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B Y D E N N I S G A B O R 

GROWTH 
Nobel Laureate 

Penriis Gaboy. inventor of holography, 
projects us into his lively mature society, in which hope means more 

than growth for growth's sake 
T i l l now man has been up against Na­

ture ; f rom now on he w i l l be up against 
his own nature. " The age-old enemy, pov­
erty, is defeated in one-quarter of the 
wo r l d ; almost all the ailments that used to 
k i l l half the people in childhood are el im­
inated. There is no enemy left but man. 
We have every right to be proud when we 
look back, none at all for pride when look­
ing forward. The tragic situation has 
arisen that the very talents that have made 
the naked ape the master of the earth are 
now turn ing against h im —his f ighting 
temper, his restless quest for novelty, his 
craving for excitement and adventure, 
even his virtues, such as the love and care 
for his progeny and his willingness to sac­
rifice himself for his tr ibe or for his nation. 

Science in combination w i t h national­
ism has created a situation i n wh ich a total 
war could wipe out all civi l ization. Sci­
ence in combination w i t h love for progeny 
has created overpopulation. Science in 
combination w i t h the old economic vir­
tues has created techniques that can vir­
tual ly el iminate work , the most harmless 
occupation of man, and have brought us 
face to face w i t h an age of leisure, for 
wh ich we are psychologically unprepared. 

Anxious preoccupation w i t h the future 
has become very intense among the crea­
t ive minorities of al l industrial countries. 
More and more th ink ing people have real­
ized that our free industrial civi l ization, 
wh i ch w i t h al l its faults is far superior to 
most systems of the past not only in mate­
r ia l success but also in humanity, is not 

\ l ike ly to survive another generation w i th -
\ out fundamental institutional changes, 
i In this last quarter century of steadily 
5 increasing affluence few people dared to 
\ face the obvious fact that exponential 
| g rowth cannot be continued indefinitely. 
i Growth had become synonymous with 
I hope, and man cannot live wi thout hope. 

It now appears that a crisis is upon us, 
long before most people expected i t . First 
in Br i ta in , then a l i t t le later in the United 
States, production growth slowed down 
and even came to a temporary stop, whi le 
prices went up steadily, i n spite of grow­
ing unemployment. The present crisis w i l l 
probably pass away, production w i l l rise 
again through new technological improve­
ments. But the causes w i l l remain w i t h us, 
and I believe that they w i l l be felt again 
in new crises. I t is my belief that the pres­
ent crisis is already a crisis of saturation, 
foreseen by J. M . Keynes 40 years ago. 

I have t r i ed to sketch out a mature so­
ciety—a. peaceful wor ld on a high level of 
material civi l ization, wh ich has given up 
growth in numbers and in material con­

sumption but not growth in the quality of 
l i fe, and one that is compatible w i t h the 
nature of homo sapiens. This last condi­
tion is a very hard one. The conquest of 
nature by rationalism, which has created 
science and technology, has brought us 
face to face w i t h the basic irrat ional i ty 
of man. Irrational man craves security, 
but he despises it as soon as i t is won. 

Shall we be able to overcome the mu l t i ­
tude of obstacles in a wo r l d organized for 
power and ruled by fear? Can we effect 

what amounts almost to a mutat ion in the 
nature of man? I do not know the answer; 
I know only that we must not stop try ing. 

About three-quarters of the population 
of the globe is st i l l engaged in the fight 
against a stingy and hostile nature. The 
most advanced quarter has almost de­
feated nature, wh ich fights back only as a 
ro t t ing corpse does: by pol lution. 

M y concern is w i t h the advanced quar­
ter. Our problem is new i n history, and we 
do not know whether it can be solved. I t is 
the problem of men and women l iv ing a 
peaceful, contented life at a high level of 
material comfort and security, w i thout the 
daily struggle for life. Freud called our 
trouble the "malaise i n civi l izat ion." 

That malaise manifests itself most openly 
on the university campuses. We must not 
dismiss it l ightly because only a small frac­
t ion of the students have resorted to vio­
lence; there are good reasons for believing 
that the majority w i l l also soon be seri­
ously disaffected. Nor is there any reason 
to believe that the disaffected students 
w i l l settle down to become docile, satis­
fied members of the consumer society. 
This is neither l ikely nor desirable. The 
consumer society must change into a ma­
ture society, and the protest of the young 
generation is a social force we must util ize. 

A second group that behaves mi l i tant ly 
is the organized, unionized workers. 
Strikes are an annoyance rather than a 
serious social danger—a part of the price 
we pay for a free society. A more impor­
tant symptom of things to come is silent 
protest —the spreading of voluntary ab­
senteeism. In Br i ta in i t is estimated to have 
caused the loss of at least 30, but perhaps 
40, times as many work ing days as have 
been lost by strikes. The loss is about 5 to 
6V2 percent of the total work ing t ime, 
which makes the difference between a 
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good rate of growth and stagnation. 
Voluntary absenteeism is a clear symp­

tom of the revolt against the consumer 
society. A not insignificant minor i ty of 
workers prefer less work for less pay. 
Even i f there is nothing much to f i l l their 
free t ime, i t is sweetened by the feeling 
that i t is an expression of protest, by the 
satisfaction of having damaged a l i t t le the 
hated industrial machinery and by having 
fol lowed their own free w i l l . 

As long as this phenomenon remains 
w i t h i n moderate l imits , i t is a safety valve 
for the expression of social dissatisfac­
t ion. But it can lead to serious difficulties. 

In the communist countries, where 
strikes are i l legal, the continual monoto­
nous work leads to boredom on the part of 
the workers, who become even more effec­
tively alienated than those in the capital­
ist countries. Nevertheless, production 
has steadily increased in the USSR in the 
years when it has come almost to a stand­
sti l l in the U.S. and in Br i ta in , and herein 
lies a danger. The expectation of growth 
is the chief dr iv ing power in the free econ­
omies, but the expectation of reduced or 
even zero growth slows down the invest­
ment rate, which has already fallen to a 
dangerously low level in the U.S. and 
Br i ta in . I f the gap between expectations 
and productive investments widens, there 
w i l l be a crash or governments w i l l take 
over a larger sector of the economy and 
further restrict indiv idual freedom. 

T w o more unhealthy symptoms of our 

U rnfortunately, 
human nature 
loves life 
best when it is 
in danger." 

times must be mentioned. One is the fright­
ening increase in drug addiction, and the 
other is the mount ing crime rate. The fight 
against drugs w i l l be a never-ending strug­
gle. The great increase in crimes of vio­
lence is a manifestation of human nature 
at its worst. It is t ime to take it seriously, 
and not just by strengthening police forces. 

These four symptoms of malaise in civ­
i l ization are on different moral levels, 

contain an element of hope. The re-
j yp^ of the university youth is fed by ideal-

9 J 

ism; i n the Uni ted States i t takes its main 
strength from revulsion against the Viet­
nam war. A n d the silent protest that man­
ifests itself i n voluntary absenteeism seems 
to show that there may be less resistance 
than one might have expected to slowing 
down the whir l ing-dervish economy of 
the consumer society. 

D r u g addiction and cr ime, on the other 
hand, are t ru ly pathological symptoms, 
wh i ch increasingly affect the weakest and 
worst members of our rich and free so­
ciety. The young rebels wou ld passion­
ately deny that i t is free, but it is free com­
pared to the total i tarian societies, i n wh ich 
al l these ills are cured by repression. 

There may be "symptomat ic" cures other 
than repression, but there is only one gen­
eral remedy: the love of life. Unfortun­
ately, human nature loves life best when 
it is in danger. Can we create a society 
wor thy of being loved, and can we make 
men and women love life when i t is secure? 

I n 1848 Marx and Engels wrote : 

The bourgeoisie during its rule of scarce 100 
years has created more massive and more colos­
sal productive forces than have all preceding 
generations together. Subjection of natures 
forces to man, machinery, application of chem­
istry to industry and agriculture, steam naviga­
tion, railways, electric telegraphs, clearing of 
whole continents for cultivation, canalization 
of rivers, whole populations conjured out of 
the ground —what earlier century had even 
a presentiment that such productive forces 
slumbered in the lap of social labour? 

I t may be somewhat surprising that they 
said "bourgeoisie" where we would say 
"science and technology," but they saw 
something we can easily miss—that it was 
the rise of capitalism that had accom­
plished "wonders far surpassing Egyptian 
pyramids, Roman aqueducts and Gothic 
cathedrals"—the achievements of the 
feudal and monolithic systems of the past. 

Let us take stock of what capitalism has 
achieved in that most capitalistic of al l 
countries, the United States. First, satura­
t ion in consumer durables, that is, a state 
i n wh ich gadgets have to be replaced only 
when they have worn out, cannot be far 
away. Second, the Americans are rich in 
goods that cannot be easily measured. 
The overwhelming majority of the workers 
have well-dressed wives and healthy chi l­
dren, and few have experienced hunger. 

But the Americans are far f rom happy. 
Everybody is worr ied about inf lat ion, 
quite a few about the possibility of unem­
ployment. "Stagf lat ion" (stagnation w i t h 
inflation) had a worse psychological im­
pact on the Americans than on any other 

people because they had counted on auto­
matic growth more than anybody else. 

I am tak ing a determined stand on the 
thesis that g rowth w i l l have to reach a 
turn ing point and that we must work to­
ward a gentle saturation, a stable eco­
system. That is easily misunderstood by 
those who accuse us "ant ig rowth heretics" 
of want ing to stop growth here and now. 
Growth is mult idimensional , and i t has 
healthy and unhealthy sides. 

First, there is population growth. Every­

body knows that it w i l l have to come to 
a stop some t ime, because the area and 
the resources of the wor ld are f inite. But 
we cannot stop it overnight. We must re­
sign ourselves to the fact that a stationary 
state w i l l not be reached in the industrial 
countries in less than 50 years and in the 
underdeveloped countries a few decades 
later, by wh ich t ime the wor ld population 
w i l l be hardly less than eight b i l l ion. 

Second, there is industrial growth. The 
food industry must grow faster than wor ld 
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populat ion, because about half the world's 
populat ion is suffering from an insuffi­
cient diet. The know-how is available: 
dwar f wheat, hybr id maize and high-
y ie ld rice may be able to feed a wor ld pop­
ulat ion two to three times the present 
f igure. A l l these, however, require an 
enormous increase in the use of fertilizers. 
Ni trogen can be obtained f rom the air, 
but the st i l l vast deposits of potash and 
phosphates may not last much longer than 
100 years. I t is useless to worry about this 

has been drawn to another danger. The 
pol lut ion per inhabitant in the wealthiest 
f i f th of the wor ld is about 50 times that 
in the other four-fifths; fu l l industr ia l 
development might raise the wor ld pol lu­
t ion rate to a level at wh ich it could k i l l off 
the major part of the w o r l d s population. 

The situation i n the advanced coun­
tries is fundamentally dif ferent. Our 
difficulties can be classed, i n increasing 
order of importance, as technological, 
inst i tut ional and psychological. Let us 

now, because it is an ethical imperative 
that we must feed everyone w i t h the 
means at our disposal, and feed them wel l . 

I n d u s t r i a l d e v e l opmen t i n the poor 
th i r d or hal f of the wor ld presents us w i t h 
a similar d i lemma. I t is extremely unl ikely 
that these nations can be brought up to 
the Amer ican or Western European level 
of consumption w i t h i n 30 or even 50 years. 
I f they were, some of the key metals and 
minerals wou ld be exhausted we l l w i th ­
in the next 100 years. Recently attention 

first see how far technology could take 
us by the year 2000 in the absence of 
countervail ing forces. 

About 150 years ago 80 percent of the 
population had to work the land in order 
to provide just enough food for al l . I n 
the United States about 5 percent of the 
labor force now produces more than 
enough food not only for the 200 mi l l ion 
Americans but for scores of mil l ions abroad. 

What has happened in agriculture can 
happen in all industries. A t present i n the 

U.S., blue-collar workers make up only 
one-third of the labor force, in the Euro­
pean industr ia l countries about half. The 
proport ion is steadily sinking. 

How far can this proport ion decrease 
by 2000 A.D.? A straight extrapolation of 
the last five to ten years gives about 20 
percent for the U.S., about 40 percent for 
the U.K. But these are extrapolations of 
the reductions obtained in the face of con­
stant opposition by the labor unions. The 
blue-collar labor force could decrease by 
half a mi l l i on a year instead of increasing 
by one and a half mi l l i on , and this gives 
about 10 percent by 2000 A.D. 

But are there no l imits set to the effi­
ciency of technology by the exhaustion of 
raw materials? Probably not. Uran ium is 
present i n the rocks and the seas i n im ­
mense quantities. I t has proved economi­
cal to gr ind down granite and separate 
the uran ium, and i t can be extracted from 
the seas at probably not more than four 
times the present price. This reservoir 
can never be exhausted, because the rivers 
wash more uranium into the seas each 
year than could be consumed by a wo r ld 
population several times the present and 
fully industrial ized. There is therefore no 
danger of industrial civi l ization coming to 
an end through shortage of power, and 
w i t h abundant power al l metals can be 
extracted from even the poorest deposits. 

Let us now tu rn to other dimensions. 
Medical science has already extended life 
expectancy in the industr ial countries to 
over 70 years, but for older people i t is 
usually not much better than medicated 
survival. I t is not too much to expect that 
by the end of the century science w i l l re­
store for the older people the health and 
strength of the pr ime of l i fe. 

Technology can even solve an appar­
ently impossible problem: providing more 
unspoiled nature for an increased popu­
lation. The new crops are so economical 
that only a fraction of the area now under 
cult ivation wou ld be needed even in coun­
tries l ike India. But sti l l greater progress 
can be expected from the growing of micro­
organisms on o i l , in the sea and in tanks. 
I t would then be possible to concentrate 
food production in a restricted area and 
let people do w i t h the rest as they l ike. 

In the case of rapid transport, technol­
ogy starts defeating itself. In 1970 six 
mi l l ion Britons enjoyed holidays abroad. 
There is no technical or economic h in­
drance to this number growing to, say, 30 
mi l l ion . But Venice or Florence can hardly 
take twice the present number of tourists, 
let alone ten times. The beauties of the 
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past cannot be shared by a l l . This is a 
problem technology- cannot solve. 

This sketch of material development is 
completely realistic in terms of the scien­
tific-technological possibilities, complete­
ly unrealistic i f we take into consideration 
the present state of the wor ld and the 
present moral development of man. In 
its riches it is far beyond the dreams of 
the early Utopians, but we no longer be­
lieve in Utopias. Why not? One reason is 
that in this century we have l ived through 
two terrible wor ld wars. But the other, 
and probably the more important, reason 
is that we have also seen an epoch of un­
paralleled material progress —wi thout 
enthusiasm or pride. 

America has just passed the threshold 
of what Herman Kahn called the "post-
industrial society" w i th $4,000 GNP per 
capita and is on the way to its upper l imit 
of $20,000. Unemployment is held at 4 
to 6 percent by keeping 2.5 mi l l ion young 
men under arms, by a major war in Viet­
nam, by an enormous war industry, but 
chiefly by Parkinsons Law. The Amer i ­
can economy could manage without the 
V ie tnam war, but the alternative would 
be to increase civi l ian consumption much 
more steeply. In order to take up the 1.5 
mi l l i on new workers per year, the GNP 
per capita ought to increase by at least 
4.5 percent a year instead of the 3.5 per­
cent averaged in the previous 20 years. 
But i f that increase were maintained 
unt i l 2000 A . D . , it would have meant 
a 4V2-fold increase per capita and a spend­
ing power of about $40,000 per family 
in 1971 dollars! 

Something w i l l have to give. I f we can­
not th ink of something better, the con­
sumer society w i l l come to an end through 
that nausea that is already becoming man­
ifest in the rebellious students. 

I believe that there is no need to break 
w i t h the Protestant ethic, w i t h the pr in­
ciple that "He who does not work , neither 
shall he eat. A l l we have to do is not 
interpret " w o r k " as "product ion . " 

In fact, much that passes nowadays for 
productive work is sham production. The 
mil l ions of workers who have become re­
dundant on the production l ine have been 
absorbed by the offices. Around 1950 
some very able men estimated that ten 
of the rather slow electronic computers 
available then could do all the computa­
t ion necessary in the U.S. There are now 
more than 70,000 fast computers there. 
. The analytical minds that devised the 

\ ^computers are giving more and more at-
QAteittion to their applications. This, how­

ever, brings us back to the same di lemma. 
It w i l l not be possible much longer to boost 
consumption at the same rate that ration­
alization and computerization increase 
indiv idual efficiency. 

The public sector of our economy is 
l ikely to defend itself longer against this 
di lemma than the private one. Every new 
social service means setting up new of­
fices w i t h thousands of public servants. 
I have long regarded Parkinsons Law 
as a healthy manifestation of the Protes­
tant ethic. Decent people want to work 
because they want to feel socially useful. 

The transition toward a mature society 
w i l l be di f f icult , but not impossible. I t 
should not mean the replacement of in­
dividual drive by a Parkinsonian bureau­
cracy. For the great transformation be­
fore us we must capture as much as pos­
sible of the spirit of early, heroic capital-

; ism without its cruelties and crudities. 
The fear of machines is almost as old as 

industrial civi l ization. There are two sides 
to this problem. On the one hand, indus­
try based on technology is an essential 
organ of our civi l ization; it has a fierce 
w i l l to survive, and for this i t must remain 
profitable. The other side is the w i l l of 
creative technologists to produce innova­
tions. These two forces have created 
something that seen from the outside 
appears to be "technology autonomous." 

Technological industry creates the ma­
terial necessities and luxuries of l i fe, but 
also plastic bottles, throwaway goods and 
other sources of solid waste and pol lut ion. 
I t also creates fashion, put t ing pressure on 
the consumer to discard durable goods 
whi le they are sti l l usable. At a conserva­
tive estimate, without fashions or waste, 
the industrial effort could be reduced by 
at least a quarter — but what would the re­
dundant workers do? If they join the un­
employed, they cannot buy what the re­
maining three-quarters of industry pro­
duces. This is the whirl ing-dervish econ­
omy at its most obvious. 

The other source of the seemingly au­
tonomous drive of technology is the self-
interest and the mentality of the technolo­
gists. Creative, inventive minds in indus­
try are always searching for new products. 
There is rarely a preexisting demand be­
cause the imaginations of the consumers 
are far behind those of the inventors. 

The race to the moon was a logical out­
come of the drive of inventors. I t is a com­
pulsion for them to look, at every stage 
of technology, for the next dif f icult but 
feasible objective—and if something can 
be made, it must be made! 

I have f irsthand knowledge of the com­
pulsion to invent, because I have l ived by 
it and for it dur ing my long scientific-
engineering life. It is wonderful to live 
w i t h a dream that slowly turns into hard­
ware or into a workable process. It is not 
wi thout regrets that I have come to real­
ize that invention, in the sense of gadge-
teering, must end. But the inventive spirit 
must not perish. I t must now be redirec­
ted toward social inventions. 

Many technologists have become aware 
of the contrast between the scientific, pur­
poseful organization of engineering pro­
jects and the haphazard, inadequate pro­
cesses of society. Many thousands of them 
are deeply conscious that we have our pr i ­
orities wrong. The avant-garde of tech­
nologists are engaged either in war work 
or in pyramid bui ld ing (the space race), 
or they are desperately t ry ing to give some­
thing to the already overloaded consumer 
society. They are aware that meanwhile 
the social machinery is groaning, that it 
is racked by pol lut ion, the senseless drive 
toward megalopolis, stagnation, infla­
t ion, unemployment, drugs and cr ime! 
How w i l l i ng many of the best would be 
to work instead on law enforcement, city 
planning, traffic reorganization and the 
l i k e — i f only there were jobs. 

I t is fashionable nowadays to say that 
we st i l l know nothing about mans nature. 
Indeed, i t may be a few hundred years 
before we have a science of psychology on 
a level w i t h the " h a r d " sciences. But we 
cannot wai t so long when man's condit ion 
may change as radically in the next 50 
years as it has in the past 5,000. 

Here are two observations most people 
w i l l be able to check from their own ex­
perience or insight: 1) man is wonderful 
in adversity, weak in comfort, affluence 
and security; 2) man does not appreciate 
what he gets wi thout an effort. The first 
gives us a warning of the dangers, the 
second a hint how to avoid them. 

1. Man is wonderful in adversity. Not 
al l , of course, but a good many whom in 
daily life one might take for weaklings. 
I know three Hungarian writers who spent 
years in the prisons and concentration 
camps of Rakosy's Hungary. A l l three 
assert that they never felt physically bet­
ter and mentally more alert than when 
they were fed on mi ldewed bread, frost­
bi t ten potatoes and stone-hard beans— 
and not much of those. The powers of re­
sistance these intellectuals developed are 
almost unbelievable. One of them d id not 
notice that he was being tortured when he 
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was shut in a cabin in wh ich sharp spikes 
forced h im to stand upright because he 
was too intent on th ink ing out a reply to 
a question from a fellow intel lectual. 

2. Man does not appreciate what he 
gets without an effort. Our whole tech­
nological civi l ization is running in the 
direct ion of getting more w i t h less effort! 
I w i l l not dwel l on the obvious argument 
that somebody stil l has to do the work. 
This does not take us very far, because 
w i t h a highly developed technology all 
the work in the wor ld could be done by a 
volunteer minor i ty . 

There also exists, however, a contrary 
tendency in human nature that asks not 
only for effort but for sacrifice. A r thur 
Koestler argues that this belief in human 
sacrifice, even in self-sacrifice, is a bui l t-
in evolutionary error in man and is l ikely 
to lead h im to destruction. He may we l l 
be right: collective madness of the type 
of religious wars may yet recur. But these 
mental epidemics do not occur by "spon­
taneous combustion"; they require leaders 
and organizations, and a watchful society 
ought to be able to stifle the chain reac­
t ion at an early stage. What is l ikely to 
remain, the individual w i l l to solidarity 
and sacrifice, can then be canalized into 
constructive channels. 

The teachings of the great founders of 
religions and of moralists have not per­
manently prevailed against the dark sides 
of human nature, but now they have a 
powerful ally in science. I t is a fashionable 
stupidity to reproach science for not hav­
ing an ethical content. Indeed, science is 
ethically neutral , but i t was this neutral i ty 
that enabled science to achieve great 
moral improvements in human society, 
first by driving out superstitions. M a n s 
m ind has a sinister bias. It finds an ex­
planation for everything, and in the pre-
scientific mind the explanations and the 
remedies were mostly cruel. 

The second great moral achievement of 
science was that if made physical pain un­
necessary. As long as pain was unavoid­
able, people delighted not only in public 
tooth pul l ing but also in public executions. 
Not many people nowadays could stand 
the sight of an executioner digging a red-
hot poker into a screaming wretch. 

Most contemporary intellectuals tend 
to forget these things. Let me remind them 
of the moral progress they have made 
themselves through the progress of sci­
ence and technology. Here is a quotation 
f rom Dav id Ricardo, who, according to 
his contemporaries, was a benevolent man: 
The comforts and well-being of the poor can­

not be permanently secured without some 
regard on their part, or some effort on the part 
of the legislature, to regulate the increase of 
their numbers, and to render less frequent 
among them early and improvident marriages. 

Certainly, we sti l l have to utter warn­
ings against overpopulation, but we do 
not address them to " the poor" but to 
everybody. This is the moral progress of 
sociologists in a hundred-odd years. 

Unt i l fairly recently in human history, 
onlv a minor i ty had the chance to develop 

U 
is held at 4 to 6 percent 
chiefly by 
Parkinson's Law." 

their ful l personalities. Only the machine 
age made i t possible to raise the ideal of 
a democracy, i n wh ich everyone has a 
chance to develop his fu l l personality and 
is treated according to his merits. The 
technological age has taken us a step fur­
ther. "To each according to his needs" 
used to be nothing but an empty slogan. 
I n the age of affluence, we can and must 
take i t seriously. 

The needs of people must be satisfied 
for two entirely different reasons. One is 
the ethical postulate that nobody should 
suffer unjust hardship. The other has to 
do w i t h stabil ity; a society in which many 
people are unhappy cannot be stable. 

Elevating humanity to a higher degree 
of civil ization w i l l not be possible wi thout 
elevating it to a higher moral level. So far, 
the Protestant ethic has been sufficient 
as a moral mainstay; i t w i l l not be suffi­
cient in the future. It needed only a min­
imum of human decency to recognize that 
the " to i l ing masses" who maintained the 
whole of the society deserved social jus­
tice. But when the toi l ing masses are no 
longer needed, justice w i l l have to f ind 
other foundations. 

How can we make a reasonable com­
promise between the needs and wishes of 
individuals and the requirements of a 
highly developed technological society? 

I f we are to tackle this problem ration­
ally, we must take account of the tremen­
dous diversity of human character. Ind i ­
viduals are so vastly diverse that it wou ld 

be hopeless to construct a scheme of clas­
sification that could do justice to every­
one of them. The classification I have 
attempted may be, at least for a start, 
sufficient for the social engineer who 
wants to know his material . 

Intelligence, the abi l i ty for problem 
solving, is the first component of human 
character that has found a satisfactory 
quantitative measure. IQ does not signify 
anything absolute; it is merely the stand­
ing of the indiv idual in the group in w hich 
he was tested. 

Al though the demand for intelligence 
is increasing, it is by no means certain 
that it w i l l continue to do so for more than 
perhaps one generation, except in the top 
brackets. Dur ing the technological revo­
lut ion , intelligence became indispensable 
for production. It may be of equal im­
portance in the future but for a different 
reason: in order to understand our civili-

i zation and to be at peace with it. 
Not many employers would engage a 

man on the strength of his intelligence 
alone wi thout having at least some idea 
of his honesty. Ethical behavior, however, 
cannot be tested by any battery of ques­
tions. Reasonably reliable indications can 
be obtained only from observation of ac­
tual social behavior, and this creates an­
other important difference between the 
IQ and the Ethical Quotient, or EQ. The 
first can be applied to schoolchildren, the 
other only to adults. I regard crime pre­
diction from tests, heredity and family 
circumstances as one of the most impor­
tant future tasks of psychological science. 
I f an EQ measure were devised and ex­
tended to younger age groups, it would be 
of the greatest interest for recommending 
corrective education. 

It wou ld be of equal interest to f ind out 
how EQ and IQ are correlated. When we 
measure human types—the "dedicated 
nurse" w i t h average intelligence but high 
EQ, the "dedicated physician" w i t h high 
IQ and EQ, and two low-EQ types, the 
"master c r im ina l " and the "moronic cr im­
ina l "—we realize that a civilized society 
would hardly be possible without a strong 
correlation between intelligence and ethos. 

I f one asked employers what qual i ty 
they would appreciate after intelligence 
and honesty, many wou ld answer "mo t i ­
vat ion. " But how can we ascertain mot i ­
vation? A n experienced educator or psy­
chologist can gain a thorough acquaintance 
w i th the ideals, values, dreams and wishes 
of young people and can project f rom their 
behavior dur ing their school years and 
from their family circumstances whether 
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their attachments to their life plans are 
l ike ly to be lasting. 

Another general descriptor that may be 
of importance for social engineering is 
dominance. A mature society w i l l not sur­
vive w i thout some sort of vert ical order. 
What we must guard against is " p u r e " 
dominance—the w i l l of individuals to sub­
ject others to their power because they 
enjoy doing so. In its extreme form I wou ld 
call this "power addict ion," and power 
addicts must be excluded f rom power. 
Experienced educators w i l l have no di f f i ­
culty i n recognizing the incipient power 
addict and can warn society against h im. 

The opposite end of the dominance 
scale, submissiveness or suggestibility, 
also has social dangers. I t too ought to be 
noticed at an early age by educators, and 
special care ought to be taken to put the 
suggestible into the right environment. 

One more descriptor I want to single 
out w i l l strike many readers as strange: 
the capacity for happiness. In the present 
epoch, when the pressure of scarcity is 
wan ing and we are approaching some­
th ing l ike social justice, the happiness of 
individuals w i l l be more and more l imi ted 
by their own talent for i t . And the most 
valuable people i n a mature society w i l l 
be those who are happy and can spread 
goodwil l and happiness around them. 

N o Utopian wr i te r has yet dared to vis­
ualize a Cockaigne, a society i n wh ich no­
body works. But we are faced w i t h the 
enormous double task of arresting the 
growth of the consumer society before i t 
collapses through wars or through existen­
t ia l nausea and changing "human nature " 
to f it into a system in which progress is not 
measured by the annual growth of the 
Gross National Product. 

I cannot visualize anything l ike a " f i n a l " 
state or, more realistically, an almost sta­
tionary state that lasts long enough for 
education and bioengineering slowly to 
transform the majority of human beings 
into the highest types of homo sapiens and 
the highest types into "supermen." But I 
can visualize a state of transition toward 
i t . This would sti l l be a "consumer society" 
in the sense that i t supplies its citizens 
lavishly w i t h material goods. But i t also 
provides them w i t h work. 

I w i l l assume for the transitional period 
a level of technology no higher than the 
present one but much better organized. 
We must keep up a level of employment 
not very different f rom the present, but 

i the distr ibut ion of occupations w i l l have 
*to be made gradually very different. The 

t ime no longer needed to produce goods 
w i l l be used to improve the qual i ty of life. 

Automat ion and mechanization of man­
ual and clerical work are powerful means 
for increasing the weal th and well-being 
of our industr ial civi l ization. But i f we do 
not halt them, we cannot stop the low­
est intelligence brackets f rom becoming 
unemployable on the production line. I f 
we pay such people just enough to live 
on, we destroy their purchasing power, 
apart f rom making them miserable. If we 

high-level civil ization requires personal 
service i n shops, catering establishments, 
even in the home, not by machines and 
not by slaves but by free people. 

But how can we make the approach to 
such a new distr ibut ion of employment 
wi thout ordering people into appropriate 
lines? There are, it has been said, two 
nonviolent ways of effecting reforms: 
Thomas Jefferson's pr inciple , " I t is a good 
thing, let us realize i t , " and Alexander 
Hamilton's principle, "Make i t pay! " A 

pay them wel l , we create a dangerous 
attraction for those who have the intel­
ligence to work but do not l ike it much. 

I see only one way out of these di f f i ­
culties: we must maintain full employ­
ment in the transitional period, extend­
ing it even to the least intel l igent. Extra 
work must be provided not by Parkinson's 
Law but by a great extension of services. 

Up to now the greater part of the labor 
force that has become redundant on the 
shop floor has gone into offices. But a 

thorough transformation can come about 
only from the combination of the two. 
The governments and the leaders of opin­
ion must prepare reeducation and retrain­
ing plans and enlist the support of those 
concerned. But they must also make it 
pay for individuals and interest groups. 

Instead of paying for people to be idle 
on the shop floor and for inf lated offices, 
the taxpayer w i l l pay for larger educa­
tional institutions, and he w i l l receive ser­
vices formerly reserved for the minori ty . 
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L ike most reforms, this w i l l work out prop­
erly only in the second generation. But 
come it must, because the alternatives are 
both ridiculous and frightening. 

When i t does not pay for private capital 
to steer toward the public welfare, the 
democratic solution is: "Make i t pay!" 
This does not mean that we must make 
lame ducks solvent or that we ought to 
pay for pol lut ion control out of public 
subsidies. There is no need always to 
make up the difference w i t h taxes. I f 

plastic bottles present a disposal problem, 
the public w i l l go back to glass bottles, and 
it can be made to pay for electric motor­
cars when internal combustion engines 
are prohibited. Of course, the public w i l l 
have to pay for all this; but it w i l l get 
clean air and safety in exchange. 

There are other establishments in the 
public interest where it is not so easy to 
raise the capital w i thout using the tax­
payers' money. In most highly industrial­
ized countries the expenditure of the pub­

lic sector is now about half the GNP. I n 
the European countries a considerable 
part of this is health and old-age insur­
ance. Heavy taxation for these services 
w i l l make it dif f icult to finance public 
transport, new towns, slum clearance 
and a new education system. 

In terms of materials and services, the 
transformation is possible; therefore it 
must be possible to finance i t . The first 
step is to admit that our system is not as 
efficient as many l ike to believe. Employers 
w i l l be more w i l l i ng to admit this than 
unions. But i f we can convince them that 
increased efficiency does not mean un­
employment, we may reach the second 
step—public consent. The th i r d step is 
f inancing. 

Let us assume the resistance of the 
labor unions can be overcome i f there are 
large programs offering new jobs to the 
redundant workers. Industr ial (and many 
commercial) f irms w i l l be only too happy 
to speed up the streamlining process. 
They w i l l have no dif f iculty i n raising the 
capital i n the open market, because they 
can expect lower overhead costs and in­
creasing outputs. 

But how can we raise the capital for the 
public program? In a free economy, socially 
beneficial programs can compete w i t h 
profitable ones only i f they show a profit 
for indiv idual enterprise; otherwise the 
capital has to be taken from the taxpayers. 
I believe, though, that there is an inter­
mediate way. Take the profit out of taxes 
but not the capital. Let the State issue 
a bond for the financing of public works 
redeemable according to the index of i n ­
dustrial shares w i t h an interest rate t ied 
to the market value. The dividends w i l l 
have to be paid by the taxpayers of the fu­
ture, but they w i l l enjoy the social benefits. 

These first steps toward the mature so­
ciety are far f rom revolutionary. They 
presuppose a society that is devoted to 
work but that provides for its leisured 
future. It is a capitalistic society, but it has 
el iminated the "free-for-all" fight that 
now produces such painful conflicts be­
tween private and public interests. 

The mature society must be an open, 
free society; otherwise it w i l l not be ca­
pable of development and w i l l not deserve 
to exist. To this extent it must also be per­
missive. A permissive society can exist 
only i f coercion is replaced by inner dis­
cipl ine, and this must be imparted by the 
right sort of education. The more permis­
sive a society is, the less i t can do w i th ­
out a hard apprenticeship. 

I believe i n a loving, permissive early 
education i n the family to perhaps the age 
of 6 and in an education to responsibility, 
wh ich must contain an element of hard­
ship, to the age of perhaps 18. By that 
age, social responsibility must be suffi­
ciently inculcated and a certain measure 
of effort must be made to become a habit 
so that the university years can become an 
introduct ion to the permissive society. 

A hard apprenticeship to qualify for 
membership in a highly permissive, super-

" J h e highly 
gifted and 
well-motivated 
minority need obstacles 
to overcome." 
abundant society is a necessity for a l l . 
Competitiveness is necessary only for an 
elite. The highly gifted and wel l-moti­
vated minor i ty need obstacles to over­
come. It is very important to give such 
people competit ive careers i n which they 
can be socially useful, but i t is equally im­
portant not to admit power addicts to 
these careers. 

Fi f ty years ago universities were viable 
institutions. I n the industr ial nations they 
took something l ike 4 to 8 percent of 
an age group and educated them to be­
come doctors, lawyers, higher administra­
tors, scientists, engineers and teachers, 
w i t h only a moderate dropout rate. 

The blown-up universities of the pres­
ent st i l l imitate the o ld elite universities, 
but in their qual i ty some may not be far 
above secondary schools. What w i l l be the 
future of the lower-grade students when 
they leave these universities? They w i l l 
be trained for jobs they could have had 
wi thout ever seeing a university. 

I am in enthusiastic agreement w i t h the 
right to higher education, but this must 
not be confused w i t h the right to attend 
courses designed for an elite in talent 
and motivation. The elite universities may 
take 10 to 15 percent of the population, 
wh ich appears to be a reasonable match 
between talents and higher professions. 

The high ideal is what Werner Jaeger 
called paideia. In Lewis Mumford's words: 

Paideia is education looked upon as a lifelong 
transformation of the human personality, in 
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which every aspect of life plays a part.... Paideia 
is...a task of giving force to the act of living it­
self: treating every occasion in life as a means 
of self-fabrication, and as parts of the convert­
ing [of ] facts into values, processes into purposes, 
hopes and plans into consummations and reali­
zations. Paideia is not merely a learning: it is 
making and shaping a man himself as the work 
of art that paideia seeks to form. 

The governments of the near future w i l l 
have immensely di f f icult problems to 
solve. They w i l l have to steer the wor ld 
toward a stable ecosystem, engineer the 
transformation f rom the whirl ing-dervish 
economy of the epoch of exponential 
g rowth to a mature society and devise an 
education that replaces the pressure of 
the economics of scarcity w i t h personal 
responsibility. And al l this whi le main­
taining the max imum freedom compatible 
w i t h social stability. 

Nei ther the unaided human mind nor 
the intellect aided by the methods of 
mathematical analysis can cope w i t h the 
complications presented by socioeconomic 
problems. The situation would be almost 
hopeless were it not that the electronic 
computer was invented, just in t ime. 

I derive most of my confidence in the 
computer simulation of economic and 
social systems from the pioneering work 
of Professor Jay W. Forrester at M I T [see 
Jay W. Forrester, "The Computer and So­
cial Catastrophe," Intellectual Digest, 
November 1971]. I n Forrester's words: 
"Evolut ionary processes have not given 
us the mental ski l l needed to properly in ­
terpret the dynamic behavior of the sys­
tems of wh ich we have become a par t . " 

Everybody knows how unsuccessful 
governments have been i n stopping infla­
t ion and how often their actions produced 
results opposite to those intended. But it 
is a long step from this admission to trust­
ing the computer, a mindless device that 
must be fed by human intelligence. The 
encouragement comes from Forrester's 
observation: the human mind can specify 
the components of very complicated eco­
nomic systems and even the relationship 
between any two of them, hit by bit; but 
it cannot embrace the whole simulta­
neously, and it fails even more conspicu­
ously in predicting the dynamic behavior 
of such a system. On the other hand, the 
computer, once it has been given a com­
plete specification of the system, how­
ever complicated, can trace its dynamic 
consequences w i th perfect rel iabi l i ty. 

A t the request of the Club of Rome, 
Forrester made a model of a wor ldwide 
economic system. The results are str iking. 

2^ Almost every computer run to the year 

72 

2100 points to a catastrophe in we l l under 
100 years, by exhaustion of natural re­
sources coupled w i t h increasing pol lut ion. 
Almost any attempt to boost the qual i ty of 
l i fe beyond its present level speeds up the 
catastrophe. The runs that lead to a stable 
ecosystem are strongly counterintuit ive 
and unpopular. One of these presupposes 
i n 1970 a reduction of the capital invest­
ment rate by 40 percent, of the b ir thrate by 
50 percent, natural-resource usage rate by 
75 percent, food production by 20 percent. 

These computer simulations require not 
only every scrap of factual knowledge we 
can put into them but also in tu i t i on . But 
instead of t ry ing to predict the whole sys­
tem intuit ively, in tu i t ion must be applied 
piecemeal Leave the complication to the 
computer; i t w i l l do the rest better than 
any human m ind or even an academy of 
social scientists could do i t . 

We have no choice other than gradual 
approach to a stable ecosystem or catas­
trophe. I have sketched various single 
features of the transition period i n edu­
cation, employment and economics. H o w 
w i l l these features f it together i n a con­
sistent world? What can we offer man? 
The first th ing we must offer h i m is hope. 

Hope is an individual value for the pro­
fessional man who has the hope of cl imb­
ing the ladder. But the average manual 
worker 's only hope is that his trade union 
w i l l secure his share of the annual growth 
of weal th. This has led to the modern form 

L 
ideals, like 
happiness, cannot 
be approached in a 
straight l ine." 

of class war. The best way to mitigate this 
problem is by breaking the lifelong tie 
between a man and his occupation and 
by giving individual hope to everybody. 
A chance for a change of occupation is an 
old Utopian idea. It is not a universal cure, 
but I believe that most people w i l l wel­
come a chance of changing their occupa­
tion at least once. 

Second, we can offer h im play. Play is 
not "serious," though it can be played 
very seriously. I t is not " r e a l " l i fe, though 

it can absorb much of the diligence, cour­
age, ambit ion of the player. A game is an 
arti f ic ial universe, w i t h mi lder rules; i t 
can be enjoyed actively or vicariously, 
w i t h only a fraction of the participation 
demanded by " r ea l , " hard life. 

Not long ago only a few thousand peo­
ple savagely refused the straitjacket of 
regular work —the tramps. Today the 
voluntary gypsies can be counted by the 
tens of thousands. There are now more 
than 2,000 communes in the United 
States and at least 100 i n Br i ta in whose 
members have tr ied to separate them­
selves from the mainstream of industr ia l 
civi l ization. A mature society ought not 
only to tolerate but to foster them. In the 
first place, they are a safety exit for rebels 
who would have a disruptive effect i f they 
were left i n the mainstream. There is, 
however, a more important reason. Com­
munes may we l l become the germ of that 
diversity w i thout which the civi l ization of 
tomorrow might remain just as du l l and 
monotonous as that of today. 

Hope, play, diversity —three offerings 
of a mature society to man that may go 
some way to reconcile h i m w i t h his fate: 
to be happy. 

Can a great new civi l ization arise from 
all this confusion around us, a civi l ization 
that can be compared w i t h the great crea­
tive epochs of the past? I th ink that, even 
taking a very sober view, we cannot doubt 
that an educated population, conscious of 
its great cul tura l heritage, l iv ing mostly 
in small planned cities designed by gifted 
architects, w i l l develop a better artistic 
appreciation than those who are now liv­
ing i n the hideous small towns or neurotic 
big cities of Br i ta in or the States. W i t h 
a great part of their energies freed 
from acquisitiveness and petty strife 
there may be even an awakening of 
human talents that, i n Lewis Mumford's 
words, "may make the Renaissance 
look l ike a s t i l l b i r th . " A n d perhaps there 
w i l l appear that lovely mutant , that joyful 
creator, "Mozart ian M a n . " 

Such lofty ideals, l ike happiness, cannot 
be approached in a straight l ine. Almost 
all the present trends of our wor ld are 
against us: overpopulation, nationalism, 
economic group inert ia and general aim-
lessness. Our best potential ally, youth, is 
deeply confused. A l l this must not discour­
age the t ru ly creative intellects among us. 
If they rise to the real, great challenge of 
our times, mank ind may be able to step on 
a higher plateau wi thout , as usual, first 
fal l ing into an abyss, f t l 
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