms is to help school systems cope with rapidly
shifting population densities. But temporary classrooms, like disposable clothes, imply man-
thing relationships of shorter duration than in the past. Thus the temporary classroom teaches
something even in the absence of a teacher. Like the Barbie doll, it provides the child with a
vivid lesson in the impermanence of her surroundings. No sooner does the child internalize a
thorough knowledge of the classroom—the way it fits into the surrounding architecture, the
way the desks feel on a hot day, the way sound reverberates in it, all the subtle smells and
textures that individualize any structure and lend it reality—than the structure itself may be
physically removed from her environment to serve other children in another place.



Nor are mobile classrooms a purely American phenomenon. In England, architect
Cedric Price has designed what he calls a "thinkbelt"—an entirely mobile university intended
to serve 20,000 students in North Staffordshire. "It will," he says, "rely on temporary
buildings rather than permanent ones." It will make "great use of mobile and variable
physical enclosures"—classrooms, for example, built inside railroad cars so that they may be
shunted anywhere along the four-mile campus.

Geodesic domes to house expositions, air-inflated plastic bubbles for use as command
posts or construction headquarters, a whole array of pick-up-and-move temporary structures
are flowing from the drawing boards of engineers and architects. In New York City, the
Department of Parks has decided to build twelve "portable playgrounds"—small, temporary
playgrounds to be installed on vacant city lots until other uses are found for the land, at which
time the playgrounds can be dismounted and moved elsewhere. There was a time when a
playground was a reasonably permanent fixture in a neighborhood, when one's children and
even, perhaps, one's children's children might, each in their turn, experience it in roughly the
same way. Super-industrial playgrounds, however, refuse to stay put. They are temporary by
design.

THE MODULAR "FUN PALACE"

The reduction in the duration of man-thing relationships brought about by the proliferation of
throw-away items and temporary structures is further intensified by the rapid spread of
"modularism." Modularism may be defined as the attempt to lend whole structures greater
permanence at the cost of making their sub-structures less permanent. Thus Cedric Price's
"thinkbelt" plan proposes that faculty and student apartments consist of pressed-steel modules
that can be hoisted by crane and plugged into building frames. The frames become the only
relatively permanent parts of the structure. The apartment modules can be shifted around as
needed, or even, in theory, completely discarded and replaced.

It needs to be emphasized here that the distinction between disposability and mobility
is, from the point of view of the duration of relationships, a thin one. Even when modules are
not discarded, but merely rearranged, the result is a new configuration, a new entity. It is as if
one physical structure had, in reality, been discarded and a new one created, even though
some or all of the components remain the same.

Even many supposedly "permanent" buildings today are constructed on a modular plan
so that interior walls and partitions may be shifted at will to form new enclosure patterns
inside. The mobile partition, indeed, might well serve as a symbol of the transient society.
One scarcely ever enters a large office today without tripping over a crew of workers busily
moving desks and rearranging interior space by reorganizing the partitions. In Sweden a new
triumph of modularism has recently been achieved: in a model apartment house in Uppsala
all walls and closets are movable. The tenant needs only a screwdriver to transform his living
space completely, to create, in effect, a new apartment.

Sometimes, however, modularity is directly combined with disposability. The simple,
ubiquitous ballpoint pen provides an example. The original goose-quill pen had a long life
expectancy. Barring accident, it lasted a long time and could be resharpened (i.e., repaired)
from time to time to extend its life. The fountain pen, however, was a great technological
advance because it gave the user mobility. It provided a writing tool that carried its own
inkwell, thus vastly increasing its range of usefulness. The invention of the ball point
consolidated and extended this advance. It provided a pen that carried its own ink supply, but
that, in addition, was so cheap it could be thrown away when empty. The first truly
disposable pen-and-ink combination had been created.



We have, however, not yet outgrown the psychological attitudes that accompany
scarcity. Thus there are still many people today who feel a twinge of guilt at discarding even
a spent ball-point pen. The response of the pen industry to this psychological reality was the
creation of a ball-point pen built on the modular principle—an outer frame that the user could
keep, and an inner ink module or cartridge that he could throw away and replace. By making
the ink cartridge expendable, the whole structure is given extended life at the expense of the
sub-structure.

There are, however, more parts than wholes. And whether he is shifting them around to
create new wholes or discarding and replacing them, the user experiences a more rapid
through-put of things through his life, a generalized decline in the average duration of his
relationship with things. The result is a new fluidity, mobility and transience.

One of the most extreme examples of architecture designed to embody these principles
was the plan put forward by the English theatrical producer Joan Littlewood with the help of
Frank Newby, a structural engineer, Gordon Pask, a systems consultant, and Cedric Price, the
"thinkbelt" architect.

Miss Littlewood wanted a theater in which versatility might be maximized, in which
she might present anything from an ordinary play to a political rally, from a performance of
dance to a wrestling match—preferably all at the same time. She wanted, as the critic Reyner
Banham has put it, a "zone of total probability." The result was a fantastic plan for "The Fun
Palace," otherwise known as the "First Giant Space Mobile in the World." The plan calls not
for a multi-purpose building, but for what is, in effect, a larger than life-sized Erector Set, a
collection of modular parts that can be hung together in an almost infinite variety of ways.
More or less "permanent" vertical towers house various services—such as toilets and
electronic control units—and are topped by gantry cranes that lift the modules into position
and assemble them to form any temporary configuration desired. After an evening's
entertainment, the cranes come out, disassemble the auditoria, exhibition halls and
restaurants, and store them away.

Here is the way Reyner Banham describes it: "... the Fun Palace is a piece of ten-year-
expendable urban equipment ... Day by day this giant neo-Futurist machine will stir and
reshuffle its movable parts—walls and floors, ramps and walks, steerable escalators, seating
and roofing, stages and movie screens, lighting and sound systems—sometimes with only a
small part walled in, but with the public poking about the exposed walks and stairs, pressing
buttons to make things happen themselves.

"This, when it happens (and it is on the cards that it will, somewhere, soon) will be
indeterminacy raised to a new power: no permanent monumental interior space or heroic
silhouette against the sky will survive for posterity ... For the only permanently visible
elements of the Fun Palace will be the 'life-support' structure on which the transient
architecture will be parasitic."

Proponents of what has become known as "plug-in" or "clip-on" architecture have
designed whole cities based on the idea of "transient architecture." Extending the concepts on
which the Fun Palace plan is based, they propose the construction of different types of
modules which would be assigned different life expectancies. Thus the core of a "building"
might be engineered to last twenty-five years, while the plug-in room modules are built to
last only three years. Letting their imaginations roam still further, they have conjured up
mobile skyscrapers that rest not on fixed foundations but on gigantic "ground effect"
machines or hovercraft. The ultimate is an entire urban agglomeration freed of fixed position,
floating on a cushion of air, powered by nuclear energy, and changing its inner shape even
more rapidly than New York does today.

Whether or not precisely these visions become reality, the fact is that society is moving
in this direction. The extension of the throw-away culture, the creation of more and more



temporary structures, the spread of modularism are proceeding apace, and they all conspire
toward the same psychological end: the ephemeralization of man's links with the things that
surround him.

THE RENTAL REVOLUTION

Still another development is drastically altering the man-thing nexus: the rental revolution.
The spread of rentalism, a characteristic of societies rocketing toward super-industrialism, is
intimately connected with all the tendencies described above. The link between Hertz cars,
disposable diapers, and Joan Littlewood's "Fun Palace," may seem obscure at first glance, but
closer inspection reveals strong inner similarities. For rentalism, too, intensifies transience.

During the depression, when millions were jobless and homeless, the yearning for a
home of one's own was one of the most powerful economic motivations in capitalist societies.
In the United States today the desire for home ownership is still strong, but ever since the end
of World War II the percentage of new housing devoted to rental apartments has been
soaring. As late as 1955 apartments accounted for only 8 percent of new housing starts. By
1961 it reached 24 percent. By 1969, for the first time in the United States, more building
permits were being issued for apartment construction than for private homes. Apartment
living, for a variety of reasons, is "in." It is particularly in among young people who, in the
words of MIT Professor Burnham Kelly, want "minimum-involvement housing."

Minimum involvement is precisely what the user of a throw-away product gets for his
money. It is also what temporary structures and modular components foster. Commitments to
apartments are, almost by definition, shorter term commitments than those made by a
homeowner to his home. The trend toward residential renting thus underscores the tendency
toward ever-briefer relationships with the physical environment.*

More striking than this, however, has been the recent upsurge of rental activity in fields
in which it was all but unknown in the past. David Riesman has written: "People are fond of
their cars; they like to talk about them—something that comes out very clearly in
interviews—but their affection for any one in particular rarely reaches enough intensity to
become long-term." This is reflected in the fact that the average car owner in the United
States keeps his automobile only three and a half years; many of the more affluent trade in
their automobiles every year or two. In turn, this accounts for the existence of a twenty-
billion-dollar used car business in the United States. It was the automotive industry that first
succeeded in destroying the traditional notion that a major purchase had to be a permanent
commitment. The annual model changeover, high-powered advertising, backed by the
industry's willingness to offer trade-in allowances, made the purchase of a new (or new used)
car a relatively frequent occurrence in the life of the average American male. In effect, it
shortened the interval between purchases, thereby shortening the duration of the relationship
between an owner and any one vehicle.

In recent years, however, a spectacular new force has emerged to challenge many of the
most deeply ingrained patterns of the automotive industry. This is the auto rental business.
Today in the United States millions of motorists rent automobiles from time to time for
periods of a few hours up to several months. Many big-city dwellers, especially in New York
where parking is a nightmare, refuse to own a car, preferring to rent one for weekend trips to
the country, or even for in-town trips that are inconvenient by public transit. Autos today can
be rented with a minimum of red tape at almost any US airport, railroad station or hotel.

Moreover, Americans have carried the rental habit abroad with them. Nearly half a
million of them rent cars while overseas each year. This figure is expected to rise to nearly a
million by 1975, and the big American rental companies, operating now in some fifty



countries around the globe, are beginning to run into foreign competitors. Simultaneously,
European motorists are beginning to emulate the Americans. A cartoon in Paris Match shows
a creature from outer space standing next to his flying saucer and asking a gendarme where
he can rent an auto. The idea is catching on.

The rise of auto rentals, meanwhile, has been paralleled by the emergence in the United
States of a new kind of general store—one which sells nothing but rents everything. There
are now some 9000 such stores in the United States with an annual rental volume on the order
of one billion dollars and a growth rate of from 10 to 20 percent per year. Virtually 50
percent of these stores were not in business five years ago. Today, there is scarcely a product
that cannot be rented, from ladders and lawn equipment to mink coats and originals Rouaults.

In Los Angeles, rental firms provide live shrubs and trees for real estate developers
who wish to landscape model homes temporarily. "Plants enhance—rent living plants," says
the sign on the side of a truck in San Francisco. In Philadelphia one may rent shirts.
Elsewhere, Americans now rent everything from gowns, crutches, jewels, TV sets, camping
equipment, air conditioners, wheelchairs, linens, skis, tape recorders, champagne fountains,
and silverware. A West Coast men's club rented a human skeleton for a demonstration, and
an ad in the Wall Street Journal even urges: "Rent-a-Cow."

Not long ago the Swedish women's magazine Svensk Damtidning ran a five-part series
about the world of 1985. Among other things, it suggested that by then "we will sleep in
built-in sleeping furniture with buttons for when we eat breakfast or read, or else we will rent
a bed at the same place that we rent the table and the paintings and the washing machine."

Impatient Americans are not waiting for 1985. Indeed, one of the most significant
aspects of the booming rental business is the rise of furniture rental. Some manufacturers and
many rental firms will now furnish entire small apartments for as little as twenty to fifty
dollars per month, down to the drapes, rugs and ashtrays. "You arrive in town in the
morning," says one airline stewardess, "and by evening you've got a swinging pad." Says a
Canadian transferred to New York: "It's new, it's colorful, and I don't have to worry about
carting it all over the world when I'm transferred."

William James once wrote that "lives based on having are less free than lives based
either on doing or on being." The rise of rentalism is a move away from lives based on having
and it reflects the increase in doing and being. If the people of the future live faster than the
people of the past, they must also be far more flexible. They are like broken field runners—
and it is hard to sidestep a tackle when loaded down with possessions. They want the
advantage of affluence and the latest that technology has to offer, but not the responsibility
that has, until now, accompanied the accumulation of possessions. They recognize that to
survive among the uncertainties of rapid change they must learn to travel light.

Whatever its broader effects, however, rentalism shortens still further the duration of
the relationships between man and the things that he uses. This is made clear by asking a
simple question: How many cars—rented, borrowed or owned—pass through the hands of
the average American male in a lifetime? The answer for car owners might be in the range of
twenty to fifty. For active car renters, however, the figure might run as high as 200 or more.
While the buyer's average relationship with a particular vehicle extends over many months or
years, the renter's average link with any one particular car is extremely short-lived.

Renting has the net effect of multiplying the number of people with successive
relationships to the same object, and thus reducing, on average, the duration of such
relationships. When we extend this principle to a very wide range of products, it becomes
clear that the rise of rentalism parallels and reinforces the impact of throw-away items,
temporary structures and modularism.



* It might be noted that millions of American home "owners," having purchased a home with a down
payment of 10 percent or less, are actually no more than surrogate owners for banks and other lending
institutions. For these families, the monthly check to the bank is no different from the rent check to the landlord.
Their ownership is essentially metaphorical, and since they lack a strong financial stake in their property, they
also frequently lack the homeowner's strong psychological commitment to it.

TEMPORARY NEEDS

It is important here to turn for a moment to the notion of obsolescence. For the fear of
product obsolescence drives businessmen to innovation at the same time that it impels the
consumer toward rented, disposable or temporary products. The very idea of obsolescence is
disturbing to people bred on the ideal of permanence, and it is particularly upsetting when
thought to be planned. Planned obsolescence has been the target of so much recent social
criticism that the unwary reader might be led to regard it as the primary or even exclusive
cause of the trend toward shorter relational durations.

There is no doubt that some businessmen conspire to shorten the useful life of their
products in order to guarantee replacement sales. There is, similarly, no doubt that many of
the annual model changes with which American (and other) consumers are increasingly
familiar are not technologically substantive. Detroit's autos today deliver no more mileage per
gallon of gasoline than they did ten model changes back, and the oil companies, for all the
additives about which they boast, still put a turtle, not a tiger, in the tank. Moreover, it is
incontestable that Madison Avenue frequently exaggerates the importance of new features
and encourages consumers to dispose of partially worn-out goods to make way for the new.

It is therefore true that the consumer is sometimes caught in a carefully engineered
trap—an old product whose death has been deliberately hastened by its manufacturer, and the
simultaneous appearance of a "new improved" model advertised as the latest heaven-sent
triumph of advanced technology.

Nevertheless, these reasons by themselves cannot begin to account for the fantastic rate
of turnover of the products in our lives. Rapid obsolescence is an integral part of the entire
accelerative process—a process involving not merely the life span of sparkplugs, but of
whole societies. Bound up with the rise of science and the speed-up in the acquisition of
knowledge, this historic process can hardly be attributed to the evil design of a few
contemporary hucksters.

Clearly, obsolescence occurs with or without "planning." With respect to things,
obsolescence occurs under three conditions. It occurs when a product literally deteriorates to
the point at which it can no longer fulfill its functions—bearings burn out, fabrics tear, pipes
rust. Assuming the same functions still need to be performed for the consumer, the failure of
a product to perform these functions marks the point at which its replacement is required.
This is obsolescence due to functional failure.

Obsolescence also occurs when some new product arrives on the scene to perform these
functions more effectively than the old product could. The new antibiotics do a more
effective job of curing infection than the old. The new computers are infinitely faster and
cheaper to operate than the antique models of the early 1960's. This is obsolescence due to
substantive technological advance.

But obsolescence also occurs when the needs of the consumer change, when the
functions to be performed by the product are themselves altered. These needs are not as
simply described as the critics of planned obsolescence sometimes assume. An object,
whether a car or a can opener, may be evaluated along many different parameters. A car, for
example, is more than a conveyance. It is an expression of the personality of the user, a
symbol of status, a source of that pleasure associated with speed, a source of a wide variety of



sensory stimuli—tactile, olfactory, visual, etc. The satisfaction a consumer gains from such
factors may, depending upon his values, outweigh the satisfaction he might receive from
improved gas consumption or pickup power.

The traditional notion that each object has a single easily definable function clashes
with all that we now know about human psychology, about the role of values in decision-
making, and with ordinary common sense as well. All products are multi-functional.

An excellent illustration of this occurred not long ago when I watched a little boy
purchase half a dozen pink erasers at a little stationery store. Curious as to why he wanted so
many of them, I picked one up for closer examination. "Do they erase well?" I asked the boy.
"I don't know,." he said, "but they sure smell good!" And, indeed, they did. They had been
heavily perfumed by the Japanese manufacturer perhaps to mask an unpleasant chemical
odor. In short, the needs filled by products vary by purchaser and through time.

In a society of scarcity, needs are relatively universal and unchanging because they are
starkly related to the "gut" functions. As affluence rises, however, human needs become less
directly linked to biological survival and more highly individuated. Moreover, in a society
caught up in complex, high-speed change, the needs of the individual—which arise out of his
interaction with the external environment—also change at relatively high speed. The more
rapidly changing the society, the more temporary the needs. Given the general affluence of
the new society, he can indulge many of these short-term needs.

Often, without even having a clear idea of what needs he wants served, the consumer
has a vague feeling that he wants a change. Advertising encourages and capitalizes on this
feeling, but it can hardly be credited with having created it single-handedly. The tendency
toward shorter relational durations is thus built more deeply into the social structure than
arguments over planned obsolescence or the manipulative effectiveness of Madison Avenue
would suggest.

The rapidity with which consumers' needs shift is reflected in the alacrity with which
buyers abandon product and brand loyalty. If Assistant Attorney General Donald F. Turner, a
leading critic of advertising, is correct, one of the primary purposes of advertising is to create
"durable preferences." If so, it is failing, for brand-switching is so frequent and common that
it has become, in the words of one food industry publication, "one of the national advertiser's
major headaches."

Many brands drop out of existence. Among brands that continue to exist there is a
continual reshuffling of position. According to Henry M. Schachte, "In almost no major
consumer goods category ... is there a brand on top today which held that position ten years
ago." Thus among ten leading American cigarettes, only one, Pall Mall, maintained in 1966
the same share of the market that it held in 1956. Camels plunged from 18 to 9 percent of the
market; Lucky Strike declined even more sharply, from 14 to 6 percent. Other brands moved
up, with Salem, for example, rising from 1 to 9 percent. Additional fluctuations have
occurred since this survey.

However insignificant these shifts may be from the long-run view of the historian, this
continual shuffling and reshuffling, influenced but not independently controlled by
advertising, introduces into the short-run, everyday life of the individual a dazzling
dynamism. It heightens still further the sense of speed, turmoil and impermanence in society.

THE FAD MACHINE

Fast-shifting preferences, flowing out of and interacting with high-speed technological
change, not only lead to frequent changes in the popularity of products and brands, but also
shorten the life cycle of products. Automation expert John Diebold never wearies of pointing



out to businessmen that they must begin to think in terms of shorter life spans for their goods.
Smith Brothers' Cough Drops, Calumet Baking Soda and Ivory Soap, have become American
institutions by virtue of their long reign in the market place. In the days ahead, he suggests,
few products will enjoy such longevity. Every consumer has had the experience of going to
the supermarket or department store to replace some item, only to find that he cannot locate
the same brand or product. In 1966 some 7000 new products turned up in American
supermarkets. Fully 55 percent of all the items now sold there did not exist ten years ago.
And of the products available then, 42 percent have faded away altogether. Each year the
process repeats itself in more extreme form. Thus 1968 saw 9,500 new items in the consumer
packaged-goods field alone, with only one in five meeting its sales target. A silent but rapid
attrition kills off the old, and new products sweep in like a ride. "Products that used to sell for
twenty-five years," writes economist Robert Theobald, "now often count on no more than
five. In the volatile pharmaceutical and electronic fields the period is often as short as six
months." As the pace of change accelerates further, corporations may create new products
knowing full well that they will remain on the market for only a matter of a few weeks.

Here, too, the present already provides us with a foretaste of the future. It lies in an
unexpected quarter: the fads now sweeping over the high technology societies in wave after
wave. In the past few years alone, in the United States, Western Europe and Japan, we have
witnessed the sudden rise or collapse in popularity of "Bardot hairdos," the "Cleopatra look,"
James Bond, and Batman, not to speak of Tiffany lampshades, Super-Balls, iron crosses, pop
sunglasses, badges and buttons with protest slogans or pornographic jokes, posters of Allen
Ginsberg or Humphrey Bogart, false eyelashes, and innumerable other gimcracks and
oddities that reflect—are tuned into—the rapidly changing pop culture.

Backed by mass media promotion and sophisticated marketing, such fads now explode
on the scene virtually overnight—and vanish just as quickly. Sophisticates in the fad business
prepare in advance for shorter and shorter product life cycles. Thus, there is in San Gabriel,
California, a company entitled, with a kind of cornball relish, Wham-O Manufacturing
Company. Wham-O specializes in fad products, having introduced the hula hoop in the fifties
and the so-called Super-Ball more recently. The latter—a high-bouncing rubber ball—
quickly became so popular with adults as well as children that astonished visitors saw several
of them bouncing merrily on the floor of the Pacific Coast Stock Exchange. Wall Street
executives gave them away to friends and one high broadcasting official complained that "All
our executives are out in the halls with their Super-Balls." Wham-O, and other companies
like it, however, are not disconcerted when sudden death overtakes their product; they
anticipate it. They are specialists in the design and manufacture of "temporary" products.

The fact that fads are generated artificially, to a large extent, merely underscores their
significance. Even engineered fads are not new to history. But never before have they come
fleeting across the consciousness in such rapid-fire profusion, and never has there been such
smooth coordination between those who originate the fad, mass media eager to popularize it,
and companies geared for its instantaneous exploitation.

A well-oiled machinery for the creation and diffusion of fads is now an entrenched part
of the modern economy. Its methods will increasingly be adopted by others as they recognize
the inevitability of the ever-shorter product cycle. The line between "fad" and ordinary
product will progressively blur. We are moving swiftly into the era of the temporary product,
made by temporary methods, to serve temporary needs.

The turnover of things in our lives thus grows even more frenetic. We face a rising
flood of throw-away items, impermanent architecture, mobile and modular products, rented
goods and commodities designed for almost instant death. From all these directions, strong
pressures converge toward the same end: the inescapable ephemeralization of the man-thing
relationship.



The foreshortening of our ties with the physical environment, the stepped-up turnover
of things, however, is only a small part of a much larger context. Let us, therefore, press
ahead in our exploration of life in high transience society.



Chapter 19

TAMING TECHNOLOGY

Future shock—the disease of change—can be prevented. But it will take drastic social, even
political action. No matter how individuals try to pace their lives, no matter what psychic
crutches we offer them, no matter how we alter education, the society as a whole will still be
caught on a runaway treadmill until we capture control of the accelerative thrust itself.

The high velocity of change can be traced to many factors. Population growth,
urbanization, the shifting proportions of young and old—all play their part. Yet technological
advance is clearly a critical node in the network of causes; indeed, it may be the node that
activates the entire net. One powerful strategy in the battle to prevent mass future shock,
therefore, involves the conscious regulation of technological advance.

We cannot and must not turn off the switch of technological progress. Only romantic
fools babble about returning to a "state of nature." A state of nature is one in which infants
shrivel and die for lack of elementary medical care, in which malnutrition stultifies the brain,
in which, as Hobbes reminded us, the typical life is "poor, nasty, brutish, and short." To turn
our back on technology would be not only stupid but immoral.

Given that a majority of men still figuratively live in the twelfth century, who are we
even to contemplate throwing away the key to economic advance? Those who prate anti-
technological nonsense in the name of some vague "human values" need to be asked "which
humans?" To deliberately turn back the clock would be to condemn billions to enforced and
permanent misery at precisely the moment in history when their liberation is becoming
possible. We clearly need not less but more technology.

At the same time, it is undeniably true that we frequently apply new technology
stupidly and selfishly. in our haste to milk technology for immediate economic advantage, we
have turned our environment into a physical and social tinderbox.

The speed-up of diffusion, the self-reinforcing character of technological advance, by
which each forward step facilitates not one but many additional further steps, the intimate
link-up between technology and social arrangements—all these create a form of
psychological pollution, a seemingly unstoppable acceleration of the pace of life.

This psychic pollution is matched by the industrial vomit that fills our skies and seas.
Pesticides and herbicides filter into our foods. Twisted automobile carcasses, aluminum cans,
non-returnable glass bottles and synthetic plastics form immense kitchen middens in our
midst as more and more of our detritus resists decay. We do not even begin to know what to
do with our radioactive wastes—whether to pump them into the earth, shoot them into outer
space, or pour them into the oceans.

Our technological powers increase, but the side effects and potential hazards also
escalate. We risk thermopollution of the oceans themselves, overheating them, destroying
immeasurable quantities of marine life, perhaps even melting the polar icecaps. On land we
concentrate such large masses of population in such small urban-technological islands, that
we threaten to use up the air's oxygen faster than it can be replaced, conjuring up the
possibility of new Saharas where the cities are now. Through such disruptions of the natural
ecology, we may literally, in the words of biologist Barry Commoner, be "destroying this
planet as a suitable place for human habitation."

TECHNOLOGICAL BACKLASH



As the effects of irresponsibly applied technology become more grimly evident, a political
backlash mounts. An offshore drilling accident that pollutes 800 square miles of the Pacific
triggers a shock wave of indignation all over the United States. A multi-millionaire
industrialist in Nevada, Howard Hughes, prepares a lawsuit to prevent the Atomic Energy
Commission from continuing its underground nuclear tests. In Seattle, the Boeing Company
fights growing public clamor against its plans to build a supersonic jet transport. In
Washington, public sentiment forces a reassessment of missile policy. At MIT, Wisconsin,
Cornell, and other universities, scientists lay down test tubes and slide rules during a
"research moratorium" called to discuss the social implications of their work. Students
organize "environmental teach-ins" and the President lectures the nation about the ecological
menace. Additional evidences of deep concern over our technological course are turning up
in Britain, France and other nations.

We see here the first glimmers of an international revolt that will rock parliaments and
congresses in the decades ahead. This protest against the ravages of irresponsibly used
technology could crystallize in pathological form—as a future-phobic fascism with scientists
substituting for Jews in the concentration camps. Sick societies need scapegoats. As the
pressures of change impinge more heavily on the individual and the prevalence of future
shock increases, this nightmarish outcome gains plausibility. It is significant that a slogan
scrawled on a wall by striking students in Paris called for "death to the technocrats!"

The incipient worldwide movement for control of technology, however, must not be
permitted to fall into the hands of irresponsible technophobes, nihilists and Rousseauian
romantics. For the power of the technological drive is too great to be stopped by Luddite
paroxysms. Worse yet, reckless attempts to halt technology will produce results quite as
destructive as reckless attempts to advance it.

Caught between these twin perils, we desperately need a movement for responsible
technology. We need a broad political grouping rationally committed to further scientific
research and technological advance—but on a selective basis only. Instead of wasting its
energies in denunciations of The Machine or in negativistic criticism of the space program, it
should formulate a set of positive technological goals for the future.

Such a set of goals, if comprehensive and well worked out, could bring order to a field
now in total shambles. By 1980, according to Aurelio Peccei, the Italian economist and
industrialist, combined research and development expenditures in the United States and
Europe will run to $73 billion per year. This level of expense adds up to three-quarters of a
trillion dollars per decade. With such large sums at stake, one would think that governments
would plan their technological development carefully, relating it to broad social goals, and
insisting on strict accountability. Nothing could be more mistaken.

"No one—not even the most brilliant scientist alive today—really knows where science
is taking us," says Ralph Lapp, himself a scientist-turned-writer. "We are aboard a train
which is gathering speed, racing down a track on which there are an unknown number of
switches leading to unknown destinations. No single scientist is in the engine cab and there
may be demons at the switch. Most of society is in the caboose looking backward."

It is hardly reassuring to learn that when the Organization for Economic Cooperation
and Development issued its massive report on science in the United States, one of its authors,
a former premier of Belgium, confessed: "We came to the conclusion that we were looking
for something ... which was not there: a science policy." The committee could have looked
even harder, and with still less success, for anything resembling a conscious technological
policy.

Radicals frequently accuse the "ruling class" or the "establishment" or simply "they" of
controlling society in ways inimical to the welfare of the masses. Such accusations may have



occasional point. Yet today we face an even more dangerous reality: many social ills are less
the consequence of oppressive control than of oppressive lack of control. The horrifying truth
is that, so far as much technology is concerned, no one is in charge.

SELECTING CULTURAL STYLES

So long as an industrializing nation is poor, it tends to welcome without argument any
technical innovation that promises to improve economic output or material welfare. This is,
in fact, a tacit technological policy, and it can make for extremely rapid economic growth. It
is, however, a brutally unsophisticated policy, and as a result all kinds of new machines and
processes are spewed into the society without regard for their secondary or long-range
effects.

Once the society begins its take-off for super-industrialism, this "anything goes" policy
becomes wholly and hazardously inadequate. Apart from the increased power and scope of
technology, the options multiply as well. Advanced technology helps create overchoice with
respect to available goods, cultural products, services, subcults and life styles. At the same
time overchoice comes to characterize technology itself.

Increasingly diverse innovations are arrayed before the society and the problems of
selection grow more and more acute. The old simple policy, by which choices were made
according to short-run economic advantage, proves dangerous, confusing, destabilizing.

Today we need far more sophisticated criteria for choosing among technologies. We
need such policy criteria not only to stave off avoidable disasters, but to help us discover
tomorrow's opportunities. Faced for the first time with technological overchoice, the society
must now select its machines, processes, techniques and systems in groups and clusters,
instead of one at a time. It must choose the way an individual chooses his life style. It must
make super-decisions about its future.

Furthermore, just as an individual can exercise conscious choice among alternative life
styles, a society today can consciously choose among alternative cultural styles. This is a new
fact in history. In the past, culture emerged without premeditation. Today, for the first time,
we can raise the process to awareness. By the application of conscious technological policy—
along with other measures—we can contour the culture of tomorrow.

In their book, The Year 2000, Herman Kahn and Anthony Wiener list one hundred
technical innovations "very likely in the last third of the twentieth century." These range from
multiple applications of the laser to new materials, new power sources, new airborne and
submarine vehicles, three-dimensional photography, and "human hibernation" for medical
purposes. Similar lists are to be found elsewhere as well. In transportation, in
communications, in every conceivable field and some that are almost inconceivable, we face
an inundation of innovation. In consequence, the complexities of choice are staggering.

This is well illustrated by new inventions or discoveries that bear directly on the issue
of man's adaptability. A case in point is the so-called OLIVER* that some computer experts
are striving to develop to help us deal with decision overload. In its simplest form, OLIVER
would merely be a personal computer programmed to provide the individual with information
and to make minor decisions for him. At this level, it could store information about his
friends' preferences for Manhattans or martinis, data about traffic routes, the weather, stock
prices, etc. The device could be set to remind him of his wife's birthday—or to order flowers
automatically. It could renew his magazine subscriptions, pay the rent on time, order razor
blades and the like.

As computerized information systems ramify, moreover, it would tap into a worldwide
pool of data stored in libraries, corporate files, hospitals, retail stores, banks, government



agencies and universities. OLIVER would thus become a kind of universal question-answerer
for him.

However, some computer scientists see much beyond this. It is theoretically possible, to
construct an OLIVER that would analyze the content of its owner's words, scrutinize his
choices, deduce his value system, update its own program to reflect changes in his values,
and ultimately handle larger and larger decisions for him.

Thus OLIVER would know how its owner would, in all likelihood, react to various
suggestions made at a committee meeting. (Meetings could take place among groups of
OLIVERs representing their respective owners, without the owners themselves being present.
Indeed, some "computer-mediated" conferences of this type have already been held by the
experimenters.)

OLIVER would know, for example, whether its owner would vote for candidate X,
whether he would contribute to charity Y, whether he would accept a dinner invitation from
Z. In the words of one OLIVER enthusiast, a computer-trained psychologist: "If you are an
impolite boor, OLIVER will know and act accordingly. If you are a marital cheater, OLIVER
will know and help. For OLIVER will be nothing less than your mechanical alter ego."
Pushed to the extremes of science fiction, one can even imagine pinsize OLIVERs implanted
in baby brains, and used, in combination with cloning, to create living—not just
mechanical—alter egos.

Another technological advance that could enlarge the adaptive range of the individual
pertains to human IQ. Widely reported experiments in the United States, Sweden and
elsewhere, strongly suggest that we may, within the foreseeable future, be able to augment
man's intelligence and informational handling abilities. Research in biochemistry and
nutrition indicate that protein, RNA and other manipulable properties are, in some still
obscure way, correlated with memory and learning. A large-scale effort to crack the
intelligence barrier could pay off in fantastic improvement of man's adaptability.

It may be that the historic moment is right for such amplifications of humanness, for a
leap to a new superhuman organism. But what are the consequences and alternatives? Do we
want a world peopled with OLIVERs? When? Under what terms and conditions? Who should
have access to them? Who should not? Should biochemical treatments be used to raise mental
defectives to the level of normals, should they be used to raise the average, or should we
concentrate on trying to breed super-geniuses?

In quite different fields, similar complex choices abound. Should we throw our
resources behind a crash effort to achieve low-cost nuclear energy? Or should a comparable
effort be mounted to determine the biochemical basis of aggression? Should we spend
billions of dollars on a supersonic jet transport—or should these funds be deployed in the
development of artificial hearts? Should we tinker with the human gene? Or should we, as
some quite seriously propose, flood the interior of Brazil to create an inland ocean the size of
East and West Germany combined? We will soon, no doubt, be able to put super-LSD or an
anti-aggression additive or some Huxleyian soma into our breakfast foods. We will soon be
able to settle colonists on the planets and plant pleasure probes in the skulls of our newborn
infants. But should we? Who is to decide? By what human criteria should such decisions be
taken?

It is clear that a society which opts for OLIVER, nuclear energy, supersonic transports,
macroengineering on a continental scale, along with LSD and pleasure probes, will develop a
culture dramatically different from the one that chooses, instead, to raise intelligence, diffuse
anti-aggression drugs and provide low-cost artificial hearts.

Sharp differences would quickly emerge between the society that presses technological
advance selectively, and that which blindly snatches at the first opportunity that comes along.
Even sharper differences would develop between the society in which the pace of



technological advance is moderated and guided to prevent future shock, and that in which
masses of ordinary people are incapacitated for rational decision-making. In one, political
democracy and broad-scale participation are feasible; in the other powerful pressures lead
toward political rule by a tiny techno-managerial elite. Our choice of technologies, in short,
will decisively shape the cultural styles of the future.

This is why technological questions can no longer be answered in technological terms
alone. They are political questions. Indeed, they affect us more deeply than most of the
superficial political issues that occupy us today. This is why we cannot continue to make
technological decisions in the old way. We cannot permit them to be made haphazardly,
independently of one another. We cannot permit them to be dictated by short-run economic
considerations alone. We cannot permit them to be made in a policy vacuum. And we cannot
casually delegate responsibility for such decisions to businessmen, scientists, engineers or
administrators who are unaware of the profound consequences of their own actions.

* On-Line Interactive Vicarious Expediter and Responder. The acronym was chosen to honor Oliver
Selfridge, originator of the concept.

TRANSISTORS AND SEX

To capture control of technology, and through it gain some influence over the accelerative
thrust in general, we must, therefore, begin to submit new technology to a set of demanding
tests before we unleash it in our midst. We must ask a whole series of unaccustomed
questions about any innovation before giving it a clean bill of sale.

First, bitter experience should have taught us by now to look far more carefully at the
potential physical side effects of any new technology. Whether we are proposing a new form
of power, a new material, or a new industrial chemical, we must attempt to determine how it
will alter the delicate ecological balance upon which we depend for survival. Moreover, we
must anticipate its indirect effects over great distances in both time and space. Industrial
waste dumped into a river can turn up hundreds, even thousands of miles away in the ocean.
DDT may not show its effects until years after its use. So much has peen written about this
that it seems hardly necessary to belabor the point further.

Second, and much more complex, we must question the long-term impact of a technical
innovation on the social, cultural and psychological environment. The automobile is widely
believed to have changed the shape of our cities, shifted home ownership and retail trade
patterns, altered sexual customs and loosened family ties. In the Middle East, the rapid spread
of transistor radios is credited with having contributed to the resurgence of Arab nationalism.
The birth control pill, the computer, the space effort, as well as the invention and diffusion of
such "soft" technologies as systems analysis, all have carried significant social changes in
their wake.

We can no longer afford to let such secondary social and cultural effects just "happen."
We must attempt to anticipate them in advance, estimating, to the degree possible, their
nature, strength and timing. Where these effects are likely to be seriously damaging, we must
also be prepared to block the new technology. It is as simple as that. Technology cannot be
permitted to rampage through the society.

It is quite true that we can never know all the effects of any action, technological or
otherwise. But it is not true that we are helpless. It is, for example, sometimes possible to test
new technology in limited areas, among limited groups, studying its secondary impacts
before releasing it for diffusion. We could, if we were imaginative, devise living experiments,
even volunteer communities, to help guide our technological decisions. Just as we may wish



to create enclaves of the past where the rate of change is artificially slowed, or enclaves of the
future in which individuals can pre-sample future environments, we may also wish to set
aside, even subsidize, special high-novelty communities in which advanced drugs, power
sources, vehicles, cosmetics, appliances and other innovations are experimentally used and
investigated.

A corporation today will routinely field test a product to make sure it performs its
primary function. The same company will market test the product to ascertain whether it will
sell. But, with rare exception, no one post-checks the consumer or the community to
determine what the human side effects have been. Survival in the future may depend on our
learning to do so.

Even when life-testing proves unfeasible, it is still possible for us systematically to
anticipate the distant effects of various technologies. Behavioral scientists are rapidly
developing new tools, from mathematical modeling and simulation to so-called Delphi
analyses, that permit us to make more informed judgments about the consequences of our
actions. We are piecing together the conceptual hardware needed for the social evaluation of
technology; we need but to make use of it.

Third, an even more difficult and pointed question: Apart from actual changes in the
social structure, how will a proposed new technology affect the value system of the society?
We know little about value structures and how they change, but there is reason to believe that
they, too, are heavily impacted by technology. Elsewhere I have proposed that we develop a
new profession of "value impact forecasters"—men and women trained to use the most
advanced behavioral science techniques to appraise the value implications of proposed
technology.

At the University of Pittsburgh in 1967 a group of distinguished economists, scientists,
architects, planners, writers, and philosophers engaged in a day-long simulation intended to
advance the art of value forecasting. At Harvard, the Program on Technology and Society has
undertaken work relevant to this field. At Cornell and at the Institute for the Study of Science
in Human Affairs at Columbia, an attempt is being made to build a model of the relationship
between technology and values, and to design a game useful in analyzing the impact of one
on the other. All these initiatives, while still extremely primitive, give promise of helping us
assess new technology more sensitively than ever before.

Fourth and finally, we must pose a question that until now has almost never been
investigated, and which is, nevertheless, absolutely crucial if we are to prevent widespread
future shock. For each major technological innovation we must ask: What are its accelerative
implications?

The problems of adaptation already far transcend the difficulties of coping with this or
that invention or technique. Our problem is no longer the innovation, but the chain of
innovations, not the supersonic transport, or the breeder reactor, or the ground effect
machine, but entire inter-linked sequences of such innovations and the novelty they send
flooding into the society.

Does a proposed innovation help us control the rate and direction of subsequent
advance? Or does it tend to accelerate a host of processes over which we have no control?
How does it affect the level of transience, the novelty ratio, and the diversity of choice? Until
we systematically probe these questions, our attempts to harness technology to social ends—
and to gain control of the accelerative thrust in general—will prove feeble and futile.

Here, then, is a pressing intellectual agenda for the social and physical sciences. We
have taught ourselves to create and combine the most powerful of technologies. We have not
taken pains to learn about their consequences. Today these consequences threaten to destroy
us. We must learn, and learn fast.



A TECHNOLOGY OMBUDSMAN

The challenge, however, is not solely intellectual; it is political as well. In addition to
designing new research tools—new ways to understand our environment—we must also
design creative new political institutions for guaranteeing that these questions are, in fact,
investigated; and for promoting or discouraging (perhaps even banning) certain proposed
technologies. We need, in effect, a machinery for screening machines.

A key political task of the next decade will be to create this machinery. We must stop
being afraid to exert systematic social control over technology. Responsibility for doing so
must be shared by public agencies and the corporations and laboratories in which
technological innovations are hatched.

Any suggestion for control over technology immediately raises scientific eyebrows.
The specter of ham-handed governmental interference is invoked. Yet controls over
technology need not imply limitations on the freedom to conduct research. What is at issue is
not discovery but diffusion, not invention but application. Ironically, as sociologist Amitai
Etzioni points out, "many liberals who have fully accepted Keynesian economic controls take
a laissez-faire view of technology. Theirs are the arguments once used to defend laissez-faire
economics: that any attempt to control technology would stifle innovation and initiative."

Warnings about overcontrol ought not be lightly ignored. Yet the consequences of lack
of control may be far worse. In point of fact, science and technology are never free in any
absolute sense. Inventions and the rate at which they are applied are both influenced by the
values and institutions of the society that gives rise to them. Every society, in effect, does
pre-screen technical innovations before putting them to widespread use.

The haphazard way in which this is done today, however, and the criteria on which
selection is based, need to be changed. In the West, the basic criterion for filtering out certain
technical innovations and applying others remains economic profitability. In communist
countries, the ultimate tests have to do with whether the innovation will contribute to overall
economic growth and national power. In the former, decisions are private and pluralistically
decentralized. In the latter, they are public and tightly centralized.

Both systems are now obsolete—incapable of dealing with the complexity of super-
industrial society. Both tend to ignore all but the most immediate and obvious consequences
of technology. Yet, increasingly, it is these non-immediate and non-obvious impacts that
must concern us. "Society must so organize itself that a proportion of the very ablest and
most imaginative of scientists are continually concerned with trying to foresee the long-term
effects of new technology," writes O. M. Solandt, chairman of the Science Council of
Canada. "Our present method of depending on the alertness of individuals to foresee danger
and to form pressure groups that try to correct mistakes will not do for the future."

One step in the right direction would be to create a technological ombudsman—a
public agency charged with receiving, investigating, and acting on complaints having to do
with the irresponsible application of technology.

Who should be responsible for correcting the adverse effects of technology? The rapid
diffusion of detergents used in home washing machines and dishwashers intensified water
purification problems all over the United States. The decisions to launch detergents on the
society were privately taken, but the side effects have resulted in costs borne by the taxpayer
and (in the form of lower water quality) by the consumer at large.

The costs of air pollution are similarly borne by taxpayer and community even though,
as is often the case, the sources of pollution are traceable to individual companies, industries
or government installations. Perhaps it is sensible for de-pollution costs to be borne by the
public as a form of social overhead, rather than by specific industries. There are many ways



to allocate the cost. But whichever way we choose, it is absolutely vital that the lines of
responsibility are made clear. Too often no agency, group or institution has clear
responsibility.

A technology ombudsman could serve as an official sounding board for complaints. By
calling press attention to companies or government agencies that have applied new
technology irresponsibly or without adequate forethought, such an agency could exert
pressure for more intelligent use of new technology. Armed with the power to initiate damage
suits where necessary, it could become a significant deterrent to technological
irresponsibility.

THE ENVIRONMENTAL SCREEN

But simply investigating and apportioning responsibility after the fact is hardly sufficient. We
must create an environmental screen to protect ourselves against dangerous intrusions as well
as a system of public incentives to encourage technology that is both safe and socially
desirable. This means governmental and private machinery for reviewing major technological
advances before they are launched upon the public.

Corporations might be expected to set up their own "consequence analysis staffs" to
study the potential effects of the innovations they sponsor. They might, in some cases, be
required not merely to test new technology in pilot areas but to make a public report about its
impact before being permitted to spread the innovation through the society at large. Much
responsibility should be delegated to industry itself. The less centralized the controls the
better. If self-policing works, it is preferable to external, political controls.

Where self-regulation fails, however, as it often does, public intervention may well be
necessary, and we should not evade the responsibility. In the United States, Congressman
Emilio Q. Daddario, chairman of the House Subcommittee on Science, Research and
Development, has proposed the establishment of a Technology Assessment Board within the
federal government. Studies by the National Academy of Sciences, the National Academy of
Engineering, the Legislative Reference Service of the Library of Congress, and by the science
and technology program of the George Washington University are all aimed at defining the
appropriate nature of such an agency. We may wish to debate its form; its need is beyond
dispute.

The society might also set certain general principles for technological advance. Where
the introduction of an innovation entails undue risk, for example, it might require that funds
be set aside by the responsible agency for correction of adverse effects should they
materialize. We might also create a "technological insurance pool" to which innovation-
diffusing agencies might pay premiumes.

Certain large-scale ecological interventions might be delayed or prohibited altogether—
perhaps in line with the principle that if an incursion on nature is too big and sudden for its
effects to be monitored and possibly corrected, it should not take place. For example, it has
been suggested that the Aswan Dam, far from helping Egyptian agriculture, might someday
lead to salinization of the land on both banks of the Nile. This could prove disastrous. But
such a process would not occur overnight. Presumably, therefore, it can be monitored and
prevented. By contrast, the plan to flood the entire interior of Brazil is fraught with such
instant and imponderable ecological effects that it should not be permitted at all until
adequate monitoring can be done and emergency corrective measures are available.

At the level of social consequences, a new technology might be submitted for clearance
to panels of behavioral scientists—psychologists, sociologists, economists, political
scientists—who would determine, to the best of their ability, the probable strength of its



social impact at different points in time. Where an innovation appears likely to entail
seriously disruptive consequences, or to generate unrestrained accelerative pressures, these
facts need to be weighed in a social cost-benefit accounting procedure. In the case of some
high-impact innovations, the technological appraisal agency might be empowered to seek
restraining legislation, or to obtain an injunction forcing delay until full public discussion and
study is completed. In other cases, such innovations might still be released for diffusion—
provided ample steps were taken in advance to offset their negative consequences. In this
way, the society would not need to wait for disaster before dealing with its technology-
induced problems.

By considering not merely specific technologies, but their relationship to one another,
the time lapse between them, the proposed speed of diffusion, and similar factors, we might
eventually gain some control over the pace of change as well as its direction.

Needless to say, these proposals are themselves fraught with explosive social
consequences, and need careful assessment. There may be far better ways to achieve the
desired ends. But the time is late. We simply can no longer afford to hurtle blindfolded
toward super-industrialism. The politics of technology control will trigger bitter conflict in
the days to come. But conflict or no, technology must be tamed, if the accelerative thrust is to
be brought under control. And the accelerative thrust must be brought under control, if future
shock is to be prevented.
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The death rate of spouses is studied in "The Mortality of Widowers" by Michael Young,
Bernard Benjamin and Chris Wallis, in Lancet, August 31, 1963, pp. 454-456.

For a brief but comprehensive treatment of the orientation response, see [21].
Also:

"Neurophysiological Contributions to the Subject of Human Communication" by Mary A. B.
Brazier in [7], p. 63.

"Neuronal Models and the Orienting Reflex" by E. N. Sokolov in Brazier, M. A. B. (ed.), The
Central Nervous System and Behavior, New York: J. Macy, 1960, pp. 187-276.

"Higher Nervous Functions: The Orienting Reflex" by E. N. Sokolov, Annual Review of
Physiology, 1963, vol. 3, pp. 545-580.

"Neuronal Model of the Stimulus: I. The Formation of a Neuronal Model by Repeated
Representation of the Stimulus," by E. N. Sokolov in Rep. Acad. Pedagog. Sc., USSR (1959),
pp- 93-96 (in Russian).

Lubin is quoted from an interview with the author.

No discussion of the adaptive reaction and stress can overlook Dr. Hans Selye whose work
laid the basis for much of the research conducted in recent years. His book [26] has become a
classic.

A brief section on ACTH and its relation to stress appears in [10], p. 306. See also [12], pp.
330-334.

Levi's work is discussed in [20]; in "Life Stress and Urinary Excretion of Adrenaline and
Noradrenaline” by Lennart Levi in [24]; and in "Conditions of Work and Their Influence on
Psychological and Endocrine Stress Reactions" by J. Froberg, C. Karlsson, L. Levi, L.
Lidberg and K. Seeman, Report #8, The Laboratory for Clinical Stress Research, Karolinska
Sjukhuset, Stockholm, October, 1969.

Dubos is quoted from his speech at the Nobel Conference, Gustavus Adolphus College, 1966,
entitled ""Adaptation to the Environment and Man's Future."

Selye is quoted from [26], p. 176.

Data on the effects of crowding will be found in [343]. See also "Population Density and
Social Pathology" by John B. Calhoun in [241]; and The New York Times, December 28,
1966.



341

342

Hinkle's studies are reported in his paper, "Studies of Human Ecology in Relation to Health
and Behavior," BioScience, August, 1965, pp. 517-520.

Selye: [26], p. vii.

CHAPTER SIXTEEN

343

344

345

345
346
346
347

348
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Berlyne, Science, July 1, 1966, p. 26.
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"Summary of Research in Sensory Deprivation and Social Isolation," by Howard H. McFann,
NATO Symposium on Defense Psychology, August, 1961.

Neural transmission rates are given in "Biological Models and Empirical Histories of the
Growth of Organizations" by Mason Haire in [37], p. 375 and in [279], p. 107.

A lucid introduction to information theory is found in "Coping with Administrators'
Information Overload" by James G. Miller, Mental Health Research Institute, University of
Michigan. Paper delivered at the First Institute on Medical School Administration,
Association of American Medical Colleges in Atlanta, Georgia, October, 1963.

Limitations on information processing capacity in humans are discussed in [22], pp. 41-42.
The breakdown of worker performance is described in [6], pp. 47-53.
Also:

"Automation: Some underlying Psychological Processes," by E. D. Poulton, Transactions
(Journal of the Association of Industrial Medical Officers) 15 (3) 96-99, 1965.

The mental rather than muscular limitations are noted in "Components of Skilled
Performance" by Michael L. Posner, Science, June 24, 1966, pp. 1712-1718.

Information glut is discussed in "A Theoretical Review of Individual and Group
Psychological Reactions to Stress" by James G. Miller in Grosser ef al., [14], p. 14.

The possible relationship of overload to mental illness is examined in Disorders of
Communication, vol. XLII, Research Publications, Association for Research in Nervous and
Mental Disease, 1964, pp. 98-99.

Also: "Schizophrenic-like Responses in Normal Subjects Under Time Pressure" by G.
Usdansky and L. J. Chapman, Journal of Abnormal and Social Psychology, 60, pp. 143-146,
1960.

The Gross quote is from his paper, "The State of the Nation: Social Systems Accounting" in
[313], p. 250.

Reaction time is discussed in "Information Processing in the Nervous System" by D. E.
Broadbent, Science, October 22, 1965, p. 460.

For an insightful discussion of the modes of organizational response to overload conditions,
see "Information Input Overload: Features of Growth in Communications-Oriented
Institutions" by Richard L. Meier in [41], pp. 233-273.

Also:
"Some Sociological Aspects of Message Load" by Lindsey Churchill in [41], pp. 274-284.

The strategies of denial, specialization, reversion and super-simplification are analogues of
some familiar organizational responses discussed in these papers.

For "paradoxical phase" see [25], pp. 30-32, 44.

Violence as a response to stress is discussed in "Violence and Man's Struggle to Adapt," by
Marshall F. Gilula and David N. Daniels, Science, April 25, 1969, p. 404.

Japan Times, July 3, 1966.

The story of the Crete cop-outs is told in "Crete: A Stop in the New Odyssey," by Thomas
Thompson, Life, July 19, 1968, p. 23.

The nervous breakdown analogy is from "Has This Country Gone Mad?" by Daniel P.
Moynihan, Saturday Evening Post, May 4, 1968, p. 13.

The Bierl quote is from the Thompson story in Life, July 19, 1968, p. 28.

A Note on Understimulation:



The emphasis in this chapter has been on the problems of overstimulation. What is striking to
anyone who reads through the scientific literature is the similarity of human response to both
high and low stimulation. Apparently, when men are pushed either above or below the
adaptive range, they exhibit some of the same symptoms of distress. Thus psychologists have
recently completed extensive studies of the men who live in the seven US outposts in
Antarctica. The most inhospitable environment inhabited by man, Antarctica subjects these
men to enforced monotony and understimulation. The Amundsen-Scott station at the South
Pole is literally isolated from the rest of the world, except for sporadic radio communications,
for ten months of the year. Temperatures plummet to as low as -100° (F) and the winds that
sweep across the ice sometimes reach velocities of 100 mph. In all these outposts small
groups of men are compelled to live indoors, in extremely close quarters, for protracted
periods. Life inside these stations is probably as "changeless" as in any social environment in
which modern men find themselves.

According to E. K. Eric Gunderson and Paul D. Nelson, in the studies noted above, "Under
conditions of restricted stimulation and activity for prolonged periods, participants reported
an increase in the incidence and severity of emotional and somatic symptoms, particularly on
items reflecting sleep disturbances, depression, irritability, and anxiety." The men felt leaden
and fatigued. Some suffered loneliness and depression. Many exhibited extremely short
tempers, flaring easily into anger.

The chronicles of polar explorers confirm the picture of psychological distress. There are
repeated references to "polar ennui" and frequent symptoms of withdrawal and deadly apathy.
Admiral Byrd, for example, after five months of total isolation at a remote weather station,
suffered a behavior breakdown whose effects lasted for months afterward. In his diary, Byrd
wrote: "Mornings it's a tough job to drive myself out of the sleeping bag. I feel as if I had
been drugged. But I tell myself, over and over again, that if I give in—if I let this stupor claim
me—I may never awake ... Why bother? ... Why not let things drift? ... That is the direction of
everlasting peace. So why resist?" (Byrd, R. E., Alone, New York: Putnam, 1938.)

Significantly, one of the worst punishments known to man is solitary confinement—a
situation in which the individual is not only cut off from the stimulation of social interaction,
but deprived of change and novelty of any kind. For this reason, it is employed by
interrogators and psychologists to "soften up" prisoners whom they wish to brainwash.

It was, in fact, the successful brainwashing of captured American troops by the Red Chinese
and North Koreans during the Korean conflict that spurred research into "sensory
deprivation."

The psychologist D. O. Hebb, a pioneer in this field, found that monotonous sensory
stimulation produces confusion—a disruption of the ability to think clearly. His associates,
Heron, Scott, Bexton and Doane, confirmed that stimuli-deprived subjects had difficulty
concentrating. The volunteers reported anxiety, somatic complaints, occasional
hallucinations, and difficulty in judging the passage of time.

Myers, a US Navy researcher, summarized a decade of sensory deprivation research: "Most
subjects find sensory isolation difficult to endure, are tempted to withdrawal, and have little
appetite to repeat the experience... . Subjects have unusual and compelling reactions. They
experience severe tedium, restlessness, anxiety, difficulty in mental concentration, blurring of
the boundaries of sleeping and waking activities and of reality ... Performance on intellectual
tasks tends to decline ... " In a word, according to Myers, "Sensory deprivation apparently
increases the desire for informative stimulation, though not necessarily the desire for
relatively redundant and meaningless stimulation." ("Sensory and Perceptual Deprivation" by
Thomas I. Myers in [32]).

Moving out of the laboratory, we find that certain employees in advanced automated plants
frequently exhibit similar symptoms of understimulation. These workers are compelled to
spend many hours alone in control booths scanning a variety of dials and screens for signs of



equipment breakdown. But while there are many signals for them to monitor, the signals are,
by and large, repetitive and predictable. Only rarely is there an "abnormal" or novel signal.
When novelty is too low, the worker's alertness fades and he increasingly misses or fails to
report abnormalities. Boredom sets in, and his very self-confidence evaporates. He begins to
doubt his own ability to distinguish between normal and abnormal signals. (See [6]).

There is convincing evidence, moreover, that when deprived of the necessary stimulation we
will take action to create it. Like the laboratory monkey who pushes a lever hundreds of times
per hour for no reward other than the opportunity to look out a window, man exhibits a deep-
seated hunger for novelty when his environment becomes too changeless. He attempts to alter
his surroundings, to create change, thereby bringing the level of stimulation back into the
"adaptive range."

So strong is man's need to stay within the adaptive range that internal mechanisms sometimes
take over when the external environment fails to provide the needed excitement. Recent
scientific research suggests that dreaming is a way of boosting the level of arousal of the brain
and body at a time when they are largely cut off from needed external stimuli. Something
analogous to dreaming seems to occur even in unborn babies. Indeed, the "rapid eye
movements" associated with dreaming occur more frequently in young children than in
adults, and even more frequently in the foetus.

This suggests that within the womb, the least externally stimulating environment of all,
internal stimulation keeps the brain, the neutral network and the endocrine systems in action.
Later, as the baby develops into an adult, as levels of external stimulation rise, and as the
individual develops greater control over his external environment, dreaming and rapid eye
movements tend to fall off in frequency.

To sum up: when the level of environmental stimulation or change falls below a certain point,
the individual is forced below his adaptive range, he suffers distinct distress and takes action
to increase the level of stimulation. When the level of environmental stimulation forces him
above his adaptive range, he exhibits many of the same symptoms—anxiety, confusion,
irritability, and eventual apathy. In this situation, as we see in Chapter 17, the individual
strives to reduce stimulation. In short, all of us, from before the instant of birth to our very
deathbed, wage a continuing, sometimes desperate, sometimes quite creative struggle to keep
the level of stimulation from pushing us above or below our adaptive range.
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421 The future as an organizing principle is studied in "The Future-Focused Role Image," an
unpublished paper by Benjamin D. Singer, Department of Sociology, University of Western
Ontario.

422  The comment on the lack of future perspective in the curriculum is from "Teaching the
Future" by Ossip K. Flechtheim in The Futurist, February, 1968, p. 7.

422  Description of the Condry experiment is based on an interview With the experimenter and/or
test materials. Publication planned by Professor Condry. See also: "Time and Social Class" by
Lawrence L. Le Shan in [339].

424  The quote from Jungk is from his paper, "Technological Forecasting as a Tool of Social

Strategy" in Analysen und Prognosen, January, 1989, p. 12.

425-26 For a fascinating account of experiments With future autobiographies of mental patients, see

[345].
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Material on effects of technology is partially drawn from [332]. See also: "Man's
Deteriorating Environment" by Julian Huxley and Max Nicholson in 7The Times (London),
October 7, 1969.

Commoner quote is from "Attitudes Toward the Environment: A Nearly Fatal Solution."
Paper presented at the Annual Meeting of the American Association for the Advancement of
Science, Dallas, Texas, December, 1968.

See also: The New York Times, December 29, 1968.

For additional material on technological impacts, see [329] and The New York Times for
March 31, April 15, and April 27, 1969.

The research moratorium is described in The New York Times, March 5, 1969.

Evidences of British concern are found in "Britain: Scientists Form New Group to Promote
Social Responsibility" by D. S. Greenberg, Science, May 23, 1969, p. 931. For a report on
international efforts, see "Of Muck and Men," Economist, December 20, 1969, p. 15.

Attitudes of the youth movement toward technocracy are discussed in "Altering the Direction
of Technology" by Robert Jungk in Student World, #3, 1968. Geneva: World Student
Christian Federation, p. 224.

Research and development figures are from [169], p. 24.
Lapp is quoted from [290], p. 29.

Lack of science policy is charged in OECD report [335]; see also The New York Times,
January 13, 1968.

Technological likelihoods are discussed in [159], pp. 51-52.

OLIVER's potentials are explored in "Computer as a Communications Device" by J. C. R.
Licklider and Robert W. Taylor in Science and Technology, April, 1968, p. 31.

For discussions of the supersonic transport, see "The SST and the Government: Critics Shout
into a Vacuum," Science, September 8, 1967, and "Sonic Booms from Supersonic Transport"
by Karl D. Kryter, Science, January 24, 1969.

The proposal for an artificial ocean in Brazil is described in "A Wild Plan for South America's
Wilds" by Tom Alexander in Fortune, December, 1967, p. 148.

On forecasting value change, see "Value Impact Forecaster—A Profession of the Future" by
Alvin Toffler in [131].

Scientists' resistance to regulation is commented on in "Change and Adaptation" by Amitai
Etzioni in Science, December, 1966, p. 1533.

The case for the regulation of technology is argued in "The Control of Technology" by O. M.
Solandt in Science, August 1, 1969. See also a thoughtful discussion of policy problems in
science and technology in [333] and a short statement by the leading Congressional advocate
of technological assessment in [314].

For detailed theoretical and historical studies of the problems of technological assessment, see
the papers of Mayo, [323], [324], and [325]. See also: "Early Experiences With the Hazards
of Medical Use of X-rays: 1896-1906" by Barbara Spencer Marx. Staff Discussion Paper 205.
Program of Policy Studies in Science and Technology. Washington: George Washington
University.

On the need for technological policy, see [290], p. 220.
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Moynihan in [313], p. 497.
Author's interview with Raymond Fletcher.

Vickers is quoted from "Ecology, Planning and the American Dream" by Sir Geoffrey
Vickers in [241], p. 374-395.

For Harrington's argument see [318].
Galbraith's position is elaborated in [82].
The Woodstock participant is quoted from The New York Times, August 25, 1969.

Information on the funds is from "Playboy's Guide to Mutual Funds" by Michael Laurence in
Playboy, June, 1969, p. 152. The non-economic interests of mutual funds are discussed in
"The Funds of the Future: 2000 A.D." by Alvin Toffler, Channing Balanced Fund Annual
Report, New York, 1969, p. 6.

Ford's "program related investment" program is described in "New Options in the
Philanthropic Process," Ford Foundation Statement of policy, New York: Ford Foundation,
1968. See also: "New Agency Lends First Million to Aid Ghetto Businesses" by Vic Jameson
in Presbyterian Life, reprint dated 1968; and mimeographed "PEDCO Guidelines for Loan
Approval" issued by Presbyterian Economic Development Corp.

Udall is cited in "The Idea of a Social Report" by Daniel Bell in the Public Interest, Spring,
1969, p. 81.

Gross' quote is from his Preface to [313], p. ix.

The social indicators movement is one of the most significant forces in the social and
behavioral sciences today. Yet, the literature is still small enough to be manageable. Five
basic works are: [313], [317], [327], [330], [337].

Ogburn is cited from a longer discussion of prediction in [47], p. 304.
MacRae's remark is from his chapter, "The Crisis of Sociology" in [298].

For a valuable, though already dated listing and evaluation of forecasting methodologies, see
[157].

Delphi is described in [155].

A short, useful introduction to Cross Impact work appears as "Initial Experiments with the

Cross Impact Matrix Method of Forecasting" by T. J. Gordon and H. Hayward in Futures,
December, 1968, pp. 100-116.

Christoph Bertram is quoted from his paper, "Models of Western Europe in the 1970's—the
Alternative Choices" in Futures, December, 1968, p. 143.

For the report of President Eisenhower's goals commission, see [331]. The quotation is from
p. xi.

472-73 Nixon: from Statement by the President on the Establishment of a National Goals Research

474

476

Staff, White House Press Release, July 13, 1969.

"The Politics and Vision of the New Left" by Todd Gitlin, Radical Education Project, San
Francisco. (mimeo) pp. 2, 5.

"The Application of Cybernetics to Psychiatry" by W. Ross Ashby in [48], p. 376; see also
[1].



481 Osgood's Project PLATO is noted in "Report of Developments since the Conference of
Overseas Sponsors held in London in November, 1965," Mankind 2000, London: Preparatory
International Secretariat, August, 1966, p. 2; a further report appears in "Involving the Public
in Futures" in Futures, September, 1968, p. 69.

481-82 The televised games are mentioned in Education Daily, April 25, 1969.
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