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PREFACE

HEN anyone starts to write on a subject, at
which he has not hitherto worked professionally,
his proper procedure should be to set out on a long
course of reading, with careful preparatory antmbst
of all he has read. Such a course on a tremenddjecs
like the present one might easily take ten yearsth&
time when | determined to write this essay | wasady
over sixty-one, and it is safe to say that it woulelver
have been written, if | had adopted this policync®i |
very much wanted to write it, the only alternative
seemed to be to give up the idea of elaborate tps
reading, and to make use from memory of a very
considerable amount of unsystematic reading and
thinking on the subject. A book written in this wagn
of course make no claim to the sort of authorityatth
might be given to one which was based on exhaustive
preliminary studies.
| fear that the absence of references will give esom
inconvenience to my readers. | might be able totejuo
some of the references, but many of them | could no
and some of these among the most important, so that
justice would not be done to the subject by onlyngi
the sources | could recall accurately. In the savag, |
have gathered a good many of my ideas from conversa
tions and discussions, in only some of which could
name my informants, so that there again it is juste
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PREFACE

name none of them. In view of these doubts aboet th
sources of my knowledge, it would not be proper for
me to claim any originality in the views | expreds;
believe that some of them are original, but everh wi
regard to these | shall not be at all surprisedt turns
out that | have been anticipated.

| have realized to the full the dangers to whiclanh
exposing myself in forgoing the elaborate prelimyna
studies which the subject demands, but from my ex-
perience in other subjects | am encouraged to think
that little harm will be done by it. The spirit @fiticism
is much commoner in the world than the spirit of
invention, and progress has often been delayed by
authors, who have refused to publish their conchsi
until they could feel they had reached a pitch eftainty
that was in fact unattainable. Progress in knowdedg
is more rapidly made by taking the chance of aagert
number of errors, since both friends and enemies ar
only too pleased to exert their critical facultign
pointing out the errors; so they are soon corrected
and little harm is done.

Nevertheless | have taken all possible precautiems
as not to make mistakes. | have tried to avoidrerbmth
of principle, and in the examples which | cite, dgtting
comments from various friends who are well versed i
the different branches of the subject, and | hasramly
been saved from a good many errors in this wayt Les
they should be thought responsible for opinionsythe
may not share, | will preserve their anonymity, Hut
would take this opportunity to thank them for the
great help they have given me.
8



PREFACE

In composing the essay | have had the difficulk ta
deciding the degree of knowledge that | might assum
in my readers. It has seemed to me wise to eranif-
thing, on the side of explaining too much ratheanth
too little, and | had therefore better apologizeanivance
if some readers consider | have wasted their tige b
explaining in too much detail things with which yhe
were already familiar.
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INTRODUCTION

NYONE who attempts to predict the history of the
-next ten years is a rash man, and if he attentgts t
make his forecast for a century he is very properly
regarded as so foolhardy as not to be worth listgro
at all. Nevertheless, | am proposing here to do twha
may appear at first sight a very much wilder thstdl.
| maintain that with our present knowledge of therla/
and of the things in it, though we cannot at ak she
detail, we can foresee the general course its riisi®
almost certain to take over a long period. It istaialy
not possible to predict anything like a detailectdry
of the world, but nevertheless it is now possildefdre-
see a good deal of what | may call its averageyist do
not know whether the true historian will admit thais
has any claim to the title of history; certainly dould
make no claim whatever to be a narrative of eveltss.
aim is far more modest; it is to describe rougltg kind
of things that will be going on most of the time rimost
places.

In one respect it might appear that the prophethef
next million years had a very easy task. With theag
differences of conditions over the different regioof
the earth, it is almost inevitable that there mbst a
great deal of variety in modes of life. In the vastriod
of a million years, and over the great expanséef t
13



THE NEXT MILLION YEARS

earth, there must be an enormous variety in thedmap
ings, and it may well be so great that, no mattéatw
the prophet foretells, his prophecy will be vedfieat
some place and time. To succeed in prediction is th
sort of way would not content me; it would be no
better than the prophecies of the fortune-tellethpow
makes a long list of mutually contradictory stateise
in the confidence that some at least of them axentbdo
be verified. My aim on the other hand is to form an
estimate of the normal and not the exceptional sswf
the life of mankind on earth; to describe what vk
happening most of the time. It is definitely comest
with the less exciting parts of history, the padsger
which the historian's narrative often passes miggttly,
because these parts include none of the stirringntev
which make up the great crises of history.

| need not say that | recognize that this is aneede
ingly ambitious programme; probably most readers
will start by regarding it as so over-ambitious ttliais
doomed to failure. My justification for attemptingy is
that it does appear to me that in the course ofpidst
century, and in particular of quite recent yearserée
have been such enormous accretions to almost every
branch of knowledge, that now as never before an
essay like this has become possible. There have \eEry
great historians in past eras, perhaps greater ahgnwe
have now, but they simply did not possess the nahter
to accomplish anything of the kind. | have of ceurs
claim whatever to pose as a historian, and it euh
my other studies that | have been drawn to thienait
at a synthesis of the various branches of accumglat
14



INTRODUCTION

knowledge in the form of a forecast of future higtol
have always had a great interest in history andhim
biological sciences, but the final stimulus camenfrmy
studies in the physical sciences. It is these phavide the
real reason for expecting that something like thesgnt
essay may be worth attempting. It may well be that
some of my deductions will be corrected by thoseo wh
have a deeper knowledge of the various subjecta tha
any | can claim. | shall naturally be disappoiniédmy
conclusions have to be corrected or amended in avhol
or in part, but even if it should be so, | hopehals have
persuaded some readers that the method itselfgls; ri
that is to say that it is possible now, with exigtiknow-
ledge, to make a good forecast of tbe future fdtdébe
human race.

To justify the principle that we can know what Ivha
called the average history of humanity, | must make
short incursion into physical science. Perhaps t ha
better begin by reassuring the reader that | shaly
need to explain a few generalities, and that no oeed
fear that there will be much further reference tee t
subject after the next three or four paragraphserdh
are two quite different ways in which inferencesad an
particular predictions, are made in physics, arne ¢bn-
trast between them must be made clear.

The older method is the ordinary process of causk a
effect. As an example, Newton enunciated the law of
universal gravitation, in obedience to which notlyon
the apple falls to earth, but also the moon goemdahe
earth, and the earth round the sun. This priaapk

15



THE NEXT MILLION YEARS

ables the astronomer to predict exactly where dapep

will appear in the sky at any given future date. d&ain

take the design of a complicated instrument, sughaa
television set. The designer arranges his eledincuits

and his electronic valves in such a way that, dpacified

electro-magnetic signal reaches the antenna, thdoule

able currents will flow in all the circuits, andege will

give rise to calculable streams of electrons in thle-

vision tube, which in turn will give a calculabléswal

image. In this general type of case a definite equ®-

duces a definite effect, and if the effect is nbwags

exactly predictable, that is only because the daficuns

may be so intricate that the evaluation of the Itesis

not practicable. By those who have not followederdc
developments in science, this relation of cause effett

is regarded as the only way by which things camplee

dicted. For them scientific progress means the odisgy

of yet more exact effects produced by exact caumed,
they conceive that the cause-and-effect relationthis

sole idea in what is popularly, if vaguely, calléde

scientific method.

This would indeed have been broadly true of all the
earlier stages of scientific progress and of adl darlier
scientific laws that were discovered, but a verifedént
new type of procedure began to emerge some eighty
years ago, which has assumed almost dominating im-
portance in recent times. This newer type of reiagpis
connected with the principle of probability, and i
unfortunately true that there are a great many lpetp
whom it has not yet become familiar. They find iir-s
prising that the result of a great number of chamay
16



INTRODUCTION

be far more certain than the result of a few. Ofirse
absolute certainty, of the kind given by the caasd-
effect relation, is never attained in this mannbrt
something effectively just as good does come ouit.of
As the number of chances becomes larger and laitger,
effects of each single event become less and less i
portant, and they tend to cancel out; the prolgbthat
they will all go one way becomes quite negligibkn
that something approximating with great accuracy to
wards the average is the final, practically inediga con-
sequence.

The classical instance is given by the moleculesaof
gas. We know a certain amount about the nature
of these molecules, and indeed it might be possible
at any rate in some of the simpler cases, to warki
detail what happens when two of them collide togeth
though | cannot call to mind any case where this ha
actually been done. To do it would be in accordance
with the old cause-and-effect physics, but in féatvould

not be very useful. This is because the number olem
cules is so vast, and their collisions so frequémdf the
effect of a single collision is of no interest, banly the
average effect of all the collisions. It proves gible to
know this average by a very general method, and the
average can be found with out even invoking manyhef
properties of the individual molecules, even whaase
properties are well known. The most general deduosti
are the gas laws, which describe how the pressiutbeo
gas depends on the volume of the containing vesse
and the temperature; the most famous is Boyle's, Law
which relates pressure to volume. Boyle's Law is
B 17
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verified with the greatest precision and the most
absolute regularity whenever it is tested, and iyeis

the consequence of the wildly varying and extremely
violent collisions between the molecules of the .gas
As | have said, in deducing the law it is not even
necessary to use all the known properties of thd- mo
ecules; for example we know with some accuracy
the distance between the two atoms of an oxygen
molecule, but in fact this distance plays no pattatv
ever in the result. In order to derive Boyle's LaN
that is required is the knowledge that the molezule
constitute what are technically known as conserva-
tive dynamical systems.

For the rest of the gas laws it is true that delithore
detail is needed; for example there are differenaes
cording to how many atoms there are in each madecul
but a very great deal can be known about the behavi
of the gas with only the sketchiest consideratidnthe
details of the individual molecules. Indeed whersta-
dent first encounters the theory leading to the Igags
—it is usually called the theory of statistical rhenics—
he is always surprised at the very little foundatiiat
is required in order to establish, quite fully alodically,
such an enormous superstructure. Of course it car
never be possible to get something out of noththgre
must be a basic principle, and this, as | have, daidhe
condition that the molecules are conservative dyoam
systems. This name is derived from the fact tha th
total energy of two colliding molecules is conse&hveo
that it stays constant during the collision, bue tterm
itself has a far deeper significance than thisygoit is
18



INTRODUCTION

one which can only be described in technical laggua
It would involve going rather deeply into the sudbje
to explain it here; and | shall not attempt to @ since
I am only citing it as an analogy, but | must make
point that in this technical language the whole pprty
of conservative dynamical systems can be describeal
single sentence. The outcome is that in statisnoatha-
nics, unlike the older cause-and-effect mechanibg
most enormous superstructure can be built, with- con
fidence and certainty, out of a foundation whichginti
appear to be narrow, in the sense that it can peessed
in very few words.

The analogy | have cited of the gas laws is thepkast
example that is furnished by statistical mechan#&y] it
is only fair to mention that, when the subject isqued
further, it does get a good deal more complicafdtls
much greater difficulties arise in considering htive gas
can condense into a liquid or solid, but it woulot e
profitable to follow the analogy into these intgess.
Even in such cases however, though the structurtheof
molecules must be specified a good deal more fuhg,
specification still remains fairly simple, and y#t can
lead to the most elaborate consequences. The dener:
principle stands, that in statistical theories guitompli-
cated results can be deduced from simple principles

The internal condition of the gas depends, as lehav
said, on the molecules being conservative dynamical
systems, but there are also external conditions/leBo
Law relates together the pressure and volume ofgds
so that the measurement of both these quantitiest mu
come into the picture somewhere. This they do ftiinou
19
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consideration of the containing vessel, for itsesieter-
mines the volume of the gas, and the pressure ésuned
through the force exerted on the vessel's wallsthién,
predictions are to be made, of the kind vyielded thg
methods of statistical mechanics, it is necessargdn-
sider both the internal and the external conditions

When | claim that we ought to be able to forese th
general character of the future history of mankihégm
thinking of this analogy. The operation of the laws
probability should tend to produce something liker-c
tainty. We may, so to speak, reasonably hope 0 fire
Boyle's Law which controls the behaviour of thossayv
complicated molecules, the members of the humae, rac
and from this we should be able to predict sometton
man's future. It is not possible to get something of
nothing here any more than it is in the case ofghg so
the possibility depends on finding out whether ¢hare
for humanity any similar internal conditions, which
would be analogous to the condition of being a con-
servative dynamical system, and external ciordit
analogous to the containing vessel. If both thesmashds
can be satisfied, then there is the prospect thgreat
deal can be foretold of the future of the humarerand
this without any very close detail in the basicnpiples
from which it is derived.

Most of the present essay is devoted to discussiag
various principles needed in order to make these pr
dictions, but | will here very briefly anticipatdea fuller
discussions that are to follow. In the gas, theemsl
conditions were given by the containing vessel, thed
20



INTRODUCTION

analogy here is obviously the earth itself. Fronolggy,
we know a great deal about this; for example wewkno
that it has had roughly the same climate for hutslref
millions of years, so that it is nearly certain tthhe
climate will stay the same for one more million
years.

The internal principle, which is to be analogoustlie
property of being conservative dynamical systems, o
course lies deeper. It must depend on the lawsrgmege
the nature and behaviour of the human moleculesenWh
| compare human beings to molecules, the reader may
feel that this is a bad analogy, because unlikeokecule,

a man has free will, which makes his actions uripted
able. This is far less important than might appeafirst
sight, as is witnessed by the very high degreeegtilar-

ity that is shown by such things as the censusrnstu
When averaged over a whole population these revea
a remarkable degree of regularity in most of thppea-
ings of life; this applies not only to basic thingike
births and deaths, and uncontrollable things likes t
incidence of sickness, but also to things in whioAn
docs regard himself as an entirely free agent. ake ta
quite trivial example, there is considerable umdiy

in the names given to new-born infants, in the sdhsit

it can be foretold with some accuracy what fractioi
them next year will receive each of the more fashime
names. Thus though the individual collisions of the
human molecules may be a little less predictablken th
those of gas molecules—which, as | have said, do no
have to be considered in detail either—the censis r
turns show that for a large population the resaltsrage

21
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out with great accuracy. The internal principle nthef
the human molecules is human nature itself.

Here once again geology provides help. A study of
fossils has shown that it takes roughly a milliarags of
evolution to make a new species of animal; durihgt t
time the animal is, it is true, slowly changing,t khe
cumulative changes are so slow that it is onlyhat ¢énd
of that period that the animal can be regarded udi- s
ciendy altered to be dignified by a new name. This
principle may be applied to man. For the next wili
years we shall be concerned with a history goveroged
the same human nature as we know now, with all its
virtues and all its faults. There will, it is trube small
slow changes in human nature as time goes on,that i
only at the end of a million years that it may bgected
to have so changed that further prediction abowtauld
become impossible. That is the reason why | have re
ferred to a million years in the title of my essay.

It is worth noting that it is only in very recenimes
indeed that the present line of argument could iplyss
have been developed. This is true of every parthef
argument. In the first place it is less than a wensince
anyone realized the compulsive force of the laws of
probability, so that before that no one could haon-
ceived that so much could be derived from suchn@lsi
foundation. Then again the actual surface of thghea
was very incompletely explored until even more ntce
times, so that something quite unforeseeable migive
come out of its unknown regions; the position of
the walls of the vessel could not be regarded dly fu
known. As to the internal condition, human nattine,
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same is even more true. It is only in the lastyfifiears
that much has been known about the physiology and
psychology of the human animal. In particular itasly
since then that the principles controlling heredity
animals have begun to be understood, and it isooBvi
that those principles must govern the charactesistf
the human race beyond all else. So until receriibret
was knowledge neither of the principles, nor of tlea,
which | am going to attempt to use in the ensuingpters.

If there were no prospect of deriving anything be-
yond a sort of flat average of the future of hunhistory,

it would be a dull business, but my analogy suggest
that it should be possible to carry the matter adgdeal
further. The physicist can not only give the averatate
of his gas,,but he can also say something abotiuittia-
tions, that is to say the manner and the frequenmith
which it is likely to depart from the average. Ta-e
plain this, suppose that a sample of the molecuges
periodically taken out of one corner of the vessay
by trapping some of them in a little box. The numbé
molecules in the box should be in a fixed proportiof
the total number in the vessel, and it will never far
from it, but sometimes the sample will have ratheo
many, and at other times rather too few. Furtheemor
the sample may vary in other ways; for example #&ym
sometimes be hotter or colder than the gas in taih m
vessel. These variabilities are what constitute fthetua-
tions of the gas, and they can actually be obsetwed
suitably designed experiments. They can also beucal
lated, again without knowing much about the indinad
molecules, so that it is possible to say what viaria

23



THE NEXT MILLION YEARS

will occur, and how often they are likely to recur,
though it is not at all possible to predict whemythwill
occur. In the same way it should be possible tospete
idea of the fluctuations of human history, whichllwi
lend a variety to the dead level of the averageleéda
these fluctuations will be far more prominent innman
history than are those which are observed in a fms,
the reason that, proportionately speaking, fluabumgt
decrease as the total number of molecules increases
Now in the course of a million years there will bav
been a very great number of human beings, but ever
so it is incomparably fewer than the number of mole
cules in even quite a small vessel. So the fluinat

in human history will be far more prominent thare th
fluctuations in a gas.

Much of what will happen in the future can be read
from consideration of the past, but there has @enwhole
been a tendency for historians, apart from theimgry
function of recording the past, to be interested g0
much in resemblances as in differences. They haveed
to emphasize the difference of structure of thdlizas
tions of Egypt and Babylon, rather than to pointt ou
how much more alike they were, than was eidierh t
contemporary barbarism of Europe. A distinguished
exception to this has been the great work of Arnold
Toynbee, who has studied what might be called the
Natural History of Civilizations. This is an incoamably
finer project than any | am competent to attempt, ib
does adopt a similar line of thought, that of deiamng
whether laws can be laid down from which the march
of humanity can be foreseen.

24
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The plan of the present work follows in a generalyw
the course suggested by the analogy | have beemindra
from physics, though there will be no further refere
to this source. In the next chapter the subjegpdpula-
tion. This is the most fundamental question of &, if
there were no human beings there could be no humar
history. Then there are two chapters dealing withatw
| have called the external conditions. One of these
briefly reviews past history; its aim is to mentiamly
the fundamentally important things, those that one
might imagine would be noticed by an historian of a
million years hence. The other deals with the ptalsi
conditions that may be expected to prevail in tharlav
Then there are three chapters dealing with whamin
analogy | have called the internal conditions. Ehesn-
tain a discussion of what appear to be the chieflitips
of the human animal, in so far as those qualities a
likely to help his survival in the struggle fordif In the
first of them he is regarded as a wild animal jilkeg any
other animal, and | consider the qualities whichll wi
help him from that point of view. The next chapier
concerned with the influence of his social quaditién
which he is so different from other animals. Thércth
is devoted to settling the balance between thaiénttes
discussed in the previous two chapters, and inicodat
to the consideration of whether man is a wild otame
animal. After this there are two chapters dealinghw
matters of a slightly less fundamental charactegqugh
they are much too important to be omitted. Thet firs
examines the effect of the limitation of populagpn
such as that which is being experienced at theeptes
25
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time in many of the countries of western Europee Th
second considers the interesting, if less impoyrtgoes-
tion whether man, in his perpetual striving aftexppi-
ness, is at all likely to achieve it. In the fingthapter |
attempt a synthesis of all these things in the fafma
forecast of the history of the future. It is dividénto
several sub-sections, each of which deals with anéhe
main aspects of human life.

| have attempted to arrange the whole essay on the
plan that all the earlier chapters should lay dowin-
ciples, and that the final chapter should contdieirt
applications to the actual history. In laying théngiples
down however, it has been necessary to presentod go
deal of detail in order to explain and to illustrathem,
so that in fact a good many of the applications i
found in the earlier chapters. | fear that this niag
inconvenient in some cases, because such illuztsati
often have implications over a wider field than ten-
ciple immediately concerned, and thus the readey ma
be left with the feeling that the discussion is stimes
incomplete. In the final chapter therefore | have a
tempted to gather these threads together, as wgelloa
fulfil my main aim of making the forecast of thengeal
history of the future.

Before developing my arguments, it may be well to
warn the reader that the consequences | am foroed t
deduce will be found exceedingly depressing bytlad
political and social standards that are now currént
will not perhaps be quite true that history will be
"nothing but a record of the crimes and folliehof
26
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manity”, but it will be much more like that thankdi
the Utopias—for the most part, be it confessed, the
lather depressing Utopias—which have been expoundec
by all the idealists. If the world is inevitably tbe so
much more dreadful a place than current thought ex-
pects, would it not perhaps be better to forget fihet
and simply go on hoping? | do not think so; if wes a
living in a fool's paradise, it is surely better know the
fact. But the matter goes further than this; tor ves-
tainly can do something to control the world around
us, and if we can appreciate the limits of whapassible,

we may have some hope of achieving our aims, wkerea
if our aims are outside possibility, then we areorded

to failure. Therefore it is a practically importatting

to see clearly any laws which must set absolutétdino
what it is possible to do.

A parallel will make this clearer. In the eightdent
century the state of knowledge of mechanics way ver
imperfect and many inventors devoted their time to
trying to invent ways of making engines, so as to-p
vide power for machinery. There was no known limit
to what could be attained. Even though it had diyea
been adumbrated that the perpetuum mobile was no
possible, the principle was not understood at aHcdy,
and an inventor might not unreasonably at that time
have felt that there was no limit at all to what méght
hope to achieve in the way of inventing an engine.
Almost exactly a hundred years ago the situation
changed completely when the laws of thermodynamics
Were formulated; these laws set very precise arstlate
limits on what is attainable in an engine. At tbi@ige

27
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the optimistic inventor, untrained in scientificimmiples,
may have felt that the world had collapsed; whats wa
the use of his going on in a world lost to all ideaa
world which insisted on a dreary uniformity with no
hope that mankind would rise superior to the deimgen
requirements of the laws of mechanics? For him uistm
have been a bad world. Not so for the true engineer
He now could know just what was physically possible
and could set himself a target that was actualtgirat
able with the sure knowledge that he might achieve
something towards it. Through the recognition oésthn
absolute limitations on what he can do the engimesy
has a better, not a worse, prospect of doing good.

Can we not draw from this parallel the conclusion
that if we know the limit of what is possible fouran-
ity, through determining some kind of laws of human
thermodynamics, we shall be more successful in gloin
good in the world, than if we recognize no limibais,
and so are perpetually struggling to achieve wisaini
fact quite impossible? | am going to try to see wwame
of these laws of human thermodynamics are; of eours
they cannot be expected to have the hard outline of
the laws of physical science, but still | think sonof
them can be given a fairly definite form. It wille bfor
others more skilled in biology than | can claimte, to
perfect, or perhaps to correct, these attempts that
shall be making.

28



POPULATION

HE central guiding theme that must run through
all considerations of history is the question opypo
lation, and there is a difference here between réutu

history and past history. In past history the peopkere
there and the historian watches what they did; uture
history he has to start with the more basic questb
what people will be there. The question as to which
peoples survive in the world during the march o€ th
ages is fundamental, and must override all questias
to whether future man will be better or worse than
present man, or whether he will rise to heightscaanot
conceive or sink to levels we should despise. Tureld-
mental question is survival, and this must neverfdre
gotten, but by itself it is entirely unsatisfyingpecause
we do want to make judgments of quality about our
descendants. In this chapter then | shall firstalbfdeal
with general questions about population, but towaitd
end | shall turn to some of these interesting doestof
quality. It must be insisted, however, that thoutlese
have much more appeal than has the fact of survival
they are secondary to it, because it is only tleegahat
survive that make the history.

It is always necessary—and it is indeed quite sur-
prisingly difficult—to keep in mind that the fundamtal
29
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quality pertaining to man is not that he should dmod

or bad, wise or stupid, but merely that he should b
alive and not dead. Therefore the first thing thatst
be asked about future man is whether he will beeali
and will know how to keep alive, and not whetherisit

a good thing that he should be alive. Whether ke i
this fact or not, it has the advantage of providiag
objective basis for the study of future history, ieth
simplifies tilings a great deal because it elimgsasome
of the danger of our forming prejudiced judgments.
There may be endless arguments as to which of the
individuals A or B is the more estimable member of
a community; tastes differ and agreement may néeer
reached. But there is a far better chance of ragchi
agreement on the brute question of which of the two
is likely to survive, whether it is in person, dirdugh
his offspring, or by creating a successful polity tis
community. These are objective judgments, and sy th
are likely to be free—or anyhow much more nearkefr
—from the prejudices, which none of us can helpirgv
when it is a matter of making subjective judgments
about human values.

The primary question then arises: what arc the con-
ditions which determine whether a man will surviee
not? In the case of animals, there is a great tyanethe
threats that determine their survival. Some arackéd
by beasts of prey, some by parasites, some bylgress,
while some whole races of animals have been dexiroy
by catastrophes, such as the submergence of lader un
the sea; but all without exception are subject twe o
overriding condition, the danger that they may gt
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enough to eat. This gives rise to yet another thi@ahe
survival of the individual animal, the competitidne-
tween the different members of the same species for
limited supplies of food. Man can rise superior st

of the threats that affect the rest of the animabdom;

he can dominate the largest and fiercest beastsreyf,

he has already learnt how to control most of hisapa
sites, and through medical science he is even itearn
how to control the most deadly of all, the bacteoifa
disease; while if his land is drowned under the ls®acan
take ship and sail away. There remains for him oome-
dition that he still shares with the rest of theinaai
kingdom as a perpetual menace to his life, andithihe
need of food. Here again there arises the compmtiti
for limited supplies, whether it is a competitioetlveen
man and man, or between nation and nation, and for
humanity this competition assumes far greater impor
tance than it does for any of the animals, justabee,
unlike them, he has succeeded in overcoming so many
of his other enemies. It is this competition thatll w
determine the detail of history, in the sense titat
will determine which men and which races will supji

but deeper than this there lies the question of hiav
survivors are to keep alive, and the final coningll
condition for this is their supply of food. It isodd
that in the end determines the population of the
world.

During the past century many writers have discussed
the question of population, and they have naturbégn
chiefly concerned with the conditions of the présen
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of the recent past and of the immediate future.eHer
however, | am not concerned with a century or two,
but with a million years, and for this it will sidé to go
back to the founder of the study of population. A
hundred and fifty years ago Malthus wrote his Essay
Population in which he drew attention to the canfli
between the law of biological increase of the human
species which is a geometrical progression, andlahe

of increase in the area under agriculture winch caly,
roughly speaking, be an arithmetical progressioranM
must always be outrunning his food supplies. Malthu
himself, and others after him, tried to devise wafs
escape from this threat, but it has never beeryreis-
posed of, and it has only escaped the predominating
attention it deserved through the accident of tistoty

of the nineteenth century. It was verified that time
crease in population tended during that period ¢oi
geometrical progression, but the development of the
New World, and the establishment of railways and
steamships to carry its products to the Old Worktl h
the unforeseen consequence that for the best fjagt o
century the cultivated areas could increase at te ra
greater than the population. Malthus's first piei was
shown to be correct, but his second was vitiatedtHsy
quite exceptional conditions of the nineteenth waent
This era is probably now nearing its end, and the
difficulties he expounded must be faced.

There are no doubt many who are not familiar with
the argument of Malthus, and so it may be well & d
scribe how it works out numerically. His first hypo
thesis is that there is a natural rate of incréaisany
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species of animal, and if one thinks for exampleaafow
producing one calf every year for say five years, i
sems a very reasonable hypothesis. The rate dgrtain
varies very much from one species to another, dad t
increase is restrained in nature by all sorts afckh, the
chief of which is shortage of food, but Malthus lames
that for any species there is a natural rate ofemse
which would operate in the absence of these chédies.
can estimate fairly well what this rate is for humtga
by the experience of the last century in thesendsa for
during that time the main checks on natural inereas
were removed through the importation of food and im
proved sanitation, and the population was quadduple
in the century. There have been corresponding ase®
in many other countries of Europe, Asia and America
but not all on quite the same scale, so | will take
cautious estimate and assume that the natural ohte
increase for man is that he should double his nusnbe
in a century. It may be mentioned that these estisna
are all well below some of the values that Malthnis-
self quotes.

Now look at the other side of the account. The
present food production of the world is roughly atbo
enough to feed the population of the world; thisals
most a truism, for if there were not enough, theess
population would have to die, and, if there wer® to
much, the excess food would simply be wasted. & th
natural increase of population is to be met, maredf
will have to be produced, and this can be doneotoes
extent by improved farming and by bringing moredan
into cultivation. There is nothing unreasonablsayging
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that the food production of the world could be dedb
or trebled; but it is rather hard to see how it ldobe
raised more than ten times on the present methéds o
agriculture. But it is very possible that these moes
could be improved out of all knowledge, and for the
present argument | am quite ready to grant thatfdbd
production of the world could be increased a thodsa
times above its present level, even though | do best
lieve it possible. But there is no need to stopnetreere
for there is the vast area of the ocean, which el
exploit at all at present. Here again | do not édi that
any enormous increase could come out of the intensi
cultivation of the sea, but for the sake of theuargnt |
am ready to grant it, and, to take a figure beyuounht
anyone is likely to think possible, | will assunteat the
total food production of our planet might be a raill
times what it is now.

Now bring these two sets of figures together. & th
population is doubled in a century, it is only #rand
a half centuries before it will be ten times itseegent
number, and this would exhaust what | have estithate
as the possibilities of the existing systems ofcadjure.
Keeping on at the same natural rate of increasepdipu-
lation will have increased a thousandfold* in teenc
turies, and even if new agricultural methods shqéd
mit the production of a thousand times as much fasd
at present, there would by then still only be jesbugh
food to support the population. And a thousands/éar

* The arithmetic of these calculations is simptifiey noting
that doubling a number ten times multiplies if. 124, which is
roughly a thousand.
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a short period even in the span of known past tjisto
and quite insignificant when counted on the scdleao
million years. Again, a population, that has a raltu
rate of increase of a thousandfold in a thousanarsye
will increase a millionfold in two thousand yeaend so

at the end of that two thousand years there wowd b
need of the enormous quantity of food of a million
times the present amount. It is evident that naease
of food production, however fantastically imagined,
could cope with the natural increase of mankind for
more than a very small fraction of a million
years.

The whole argument is hardly affected even if the
natural rate of increase has been much over-estimat
Though experience is all against it, suppose timeg t
natural increase of mankind would double the popula
tion in a thousand years instead of a hundred. drlg
effect would be that it would take twenty thousand
years instead of two thousand for the population to
multiply itself by a million, and twenty thousandears
is still a very short span compared to a milliorange All
these figures illustrate the general principle, ifeam to
the mathematician, which may be expressed collo-
quially by saying that it is quite impossible fomya
arithmetical progression to fight against a geoinaitr
progression.

To summarize the Malthusian doctrine, there can
never be more people than there is food for. Theik
not be less, because man, like every other anitealls
to increase in numbers. There have been a few excep
tions to the rule of man's natural increase, ambst
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important one, which will be examined later, is qanet
with us now, but to a quite preponderating extems t
rule has held in the past, and there is every ilikel
hood that it will continue to hold. The straightfard
way of striking the balance is nature's method refating
an excess and then killing it off by plague or \w&#on.
Malthus himself, and other more recent writers also
have attempted to propose solutions which shoulgwal
us to escape from this threat, but nobody has foumel
which is at all convincing. It follows that in theery
long run of a million years the general course wiure
history is most of the time likely to be what itshaeen
for most of past time, a continual pressure of jbatmn
on its means of subsistence, with a margin of theufa-
tion unable to survive.

There is no escape from the fact of the finiterafsthe
amount of food that the earth could produce; but
Malthus's first hypothesis, that there is a natuede of
increase of man, is much more likely to be questiort
may be an over-simplification to take the rate a®ed,
but it is indisputable that animals, given favoueabon-
ditions, do rapidly multiply to fill the vacant spes of
the world. The same has been true of the rathewx-slo
breeding animal man, and it has been confirmedHhgy t
last century, when for a time the threat of foodrthge
was removed in some countries. Indeed this periasl h
had the curious consequence of allowing peoplecote f
get Malthus altogether, since the increase in abric

ture outstripped the human rate of increase for a
time, and so drew attention away from the probleim o
population.
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Our insight into the matter has further been coedus
by the fact that at the present time we are thneate
with a decreasing population in England, and indeed
many of the countries inhabited by the white radbss
is a very important phenomenon indeed, and it seiems
contradict Malthus's principles. It will be the gadi of
a later chapter, but the matter must be regardedaon
world-wide basis, and not just as one of Westernop!
or North America, and anyone who has, for example,
visited India will get a very different impressi@nd one
which is juster. Thus not long ago the province Sifid
was mainly desert; the ground was quite fertile thare
was no rainfall. A great engineering undertakinge t
Sukkur barrage, has spread the waters of the lodes
a very wide area, and turned much of the desea it
garden. According to the universally accepted sieosl
this was a great benefit to the world, for it mgmessible
the adequate feeding of a people previously onvirge
of starvation. But things did not work out like thdor
after a few years the effect was only to have aear
number of people on the verge of starvation insteba
small number. This is not the place to raise theramo
issue of whether the world is the better for havihg
Sukkur barrage or not; from the point of view ofppe
lation it has had the effect of increasing somewtiet
already great importance of the contribution of idndo
the population of the world.

It must be accepted that the objective fact of isatv
is more fundamental than any question of the quatlit
the surviving life, good or bad, and this consitiera
gives a colour to some of the happenings of pasbiyi
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which is rather different from the colour in whidchey
have often been presented. To illustrate the pbiniill
take an example. We are all shocked when we read ac
counts of child labour in the factories of the panine-
teenth century, and we can all agree mat the dondit

in many of the factories were terrible. But how did
come about that, as soon as there were factoriedinge
labour, the children were there to undertake it?7e Th
most reasonable explanation is that in the previous
generations most of the children simply had to idien-
fancy, and that it was the factories that savedlitles of

the new generations. For long ages the world had go
used to a very high death rate of infants, and tibdior
granted that this was an inevitable law, and nowl- su
denly it was found that the law was not inevitatded
that the infants did not have to die. It was thetdees
that saved all these lives, all too many it is tfaeonly a
few years; but still many did grow up, and sincésitlife

and not no-life that counts, the factories mighdiral to

be benefiting the world. In saying this | do not agurse

in the least want to condone the system, which some
times exhibited a monstrous cruelty on the parselfish
employers, who were enriching themselves at the ex-
pense of the unnecessary sufferings of their feltrea-
tures. Still, in weighing the question up, therewdd be
counted on the positive side the fact that quitéarge
fraction of our present population would simply rog

in existence at all now, if there had been no faesoa
hundred years ago.

| have already pointed out that though the avditgbi
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of food is the fundamental question for mankinderéh
is also the important question of the competitiar f
that food between men and between nations. It will
be those who are successful in the competition whio
make up the population of the future, and so itthe
qualities that lead to this success which will deiae
the course of future history. The considerationtloése
qualities is therefore naturally the main theme tbé
present work, and they will be studied in the emgui
chapters. In the remainder of this chapter | shagilto
deal with certain arguments about population, which
suspect may be present in the minds of some of my
readers. In looking at past history they may haeenb
accustomed to consider that one of the importaimtgsh
to do—as it is certainly the interesting thing to—dis to
assess merits in the personalities of their hisspriand
they will not be content to believe that a cold g

of heads is really more important. | do not in feast
want to oppose the making of judgments of this kind
and indeed | shall be making many myself, but here
want to establish the point that, just because they
judgments of the past and not the future, manyhefmt
are irrelevant to the subject.

Most people are much more interested in gualityn tha
in quantity, and they may argue that there havenbee
many cases where quality has proved itself more im-
portant than quantity. They may say that in therseu
of past history a numerically small race of highaliy
has often been far more important than a large wHce
low quality. This has been true in the past, anddoabt
it will often be true again, but taken by itselétiudg-
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ment accomplishes nothing. When it is said thaimalls
race was often more important than a large oneorite-
times means that this race, in consequence of igh h
quality, achieved success in life in such a waytadbe-
come fruitful and multiply, so that in fact it latbecame
a large race. Rome in its early days is a typicanple;

it is not important because of its smallness—foat th
would imply that the rival city of Veii was equallyn-
portant—but because it ultimately became large. &fde
not especially admire each of the villages of Lmatijust
because one of them grew into an empire, and wédo
fact value the little Rome only because it becare t
great Rome. In the march of history every instioti
has a small beginning, but it is the whole of iistdry
and not the beginning that must count in the ass&ss
of its value, so that in such examples as this itrelevant
to emphasize the smallness.

There is a second very different sense in whichnaty
be said that there are numerically small races hvigice
more important than large ones. For example there i
the group of a few among the Athenians of the wabs
period who made important contributions to know-
ledge and art. The number concerned was extraordi-
narily small, and their era was very ephemeral, their
enormous contribution to the richness of the woidd
indisputable. Such contributions are undoubtedlyoragn
the most important things in the world, but they ar
nearly irrelevant in the present context. Thereehbeen
innumerable small city states, whose earlier hissor
were indistinguishable from that of Athens, and ist
only after the event that we can discriminate Athen
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from them. For future history our enthusiasm cannot
be expended on all these innumerable little stabes;
should only be justified in doing so, if we couldpe
thereby consciously to create something like a new
Athens.

A study of past history does not encourage thisehop
Most of these flowerings have occurred in assamiati
with the rather sudden acquisition of wealth by agzer
wealth often won by the conquest or the commercial
exploitation of neighbours. But the converse hags no
been true, since such wealth has frequently beémeda
without any efflorescence of the arts or sciencks.
fact these efflorescences are what by my analogyn fr
physics | have called fluctuations, representingasmnal
extreme departures from the average. If it is gdimge
hard to do anything in the way of controlling the
average history of humanity, it is going a fortida be
very much harder to control its fluctuations. Talldige
in a flight of fancy, imagine that a world dictatoon-
sidered that the only really important thing was hiave
a new school of painting as great as the Italiarbotch
schools. How should he go about creating it? Taggud
by past history he would not succeed by founding
learned colleges of art with elaborate provisiorw f
competitive scholarships, but rather by creating a
thoroughly turbulent world, full of struggle, waréa
and injustice. In this world here and there cities
countries would arise which through the ability of
a few of their citizens, their Medicis or their Am-
sterdam merchants, attained a very unequal share o
the world's wealth. By the time two or three dozen
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states of this kind had come into existence therghim
be a faint hope that in one or two of them therallye
would have arisen simultaneously patrons with the
taste of a Lorenzo and painters with the geniusaof
Titian or a Rembrandt. Altogether it does not seem
likely that the world dictator would be very sucsfes.

If this is really the most important thing for theorld,

it does not seem likely that we can do much to dorin
it about.

These examples from the past, where we can be wise
after the event, give little help in suggesting home
qualities of the population of the future are tojbdged.
Survival is the essential factor in the making dftdry,
and it must certainly have first place, but most usf
want to know much more than this about the qualitie
of the survivors. What line should the historiarketain
making judgments about these qualities? It would abe
tenable view that his duty is coldly and objectveb
observe what happens, noting merely that such aot s
a population flourished at such and such an epaal,
holding that it was not for him to comment, either
favourably or unfavourably, on the qualities of thepu-
lation. If the future is regarded as a quite unamlable
unfolding of events, then a cold account of it,effeom
all moral judgments would be an admissible polithe
only important thing in such a view would be thergiy
objective question what at some epoch the surviving
population was and what was the character of fis, li
even if it had degenerated to something very much
lower in the animal scale than anything we have at
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present. But even for the immutable past most tiésie
do not follow this method; they do pronounce judg-
ments, though nothing they say can alter what #gtua
happened, and most of us accept this very definial
the best way to write history. If that is so foretlpast,
how much more is it so for the future, for thougbr o
control of the future is certainly very much smaltean

is claimed by the optimists, still some control sl@ist;

to some extent we may aspire to give a directiorihto
development of the world.

Historians of the past have usually taken some doroa
idea as a guiding principle in their account oftpasgents,
and there has been a good deal of variety in thobeses.
To one it will have been the material conditions af
people that is of chief importance, to another rthei
political institutions, a third will be inspired byhen-
philosophic or religious thought, and a fourth Hbeit
military exploits. Another will trace the historyf ca
broad general idea like the development of personal
liberty, while others have, perhaps unconsciousty;
bibed the tenets of some long-dead narrow political
party, and have judged the events and the person
alities of their historical period by that standafevery
historian must be allowed to have some guiding -prin
ciple of this type as a background for his histcamd |
am entitled to claim this right for myself. Sincehave
been emphasizing the fundamental position of thesqu
tion of survival, it might be considered that | bdugo
refrain from all intellectual and moral judgmentboat
the future members of the human race. It is simply
possible for any human being to pursue such a epurs
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because his whole life has been coloured and ¢ondd
by the habit of forming judgments of this kind. Bvé
| tried to do it, it would not be possible for thagason;
but, guided by the example of the historians of plast,
| would not wish to do it.

Though the matter of survival is fundamental, siill
is permissible to show preferences between differen
ways of surviving. For example some highly sucadssf
modes of life—such as that of the parasite—would no
be regarded as admirable, no matter what human stan
dard they are judged by. Now the chief natural itjaal
of man, which distinguish him from other animalse a
that he is simultaneously an intelligent and a aoci
animal, and both these qualities tend towards sscae
survival, the one for the individual, the other fbis
tribe. Both are qualities which are admired at aate
by the majority of us, some putting intelligencestfi
others the sense of social duty. Therefore in s@$ait is
possible to look beyond the brute question of sadvi
and to make subjective estimates of value about the
future human race, | shall rate as admirable any im
provement that in the course of the ages shoulaldpv
in the intellect of mankind, and any improvement in
his sense of devotion to his fellow man. A comborat
of the two qualities is best of all, but if it i®ecessary to
select between them, | should assign first placento
telligence, if only because it is a more distinetiv
characteristic of the human race than the sociabese
which after all man shares with many other animals.
In studying past history it is only possible forethnis-
torian to take what did happen and either approve o
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disapprove. In future history the historian is nsb
limited; he may not only approve or disapprove, but
he may also hope., | shall hope most of all tha th
surviving races of man in the long ages to comd wil
increase still further in intellectual stature.
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THE FOUR REVOLUTIONS

O set the stage for the history of the future, sit i

natural to start by reviewing the history of thestpa
having regard only to the principal facts. | amirigy to
imagine what an historian of a million years henea;
gaged in preparing a universal history of the humaue,
would select from our own past history as worthy of
notice. | think he would select only occurrencesemh
mankind made a step forward which was never lost
again; they might be called the irreversible stagésere
would seem to have been four such stages in thelajev
ment of humanity, since the time when homo sapiens
came into existence. With the first three everydee
familiar, so that they need only be touched on, tha
fourth, which is quite as important, is so recemattit
has almost escaped conscious notice. | shall eah ef
them a revolution, though the word is not meant to
imply any extreme suddenness. In each, the germs
may be detected long before, and it may have been
long time before they spread over the world; in som
cases the revolution has been made independently ir
different regions. The central feature of each hai@n
has been to make it possible for mankind largely to
multiply in numbers.
The first revolution occurred long before the dawn
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of history, and we can only conjecture its effedkmugh

we can do this with confidence. It is the discovery
fire. By means of fire cooking becomes possiblej an

the difficulties of man through his extremely poor
equipment of teeth can be overcome. The possiiliti
of diet are multiplied very many times, both be®aus
meat can be eaten that is not completely putrifial
because many herbs thereby become digestible anc
nourishing. It can confidently be said that as sa@m
fire came into use, the earth could support a munch
creased population, because so many more variefies
food became available. There was of course also a
second use for fire in the heating of shelters,civhivas
important though by no means so important, sincea ma
could thereby live in the temperate and sub-arctic
regions, in a way that would not have been otherwis
possible.

The second revolution is the invention of agricudtu
This dates from the neolithic period, perhaps tem o
fifteen thousand years ago, so that a good dekhdsvn
about it. The tribes that had agriculture could vjute
themselves with food, both animal and vegetable, fa
more regularly than was ever possible for the hante
food-seekers. They would become much more free thar
the hunters from the difficulties of the seasonalle, and
could settle permanently in one place in much large
communities. Once again, with the invention of agri
culture, there must have been a great expansion o
populations.

The third revolution is the urban revolution, the- i
vention of living in cities. This revolution aroge
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several different places, at different times angaaently
independently; the chief places would perhaps be
Egypt, Irag, China, Mexico, and the earliest timasw
about six thousand years ago. By the close asgmtiat
in cities, bringing with it the division of labourthe
establishment of food stores and the possibility of
relieving local shortages through the regular ojena
of trade, it once again became possible greatly to
increase the population. All this is of course inet
historical period, and a great deal is known abibyt
so much indeed that there has been a tendencyudly st
and to emphasize the differences between the \sriou
civilizations, rather than their resemblances. lettigg
a true perspective of the world, it is more importa
to remember that life in Egypt and life in China rae
far more alike than either was to life at the sameeiod
in Europe. On the analogy | made between human
history and the molecules of a gas, the differentl-c
izations are to be ranked as fluctuations from the
average; they have gone in rather varied directiwith
most interesting differences, but it is far morenda-
mentally important to notice not these differendast
the resemblances.

The fourth revolution in human history is so recent
that it has hardly been recognized, because westilte
in the middle of it, so that we lack the perspeztio
compare it with the others. It may be called thae&dic
Revolution, for it is based on the discovery that i
is possible consciously to make discoveries about
the fundamental nature of the world, so that by
their means man can intentionally and delibéyate
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alter his way of life. Our histories are so detile
and run so uniformly through this period, that iash
hardly been noticed as constituting a revolutiorhatT
it is so may be perceived by observing that theutmp
tion of Britain has increased more than four-fold
since 1800, and much the same is true of many othel
parts of the world, by no means exclusively amohg t
white races. Moreover during the last one hundred
and fifty years the whole manner of living has been
more changed than in the previous fifteen hundred
years. It is true that life in western Europe in
1750 was very materially different from life in
A.D. 100 in ltaly; Gibbon notes, almost with sugm;
that at its zenith the population of Rome was abarsi
ably smaller than that of London in his own daync®i
London, unlike Rome, was by no means unigue among
cities, this shows a considerable advance in theofr
living close together on the ground, but it is lkéhat it
was due to steady, though not revolutionary, imerov
ments in transportation, in particular water trawgp
since this would make very much easier the trans-
port of food into concentrated areas. In other emait
too, of course, there were important changes, sagh
printing and the military arts consequent on the s
gunpowder, but without belitting these changeseyth
were on an incomparably smaller scale than thoge wi
nessed between 1750 and 1950, in nearly all pédrtheo
world. It would surely be just to say that London i
1750 was far more like Rome in A.D. 100, than like
either London or Rome in 1950.

Germs of the scientific revolution can of course be
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seen long before its actual birth, just as no dahletre
was sporadic agriculture before the neolithic retioh.
There were discoveries, and very useful discoveries
then as now unfortunately it was military sciendwtt
seems to have progressed most—but there appears t
have been little idea that discoveries or invergi@ould
be deliberately made of such a character as réallgiter
the world. The germinating idea is to be foundtle
experiments of Galileo and in the writings of Bacdut
the revolution may be said to have been born at the
time of the English Industrial Revolution, and imrg-
cular through the invention of railways. In thisvotu-
tion, unlike the previous ones, we can have an texac
knowledge of the effect on population. In a centting
population of England, in spite of much emigratiovas
multiplied by four, and this alone shows what an ex
ceptional period it has been, for, if the same diaaf
multiplication were to continue the result wouldveia
quite fantastically impossible increment ieven a
thousand years. The principal contributions to this
revolution have come from the Atlantic sea-boardd a
the greatest increments have therefore been amioag t
white races, but the benefits have been shared dst m
other parts of the world. For example the poputataf
India used to be held in check by periodic famiaesl
pestilences, but the introduction of modern hygiene
and the administration of the famine code, made- pos
sible by railway communications, have had the efiefc
increasing the population of India, at a guess hacior
of more than two in a century.

The central fact of this revolution has been ttge di
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covery that nature can be controlled and conditions
modified intentionally, but just as the city may be-
garded as the symbol of the urban revolution, sereth
is a symbol for the new one. It is the fact that #arth
has become finite. There are no longer any fromtier
containing the unknown, and nothing can happen in
any part of the world which may not have important
effects anywhere else. In the long past there wWasya
the danger of invasion from beyond the frontier thge
army of some unknown and perhaps superior civiliza-
tion, or conversely there was the possibility ofe th
colonization of a vast fertile unoccupied countihere
is still a very great uncertainty about what incams
there may be from other parts of the world, but time
certainty is now one about human nature, no longer
about geography. The finiteness of the world is ofie
the chief things that make it possible to foredsefuture
with a degree of confidence now that would havenbee
impossible little more than a century ago.

The word civilization signifies in its origin the ade
of life connected with living in a city, and, sindhere
has been a great variety in the modes of life adtin
the different cities, it is reasonable to speak nudny
different civilizations. There are still very diffnt
modes of life in different parts of the world, tiey are
united throughout the whole world by the new know-
ledge and the new mode introduced by the scientific
revolution. There is really need for another wom t
replace the word civilization, a word which wouldne
note the universality of the new culture, but nachsu
word has come into use, and | shall not attempt to
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invent one. If there were such a word, it would be
accurate, and not cheaply cynical, to say thatftheth
revolution has destroyed civilization, for it hasplaced

it by the new and superior mode of life.

It is a natural question to ask whether there may n
be other revolutions in store for humanity. The vears
is that one future revolution is nearly a certainyhile
there may well be others. The fifth revolution wilbme
when we have spent the stores of coal and oil tiaae
been accumulating in the earth during hundreds of
millions of years. This will probably be well withia
thousand years, a very much shorter period than the
periods between the other revolutions. It is to Hoped
that before then other sources of energy will haeen
developed; the subject will be discussed in ddtaithe
next chapter, but without considering the detail ist
obvious that there will be a very great differericewvays
of life. After all a man has to alter his way ofelicon-
siderably when, after living for years on his cabithe
suddenly finds he has to earn any money he wants ftc
spend. Whether a convenient substitute for the eptes
fuels is found or not, there can be no doubt tiere
will have to be a great change in ways of life. sThi
change may justly be called a revolution, but itfeds
from all the preceding ones in that there is neliffood
of its leading to increases of population, but eymssr-
haps to the reverse.

What other revolutions in the remoter future may
there be in store? This is perhaps not a very tplné
speculation, since such revolutions cannot be éanes
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if any one of them could, we should by the veryt fae
on the highway towards it. Nevertheless, with this
caution in mind, it is interesting to make conjeetu
about the subject, bringing to bear on it the veon-
siderable knowledge we now possess of the naturtheof
world round us, and allowing free rein to the inmegi
tion. There will no doubt be periods again, wher th
world flourishes exceedingly, but these do not Bece
sarily count as revolutions. The essential featafea
revolution is that there should be an irreversibleange
in the ways of life. Thus suppose that after thacfice
of agriculture had been well established, there &asen
a reversion from it over a great part of the eamhcon-
sequence of this so many people would have hadeo d
that the remainder would certainly have seen ther ef
their ways and returned to the practice. The foastp
revolutions have all had this quality of irreveikil,
and so has the fifth which | have adumbrated. Aése
revolutions have been concerned with man's control
over his external surroundings, and my first specul
tions will be as to possible extensions of thisikin

It must first be recognized that the impulse of the
fourth revolution is by no means exhausted yet. nEve
without any new discoveries at all—and new disci@ger
are being made every year—there would be very great
changes still to come in the near future. The patmn
of the earth could increase very greatly withouy aew
discoveries at all; it might reach a level of dgnsiver
many parts of the earth as great as it is now értiore
populous regions. Even if this expansion were tke ta
several centuries to come about, it should be eolas

53



THE NEXT MILLION YEARS

belonging to the fourth revolution. Future scidntif
discoveries may lead to other advances, but theatd ¢
only be counted as belonging to a new and separate
revolution, if the present series of advances cémnan

end and was followed by a period of comparativey-sta
nation for a few thousand years.

The most likely cause of another revolution woulel b
the discovery of some new large source of humanl.foo
It might be found possible to synthesize food frais
chemical elements, or it might, for example, be nfibu
possible to turn grass or wood into a satisfactomynan
diet. This would constitute a new revolution, thecand
scientific revolution; for the new food supplies wad
induce an enormous increase in population, and tnee
practice had become widespread, there could be nc
drawing back. | shall not consider the matter ferth
here, since the question of food supplies is resttin a
later chapter.

Could there be any discovery in the arts, as ompose
to the sciences, that might lead to a revolutioriferé
will undoubtedly be many new and exciting discossri
in the arts; there will be new schools of paintingysic
and literature, and these will contribute a greaaldto
the happiness of the world, or at any rate of atgneany
people in it. But they hardly seem to fall into tblass of
what | have called revolutions, for it does notrsethat
through them any radical change could arise, which
would irreversibly alter the ways of life of hundee of
millions of the human race. It seems precisely liis t
condition of irreversibility that the arts fail, fan them,
much more than in other branches of knowledge, then
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is a frequent tendency to revert to earlier modgisthis
sense reversibility is an important characteristic the
arts.

There is another imaginable revolution which would
occur if, by any means whatever, it were found jbess
to foresee the future with substantially greatecusacy
than we now can, so that it might become possible t
know with a good deal of confidence the most pridab
consequences of any proposed plan of action. hat
we all try to do even now as far as we can—it deied
what | am trying to do in the present essay on |tme-
term scale—but | am imagining that some new dis-
covery should make the process far more precise for
short-term planning. This might come about, for ex-
ample, through the use of the new high-speed clogl
machines, which in a short space of time might @l
the consequences of alternative policies with a ptera-
ness that is far beyond anything that the humandmin
can aspire to achieve directly. If this were theywhe
revolution was made, it would have to count as yet
another scientific revolution. But | do not want &x-
clude the possibility that it might all come abohy
some other non-scientific means, though it seengoa
deal less probable that this should be so. | dobetieve
that the Delphic oracle will be revived, and if e
famines are to be foreseen and avoided, it is farem
likely that it will be done by scientific weatheorécast-
ing than through Joseph's interpretation of Phasaoh
dream. However this may be, if the future could be
more confidently predicted, it would evidendy haaa
immense effect on world history. For example, norco
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try would embark on a plan of rapid world conquest,
it could foresee that the war would almost cenaiehd
in crushing defeat after six years. The possibilif
making such predictions would have the real charact
of an irreversible revolution, in the sense that madion
which had grown used to consulting the new—and
reliable—augurs, would ever revert to the haphazard
methods, which arc all that we possess at present.

These possible revolutions share with the pastluevo
tions the quality that they would increase man'strod
over external nature; the fifth revolution, the hge
of fuel which | have adumbrated, will in fact demse it,
but it will have the same character of being areml
revolution. But there is also the possibility of amerna
revolution. This would come about if means were- dis
covered of deliberately altering human nature fitsél
shall discuss this in later chapters after a closgiew of
the innate qualities of mankind; here it must suaffito
say that the prospects do not seem at all goodreTise
first the extreme difficulty of making such changesd
the probability that most of them would be for the
worse, and secondly, if by chance a revolutionarny i
provement should arise, it seems all too likelyt ttize
rest of mankind would not tolerate the supermen and
would destroy them before ever they had the time to
multiply. It was mainly the belief that there wile no
revolutionary change in human nature, that emba&den
me to write this essay.

As | have said, these speculations about future-rev
lutions are only the wddest conjectures. Leavindeathe
unknown date of the fire revolution, we know that
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within less than the past twenty thousand yearsethe
have already been three revolutions. If this canrbe
garded as a precedent it suggests that there sloauld
revolution at least every ten thousand years; ithad say
more than a hundred of them in the span of a millio
years. | confess to very considerable doubt ashme t
likelihood that there are so many revolutions imret
for our descendants, but at any rate it is hardbfitable
to speculate further on the subject.
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HE future of the human race of course must

depend on the nature of the inorganic world in
which it lives, so that it is well to begin by rewing
this. In the first place all astronomical and gegadal
evidence indicates that the climate of the earth been
roughly constant for more than a thousand million
years, and there is every reason to think it wihtmue
so for many million years to come. There is alwafs
course the chance that there may be a dark stamgiov
through space towards the solar system so as twlecol
with it. The collision need not be very severe tul éhe
history of the human race, for a perturbation o& th
earth's orbit, which might from the astronomicalinpo
of view be counted as quite small, would be sufiti
to change the climate enough to destroy all life.

We obviously cannot know whether there is a dark
star approaching us, because it would be invisiloigl it
was quite near, but we can say that it is extreniely
probable. First, if there were many such stars, ohe
them would probably already have hit the solar esyst
during the era of two thousand million years foristh
the earth has existed. Secondly, in the intensiudysof
the heavens by astronomers, collisions would hasenb
observed between other stars, and though new stars,
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novae, are found rather frequently, their charactees
not suggest that they were caused by collisionghisf
kind. There is also another class of new stars,stiyer-
novae, only rather recendy recognized; the last thia
occurred in the galaxy was Tycho's star, which hap-
pened in 1572—for some time it was so bright adbdo
visible in daylight. It is still very doubtful whathakes a
supernova; it might be a stage in the life of evstar,
but their rarity makes this unlikely, and as the s$si by
all standards a very normal, astrophysically umeggng
star, we can be fairly sure that it will not bloy in this
way. The general conclusion of the astronomicald-evi
ence is that it is very unlikely indeed that thesteould
be a catastrophic end to the earth in a millionrgear
any substantial change in its condition.

Though the earth's climate has been roughly con-
stant for so long, there have been minor fluctunstion it.
Thus in England we are only now emerging from am ic
age. This is the last of four recent periods ofcigiion
in the northern hemisphere, and there were thréer-in
missions between these periods when the climate wa:s
even warmer than it now is for quite a long timee W
cannot therefore be sure that there are no fuiteerages
coming to us. All that can be said is that thoubere
have undoubtedly been other ice ages in the matardi
past, they are geologically speaking rather rarenev
Also theorists claim to have given an explanatiam o
astronomical grounds for the recent four ages—bent
if there had been five, might they not have discetgea
different but equally cogent reason for there hguieen
five? So we cannot be quite sure that there map@ot
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more of them to come within a few tens of thousaofls
years. However, these things are trivial, for ast fScan-
dinavia, then Scotland and then England became- unin
habitable, so the climate further south would imgro
rain would fall in the Sahara, agriculture wouldutish
there and a general shift of populations southwards
would leave things much as they are.

In this connection the direct influence that cield
man has had on geography may be noted. Less tinan te
thousand years ago England was connected with Europ
over what is now the North Sea. This region was
gradually drowned and, but for the direct action of
man, most of Holland, and the English fen country
would by now also have been drowned and indis-|
tinguishable from the North Sea. But these are com-
paratively minor matters, for the evidence of thastp
shows that the sea level has altered up and dovite qu
considerably on account of the varying amount o ic
locked up at the poles, and it is evident thatragat a
change as fifty feet in the level of the sea woeldirely
defeat man's efforts to preserve the low lying orgj or
conversely with a rather larger change in the other
direction would make it impossible to preserve &rit
as an island. Man's direct influence on geography i
really quite negligible. On the other hand his iadt
influence on geography has been more considerable
since he has made very perceptible changes in telitma
the felling of forests. This felling tends to reneothe
spongy cover of the ground which acts as a resefooi
water, and it leads to a consequent erosion offibids.

All this is now very much on the public conscienaed
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some remedies are being found, so | shall not ¢ iin
It does, however, illustrate how the short-termraase
in the area under cultivation may be very detrirabmo
agriculture in the long run.

It is more interesting to inquire whether man may
hope to gain any direct control over climate. Ie thrst
place it can safely be said that it is quite imgdesthat
he should directly cool the tropics and simultarsipu
warm the northerly regions, for it must always baet
that the average temperature will be higher in ltweer
latitudes. If there were to be another ice age,clwhi
would cool the tropics, this could only be at theense
of still further chilling the poles. But there aexcep-
tions to this general principle, which are brougtiiout
by the circulation of the ocean. The Gulf Streans ha
given north-western Europe a climate roughly equiva
lent to that found in other parts of the world frdem to
fiteen degrees further south, and conversely thenH
boldt Current of cold water off the west coast auth
America has made northern Chile and southern Peru
much more habitable than other parts of the tropics
Currents on this vast scale are of course uncdabiel
but there are other cases where control, thougmay
be impossible, is not unimaginably impossible. For
ample, the Bering Strait is only fifty miles wideda not
very deep, and great currents flow through it tad an
from the Arctic Sea. If it were blocked, these euts
would cease, and it may be that the climate of hort
west America and north-east Asia would be conshlgra
changed—though | have no idea whether it would be
for the better or for the worse. If it could be fidandy
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calculated that it would be very much for the hetwo
that an area of the size of a small continent waslan
habitable through the blocking, it might become thwor
while considering the devotion of quite a fractioh the
whole world's resources to the stupendous task.

On an altogether smaller scale there is the quesifo
rain-making. As is well known, it has recently beennd
that when there are heavy clouds which are neaily- r
ing, they may be made to rain with the help of doli
carbon dioxide powder. The cloud was very near the
point of instability, and the small stimulus wasoegh
to topple it over. The most obvious use that cohkd
made of the process is not actually to make raig b
rather to choose the place where it shall fall. sThun-
wanted rain might be made to fall in the sea, amight
be possible for a district needing rain to get it of
clouds, which would otherwise have only let theainr
fall later in another region; political complicati® seem
very possible if this should be done.

This rain-making depends on the air conditions dpein
on the verge of instability, for then practicallp ®nergy
is needed to make the clouds rain. It is quiteedgnt in
ordinary conditions of weather, for then it wouldllc
for an enormous expenditure of energy to change the
weather, whether to make it rain or to stop it from
raining. At the present time we do not know at fadw
we should go about the business, even if we did hbe
energy available, but in spite of this ignorance oan
still confidently say, from the general principlef o
energy, that it would not be worth while trying. @h
would be the use of filling a large water reseniyir
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means of rain, if it took more than all the hydteetric
power derived from that reservoir to make the raim?
rainy season in the centre of the Sahara, whichldvbe
good for agriculture, might for all we know be pro-
duced by the use of a million tons of coal, butvduld
certainly call for far less to irrigate the dedeytdistilling
water at the shores of the Mediterranean and ceyriti
there by road or through a pipe. In the light oésh
considerations it does not seem likely that man easr
do a great deal about directly altering his clirmate

A thing that will assume enormous importance quite
soon is the exhaustion of our fuel resources. @odl oil
have been accumulating in the earth for over fium-h
dred million years, and, at the present rates ohashel
for mechanical power, the estimates are that oll be
all gone in about a century, and coal probably igoad
deal less than five hundred years. For the preserpgose
it does not matter if these are under-estimategy th
could be doubled or trebled and still not affeat trgu-
ment. Mechanical power comes from our reserves of
energy, and we are squandering our energy capititdd g
recklessly; it will very soon be all gone, and hetlong
run we shall have to live from year to year on earn-
ings. All the energy from coal and oil came frone th
conversion of the energy of sunlight into the chehi
energy contained in plants; the conversion is netyv
efficient, and left to itself the vegetable kingdooer-
tainly will not year by year produce even remotely
enough energy to satisfy our present scale of ddman
Water power is the only really big present source o
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energy that can be counted as income and not Lapita
it derives its energy from sunlight too, throughe th
evaporation of water in the ocean and its predipita
as rain on the mountain tops. Though water power is
important, it contributes a fairly small fractioro tthe
present demands of the world, and estimates dosugt
gest that it could ever expand so as to supplyvihele

of the demands. During the long run of a milliorasge

a great deal more energy will be needed.

It is worth giving consideration in a little detaw the
shortage of energy, both because of its tremendiods
portance to human life, and because it is possblepeak
about it with some confidence. There are going & b
many shortages of all sorts of things in the futuiia
example, metal mines will be exhausted, and many of
the metals we now use will run short some day—some
of them in the very near future—but it can reasbnée
expected that fairly good substitutes will be foufat
them. But energy is different; there is no subtitéor
energy, and no way of creating it. It is no use pithg
the Micawber attitude that "something will turn up"
an attitude which may be admissible over the shega
of metals; but not for energy, because for thatings
can turn up. The utmost that can be done is toodesc
the key to unlock some known but at present unavail
able source of energy. This is true even of whahyma
will regard as a newly discovered source, atomiergy
for the existence of this energy has been long know
and the novelty is that the key has only recendgnbe
found. In the light of these considerations, | bhvote
a little space to considering what are the futuospects
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of energy for the use of humanity, and from what
sources it may be derived.

Atomic energy has been much discussed in recent
years as a source of power which may ultimatelyacp
coal. It is certainly too early to estimate thisttwicon-
fidence, but the prospects are really not very htrig he
only method of getting atomic power, which is ae-{r
sent in sight, is from uranium. Now uranium is d@lya
common element, commoner than silver but not as
common as lead, but present estimates suggestttibat
total energy that could be derived from the earth's
uranium is very roughly as much as has come and wil
come from coal; it is unlikely to be ten times asicim
and it is certainly not a thousand times as muchthst
it would not help in the long ages to come. Morgove
there are very few mines where it is strongly cornce
trated, and for the rest it would be a costly amdtaic-
tive business, to work over vast bodies of poor ore
order to win relatively tiny quantities of uranium.

The matter is made only a little better by the texise
of the rather commoner element thorium, which has
not yet been tamed into giving up atomic energy,
though this will probably happen some day. The pro-
duction of energy from uranium or thorium, as far
as we can judge, will always have to be done ihespj
which have to be very large units if they are torkvo
at all, so that the distribution of the power toe th
users is itself quite a problem. Furthermore thare
really formidable secondary difficulties associatedth
making energy from uranium. There is the familiar
political danger that it is impossible to get tlwver
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without at the same time making large amounts of ex
plosive material suitable for atom bombs. Then also
there are made large quantities of intensely radiore
fission products, the cinders of the furnace, ameneat
the present time, when developments are still amos
rudimentary, the disposal of these cinders is aniitable
problem. On the whole then the prospects of power
from uranium are not very good; it may be a useful
palliative in the energy shortage, but it almosttaialy

will not provide a long-term solution.

It is well known that there may be a possibility of
making atomic explosives from hydrogen, and, since
this is a source of energy, it might some day belana
into a fuel to yield power. It is the isotope, hgawdro-
gen, that would be used, and though its proporiion
hydrogen, or in water, is very small, still theree a
broadly speaking unlimited stocks of it. In praetidt
takes a good deal of energy to separate it out frioen
ordinary hydrogen, but the amount is trivial congaar
to the energy it would yield after the separatidinere
seems little doubt that the heavy hydrogen will som
day be made to explode with the help of a suitable
detonator, but this would be useless as a sourg®wer;
for that purpose it is necessary that it shouldnize to
"burn" slowly, and this may be an insoluble problem
If, however, it could be done, it might yield a panent
solution of the fuel problem.

To complete the picture of atomic energy, there is
ordinary hydrogen, which potentially contains most
energy of all. It is ordinary hydrogen atoms thaglg/
the energy which keeps the sun and stars hotthéys
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do through a series of rather complicated reactans
enormous temperatures which gradually unite them
into helium through the agency of atoms such asocar
and nitrogen. As far as we can judge this energers
manently locked up in the case of the hydrogen on
earth, and perhaps it is a good thing; for if irevaot

so, there would be quite a probability some dawrof
explosion which would wreck the whole earth, and
indeed the solar system. The "burning" of heavy
hydrogen must always be controllable, becausesittha
be preceded by the laborious separation of it from
ordinary hydrogen; but if it were possible easity t
"burn" ordinary hydrogen, sooner or later some mad-
man, or perhaps a disappointed would-be world-dic-
tator, would set fire to the sea in such an uncdlable
way that the wave of burning would consume all the
hydrogen on the earth. A rough calculation shoves th
the energy would be enough to make the earth shine
for more than ten years as brightly as the sun does*

It would make the solar system into a very resjeta
new star. On the whole it is very satisfactory thatare
never likely to be able to "burn" our hydrogen.
Finally, there is a conceivable source of energihén

* For this kind of calculation it is convenient tse the prin-
ciple of relativity and count energy by its weighttons. The sun
radiates four million tons of energy every secomd. estimate
the amount of hydrogen on the earth, | assumettieasea holds
most of it. The amount of water in the sea has lestimated at
about 1.4 x 18tons. One-ninth of this weight is hydrogen,
and of each atom of hydrogen eight parts in a thodisare avail-
able for atomic energy. The result is 1.2 X°1dns of energy,
or as much as is given by the sun in three hunahiidn seconds,
which is about ten years.
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annihilation of matter. This would give a supplynhu
dreds of times more potent than the "burning" of
hydrogen into helium, and it would presumably be
hundreds of times more devastating, but it is quite
known whether it can happen at all, even in the hot
interiors of stars. It is safe to say that longdoefthis
source could be used, some of the milder forms of
atomic energy would either have been made avaijlable
or else would have destroyed the world.

Since the prospect of getting atomic power on dlyrea
large scale seems not very good, and since wateerpo
which is much the most straightforward source of
energy, is going to be inadequate, it is importamt
consider what other sources might be exploitedsiBles
sources, in addition to vegetation, are the dings¢ of
sunlight, wind, tides, the interior heat of the tearand
the cold water at the bottom of the sea. Some efeh
can never provide large powers, and others suffent f
being very diffuse in their distribution, but thesll
deserve consideration.

The internal heat of the earth is already being ex-
ploited at an installation in Italy, where steamrased
by pumping water into hot fissures in the earther€h
may be other places where this could be done, thoug
it is hardly likely to be on a large scale. Inddadprin-
ciple it would be possible to use any volcano as filir-
nace of a power station, but it is hardly a prattic
proposition in view of the unreliable habits of eahoes.
The existence of volcanoes is attributed to deeggrhksr
in the ground, which at irregular intervals of tifegin
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water to a depth, where it is boiled under pressoe
that it explodes out again. This suggests the piisgi
that man might directly tap this source of heat &y,to
speak, making artificial volcanoes which he comdabl
so that they never reached the surface. Heat doés n
flow out from the centre of the earth very fast,dan
nothing that man might do could affect this ratecs

he can only hope to work on the outermost few miles
of the earth's shell. Estimated on a world scate ttital
energy available is not very great, and the bestddd
hope for would be to make a few deep borings afgk ra
steam in them. He might hope to keep these borings
under control, but even if he was successful is,tthere
would still be a price to pay, for his disturbanak the
temperatures in the earth's shell would almostausyt
sooner or later lead to earthquakes. In the lighthese
considerations not much can be expected from the
earth's internal heat, beyond a few more statides the
one in ltaly.

An experimental installation has been set up, oarst
rate proposed, with the aim of deriving power frohe
difference in temperature between the surface wafter
the sea and the water at the bottom. Wherever tlsere
any temperature difference it is theoretically fuss to
get power from it, but the amount depends on the
magnitude of this difference. In the depths of tdomans
in all latitudes the water is only a degree or talmove
freezing, and in the tropics at the surface it &hpps
80° F., so that there is no great margin to work amd
enormous quantities of water would have to be rexhdl
to get any reasonable amount of power. The poggibil
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of this power is guaranteed by basic theory, bdbInot
know what mechanism would actually realize it. It
would only be feasible to tap this source in sgepiaces,
such as tropical oceanic islands, for only in sypdhces
would there be a high surface temperature togethitr
proximity to the cold ocean depths. It may be con-
jectured that this source of energy would be topeex
sive to be much used.

The wind blows on account of unequal heating of
different parts of the earth, so that its energydéived
from sunlight, like that of water-power or of theefs
we are now burning up. It could provide considezabl
amounts of power by means of windmills. The diffigu
is that each windmill can only collect a rather Bma
amount of energy, and this at irregular times, and to
make the wind a really useful source of power, some
method of storing the energy is quite essentiak hiost
straightforward way of doing this is to have a &rg
number of mills, which pump water up into a resarvo
whenever the wind blows, and then when the power is
demanded, the water of this reservoir is used hydro
electrically. This tends to limit such a scheme hidy
country, where the differences in level make it qilule
to construct the reservoirs. A more profitable depe
ment, not yet in sight, would be the invention aime
really cheap way of storing energy chemically; the
ordinary electric storage battery is exactly thadkiof
thing needed, but it is far too expensive. Indekdny
cheap device should be discovered, whether depgndin
on mechanical or electrical or chemical or any othe
principles, which would store large quantities néegy
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reasonably efficiently, it would go a very long wny
wards solving the whole power problem, whether the
energy came from the wind or any other source. As-
suming such an invention made and applied to timel,wi
the economic picture of the world would be very
different from what it is now, because wealth wéhd

to be associated with easy power supplies. Sintg it
always likely to be wasteful to transmit power oigrg
distances, it would be the windy regions of thehetrat
would flourish; these would include the areas & th
trade winds, many deserts where a wind springs ug
every day, and the stormy areas which are fouridgin
northern and southern latitudes. In these regibeset
would be set up great rows and ranks of windmdls t
gether with the devices for storing the energy. Haw
schemes of this kind may develop will depend on how
successfully the storage problem is solved, and it
probable that if it is solved, the wind will be ampor-
tant contributor to the world's power problem.

The tides are an obvious possible source of poer.
interesting point is that they would tap a sourde o
energy quite different from the other possibilifiésr
their power would be partly derived from the raiatl
energy of the earth and partly from the orbitalrgpef

the moon; the use of tidal energy slightly lengthboth

the day and the month. Some use is of course glread
made of the tides for power; for example, the Emgli
fens are pumped out by opening the sluice gatésnat
tide and shutting them at high tide. There are glste

a number of proposals, where the terrain is seitablon
the River Severn, for making barrages which trap th
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tide at high water and generate hydro-electric powe
from it. Even under the most favourable circumsésnc
there is the inconvenience of the fortnightly cycfer
during each fortnight the tides vary in height byfaator

of three between springs and neaps, and high Hdat i
varying times of day, so that some form of energy
storage is quite essential. This applies even witlen
conditions are most favourable, and the difficultpuld

be far greater if it were attempted to collect povirem
the tides on the open coasts. The same difficuloylas
arise there that arises with wind power, of havingery
large amount of energy spread very diffusely, sat th
really cheap method of storage is essential itdkection,

is ever to be at all practical. It must also be eathered
that the tides in the open ocean are only a fodtwor in
height, and that there are not very many parts hef t
earth where the coastal configuration enhances ttoeia
magnitude that would be easy to exploit for power.
Britain is one of these, and if once the storageblem
can be solved, here and in the other favoured atteas
tides could make a useful contribution to the power
problem.

The direct use of sunlight would be one of the most
effective ways of getting power. Already in sui@bl
climates it is used for heating water by absorliegt on
the blackened surfaces of water tanks, but thifrivsal
compared to what might be hoped for. One obvious
way of getting power would be to use the heat ef ¢hn
to raise steam, by concentrating it on to the serfaf a
boiler by means of a burning glass, or more probabl
reflector. It would be a formidable problem, foeth
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total amount of heat falling on a square yard facihe
sun is about enough in each minute of time to enapo
only a quarter of an ounce of boiling water inteash,
so that to make an engine of reasonable size alaeyg
area would be needed. On the other hand, the eaftigi
of the engine would be very good, for the tempeeatu
of sunlight is six thousand degrees centigrades ti
the actual temperature of the sun's surface, arsigiti-
fies that the sun's rays could ideally raise adpdib this
temperature. It is this temperature that matters fo
efficiency, and it means that the temperature o# th
boiler need only be limited by the strength of the
materials it can be made of. The result might bedn-
vert perhaps a fifth of the heat into power. Ors thasis
something like a third of a horse power could ijedke
obtained from a square yard; this is not groundh drvet
area measured facing directly towards the sun, lwioic
course will demand a bigger area on the ground.

The possibility of getting the solar energy dirgcth
this way is impressive, but the technical diffigest
would be very formidable indeed. Apart from all the
ordinary difficulties of big engineering projecthe chief
would probably be that it would be necessary to-con
centrate the heat from a good many square yard® @n
rather small focus, for it is only so that the héadses
could be avoided which would destroy the engine's
efficiency; and this must somehow be done in spite
the sun's motion all through the day, and its diffé
height at different times of year. Deserts, whehe t
sun always shines and there is no rainy season|dwou
be the best places for solar engines. The poweldwou
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only come in daytime, and this would be less incon-
venient than tidal power, but still it would be riga
essential to be able to store it. Altogether it idou
be a tremendous undertaking. There may of course
be discovered other ways of getting energy out of
sunlight; for example, there may be chemical peegs
which would imitate those of the vegetables, buteno
efficiently. There is also the possibility of getii the
energy photo-electrically, that is to say by cagdine
light directly to make electric currents. At presen
this is a hopelessly inefficient method, but it matinbe
excluded that some new idea might make it feasible,
and then it would probably be the best of all. @f a
the possible ways of collecting energy, the diresg of
sunlight is the most promising.

Finally, it may well prove that the various devices
discussed above are all of them too complicated anc
troublesome to be really practical, and that ibeést to
exploit the method used by nature, the vegetaliierer
would have to be vast plantations, producing petato
or some such plants in enormous quantities, wiocihdc
be made into industrial alcohol for power. Or pesghé
might be possible to exploit the ocean, by coliecthe
microscopic vegetables floating on its surface. Ghan-
tity of this plankton must be vast, but it is splaaery
thin, and the collection would be a very difficpitob-
lem. However that may be, and wherever the vege-
tables grew, there would be all the trouble oved ba
seasons and pestilences that we know too welld®lrea
and it is possible that enormous greenhouses, iohwh
the plants grew under accurately controlled coodsi
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might pay better; but whatever was found best would
have to be on a vast scale, because of the corwearat
inefficiency of the vegetable in converting suntighto
energy.

| think this completes the list of all reasonabbsgible
sources of energy, and apart from ordinary watergpo
the results are not encouraging. This is hardlpr&ing,
for it certainly involves a great deal more workliiee
on income than on the accumulated capital of gezdbg
ages. Our present civilization is largely basedtlom
provision of mechanical power, and if it is to donog,
it would seem likely that a good fraction of huntgni
will have to be engaged in collecting energy, eitye
minding vast numbers of machines, or by tending
vegetables in plantations; it will have to be adezater
number than those now engaged in mines and power
stations. It is rather likely that the natural freéncy of
mankind will prevent him from realizing to the fulie
possibilities of winning energy out of nature, ahdt
he will often find that he has to get on with miegs of it.

Turning now to other questions of the future condi-
tions of the world, it is of course likely that myatech-
nical inventions, both of utility and of luxury, Wbe
made, which may profoundly alter the detail of hama
life. As | have already explained in an earlier kg,
however, and as will be developed more fully later,
these are only to be regarded as details superpostie:
immensely more important questions of populatiod an
of human nature. It is therefore not worth enteromg
wild speculations about them, for such speculations
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would surely be as wrong as the speculations oataral
philosopher of two centuries ago would have beeouab
our present conditions. It may be noticed, howeveat
the biological sciences, which in the nineteentimtwey
rather lagged behind the physical, are beginninghow
promise of quite astonishing new advances.

The proper consideration of these biological adeanc
must for the most part be deferred to later chaptbut
I may list some of them here without discussioner€h
is first the possibility of new sources of foody fexample
if grass or wood could be rendered edible, it i® ¢a say
that there would be immediately a great increasehin
population of the world. Then there is the prolapil
that medical science will continue still furtherettgreat
triumphs it can already claim in the conquest cfedse.
It is also not impossible that medical science migtc-
ceed in materially lengthening life without semilit
though in a world of overcrowded population it istn
very clear what would be gained. Looking a littleeger
there is the possibility of substantially alteritige intel-
lectual and moral natures of individuals by somet &6
hormonal injections; already great effects have nbee
produced on animals. Finally, as the most curiquescis-
lation of all, it is not quite impossible that itayn one
day be feasible to select in advance the sex di ehid
that is to be born. Whether the decision is madethsy
parents, or by their rulers, this suggests the agiibby
of a great unbalance in the populations of the dvorl
Before discussing these matters, however, it isessry
to look deeper into man's nature, and this will the
subject of the next three chapters.
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THE SPECIES HOMO SAPIENS

HE central thing that goes to make up history is
not the external conditions of the world, but the
nature of man himself, and this will be the subjetthe
present and the next two chapters. Man is an anibl
a social animal, and in discussing him it is coneento
draw a line between his own inherent nature, are th
way he is influenced by the society in which hesdiythe
distinction between these is of course only a wenygh
one and there is much overlapping. In the present
chapter, | shall regard man as a biological spetifiie
any wild animal, and in the next | shall consideawh
he is influenced by the society round him; but thba
important question arises as to the balance between
these rival influences, and that subject is reskeria
the chapter following.

One of the interesting recent developments of geo-
logy has been the possibility of dating the pasthwar
greater accuracy than could be done before. Severa
different methods have been applied, which agree in
their broad results, but | shall not go into theereh The
dating has been specially accurate in relation he t
recent ice ages and this means that it can beeapplith
some confidence to existing animals and plants. Oine
the things discovered from the study of the remafns
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this period is the answer to the guestion—in theliev
tion of life, how long does it take to make a ngreces?
The answer is a million years. That is the reasmntlie
title | have chosen for this essay—for a millionase to
come we have got to put up with all the defectsnam's
nature as it is now.

It is hardly necessary to say that there is nothiagy
exact about this million years. Some species change
more quickly and some more slowly, but it does seem
to be a good rough rule, and curiously enough &rse
to apply more or less irrespective of the number of
generations in the million years, which of courseuld
be immensely more for an insect or a rat than for a
buffalo or a man. The million years may perhaps et
a very close estimate; it might even prove to bly bialf
a million or possibly two million for man, but itsi
hardly possible it should be as short as a hunthed-
sand years. So it is good enough to assume thiat at
million years, and if this is an over-estimate, tieeluced
length of time is still long enough to give a faiverage
of human history.

It is a vexed question exactly what the word specie
means and many answers have been given, but perhar
the best answer so far was that given by the cwiio
stated "A species is what a trained taxonomist $aya
species". This does not seem to advance the swgegt
much, but it is a fact that the trained taxonomistso
have frequently disagreed among themselves about
other species, are all agreed that the species Ilsamiens
includes all the races of humanity. There are, hawe
obvious differences of complexion and feature among
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them, which constitute them as varieties of thecisge
Since in the history of evolution a variety is #tarting
point for the formation of a new species, it midpet
imagined that, if one of the several races were-com
pletely isolated from the rest, it would slowly iunto

a separate species; but there is no chance ofwahy s
isolation, and anyhow if it should occur it woulake

a million years to make the species, and so it aviall
beyond the span of time | am considering.

It is natural to believe that, when there are soloh
vious differences of complexion between the various
races of man, there should go with these somerdiffe
ences in brain and in mental characters, but thiehps
logists and anthropologists have found it diffictdt
detect them. In mental characters the range oatami
inside each individual race is very wide indeediaech
so that it entirely submerges any difference iniatac
characters, if such there should be. So it is seful to
give any consideration to differences of race; \nerg
race there are highly intelligent people and veupisl
ones, and all mankind display the same charadtsrist
pugnacity, ambition, envy, laziness, selfishnesseld
fishness, loyalty, kindliness, sociability, sensehomour
and so on. There are of course obvious differeites
behaviour between individuals on account of difiees
of condition and of training or education, which I
shall discuss in the next chapter, but it is cdrttec
say that man really is one species and that as isuch
will take a million years before anything notably
different will arise in his nature. This is a fixgabint,
which can be taken as the central thing that makes
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possible the prediction of his history for a mifligyears,
and no longer.

As an animal, man is subject to all the rules ofehe
dity, the general principles of which have beenlyful
worked out, even though much of the detail is stifi-
known for the human species. Of course it has away
been obvious that there is a natural tendency fitr o
spring to inherit qualities from their parents, ke prin-
ciples, discovered about a hundred years ago byd®len
though not widely known till the present centuryavé
defined the situation very much more precisely. sThi
is not the place to go deeply into the subject, hmsthall
only cite a few points which are germane to my pag

The central feature of the Mendelian theory is the
gene, which is the unit of heredity. A gene is Uligua
only recognized by its effect on the bodily devetmmt
of the animal, but the chromosomes in the anincalts,
which are strings of genes, are easily visible unthe
microscope, and in some cases the position of & gen
its chromosome is fairly well known; so it may baids
that the genes are particles of living matter whate
very nearly visible. The germ cell of every aninzan-
tains a very large number of genes, and thesetelieth
the details of the animal's development, such astiven
it is to be tall or short, light or dark, and so. drhere
are known rules, some of them quite complicated, bu
still perfectly definite, which determine how thesrgs
are handed on from one generation to the next. ridve
generation has to have a complete outfit of geaws
this it accomplishes by drawing each of them frésn i
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father or its mother, but not from both; it is puieance
which parent contributes any particular gene. Se th
offspring contains a mixture of the genes of itsepts,
and therefore develops a mixture of their qualiti€he
genes of man, like those of every other animal,trobn
the development of every part of his body, and this
includes his brain, and since the quality of theirbr
determines all the natural mental characteristitgse
also fall under the control of the Mendelian laws o
inheritance. There is no doubt of this, but it mim
confessed that up to the present time little iswkmo
about the detail of the actual genes of humanity.

It is through the inheritance of qualities usefal the
struggle for life that natural selection works, ,butith
the old vague ideas about heredity, it was rathamd h
to see how a race of animals could be really bty
any valuable character that might appear in oneitof
members. This animal's mate would not usually have
the character, and so, according to the old idtwes,off-
spring would be expected to have it to half thesektof
the favoured parent, the second generation to anly
quarter, and so on. It seemed therefore that tlagacter
would be rapidly diluted in the succeeding generes]
and it was hard to see how, in the long run, itldae-
tain enough value to give any significant advantage
This difficulty is cleared up by the Mendelian lawhe
parent with the valuable character has a gene Hat t
character, which it transmits on the average toy dvalf
its offspring, but those that do receive it receivéo the
full; the rest do not get it at all. Thus, for teowho get
it, there is no dilution in the quality; it conties at full
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strength and is able to give to its possessorsuthad-
vantage that it confers in the struggle for lifdete is
thus a good prospect that the valuable quality rsay,

to speak, become anchored to the species by being i
corporated among the genes of the majority of gsnAp
bers. If a dictator should ever aspire to bringualsome
really permanent change in humanity, he could df it
and only if, he knew how to alter some of the human
genes, for only so could the changed quality become
anchored as a fixed character of the race.

Genes retain their constant character for manyrgene
tions of the animal cells, but they do occasioneliignge,
and it is by the cumulation of these chance mutatio
that a new species may arise. Recently it has toesm
possible to increase very much the frequency with
which mutations occur, so that one might aspirm#de
much more rapid changes in the characteristicsnof a
animal species than those which occur in nature Th
method is to expose the germ cells to X-rays, areio
tain chemicals, which disturb the process of aeiksmn,
so that the new cells may possess one or more ettang
genes. The process is in no way controlled by e e
perimenter; the X-rays simply stir things up, sattan
arbitrary change results, which he can then stuay a
exploit. Quite a number of mutations have been pro-
duced in insects by these means, but most of ttem h
been deleterious. This is not surprising because ar
animal is a very delicately balanced mechanismh wit
its constitution continually kept up to the mark by
the stringent conditions of life, and a large chamngy
any part of its structure is far more likely to apthe
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balance than to improve it. Similar changes cowd n
doubt be induced by X-rays in the human genes, bu
there too it is far more likely that the conseqeenould
be deleterious than beneficial, because of thet wbtbe
balance of human qualities. To make any large maef
change in one step, it would be necessary to make
favourable changes simultaneously in several geres,
there is practically no chance that any X-ray dosad
do this, without at the same time damaging somthef
other genes in the human germ cell. Even if we knew
what we wanted, the prospects of improving human
nature in a single step, or even in several stapsiti-
ficial means, are so small that they can be Igftrout
of account. The only prospect of improvement must
be by taking advantage of the rare occasions when :
small beneficial mutation happens to arise.

Even without mutation there is a tendency for
animals to degenerate, and this in spite of thateogy
of the influence which each gene exerts in the &ion
of the animal's body. The reason is that in marsgsa
several genes have to co-operate together foratect
formation of one of its organs. The classic exangpkbe
eye of the fruit-fly. This develops under the sitané-
ous control of many separate genes, and in consegue
it can exhibit a great variety of defects, eachbaitable
to the lack of one or more of them. In the labamato
these defects can be preserved and studied, butdn
life natural selection is continually destroying timsects
with bad eyes, and thus the species is being kepb u
the mark. This example suggests a speculation dbeut
human eye, though of course that is an entirefgreiht
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and much more wonderful organ than the eye of any
insect. Man's life depends very much on his eyesigh
and in the long past anyone with defective sighubdo
have had a distincdy lowered chance of survivaltuha
must have been continually keeping the human eye up
to the mark in this way. But fifteen generationso ag
spectacles were invented, and at once some eyetslefe
such as shortsightedness, ceased to be a serindda
There is thus now no check against shortsightedraess

it is a fairly safe forecast that in another hunddgenera-
tions or two, this defect will be even commonerntha

is now. This speculation illustrates how any human
quality may be expected to degenerate, unless lieisg
disciplined all the time by the stringent test ddtural
selection.

There is one other principle in the laws of henredit
which calls for special comment here, since, thoiigis
familiar to biologists, it is often unrecognized bgy-
men. It is known as the principle of the Non-inkerce
of Acquired Characters. This signifies that any nge
acquired by an animal during the course of its Ide
never passed on to its offspring; the simplest glaris a
mutilation, but the same rule applies to a skill afy
kind that the animal learns during the course sflife.
The subject has been hody debated among biologist:
during the past seventy years, and all authorgativ
opinion is now agreed that such effects are nogritgd.
However, it is almost impossible ever to prove @ase
tive, and at intervals new examples are still gitetlich
are claimed as showing that characters acquirecarby
animal during adult life have been handed on twfhe
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spring. Most of them do not stand the test of close
examination, but even if there should be a residfie
valid examples—and there is no reason to beliexa th
there is—it is safe to say that a phenomenon, Hudt

to prove and so rare in its occurrence, cannot pdayed
any important part in the development of life ontlea
The non-inheritance of acquired characters is jubat
would be expected from the Mendelian theory. Thes ne
generation derives its genes from those of its rare
and these parental genes were laid down before the
parents were born; and they will not in any way éhav
been affected by his and her later experiencesudimg
those experiences which occurred before the prtorea
of the offspring.

It may appear surprising that it took so long ttabs
lish definitely such a simple principle as this tok non-
inheritance of acquired characters, but closer iders-
tion shows that the matter is rather more subtlenth
might appear at first sight. Many genes govern equit
straightforward qualities, such as the colour ofman's
eyes, or the fact that after twenty years he isstart
growing a red beard, but there are others which bgre
no means so obvious, such as those that deterrame t
dencies of character; these tendencies may nevabiex
their effects at all, unless an appropriate exiesitaation
should arise to evoke them.

This may be illustrated by an example. Dogs vary
very much in the ease with which they learn tricks,
but the dog with this gift will never show it untede is
taught the tricks. The tricks themselves are olshou
acquired characters, but the ease of learning thayn
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be innate. A naive observer might think that themu
learnt the tricks easily, because its parent haénbe
taught many tricks, whereas actually all that hap-h
pened is that the parent did the tricks becaudedt the
innate capacity for learning them easily, and its ha
handed on this innate capacity to its offspring.titéo
the contrast in the action of the dog's traineroediag

to whether acquired characters are inherited or. not
Suppose that there are two puppies of the samer, litt
and that one of them learns tricks much more edkiyn
the other. The second would need far more training
than the first, and if the trainer really believétht ac-
quired characters were inherited, he would expéett t
the descendants of this second dog would refleet th
consequence of this greater training by themsebaing
easier to train; actually of course the exact oppowill

be true, since the descendants of the dog whiclletee
little training will learn the tricks more easilyThis
example illustrates a point of immense importanoe t
humanity that is all too often overlooked. | shedturn

to it in the next chapter.

The Mendelian laws are perfectly precise, and lehav
been describing them almost as though they had the
same sort of certainty as the fundamental lawshgkigs,
and | have not yet taken much notice of the elenunt
chance that enters into them very intimately. Thle-
ment of course arises from the way in which the- off
spring derives half its genes at random from oneerma
and half from the other. To those who are not very
familiar with the principles of probability it maappear
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that this fact will spoil the force of the wholegament,
since chance means uncertainty, and therefore gfhtmi
appear to destroy the validity of any law. Furtheren
the matter goes very much deeper, for pure chance
plays a great part in all the subsequent life oérgv
animal, as well as in its procreation, so it migvell be
asked what is the use of being so definite aboaitldivs
of heredity when they are always going to be doteitha
by the fortuitous circumstances of the animal's.liBuch
reasoning overlooks the influence of large numbers,
which will reduce the most wildly various individua
experiences to a nearly steady average. Since thage
be readers who are not familiar with the extracdin
cogency of arguments based on probability, | shall
devote a little space to the subject, and in therse of it
a number of other points of interest will emerge.

The fortuitous occurrences in the events of life ar
what mostly attract our attention, but in the longn
it is the law of large numbers that counts, the Igat
the result of a large number of chance events teods
approach towards an average. For example, the rplaye
at the roulette table remembers chiefly the occesion
which he made large gains or losses, and he istapt
forget that in a lifetime of gambling the actualsul
will almost certainly be that he has lost a smalftcent-
age of his total stakes, the percentage leviedusecthe
roulette board has a "zero" number which biases it
slighdy in favour of the casino manager. In theglon
run it is this bias that counts, and the life oé thuman
race on earth is certainly to be counted as a lemng
run, so that the bias is to be reckoned as théylieal
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portant thing in it, and not the chance good or ill
fortunes of individuals, or even of nations ancesac

At the risk of over-elaborating the matter, 1 wilke
another example from games of chance which brings o
some interesting points. Five men sit down to a eganh
pure chance, each contributing the same capital, sum
and they play according to the rule that anyonéreset
when he has lost all his capital. It is then aaiety that
in the end one of the five will win the capital afl the
others; it is of course pure chance which of théerwill
be. If the stakes allowed on each hand are a faagtion
of the capital the game will be short, while if yhare
restricted to being small, the game may take a lime,
but the final result will be the same. Now suppadlsat
the capital of the players is no longer required b®
equal; at once there is a bias in favour of thé mcan.
In the course of the game each player has ups ewds]
but the rich man may sometimes recover from a loss
that would have bankrupted the poor man, so thatshe
definitely more likely to be the winner. The moraf
this is that, if there are two nations in which timelivi-
duals of both have equal merits in the struggle liia,
the one with the larger population will tend to &athe
advantage over the other. In this | am not consider
the fact that the larger nation might enlist morattd
lions so as to conquer the other; it is just thabugh its
greater population it can stand great misfortunesl a
still come back from them to prosperity, whereassth
misfortunes would have totally destroyed the smalle
nation.

Returning to the game of the five players, suppose
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once again that they have equal capital but thedugh

it is still mainly a game of chance, there is a Ikma
measure of skill in it. It now becomes likely, thybunot
certain, that it will be the most skilful player ang the
five who will win. The skill may be of any kind; itnay
be that, through greater intelligence, he can bedttdi-
mate the chances so as appropriately to vary hise sat
any stage of the game, or it may be that he possess
fingers which make undetected cheating possible+al a
considering simply who will win the game, not the
question of the winner's moral character. If thakes
are high, so that the game is likely to be shdryé¢ may
not be enough time for his skill to tell, and thiea will
have little advantage against the operations ofe pur
chance, but if the game takes a long time it besome
exceedingly probable that it will be the skilful agkr
who will win. The moral of this is that natural auoh
tages in the struggle for life will tell in the lgrrun. For
the individual animal or man the stakes are often t
high, so that he may be killed before his merit show
itself, but the history of the world is a long thinand it

is concerned not with individuals but with large mru
bers of individuals. Because of its immense scdle t
game of life is to be regarded as a game of sntakes,
so that it becomes very nearly a certainty that ithe
herent qualities of the race will be what countsd anot
the accidents to which individuals or even naticare
exposed.

Before passing on there is one further point to be
made. | have explained how the operation of chance
becomes comparatively unimportant for large numbers
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and it is very pertinent to ask how large the nursbe
must be. If, for instance, it was only true for lroits of
millions, it might be felt that in any reasonabfeas of
time chance would still be dominant. Such a very
general question can only be given a vague andwer,
the answer is, that the number usually need nett lad
large for the chances to average out. With thecalpi
example of spinning a coin, even a quite small rermb
like ten will almost count as a large number in $base
that, if the coin is spun ten times, the numbehedids
will rarely be more than two away from five, which

the average number of heads. In most matters con
cerned with probability three or four count as dmal
numbers, ten as a fairly large number and a hurabeal
very large number. There are of course exceptions t
this statement—as, for example, when the chance ir
favour of some very rare occurrence is being censdl
—but it will do in giving a general picture of tsabject.

In the light of all these considerations how does1m
stand in the animal kingdom in regard to the hbkita
qualities which are to help him to survive? Phylidae
is a poor thing, neither so strong, nor so swift; 80
tough as other animals, nor with effective means of
defence. On the physical side the only claims he ca
make to any superiority in the animal kingdom aige h
eyes which have, a refinement of perception abbat t
of all mammals and probably of most birds, his lsand
which are one of the most versatile and delicabés tim
nature, and the gift of speech, which has suchemem
dous social importance. But these things are ueliti
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trivial, since the essential point of man, the neveno-
menon in nature, is his intellect, associated wshenor-
mously exaggerated brain. It is therefore in m@atbd his
intellect that all man's other qualities must besatered.

In the essential matter of survival there are tiwnogs
needed, the survival of the individual and the satv
of the race. We are all very well endowed with deep
instincts for both, and curiously enough we areaasd
of both these instincts. As to the survival of theivi-
dual we have a very strong, intimate and deep déar
death, evoked by any form of danger; it is notiagh
we boast about, but it is certainly a very esskqtiality
for survival, and as such it is to be regardedmgmrtant
and valuable. For the reproduction of the racegetlaee
two instincts needed, the sexual and the parenidlthe
way these are organized is to say the least curites
sexual instinct, though much complicated by altsof
taboos, is for most of mankind nearly as violentres
fear of death, though it has the advantage of being
pleasant instead of unpleasant. Among animalsing$r
about the inevitable consequence of reproductiod, a
until very recently the same was true for man, heat t
the Malthusian increase of population was assurbis.
is still true for a large proportion of the humate, but
the existence of birth-control has entirely altetbe
situation among the more highly developed peoples.
The consequence has been to make reproductiondiepel
for them not on an intense instinctive impulse, father
on intellectual reasoning, and this for very maeypgie
is an exceedingly tepid motive.

The parental instinct is also somewhat ineffectoes,
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cause for the majority it is only strongly stimadt by
the presence of the children; that is to say, ivasy im-
portant in preserving them, but it does not makg an
such clamant call on the emotions to beget thenhak
not the same intensive compulsion as the sexuéihihs
and this is not very surprising because of its very
different function. No one can feel any very ine&ns
emotion continuously for more than a short time;
whether it is pleasure or pain, anger or grief @arf the
sharp edge of it fades in a few days, whereas #nengal
instinct has got to work effectively for fifteen twenty
years, if it is to serve the survival of the ratteis there-
fore hardly surprising that it should be steady awah-
tinuous, but not so intense an instinct as the aexu
stinct or as the fear of death.

It is a matter of great importance that the procrea
tive instincts are at present ineffective in maimteg our
population, but | shall defer considering this @l later
chapter after some of the other attributes of hiityan
have been discussed. Besides the instincts thaave h
dealt with, there are of course many other qualitie
some of them not so instinctive, which are impdrtan
for survival. One may be selected as pre-eminerdn M
is superior to all other animals in his readinesstry
experiments. Many of the higher animals, like hican
learn by experience, but if they are placed in am u
familiar situation they are lost, whereas a manl \alt
ways try to think it out and will often find a sdilon of
his difficulties. This flexibility of mind, and theadapt-
ability to unforeseen conditions are the main reaso
why he has succeeded in dominating the world. They
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are possessed to very varying degrees by different
individuals, but they are clearly of supreme impode
in the struggle for life in an ever-changing world.

There are many other qualities, which help survival
and | shall be content to mention only a few ofnthe
some estimable and some the reverse. We value- intel
ligence, honesty, capacity for leadership, and rothe
similar qualities, and we mark our approval by ctteg
their possessors for promotion. A man is promoted o
account of his individual merits, without any thatig
about the consequences for the distant future. liesa
abnormal world than the present, his increased -pros
perity should lead to the man's having a largerilfam
than those of the less prosperous, so that the goad-
ties inherited from him should gradually become- dif
fused throughout the population in later generation
At the present time the exact opposite happenstoall
often, in that he is likely to have a smaller famihan
the average; in fact success in life is at presemagon-
istic to success in survival. | shall not consitles further
now, since it is to be discussed later.

It is always necessary to remember that naturdf itse
quite non-moral, and that there are many qualities
which we by no means admire, which nevertheless are
often regrettably effective in the struggle forelif All
through the animal kingdom one of the most sucoéssf
roles is that of the parasite, and there are stHtémiman
society where such a parasite as the professi@gga is
as successful as anyone else. Something of theikiod-
fortunately true in Britain just now. The people \aee
really encouraging are not those that we think wee a
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for a great many of the people who get good pramnoti
are contributing less than their share to the gexiera-
tion. At present the most efficient way for a marstir-
vive in Britain is to be almost half-witted, comfaby
irresponsible and spending a lot of time in priswhere
his health is far better looked after than outside;
coming out with restored health he is ready to bege
many further children quite promiscuously, and éhes
"problem children" are then beautifully cared fgrthe
various charitable societies and agencies, urth sune
as they have grown old enough to carry on the gooc
work for themselves. It is this parasitic type timat
present most favoured in our country; if nothing is
done, a point will come where the parasite will ki
host by exhaustion and then of course itself pearister-
ably and contemptibly through having no one to sup-
port it. Now though there may be occasions in human
history when something of this kind can happentehe
is no fear that it should happen to mankind as aleyh
for a parasite is essentially subordinate to soost, land
man claims, and claims reasonably, to be mastéreof
world, so that there is nothing for him to be swlbor
nate to. In the long run there is no danger of nrahk
adopting the role of the parasite.

There is another role, which is not by any means
wholly admirable, that may well be specially sustgls
in the struggle for life. This is the role of therh, using
the term not in the modern sense of a man embodying
all the virtues, but in the original sense usedHioyner.
The Homeric hero, who has his counterparts in many
other semi-barbaric conditions of life, is brave aeck-
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less, but selfish, undisciplined and something diudly.

He is by taste a leader, but his leadership isnoftarred

by impatience and lack of persistence, so thatdis fo
carry through to the end any projects which wolddet

a long time. He cares little for the sufferings athers,
unless they are his henchmen, whom he looks afiér o
of self-interest. From the present point of viewe oof

his most important characteristics is that he igallg by

no means monogamous, but very much the reverse, s
that his qualities are likely to be reproduced andilti-
plied many times in the next generation. Is it pass
that in the long run the earth should be wholly ged

by heroes? It is irrelevant that it would be anraxt
ordinarily disagreeable world to live in, for thers
nothing in nature to dictate that the world has tptbe
agreeable. It does, however, seem unlikely that the
heroic type can ever become a large fraction of the
earth's population, because their qualities do fitointo

a society of dense population—rather they prevest i
existence—whereas the densely populated countrils w
dominate the earth by sheer force of numbers. Biile

is certainly a place in the world for the heroigay in
particular for their capacity for leadership, and this
quality could be dissociated from some of the otless
desirable characteristics of the hero, there wooid a
great place for him in society. It is not impossitthat
such a separation of qualities may come about auto-
matically, because the hero who can adapt himsethé¢
civilized life of dense populations will have a test
prospect of survival than the one who can only livea
state of semi-barbarism.

95



THE NEXT MILLION YEARS

This chapter has been mainly devoted to considering
the qualities of homo sapiens regarded as a spe@ries
animal, and species of animals stay roughly fixedype
for something like a million years. In fact, of c¢ea,
they are slightly changing all the time, but it @akthis
period before they are different enough to be gigen
new specific name. It is fitting to end the chaptsr
speculating on what man's characteristics will bieeny
at the end of that period, he is sufficiently atérto be
regarded as a new species. Will he have become hom
sapientior or what?

The development of animal species has been studiec
by means of the fossils of past geological agesictwh
usually show changes in the animal's form progngssi
rather steadily through the ages, though the rederd
often complicated by side branches, which split ioto
new species or else flourish for a time and themecdo
nothing. Of course these apparent steady ratesharfige
have not really affected all the members of thecigze
simultaneously. What has happened is that a fevthef
animals have chanced to develop a small superidnity
some way, say an extra turn of speed, and throbgh t
advantage they have left more offspring than hdwe t
slower animals. The qualities of the members opecies
are always spread over a certain range, and thegwe
of the species is being continually dragged upwarasg
through an equal change in all the members, but
through unequal reproductivity at the two ends bé t
range. When homo sapiens is changing, it will netby
the whole race gaining simultaneously whatever iqual
ties better fit it for survival, but rather by cart types
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bf mankind proving superior to the rest in survivalue,
to that they contribute a larger proportion to tlaer
generations, and in so doing drag the average tipsabf
humanity in the same direction.

The first question to consider is whether the v
of mankind, the white, yellow, brown and black mace
may not branch off into different species. In thanzal
kingdom such branching has sometimes arisen through
long periods of geographical isolation, and anotivary
has been through the development of infertility the
sexual unions between the most unlike members ef th
species. Neither of these causes will operate én dhse
of man, since the whole earth is his habitat, alhdhe
races of mankind are fully fertile together. Climahas
been another fruitful cause of the splitting of Eedes
into two. Undoubtedly some of mankind tolerate drett
a cold climate, and some a hot. Will there then- ult
mately be a homo arcticus and a homo equatoritlis?on
the whole unlikely, because man has learnt so well
control his own climates. Even now arctic man cae |
comfortably in the tropics by cooling his dwellinggth
the help of physical science, and by resisting tthpical
diseases with the help of medical science, andctire
verse is equally true of equatorial man in the cold
regions. It seems likely then that man will not etiye
from one species into two on account of climateleed
a convergence is more probable. Thus although dire f
skinned man can make a success of living in thpidso
by taking the trouble to control his climate, harfskin
is still some handicap to him, since it cannot ssilg
protect him against the direct rays of the sun aslava
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dark skin. On the other hand, there is not muclienge
that a dark skin is a handicap in cold climateghi$ con-
trast of effects is correct, it suggests that i@ #md man's
complexion will be rather dark all over the world.

The physical characteristics of man may of course
change with the lapse of time, but it is not likelyat
they should do so to a great extent, since it it no
primarily these qualities that preserve humanity tie
struggle for life; even congenital good health aedist-
ance to disease have been largely discounted bycahed
science. It is the intellectual qualities of maratthiealty
matter, and so it will be these that are the miadild to
change. In all such qualities there will no doubtd very
wide range of variation between individuals just there
is now, some being clever and some stupid, somel goo
and some bad, and the changes will come about &y th
increase of the numbers at one end of the rangteat
expense of those at the other. It is very much #emaf
conjecture what those changes will be and | willyon
mention a few possibilities. General intelligendeowd
always be of value, particularly the unspecializatkl-
ligence that is adaptable to many varieties of psep
so with some confidence it may be expected that man
will become cleverer than he is now. It is by noame
so clear that he will become morally better as wsthce
in a highly competitive world, the sinner has many
advantages over the saint. That is disappointing, ib
must be remembered that moral codes have differed &
good deal at different periods of history, andsittdo be
expected that future generations will succeed im-co
structing a moral code, satisfying to the good wian
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those days and reasonably close to being withiaimatt
ment by all, however much it may disagree with our
own standards.

Another more specialized change may be suggestec
as probable. Civilization has taught man how te lim
dense crowds, and by that very fact those crowds ar
likely ultimately to constitute a majority of theowd's
population. Already there are many who prefer this
crowded life, but there are others who do not, Hreke
will be gradually eliminated. Life in the crowdeandi-
tion of cities has many unattractive features, lutthe
long run these may be overcome, not so much by
altering them, but simply by changing the humanerac
into liking them.

Finally | will refer to another quality, which | ah
discuss more fully in a later chapter. As has balesady
pointed out, man's present procreative instincts fail-
ing to reproduce the species in sufficient numbars
many of the more civilized nations. Any of mankind
that overcome this failing will increase at the empe of
the rest, and there is already a germ for natwbkdcton
to work on in the spontaneous wish of some peopte f
children. Whether this reinforcement of the protea
instinct should be dignified by a new specific namdo
not know, but, long before the end of a million rgait
is almost certain that homo sapiens will have chdnigto
homo paediphilus.
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N philosophical considerations of the nature oé,lifa

guestion that has been much debated has been th
rivalry between "nature and nurture”, that is thees}
tion whether the inherent qualities of an animal or
the external conditions of its life are more impoit
to it. In fact the argument leads nowhere, becauden
two things are both absolutely essential, it simpés no
meaning to ask which is the more important. Theye i
not even a clear-cut separation between them, but ¢
separation can be made, if it is accepted thas rily a
rough assignment of emphasis, and not a definiti- sp
ting of the subject into two. In the previous clempthe
emphasis was on man's nature, and it is now the far
his nurture, in particular for the way human higtonay
be affected by what a man learns from his fellows.

Man shares with the higher animals the capacity for
learning, though to an immensely superior degrelee T
question of how animals learn is much simpler; @sh
been objectively studied in various ways, in pailtc
by the method of "conditioned reflexes", that is day,
by the study of how by practice (which must alwdes
associated with rewards for success) an animal irechu
skill in the performance of tasks which have beenh ts
it. In the experiments the tasks have often bedte qun-
like anything that would happen in wild life, btiet
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results show the general way in which an animalsdoe
learn skills, and the same processes, applied ¢octn-
ditions of the wild state, undoubtedly assist themel

to survive in the struggle for life. The study obne
ditioned reflexes has brought out clearly the fauat
there is a great variability among different indival
animals, in that some learn skills much more eaibn
others. This is presumably an inherent quality bé t
individual, but learning is not always a matter at-
quiring skills by individual effort, for it often mplies
definite teaching. This holds particularly in thase of
man, but among animals also teaching plays some par
For example, the catching of mice is one of theartgnt
things a kitten must learn in order to fit it fohet
struggle for life, and a cat teaches her kittenw ho do

it. It may be that sometimes the whole future ofitter

of kittens will be prejudiced through their havirmeen
taught a bad style of catching mice by their mattewo
even among animals survival may depend on having
been taught the right doctrines.

The processes of teaching and learning are obyiousl
of immensely greater importance to humanity than to
any animal, and the first thing to note is that the
matter of heredity education must rank as an aeduir
character, so that it does not come under the Mamde
laws. There can be no genes representing what ase h
been taught. Nevertheless, as | pointed out in las¢
chapter, the matter is rather more subtle than this
bald statement might be taken to imply. To bring th
point out, | will take an example which is delibteis
exaggerated.
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Suppose that there is an earnest believer who hold:
that acquired characters are always inherited qiyfe
He ought to expect that the children of literataepés
will be able to read without being taught, or thhae
son of a Latinist will spontaneously know Latin gra
mar; in fact he expects neither of these thingg, dnly
for the reason that every single child that hasr éagen
born is an example to the contrary. Though he s t
accept this disappointment, he will neverthelesskema
the best of things by claiming that the children of
literate parents usually learn to read earlier andre
easily than others do. In this he will often betguight,
but part of the reason is only loosely connectedh wi
heredity. In part the result arises from two vemsneral
characteristics of mankind, the tendency of thedchd
imitate what it sees going on round it, and thedésty
of parents to want to teach their children. It riget that
these are innate characters, so that they will dalier
the biological laws of heredity, but they are toengral
to be invoked for the narrower purpose of the prese
argument. However, there is a more special appicat
of the law of heredity which can legitimately beeds
It is true that there is no gene conferring a kremlge of
Latin grammar, but there may well be a gene coimigrr
the type of brain which makes the study of thinge |
Latin grammar congenial, and it is likely that pase
who have found Latin to their taste, will possekbss t
gene, so that they are likely to pass it on tortblgildren.

The question of the inheritance of intellectual lijies
is matched by the inheritance of moral qualitieficl
have to be taught to the growing child in muchgame
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manner, by precept and example. There still lingars
many quarters the conception of the perfectibiliny
mankind, and it is well worth considering what the
biological theory of heredity has to say aboutlit. dis-
cussing the non-inheritance of acquired characters
the last chapter | cited the example of the trgniof
dogs to do tricks, and | pointed out that the wisener
would always use the dogs that learnt the tricksilea
and would get rid of those that were slow learndrs.
chose this example deliberately as being free fiamy
ethical questions, such as must inevitably entéo il
matters that concern humanity, but still it is mekting
to see how it would apply to humanity, when con-
siderations induced from ethics are for the monfent
gotten. A philanthropic dictator wants to perfediet
innate moral qualities of the human race; how ghoul
he go about it? Following the example of the dog
trainer, he will devote all his attention to the odo
children, and he will neglect the worse ones, doaig
he can to see that they do not succeed in life, aoale
all that they are not permitted to hand on thefierior
qualities to later generations. Actually all too teof
philanthropic effort goes in exactly the oppositeed
tion, into curing the faults of the worst, withotgcog-
nizing that the acquired characters so induced gaiige
impermanent. In saying this | am thinking of thende
range policy, and | do not in the least want toitthel
the self-sacrificing work that is done by so mamble
workers in improving the conduct of the worse ele-
ments of the population. It may be justified asnigela
good in itself, and moreover the existence of arats
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perturbs very seriously the life of the rest of tbem-
munity, so that everyone benefits if this nuisamEere-
moved. Still it is proper to note, that the polio§ pay-
ing most attention to the inferior types is the mos
efficient way possible of achieving the perfecttil of|
the human race.

Turning now away from these narrower questions of
biological heredity, consider the larger questidn how
education, in the widest sense, has affected atichffect
history. Every man builds up a world of thought,
directing his conduct, which is partly formed frohis
own experience, but even more of it is acquireanfiais
teachers, and in later life from friends and acajaaices,
or from books. | shall use the word creed to dersoteet
of tenets acquired in this general manner. | mdam t
word in an entirely colourless sense, with no doast
arising of whether the creed is true or untrue, ahar
immoral. It is merely a body of philosophical thhig-
whether it is reasonable or unreasonable philosephy
which is strongly held and used as a main guideoa-
duct. There are of course creeds held by singléviind
duals, but naturally the important ones are thosld by
large communities. Such creeds have produced, &ahd w
again produce, enormous effects on human histanyg, a
their influence must be considered.

The first thing to notice about creeds is that tlaeg
inherited, but inherited according to curious laggite
different from the usual biological ones. A manragher
likely to hold the same creeds as his parents aladions,
but no more than he is those of his teachers and hi
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friends, whereas he has received his instincts hisd
inherent qualities from his ancestors and will shdrem
with his blood relations; it will be pure accideifitthey
happen to coincide with those of his friends. Iis tres-
pect a parallel can be drawn between creeds anc
languages, for a man is likely to speak the languaf
his parents, but he is quite as likely to speak tifahis
unrelated friends. A language is a simpler thing to
analyse than a creed, and so it may be useful ltowfo
the analogy further. Up to a point the classifimatiof
languages resembles the classification of animbtth
can be divided into varieties, species, genera sman,
and both gradually change their forms with the dajos$
time, or they may branch out into several varieties
they may become extinct. To this degree they are
similar, but the resemblance fails if it is takeuwrttier.
Thus the vocabulary of a language is sometimes »a mi
ture derived from quite unrelated sources; among
animals this would be as though a hybrid could be
produced between a mammal and an insect. Again
sometimes wholly new words arise, derived from no
traceable source and presumably originating frore th
caprice of some inventor; for languages the priacip
omne vivum ex vivo does not hold. Much the same ld/ou
seem to be true of creeds. Like animals, they cdadd
classified into varieties, species and so on, akel them
they often show progressive modification, branching
and extinction; but on the other hand there havenof
been hybridizations between quite unconnected sreed
and sometimes wholly new doctrines have arisen with
no evident parentage at all. In fact, a new kifid
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heredity has come into existence, of quite a differ

type from that affecting animals, but of great impo

ance to mankind. It appears to me that what | may c
the Natural History of Creeds would be a very émngit

study and one meriting a great deal of attention.

I have neither the psychological nor the historical
knowledge to study the natural history of creedsdex
tail, and | shall therefore be content with givilagfew
examples of what | am trying to express. | selectrhy
starting point an avowedly trivial example, the ede
about what food should be eaten. Why is it that we
eat the flesh of certain animals and not of others?
If anyone in Europe is offered a dish of dog's Hles
he will refuse it with something like horror, ratial-
izing his refusal perhaps by the explanation thag t
dog is a dirty animal. A Moslem will also refuse it
for him it would be immoral to eat it because itpgo-
hibited by his scriptures. On the other hand, imtace
parts of China, the dog is much prized as an artafl
diet. From what we know of other Chinese cooking th
shows that the taste of dog's flesh must be extglle
nevertheless there are very few of us who couldhée
suaded to try the dish. Contrast this with the tieas to
the pig. For the Chinese it is the most prized mafat
all, for the European nearly as much so, even thahe
pig is proverbially regarded as the typical dirtgiraal,
whereas for the Moslem it would again be immoral to
eat it. Creeds about food are patently trivial, hiis
example does show nevertheless what a tremendousl
strong influence a creed has on our conduct.

Creeds about more important things naturally have a
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very much greater compulsion. Those we hold firmly
appear to us to have the inevitability of the pifon
of formal logic. Anyone who does not happen to shar
our creeds is at the least regarded as an illodocd) but
more frequently as a perversely wicked persons Ithis
that has led to most of the terrible series of gmrsons
that have blackened the records of history.

Creeds often arouse the most fanatical devotioris It
enthusiasm for his creed that has created the maayl,
if we happen to share his creed, the martyr isrosghas
one of the noblest of humanity. But the matter & as
simple as that, for this judgment has usually bpes
judiced by the fact that we do sympathize with the
martyr's creed, and it is necessary to look at ghiject
without this prejudice. The martyr is driven to raathe
ultimate sacrifice by his enthusiasm for his crebdt
this endiusiasm has usually been evoked by thetepun
enthusiasm of his persecutors, the majority in powe
who hold an opposite creed with equal fervour. For
every man who is willing to die for his faith theweill
be ten men who are willing to kill for their faitiChe
ten feel that they are actuated by the same mothwe,
pure hatred of evil, as that of the martyr, and than
difference is only that for weak human nature tiode r
of the persecutor is easier than the role of thseoeited.
But that there is no very great difference betwdbe
two is shown by many examples in history, for whba
persecuted party has gained the upper hand, it ha
usually indulged in counter-persecution on a scajeal
to that which it had itself suffered. | have citdte his-
tory of persecution as an example showing how in-
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tensely important creeds are as influences on humar
conduct, and, in passing, another characteristicheim
may be noted. This is that, though the infidel &tel,

he is by no means so much hated as is the hekdiw-
ever, though such matters are interesting aspdctdhen
natural history of creeds, for my present purpose i
would be out of place to follow them further.
It will be noticed that | have not said anything all
about what is the fundamental question in regardarig
creed, and that is whether it is true or false. &oe who
wants to believe in a creed its truth is all thatters, but

it is not this that matters for my purpose. In thast
there have been creeds, such, for example, as dlief b
in magic or divination, which have been very widely
accepted, but we now know them to have been quite
absurdly false. Yet they have exerted the very tgeta
influence on human history. The species homo has no
changed, and there arc still very many who are doty
eager to believe in such things—not by any meanhs al
of them confined to the less advanced civilizatieasid

it must be expected that this tendency will cordinio
recur again and again. The question of the truthaof
creed is therefore irrelevant to my purpose; whaéesd
matter is whether a creed, true or false, helpghéosur-
vival of its holder, and it is from this point ofew that

I shall try and study the natural history of creeds

I can best illustrate the importance of creeds dor-
vival by beginning with an example which is avowedl
much over-simplified. One of the tenets of the 8bci
of Friends is that it is wrong to fight. Quakerenéfore
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would not be killed in war, whereas the believers o
other faiths without this prohibition would lose feac-
tion of their numbers in every war. Religious faithave

a strong tendency to be adopted from the paremsd, a
so in each succeeding generation there should b mo
Quakers in proportion to the rest of the populagtiand
yet there is no difference whatever in the makestiphe
genes of the body cells of the two types. This extam
illustrates the way in which a creed might affeatvéval,

it has of course been much over simplified and itsm
not be pushed too far, for if it were carried tee thx-
treme all the population would in the end be non-
combatant, with no one to protect them from being
destroyed by another race.

A much more important example is the ancestor-
worship formerly prevalent in China. This imposed a
man the obligation to have a family in order thaet
worship of the shades of his ancestors might caoatin
With a population like the Chinese in which its pesi
members are always living on the edge of starvation
there must have been a much greater chance ofvalrvi
for the children of the abler people, so that theed
would have a strongly eugenic effect. Contrast thith
the state of Europe in the Middle Ages. There iswhe
custom for many of the ablest people to go into the
church, and so condemn themselves to sterility.nExve
there was often laxity about the enforcement ofbeely,

a priest's children would be illegitimate, and soul

be handicapped instead of being favoured in their
chances of survival. This difference of creeds go#h a
remarkable difference of histories, and it may whele
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been an important contributing factor to the ddfere.
Both the Chinese and the Roman empires were attacke
at various times by barbarians, and whereas theaRom
Empire was so disrupted that it took nearly a thods
years for civilization to return to it, the Chine&anpire
absorbed its Mongol conquerors after only two ganer
tions. Is it not probable that it is largely on agnt of
the creed of ancestor-worship that the Chinesélizavi
tion has been the one in the world that has shdwen t
most continuity, and the one that now has a fifththe
whole human race?

In the study of the natural history of the creeflshe
past, it is inevitable to consider the religiougeats in
particular, both because they are the ones thae hav
roused the passions of humanity far the most, dad a
because we have much fuller records of them thaangf
others. It must be remembered that from the present
point of view the question of the truth or falsitf a
religion is not direcdy relevant; the only questimn its
influence on the history of the human race. In eaickthe
great religions of the world, however different ithe
purely theological doctrines may be, there has baen
general ethic which has exerted a steady and lemefi
influence on its believers. The ethics of the défe
religions have not been very different, since thmiain
aim is to inculcate the social virtues which arseesial
if life is to be tolerable in any community, large small.
For example, a virtuous Christian and a virtuoussMo
lem will have very similar standards of conducttatied
to them by their very different religions, and thes
standards will be hardly different from those dieth
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by the Confucian philosophy. The influence of these
ethical principles has been immense, and, if | do dis-
cuss them further, it is not for want of recognigithis
influence; it is because they do seem to have wvdbrke
out to the same consequences no matter what tihe rel
gion from which they started, whereas an objective
study of creeds must be primarily concerned, witle t
different consequences that they may have produced
A greater interest attaches to the aspects of ioakg
creeds where enthusiasm or even fanaticism hasednte
because it is these enthusiasms that have beeonsiisie

for the most striking events in history. For thestref
this chapter | shall use the word creed thereforahis
more restricted sense.

In this narrower sense, creeds are almost likendivi
things, possessing a course of life, from birthotigh
maturity to death. The analogy is imperfect in aes-
pect, since all too often, after the general en#sns for
the creed is dead, there is left behind a minostgort of
fossilized rump, which continues to hold the docts
of the creed for centuries afterwards. With thisldica-
tion, and perhaps with other exceptions, it woutérns a
rough generalization that creeds tend to live foo tor
three centuries, or to express it in biological sua, for
not more than about ten generations.

Consider some of the creeds that have flourished ex
cessively inside the Christian religion. In the rthuand
fifth centuries there were fanatical creeds assediavith
metaphysical questions of the nature of the dedyd
men were ready to die, and to kill, for the sakeuditle
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questions, incomprehensible to us now, connectetth wi
the nature of the Trinity. As time went on this ede
reached its old age and tended to become a pbljiEa
secution, not of individuals, but of whole natiosisch as
those that had adopted the Arian heresy. Then aigain
the eleventh century there were the Crusades, a& mor
fitting creed for the semi-barbarous peoples of teres
Europe. They lasted about two centuries, and ako d
generated in the end into a political instrument rival
Christian parties, who by that time had little left the
original enthusiasm against Islam. Then there & Re-
formation, which started towards the beginning b t
sixteenth century. Some may hold that we arc #bid
near the Reformation to pronounce an opinion on its
present vitality, but it is certain that its colobad very
materially changed within little more than a cepfufor
the Thirty Years War was a war for power, not feti-r
gion, even though it was largely between Protestant
and Catholics. It would be most interesting to gtud
whether there were similar growths and decays eéds

in Islam or Buddhism, and also to study the behavio
of such creeds as philosophical Stoicism, whichenev
provoked the same fierce fanaticism as did thayimis
creeds.

Another feature of creeds seems to be rather genera
Though the majority of a population, say something
like nine-tenths, accept their creed implicitly amd-
gard it as part of the law of nature, there is gbva small
minority who do not. Most people—call them the ghee
—follow the ideas of their leaders unquestioningbyt
this minority—the goats—goes by contraries, and dis
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believes anything just because those around thdimvee
it. The goats are often not very pleasant people,tiey
are usually above the average of intelligences lpiiob-
ably the corroding influence of the goats that gedy
saps the vitality of a creed by its cumulative dtien,
and indeed there may well be a proportionality leev
the number of goats in a community and the lifenspa
of the creed of the sheep in that community.

In future history the constancy of human nature
makes it certain that man will continue to be daateal
by enthusiasm for creeds of one kind or anotherwiie
persecute and be persecuted again and again fesatte
of ideas, some of which to later ages will seemnof
importance, and even unintelligible. But there iseo
much more valuable aspect of creeds that must be
noticed. They serve to give a continuity to politar
greater than can usually be attained by intelléctaa-
viction. There are many cases in history of enéget
statesmen who have devoted their lives to carrying
through some measure for the general good. They may
have succeeded, only to find that the next gemmrati
neglects all they have done, so that it becomesonad
again in favour of some other quite different wafy o
benefiting humanity. The intellectual adoption of a
policy thus often hardly survives for more than iage
generation, and this is too short a period for saqtolicy
to overcome the tremendous effects of pure chaBog.
if the policy can arouse enough enthusiasm to lgerin
porated in a creed, then there is at least a pcogpat it
will continue for something like ten generationsnpda
that is long enough to give a fair probability tiawill
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prevail over the operations of pure chance. Thusead
may have the rudiment of the quality, possessedhby
genes of mankind, of being able to produce a peeman
effect on humanity.

If the history of the future is not regarded as &heo-
matic unfolding of a sequence of uncontrollable nése
—and few of us would accept this inevitability—then
anyone who has decided what measures are desi@ble
the permanent betterment of his fellows will naliyra
have to consider what is the best method of cagryiis
policy through. There are three levels at whichnhight
work. The first and weakest is by direct consciquasi-
tical action; his policy is likely to die with himand so to
be ineffective. The second is by the creation dfreed,
since this has the prospect of lasting for quitauaber
of generations, so that there is some prospecteaflyr
changing the world a little with it. The third wallbe
by directly changing man's nature, working through
the laws of biological heredity, and if this couté¢ done
for long enough it would be really effective. Butea
if we knew all about man's genes, which we cenainl
do not, a policy of this kind would be almost impibée
to enforce even for a short time, and, since it ldidake
many generations to carry it through, it would adto
certainly be dropped long before any perceptiblects
were achieved. That is why creeds are so tremehdous
important for the future; a creed gives the bestciical
hope that a policy will endure well beyond the Idé its
author, and so it gives the best practical hopé than
can have for really controlling his future fate.
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MAN—A WILD ANIMAL

N the past two chapters | have examined different

aspects of the nature of man. In the first he was r
garded just like any other species of wild animahile
in the second some of his social qualities were- con
sidered, which might not be regarded as those wfilé
animal. Civilization might, loosely speaking, beuoted
as a sort of domestication, in that it imposes oanm
conditions not at all typical of wild life. It mighthen at
least be argued that it is a false analogy to coenpaan
to a wild animal, but that he should rather be carag
to one which has been domesticated. | shall maintai
that this analogy would be false, and that manni will
always continue to be essentially a wild and ndame
animal.

Before coming to this main theme it is important to
notice that, if it were admissible to regard man as
domesticated animal, the whole time-scale of hystor
would have to be radically altered. Thus though the
geological evidence shows that it takes a milliceang
to make a new wild species, we know that the variou
domesticated animals have been created in a vegh mu
shorter time. For example, the ancestors of they-gre
hound and the bulldog often thousand years ago dvoul
probably have been quite indistinguishable. Ihthe
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man's characteristics could be similarly remouldiedso
short a time, the whole future of history might tzelic-
ally different. It would become impossible to foast
man's future after as short a period as ten thaugears,
hardly longer than the span of known past histdny,
stead of the million years which holds if he is @dw
animal.

In the first place, it is necessary to be cleatcasvhat
is meant by a wild or a tame animal. We are aptesom
times to call an animal wild because it is dangsrow
man, and to call it tame because it is harmlessttbs is
a slovenly way of speaking, and here | shall ugewrd
"tame" simply as a synonym for "domesticated" which
| think is its true meaning. A tame animal thenoise
that does the will of a master, and the savage hna@og,
trained to bite all intruders, is tamer than therfdly
terrier which sometimes slips away to do its owivgie
hunting. All tame animals owe their qualities tonee
turies of selective breeding, and it must always be
remembered that the changes made in them owe
nothing to the inheritance of acquired charactdnst
are due to the selection for breeding of thoseviddal
animals which show to the highest degree naturak-ch
acteristics useful to their masters.

A chief feature in domesticated animals has been th
creation of a great variety of breeds, each speethlfor
some particular purpose, either practical or adisthe
Each breed far excels its wild ancestry in the igudbr
which it has been bred, so that race-horses ruterfas
than wild horses, dairy cows give much more millrth
any wild cattle, and the sheep-dog has even beshtbr
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do skilfully the exact opposite of what the ancstwolf
would have done. Now human families often show
special qualities in which they excel their fellgvand in
some cases these qualities seem to be hereditatpessi
the musicians of the Bach family. If man is readljtame
animal, there is no reason why breeds of man shoatd
be created, say breeds of mathematicians or of pro-
fessional runners, who should possess gifts farordy
anything we now know, and far beyond anything that
their fellows could compete against. Certainly &ie t
present time mankind is very far from this, but ttha
would not exclude the possibility in the not so yer
distant future, if man really were a tame animakhgll
consider this question of special breeds later lwe t
chapter in more detail; all the evidence seems hiows
that they will not arise, but to sec this cleaiiy,js best
to return to the prime feature of tameness, obedicio
a master.

It is obvious that we in this country, with our pis
for freedom, value wilduess very highly, whereas in
some lands, where the population are content te liv
under a much more strictly controlled rule of didicie,
tameness may be more nearly acceptable. This gnesti
of taste is irrelevant however, for it might be ttllatame
race could achieve so much higher a degree ofiaffiy
that it could master the wild ones, and so redumant
also to a state of tamencss. | am going to maintiadh
this cannot happen, in that man is untameable. The
reason involves a feature not often present innsiie
arguments, and | will venture to introduce it by ame
of a fable.
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There was a man who was endowed with very great
intelligence, very great wealth, deep scientificokn
ledge and a benevolent wish to improve the lot @ihm
kind. He also knew himself to have the gift of leniy,
so that he had the prospect not only of startinghan
beneficent plans, but of seeing them through tair the
final accomplishment.

Now it chanced that about this time there came up
for sale a large uninhabited island, enjoying anate in
every way fitting it for human habitation. He puasied
the island, and persuaded a large number of hénds
and admirers to come with him, and to settle themd
live under his direction.

The director first made a thorough study of his
people's natural gifts and capacities, and theseitesach
man and woman to the work for which they were
specially fitted. Artisans were chosen who had bskhi
in craftsmanship and a liking for their trade, dstie
servants who had a passion for cleanliness, andscoo
who were really interested in the taste of the fdloely
produced.

He chose for schoolmasters those who could best
inspire their pupils; his professors and researdrkers
were selected because they showed the highestsfligh
scientific imagination; his lawyers possessed theatgst
subtlety in argument; his civil servants and indalsts
were those who were gifted with the highest queditof
administrative ability.

Nor did he neglect the other sides of his peogle's
terests, for he selected those who were giftedaattipg
and music and poetry and encouraged them to peactis
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'their arts. He also had actors and actresseseat gharm
and beauty, and athletes who could run very fashpj
very high, or guide a ball with remarkable accuracy

Having laid the foundation of his plan in this mann
he persuaded them all through his dominating person
ality—nor, be it said, was compulsion entirely afise
to mate together in such a manner that the various
special gifts of each group were conserved andrexia

Those of the settlers who proved unsatisfactory in
mind or body were gradually eliminated, not by exil
or punishment, but merely by forbidding them toeent
into fertile unions.

At the end of ten thousand years he had achievec
results in humanity even more remarkable than those
that have been already achieved in this span of tim
our domestic animals. His actresses were of surngpss
beauty, and his athletes, whose limbs had attairesg
highly specialized proportions, were so persisyentl
victorious that international contests became imjibes.

All the really ingenious machines in the world were
contrived by his engineers, and in their constaucti

his artisans were pre-eminent. His diplomatists Ictou
always get their way with the diplomatists of other
countries. His research workers made remarkable pro
gress in the development of scientific knowledge—
though it was perhaps not often they who starteg an
wholly new subject.

The director had produced this surpassing improve-
ment in the quality of his subjects in the courdetem
thousand years, when it was revealed to him thatlifa
was nearing its end. And now he saw that his wauk h
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been in vain, because he had made no provisionafor
successor to himself.

He had moulded his subjects so that they fulfilled
their tasks superlatively, because he could lookhate
tasks objectively, but his own task he could onhow
subjectively, and the prescriptions he had used ther
others were without avail.

He had tamed men into being domestic animals, but
he could not tame anyone into being a directorabse
a director must be a wild and not a tame animal.

Though this has only been presented as a fable, the
experience with domesticated animals does show that
the most astonishing improvements could be made in
the various human faculties, if a similar coursecoh-
tinuous selection could be applied to man overoag la
period of time. The trouble is that for man this net
possible, because he has got to apply the selettion
himself, and that means that it is not merely dedint
problem, but a wholly different kind of problem. ére
is a fundamental difference between the subjectind
the objective. Scientific progress has always seded
only by regarding its themes of study objectivedyen
in the field of psychology progress has mainly cobye
the study of the minds of others, that is to sajdilvely,
instead of by following the old barren course ofran
spection. The most severe critic of his own conduan
never judge his actions as if they were someone'sels
and the selective breeding of other types of people
would be no guide at all in the breeding of his dird.

If the director had foreseen his death, he woulegtha
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tried to produce a successor to himself. Since pns
found belief in heredity had been so fully confidnby
the remarkable changes he had made in his subjeets,
would naturally expect that it would be one of biwn
sons that would be best fitted to succeed him, gt
difficulty would be just the same if he were trying
find a successor elsewhere. The matter is on qaite
different footing from all his other decisions. Fdtne
others he could say: "I have improved all our bsedu/
seeing which son improved on the qualities of laithdr.
That is why | select you." For his own successer tit-
most he could say would be "I am selecting youha t
hope that you may be a better director than | Hasen.
But | have no idea how you will set about it, sindel
had known what | was failing in, | should have et
right myself." The targets in the two statementg ar
quite different, for in one he knows what he is iagnat,
in the other he does not. In one case the target isake
the man better, in the other to hope to make him as
good. One is the systematic breeding of tame asimal
the other the unsystematic method of nature in the
breeding of wild animals.

This point is so important that before following tit
its conclusion | will give another example, whiclash
the advantage of not being fabulous. In their ssidof
how to improve the human race the eugenists havg ve
naturally considered both ends of their probleme th
increase in the good qualities of humanity and the
elimination of the bad qualities. Their chief effdnas
gone, quite rightly at first, into the easy part thfe
problem, and they have spent most of their enargy i
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pointing out the disastrous tendencies of the ptese
policy of directly encouraging the breeding of the
feeble-minded. This is undoubtedly useful work, but
is comparatively easy, since these feeble-mindeu lma
regarded objectively by their superiors, and so hmig
become amenable to the same sort of control apphca
able to domestic animals. This restraint of theedieg

of the feeble-minded is important, and it must melbe
neglected, but it cannot be regarded as a reaflctafe
way of improving the human race. If by analogy one
wished to improve the breed of racehorses, one tmigh
accomplish a little by always slaughtering the hothkat
finished last in every race, but it would be a mstbwer
process than the actual one of sending the winmethe
stud farm.

Conscious of this criticism, eugenists have often
attempted to define what are the good charactsisti
which should be positively encouraged, instead ofy o
the negative ones that must be discouraged, but the
results are disappointing. Lists of meritorious |digs
such as good health, good physique, high inteligen
good family history, are compiled, and those pasisgs
them are told that they should breed, but the rsités
lead nowhere in practice, for no one can be exgetie
assess his own merits and demerits in a balanced wa
How, for example, is a man to weigh his own good
health or good ability against a heredity made oudi
say, by an uncle who was insane, or again how isohe
strike a balance between considerable artistics-gifts
he thinks—together with a good family record, but
quite bad health. It is clearly beyond anyone tcidie
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these things for himself, and even then the mastemly
half settled, since similar judgments are neededbfith
partners to the marriage. However helpful the ditare
may be which can be consulted, it is evident thdi-s
jective judgments on such matters are too diffjculith
the best will in the world they would very often beade
wrongly, because, however sincerely he tries, nan ma
can be a good judge in his own case.

The only imaginable way of overcoming these difficu
ties would be to set up a class of consultants whald
prescribe what marriages were eugenically admissiold
how large the consequent families should be. Big th
does not solve the difficulty; it only pushes itckaa
stage, for it leaves unanswered the question wkotar
be the consultants, and what principles are toaytiém
in settling the values of the different qualitieé man-
kind. It comes back to just the difficulty | dedmd in
my fable, that a tame animal must have a mastat, an
that therefore though it might conceivably be puassi
to tame the majority of mankind, this could only be
done by leaving untamed a minority of the poputatio
Moreover, this minority would have to be the group
possessing the most superior qualities of all.

These examples suggest the impossibility of taming
mankind as a whole, but before accepting the piaci
fully, it is proper to examine a case where thecexan-
trary has happened; this is in the insect civilms of
the ants or termites. In applying the same termiliza-
tion, to both ants and men, it is hardly necesdargay
that 1 am drawing an analogy between things whigh a
really of a very different quality. All species ants live
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in cities, and some species have developed agmeult
others animal husbandry; but all these practices ar
purely instinctive and individual to each specié€s the
other hand human civilization is an acquired charac
based on education, and so is not inherent in man's
nature. Nevertheless it may be worth while to fello
out the analogy a little further. Admitting the fdifent
sense of the words, it may be said that all speaiesnts
have made the third revolution, the invention ofiesi
that some have made the second, agriculture, nbae t
first or fourth, fire and science; but they havé added
another revolution of their own, the complete cohtr
of the problem of sex. The ants' nest has no ruerall,
for the queen is hardly more than an egg-laying haec
nism, and they seemto get on pesfectiwell
without civil servants or lawyers or captains ofdus-
try.

Why cannot man set up a community like an ants'
nest? This would be the ideal of the anarchist, laititer-
to it has held no promise at all of success, buh whe
help of recent and probable future biological diss@s,
some sort of imitation by man of the ants' nestnoan
be quite excluded from consideration. Thus the robnt
of the numbers of the two sexes may become possible
and with the knowledge of the various sexual homson
it might also become possible to free the majoofy
mankind from the urgency of sexual impulse, so that
they could live contented celibate lives, insteddtiee
unsatisfied celibate lives that are the compulsoty of
such a large fraction of the present population tioe#
world. If these discoveries should be made—andishis
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really by no means impossible—man would be able to
carry out the sex revolution which is the typicdlac
acteristic of the insect civilizations. The detaibuld of
course have to be quite different, for instead ok o
gueen there would have to be large numbers oflderti
women to renew me population, whereas there might
be one king, literally the father of his countrylsé it

is probable that on account of their greater playsic
strength, it would be the men who would be the
workers.

Such an organization is certainly repellendy unattr
tive to most of us—perhaps excepting some of the-au
crats of the present world—but it is not this trext-
cludes the possibility of it. There is no dangeratetver
of its happening, because of the inherent diffezebe-
tween vertebrate and insect, for the vertebrateois/ery
much more flexible than the insect in its behaviour
Most insects simply die if placed on an unfamilfand
plant, whereas the vertebrate will always try ekper
ments if its normal diet fails. An insect can besdigo
prey on and destroy another one that has becomesta p
and, when it has done so, the predator will diestafva-
tion; in the same role a vertebrate predator would
not die, but would start to destroy some otherhpps
beneficent, species. Now of all vertebrates marpre-
eminent in his willingness to try experiments, battit is
inconceivable that he should settle down into the i
flexible unquestioning course of life that is tyglicof
an insect. It would call for a quite radical charigehis
whole nature. It would not be a mere change intoea
species of homo that would be needed, nor eveargeh
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into a new genus or family or order of the mammals.
It would have to be a fundamental change into a new
phylum of the animal kingdom, and that would not

take a mere million years, but many hundreds of- mil

lions of years.

There is no prospect of man's nature imitating an
insect's, but it is much more nearly imaginablet this
development should go, like that of the dogs, iatset
of breeds each specialized for a particular purpd¥e
all of us know of whole human families which posses
gifts specialized in some particular direction, afdhe
specialization were narrowed and the gifts improwiid
all competitors were surpassed, such a family would
have turned itself into a breed. But all past Hsto
contradicts this tendency, for it suggests that reser
there have been such groups they have not increase
further in their specialized skills, but that aftervery few
generations they have tended to merge back into the
general population. | will give some examples, tjou
my knowledge of history is hardly deep enough tte ci
them with any confidence.

A first example may be drawn from the sanctity of
royal blood, which has been a prevalent idea in yman
countries, and which would give opportunity for the
in-breeding that is essential for the production a@f
specialized breed. The most extreme case is thahef
dynasty of the Ptolemies in Egypt whose blood was
counted as so sacred that the reigning house hduk to
perpetuated by brother-and-sister marriages. Bistio®g
no longer now regard close in-breeding as necégsari
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deleterious, but still the possibility of its evéffects
might throw doubt on any positive conclusions we
could draw from the Ptolemies. But the only conclu-
sions that can be drawn are entirely negative; rdoerd

of the dynasty is not very impressive, it is naitineuch
better nor much worse than that of other dynadtied
had not been in-bred, and in the end it collapssddid
the other dynasties, under the irresistible mightttee
Romans. Neither in this extreme case, nor in other
more modern ones, is there any sign of a tendeoc f
breed to arise that is specialized for kingship.

It might be contended that the number of individual
in reigning houses is too small to give rise toreed, and
my next example concerns a much larger populatibn.
is the military caste of German nobles in the sirth,
seventeenth and eighteenth centuries. Whatever the
extra-nuptial habits of this caste, its marriagesrevmost
strictly regulated, so that it might have providéde
starting point for a specialized breed. It is urated that
these noble families provided some very good gésiera
this was inevitable since in their own country thiegd
the monopoly of the officer ranks, but they weret no
conspicuously better than other generals who did no
belong to the caste. In making the comparison ightni
be argued that Louis XIV's generals should be abazly
as themselves belonging to a similar caste, butGhe
man military nobles were also far excelled by aher
such as Marlborough, who, though of gentle birthr-c
tainly was not drawn from the military caste. Ferth
more, if this caste had shown promise of turnintp ia
breed, it should have produced better generaleatnd
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of three centuries than at the beginning, wheréamy-
thing they had degenerated. Excluding Napoleon tfron
comparison, as an exception to all rules, they slowo
marked superiority over his marshals, who came from
all classes of society. In three hundred years daiste
certainly showed no signs of turning into a spéxial
breed.

A more striking example is the caste of the Bralsnan
in India, because its purity has been preservedr ove
many centuries by the religious sanctions of tleeged.
They have the advantage of being much more numerou:
than the castes | have cited hitherto, and theye hav
very certainly played a conspicuous part in thetomys
of India, but they show none of the tendency to an
increase in specialization that should characterize
creation of a breed. Since they were never a mylita
caste it is not surprising that many of the reignhouses
of India are not Brahmans, and the priestly fumctiof
the Brahman would more naturally destine him toypla
the part of philosopher or intellectual. Now it tsue
that in the modern Indian universities a considerab
fraction, perhaps a majority, of the distinguishptb-
fessors belong to this caste, but still there aniteqa
number of others as distinguished who do not. &nse
at least doubtful whether in this there is any real
difference between India and Europe, for in Eurefso
a very considerable fraction of the intellectuale liis
contributed by what might be called the hereditary
middle classes, that is by families which have icad
through succeeding generations to show a genetal- in
lectual ability, though they are in no sense aruskee
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caste. Once again, in these exceptionally favoarai-
cumstances, there is no sign of the Brahmans wirnin
from a caste into a breed.

This is the place to refer to the case of the Jdyes,
cause though very superficially it might be thought
similar, it is really quite different. It is truénat for cen-
turies they practised the close in-breeding thatldide
needed for the creation of a specialized breed, thet
point is that they have shown no signs of becoming
specialized, for there have been Jews who havelledce
in every one of the arts and sciences of civiliitel One
of their distinguishing features has perhaps beleat t
they were earlier adapted, than the more recerntliy c
lized western Europeans, to the crowded life ofesit
but this is not so much a specialization as an tatiap
in which they have anticipated the others. In tleirse
of the centuries their race has had one great salyan
though they would certainly very willingly have &r
gone it. This is their long history of almost contbus
persecution, and it is tempting to believe thais thias
been an important factor in giving them their high
qualities. In order merely to keep alive, a Jew had
show intelligence more frequently than did the sur-
rounding peoples, and this intelligence was grdgual
incorporated in his heredity. But in all this thee no
sign of specialization; at most it is a more cor®le
adaptation to the crowded life of cities than haserb
hitherto shown by the rest.

All these examples confirm that there are spe@dliz
abilities in some of humanity and that they areemft
hereditary, but they hold out no expectation that t
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specializations will spontaneously become narroveer
that they will rise to higher levels, which is whttey
would have to do if man were destined automaticdly
branch out into breeds as distinct as those ofdtreestic
animals. There may be those who will regret than ma
will not attain these pinnacles of specializatidout the
failure is inevitable. In order to create such et
breeds there would have to be a master breed at th
summit, and this would be a totally different kiraf
thing from all the other breeds, because it woudehto
create itself.

At every turn the argument leads back to this qoest
of the master breed. Nothing can be done in the ofay
changing man from a wild into a tame animal without
first creating such a breed, but most people at@ebn
inconsistent in their ideas of what they want @datOn
the one hand they feel that all the world's prolslem
would be solved if only there were a wise and gomh
who would tell everybody what to do, but on the esth
hand they bitterly resent being themselves told twioa
do. As to which of these motives would prevail séems
at least probable that it would be the resentmemtthat
if the breed should arise in any manner, it woulel b
extirpated before it could ever become well esthiglil.

It is, however, imaginable, that there might be aat of
the world in which the breed was accepted, and tiat
part should gain a superiority over the rest of wrld,
because it could develop various suitable breeds of
specialists under the control and direction of thaster

breed, and by the exercise of the skills of theseialists
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it might overcome the other nations. So it is appeie
to look a little further into the matter.

Imagine that through new discoveries in biologyy sa
by suitably controlled doses of X-rays, it beconpss-
sible to modify the genes in any desired directiem,that
heritable changes can be produced in the qualibies
some members of the human race. | may say | do no
believe this is ever likely to be practicable, lat does
not matter as far as concerns the present arguriiéet.
first success might be in some physical attribuar,
example, by making a breed with longer and stronger
legs so that it could jump a good deal higher thapone
can at present. But passing to more important nsatte
there might be created a breed which could thinkemo
abstracdy, say a breed of mathematicians, or om¢ th
could think more judiciously, say a breed of higloéril
servants. These would be of great value, but theuldv
not be the master breed, and the question arisasnobre
precise prescription for what the qualities of tmaster
breed are to be.

It is usually best to build on what one already,has
rather than to start from nothing. So the natured-p
cedure would be to begin with existing rulers, sinc
these have already established themselves as ablept
to at least a good many of their fellow creatur®ne
would collect together, say, a hundred of the maost
portant present rulers—among them of course should
be included a good many who exert secret influence
without holding any overt office—and tell them teetg
on with the business of settling what the mastezetr
should be. It is impossible to believe that anyhsoody
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of men would ever reach agreement on any subject
whatever; so this plan fails.

In the search for the qualities of the master breed
the next idea might be to appeal to the wisdom of
our forefathers. Plato in his Republic devotes much
attention to this very subject. Why not then find a
Plato, give him his group of recruits, and let him
educate them for thirty years according to his qips
tion—though perhaps fortifying it by the findingsf o
modern educational theory; the result should be the
master breed. But this will not do either, for Blat
was not educating the master breed, he was edgcatin
the civil servant breed. It is not about these ttiare
is any difficulty; it is the finding of someone tfll
the role of Plato himself. It all comes back to theint
that we do not know in the remotest degree what
we want; for | do not count as an answer the ors th
would usually be proposed, which would be that the
type required should be good and wise, while at the
same time showing a special favour for the pasmicul
enthusiasms of the proposer. The reason for thedsip
bility of making a prescription for the master lfees
that it is not a breed at all; to call it so is dbange the
sense of the word. Breeds are specialized for qodati
purposes, but the essence of masters is that thest m
not be specialized. They have to be able to dedh wi
totally unforeseen conditions, and this is a qualitf
wild, not of tame, life. No prescription for the star
breed is possible.

In these considerations | have been assuming the
licence of supposing that we might be able really t
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change human nature in a heritable manner, andighis
far beyond all probability. Returning now to more
practical considerations, there seems no likeliheduht-
ever of a master breed arising. All through histding
most formidable difficulty of every ruler has beé¢he
selection of his successor, and tbe best intentioage
been nearly always disappointed. Indeed it is rgtab
surprising how very seldom the choice has been well
made. The immediate cause of these failures has bee
the difficulty of the subjective judgments on thasls of
which the choice must be made, but fundamentalgy th
have arisen from a cause in the deep nature of imank
Of all animals man is the most ready to try experita
and there are always candidates—far too many candi-
dates—who regard themselves as fit members for the
master breed. This quality is a characteristic ofviid
animal, and it will always prevent man from domesti
cating himself. He will always prevent the creatioh
the master breed, through which alone the rest ah m
could be domesticated. The evolution of the human
race will not be accomplished in tbe ten thousaedry

of tame animals, but in the million years of wildimals,
because man is and will always continue to be al wil
animal.
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LIMITATION OF POPULATION

N the past chapters | have discussed some of thie ba
gualities of man, which show that in general hedvek,
and will continue to behave, like a wild animal. Se-
quently he will obey the law of nature by multiplgi

up to the limit of subsistence, and there will #dfere
normally be a marginal group of humanity living—and
dying—at the starvation level. This is the old #ireof
Malthus, and there are many people at the presemwt t
who are very conscious of it. But whereas Malthus
could only express the hope that man would learn
voluntarily to restrain himself from multiplying upo
the limit, it has been found since then that in som
countries, and those among the most prosperous, the
populations are spontaneously becoming stationary o
even decreasing. If then, it is argued, some cimmmtr
have created conditions which automatically solve t
problem of over-population, why should not these
same conditions produce the same results in alh-cou
tries, and then we could all be comfortable togethe
| am going to maintain that, though such limitagoaf
population may recur locally from time to time, the
condition is essentially an unstable one and cost#e
seeds of its own destruction. Any country which itém
its population becomes thereby less numerous than o
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which refuses to do so, and so the first will bersy or
later crowded out of existence by the second. And
again, the stationary population is avoiding th# Hlast

of natural competition, and, following a universaio-
logical law, it will gradually degenerate. It is possible

to believe that a degenerating small population can
survive in the long run in a strongly competitiveorid,

or that it can have the force to compel the restthaf
world to degenerate with it.

The present spontaneous decline in fertility affect
many of the most prosperous countries, and it is a
phenomenon that was hardly foreseen even fifty syear
ago. Man has not any very strong procreative io&tjn
in the uncivilized state that did not matter, sifie very
strong sexual instincts sufficed to maintain theerabut
our present economy is so organized that theregerat
handicaps against large families, and many compensa
tions for those who are either intentionally or nian-
tionally sterile. In past periods of high prospgrithere
was often a similar state of affairs, but the depeient
of easy methods of birth-control is a new factorgoéat
importance, which seems to have upset the balagce b
making it so very easy to be childless, or to haueh a
small family that the population is not maintained.
believe it is disputed how important the variousn-co
tributory causes may be, but it is indisputablet tha
considerable fraction of the population find it lbatasy
and convenient to contribute less than their shar¢he
next generation, and this fraction is specially thee
enjoying the highest prosperity.

It is convenient to have a short phrase to desthilse
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state of affairs in which prosperity produces de#d-
ness, and | shall characterize it by saying thatptospect
of owning a motor-car is a sufficient bribe to #iee
most people. | do not apologize for calling it ity

for though the term is often used to imply a phgsic
incapacity that is held in contempt, it is, biolcajly
speaking, immaterial whether the incapacity is édraor
voluntary. In my phrase the motor-car is of couwsgdy
metaphorical, as a symbol of the sort of level obsp
perity that tends to be associated with small fiasilor
childlessness; and it is being found that as pmigpe
spreads downwards in the social scale, so the i&snil
tend to become smaller there too. It would be diffi
to say which is cause and which effect, for chiidiee
an economic disadvantage, so that their preseneergo
their parents' prospects, and on the other handedse
and comfort of existing prosperity discourages the
creation of children. To see the consequences ©f th
state of affairs, | shall look more closely at thay things
have been going in this country during the pasturgn

In studying the trend of our population, if the dstu
is to be any use at all, it is necessary to adaphes
standard of values for the different constituentstlee
community. There is at present current in some tggr
an equalitarian trend of opinion which is quite gemn
ously unsound; it is the type that condemns alleeig
views on principle, presumably because they cdnflic
with a dead level of equality. It tries to prejusliche
case in advance by stating that the eugenist thtegich
higher than the poor, without any examination what-
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ever of the very different things that he reallyedalaim.

It may therefore be well for me to elaborate thénpo

In discussions on social policy, in which theseticti
isms are expressed, lip-service is paid to theruhecthat

all men are of equal merit, but it is to be noticeudt
such statements are usually reserved for genegu- ar
ment, and that those who make them pay the mosi
jealous attention to the comparative merits of vndi
duals, when it is a question of making an appointme
to any important post. It is the man who is belive

be the ablest who is promoted, and this brings ito h
some increase in reward, which may be a highemsala
or perhaps some other mark of civic recognition,ciwh
will be valued by the recipient, and which wouldsal
have been desired by his unsuccessful rivals. There
certainly a great deal of injustice in the world, that
there are many people whose real ability is nevier d
covered, but it is hard to believe that promotica®
more often made wrongly than rightly. So it is $yra
justifiable claim that those selected for promotiane
rather more likely to have superior qualities thidwose
who were not so selected. Now man, like every other
animal, does tend to pass on his natural qualitesis
offspring; there is no certainty about it, but thels a
somewhat better chance that the sons of the promote
candidate will be abler than those of his unsudokss
rivals. Since there will always be need for as maile
people as possible, the encouragement of the peamot
man to have children increases the chance thatha# s
find them in the next generation. The argument may
be pushed further still. There is a good deal alewe
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that some men's ability is more intimately incogied

in their heredity than it is for others. Thus thdrave
been men of pre-eminent ability, risen from theksn
whose descendants have sunk back in a generation
two, whereas there are families where generatider af
generation goes on producing men of very good tabili
Clearly the probability of producing able men ishex
greater in a family that has shown that it can dooser
several generations.

The argument that the eugenist rates the well-to-do
highly is quite true if it is read in these ternisr the
well-to-do are rather more likely than others tosgEss
the quality of hereditary ability through having osin
it in several generations. Note also that an oppbmé
this view does not really upset the argument bynmai
taining that the wrong people are always promotdd.
wants other types to be promoted presumably because
he admires their qualities more, but then he wiliety
want those other qualities to be perpetuated thHroug
heredity, it is not the eugenic side of the arguimiat
he wants to upset, but the social side. All thessdtars,
both of achieving success and of heredity, depehd o
course very much on chance, for very often the sans
the successful are inferior to those of an unswfoks
rival, but there is no justification for neglectirdhances
because they are not certainties. After all the leho
world depends very much on chance, and it is the pa
of the wise speculator to recognize which chances a
likely to make the odds most in his favour, and wié
take these chances even if they are only slightbtem
favourable to him.
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If then | may appear to be regarding the actuallg-s
cessful members of society as more valuable than th
less successful, it is not because | do not reeegthiat
there are a great many stupid rich people, or thate
are many of superior merit who have been missed. It
is because | believe that | shall tend to find eatmore
ability among those, some of whose ancestors have
proved they possessed it, and in dealing with prob-
abilities | want to have the chances in my favosimauch
as | can, even if the gain in the odds is not very
great. In what follows, then, | shall be implyingig
train of thought; it would be too tedious to have t
repeat it all the time. There is one further pdiat be
made. The judgment by success is one between mer
competing against one another, and so it can omlly b
applied when they belong to the same community.
It provides no guide whatever to the respective iter
of separate peoples, whether the comparison is made
of the whole peoples, or of individuals drawn from
each at some corresponding level.

Consider now the history of Britain since the In-
dustrial Revolution. The large increase of popalati
started in about 1800, and this signifies that rilgeur of
natural selection began to be eased at that tinhereT
was still of course a great deal of infant monjaimong
all classes, but it was probably a good deal lemsng
the well-to-do, though even theirs would be regdrdes
quite shocking by modern standards. Many of therpoo
led lives of oppressed squalor, and no doubt ofived
not very far from the starvation level, but theyd diot
actually starve and anyone who could survive cloitath
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had a nearly equal chance of himself having chidre
matter from what rank he came. Any difference there
was would still favour the prosperous, though tdess
degree than before the industrial revolution.

The situation had changed radically before the ehd
the nineteenth century, on account of a variety of
causes, of which the comparative importance id Biil
dispute. One was the greater insistence of pulpioian
on sexual morality, and another, probably the maost
portant of all, was the growth of the practice odfths
control. It might more doubtfully also be arguedatth
the spread of comfort and the rise of living staddahas
provided pleasures to rival those connected with bet
this is not very convincing, since it is certairatthin other
countries and at other periods of history the ghowt
luxury has had the opposite effect. But whatevee th
causes, it is indisputable that the more prosperoem-
bers of the community are not producing their shafre
the next generation, so that selection is now dgra
against the prosperous. As an example, if the dist
candidates is examined, who are applying for arficeof
of high or even mediocre importance, it will be fidu
that something like nine-tenths of them have either
children, or one, or two. Of course, if everyonedha
exactly two children, and both these children neafri
and had exactly two more, the population would be
exactly steady, but as things are, it is a fairsguthat, in
each thirty years of a generation, this part of papula-
tion is reducing itself to something between a heatid
two-thirds. This signifies that within a centuryhete
will at most be quarter as many people of this type
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there are now. There will of course be some congens
tion by the rise from other levels, but, as | haanted
out, to found our hopes on them is to take a wanse
stead of a better chance. The whole thing is astraghe
which it is now almost too late to prevent. If whHahave
called the bribe of the motor-car is what is needed
persuade the world to limit its population, then ist
certain that the first countries to accept the dridre
committing suicide.

This catastrophe must be a principal factor in itine
mediate future of our country, and as such it comce
us more than anything in the distant future, butthis
essay | am concerned with the distant future, antl n
with the immediate troubles of our country, so hdre
only plays the part of an example of what happehsnwv
a country succeeds in avoiding the Malthusian thafa
over-population.

The tendency of civilized life to sterilize its abt
citizens is by no means confined to this countryt is
the experience of nearly all countries which engwen a
passable degree of prosperity. It is perhaps maeked
now than ever before, but it has certainly occuretd
other periods of history. For example, the earlEman
emperors were continually in difficulty because thie
extinction of the senatorial families, which werbet
class whose administrative ability had been soelgrg
responsible for the creation of the Roman Empite. |
would seem that, then as now, it was just thoseseho
type was most needed who were the first to limiirth
families. Then as now, the prosperity induced Wifiei
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zation gave not merely a security of life that dletl
the effects of natural selection, but it actuallgniin the
opposite direction, in that the less valuable paiftshe
community became the most efficient in survival.

Another example of the consequences of family
limitation may be cited, but | do so only very tantely
because | have not been able to gather full infatoma
about it. Of the Polynesians many lived in smabanty
isolated, communities on islands, and these sueckéau
developing a manner of fife which seems to have
avoided the harder features of over-population.wks
done by the sanction of various rituals, and byiadoc
habits not all of which we should commend, but tisat
no matter. On their first being discovered they |dobe
held up to the world as having solved the problein o
how to live an idyllic life of Arcadian simplicityBut
since then it has been found that Arcadia cannduren
in a cold world. The Polynesians are not in thestlea
inferior to other races in ability or intelligencbut they
do not seem capable of competing against them in
survival. Thus in Hawaii, after the short span often-
tury, they are already very much in a minority com-
pared with the newly immigrant Chinese and Japanese
Contrast this with the colonization of Africa, wkethe
effect has usually been a rapid increase in thel Ipopu-
lation. Furthermore, the Polynesians themselvesidhr
one striking example to the contrary. When the Néaor
came to New Zealand, they could expand into an stimo
unlimited area, and there was no need to limit fmpu
tion; and the Maoris have most certainly not gohe t
way of the other Polynesians. Through insufficient
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knowledge | can only cite this example of the Poly-
nesians very tentatively, but it does seem to shimat a
race adapted to limiting its population cannot cetap
against others which have not been similarly adhpte

Those who are most anxious about the Malthusian
threat argue that the decrease of population throug
prosperity is the solution of the population proble
They are unconscious of the degeneration of the rac
implied by this condition, or perhaps they are il to
accept it as the lesser of two evils. They hopd tha
can gradually make prosperity world wide, so that a
country after country experiences it, each of them
turn will begin to diminish in numbers, and finallye
can all be comfortable together in an effortlesglavolt
is conceived as an automatic painless process,rraugu
naturally and spontaneously and involving no com-
pulsion anywhere. | shall come later to the lompate
instability which will prevent such happenings, but
there is also an overwhelming short-term reasorpre
vent it. There is simply no time for it to come aho
because everything happens in the wrong order. Whai
is required is the simultaneous existence of highsp
perity, social conditions in which the economic -dis
advantages of parenthood are evident to nearly all
classes, and some knowledge of the methods of-birth
control. Only under such conditions will the potaht
parent weigh the rival pleasures to be derived fram
motor-car or another child. Such conditions exist i
some of the more prosperous countries, and affeet t
more prosperous members of them, which may be quite
a considerable fraction. In others, even amongethos
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possessing a high degree of civilization, the foact
affected is very small, and for the remainder thisr@o
such inducement to a careful balancing of the aichepas.
Take the case of India. Of some five hundred rmBio
it is doubtful if even one per cent are at presenthe
appropriate conditions of prosperity, and it is rmte
per cent but at least sixty per cent that is neefed the
rest the population is increasing at a terrifyiager As to
the prospects of higher prosperity, the risks otalo
famines are already mitigated by good inter-communi
cations all over the country, and not very much anor
can be hoped from this. Methods of agriculture cen
doubt be improved in many ways, but it would cettai
take a long time merely to teach these to such ram-e
mous number of people. And all the time the torreht
procreation continues, itself inevitably decreasitige
standards of life. There is, so to speak, simplytine to
make the people realize what a pleasant bribe armot
car is, nor for the matter of that is it likely thanough
motor-cars could ever be offered. There are maimgerot
parts of the world where the same thing is hapmenin
The colonizations, mainly by the white races, have-
duced a security of life before unknown, with tmermie-
diate consequence of large increases of populatmd,
these increases have automatically lowered thedatdn
of life back towards what it had been previoushheT
first condition needed for spontaneous limitaticiself
destroys the chances of establishing the otheritomnsl
There is still one point to be considered. | haeerb
arguing that there is no chance of spontaneougaliion
coming about, because it takes too long, and yslt it
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even now being actually experienced in some caesitri
This fact might seem to demolish my argument, but |
do not think there is any difficulty in meeting tip®int.
The present era has been unique in that it has inechb
the wonders of the scientific revolution with thedden
expansion of the white races into vast almost unin-
habited regions. The consequence has been thaivtor
or three generations the Malthusian threat did lyeal
disappear. In spite of the secure conditions, maunldc
not breed fast enough to catch up with the extendin
agriculture, and so the other conditions for spoetas
limitation could come into play, before the firshey the
condition of security, had killed the chance of nthelt
would seem unlikely that similar conditions cansari
again in world history, so that in estimating fypossi-
bilities, there is little prospect that the Maltkars threat
will again be overcome spontaneously in this way.

In considering the possibility of the spontaneous
limitation of populations, | have been regardinge th
subject in the manner prevalent, as arising fromdco
tions like those we are experiencing here and rBut
it must not be overlooked that there have been many
epochs in the past—and perhaps there are casesein t
present too—where children were not wanted, and
where a more direct solution was found through in-
fanticide. It was usually female infanticide thahsvprac-
tised; this was presumably because the male wag mor
valuable economically as a soldier or workman, Hut
was also more effective in limiting the increase later
generations. Infanticide is repugnant to all ouesent
systems of thought, and it is hard for us to core#ie
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state of mind of those who practise it, and so stin&ate
how it actually works out. It would seem ratherelik
that it would operate on a lower social level thdmes
our present limitation, because the decision tardgsa
new-born child must involve a great emotional erisi
so that it is not likely to be undertaken exceptekireme
conditions. It will not be the hope of a motor-cmt
the pangs of hunger that will bring it about. TH&m
of limitation will hardly come into play in condins of
prosperity, and so it cannot be considered any lielp
maintaining prosperity.

| have already suggested that the voluntary linoitat
of populations is an unstable process, whereas paoy
cess that is to come about spontaneously has sigyily
to be a stable process. Here | use the term syabiliits
technical sense, which hardly differs from the papu
sense, though it is a little more precise. Stabildughly
signifies that, if the system under consideratioetsg
a little above its average level, by that very faat
force comes into play to pull it back, while if falls
below, a force is evoked to raise it again. In #gsse the
voluntary limitation of populations is evidently amn-
stable process, but the matter is so important ithatay
be well to illustrate it by an example. Somethingttoe
kind is being already experienced in parts of Feanc
where the peasant population is not maintaining its
numbers, but | do not want to be tied to demog@phi
details which are not very accurately known or unde
stood, and the argument is quite strong enoughitftm
be put in more general terms.
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The peasants of province A are not reproducing them
selves, with the result that the villages are opbrtly
inhabited and that part of the land has gone out of
cultivation. Province B on the other hand has anesx
of population, and the land-hunger of the B's wifive
them into taking over the deserted houses, and into
cultivating the neglected land, even though it wikve
been the poorest land that had gone out of culbivat
Some departments of France have in fact already bee
partly re-peopled in this way from Italy. Now if gh
immigrant B's retain their own customs, they wilhne
tinue to increase in numbers in their new settldsjen
and in a few generations the province A will belyful
populated, but now chiefly by B's. But it may beatth
in their new surroundings the B's will feel thelugnces
which led the A's to decrease, so that they tod stirt
to decrease, and again villages will be deserteti land
will go out of cultivation. If this happens therellwbe a
fresh influx of B's, unless perhaps the provincénds by
now also got itself into a state where its own pafon
is decreasing. In that case there will be a new igran
tion from a province C which has an excess popuiati
If the C's go the same way after immigration, tHe's
will come in, and so the process will go on, withsuac-
cession of immigrations, each of which may latedefa
out by experiencing the same decrease. But at stage
one set of immigrants will come in who decline te-d
crease, and then the province A will experiencer-ove
population. Thus the state of under-population e t
end inevitably cures itself. In a different sensedses the
state of over-population, for the over-populatiaii in-
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evitably reduce itself to a condition of exactlyl fpopu-
lation, either by emigration, or by the starvatioh the
surplus. The only condition under which the final
state of A would not be one of full population wdube
that there should be no single race on the whate faf
the earth that was not stationary or decreasinghéie
was a single one that resisted the bribe of theorvatr,
that race would people the earth, and this it wodtd
whether its motive was high principle, or some dree
or simply pure stupidity. It is in this sense thatay that
the avoidance of the Malthusian threat of over-papu
tion is bound to be an unstable process.

| have already shown the short-term difficultiesiahh
seem to make it sure that no spontaneous procdks wi
avoid the menace of over-population. Is it possible
that the statesmen of all countries, perceivingsehe
dangers, should combine together to make and enforc
a world-wide policy of limitation? It would have to
be world-wide, because if any nation were recalci-
trant, its population would increase relativelytt® rest,
so that sooner or later it would dominate the ather
That the prospects of such a world-wide policy aot
good is witnessed by the total failure hitherto iacéd
in the far easier problem of military disarmameidbw
would the nations settle the respective numbersisadm
sible for their populations? The only principle ttheould
have a chance of acceptance would be to base the
numbers on existing populations, and then the oprest
arises why one particular set of proportions betwde
various countries should be frozen constant fortiaike.
Since the aim of the policy is to retain world-wil®s-
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perity, every single country would be faced withe th
problem of taking care of its own limitation, aras has
been seen, this would not come about spontaneously
Even if a government could devise an effective meth

it would be an odious task for the rulers to haweenh-
force it, and there can be no doubt they would rofte
evade doing so. With the best of goodwill, it would
hard to enforce the limitation because of the gahtkss

of the increase, for the rulers could always exciimsn-
selves by the argument that the slight illegal ease of
this year was accidental and would next year be-com
pensated by a corresponding decrease, so thatnactio
might be postponed, and sometimes it would be post-
poned too long.

It is clear from all this that the world policy wou
need to be supported by international sanctiond, the
only ultimate sanction must be war. Present methaids
warfare would not be nearly murderous enough to re-
duce populations seriously, and even so they woake
a nearly equal toll of victims from the unoffending
nations. So after the war the question would ak$e
how to reduce the excess population of the offepdin
nation. It is not possible to be humane in thist the
most humane method would seem to be infanticide to-
gether with the sterilization of a fraction of tredult
population. Such sterilization could now be donehwi
out the brutal methods practised in the past, bwtould
certainly be vehemently resisted. | have dwelt basg¢
details, perhaps at unnecessary length, not becéuse
believe they will ever happen, but in order to shthat
this kind of enforcement, which is the only obviare,
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would lead to a condition of strife, jealousy aridodder,
which is precisely the condition that it was designto
avoid. The fundamental instability of population nmu
bers cannot be checked by man-made laws, and dven |
it were successfully done for a few years therends
chance of the system working century after century.

Even worse difficulties, however, would arise than
those | have so far contemplated. | have been asgum
that the policy of limitation was accepted by thejon-
ity on broad rational grounds, but it is quite aartthat
in a very short time it would encounter fanaticgipo-
sition. Even though the procreative instinct had tie
violence of the sexual instinct, yet it is an eronoti
possessed by many people, and as such it will b pa
cularly liable to get incorporated in creeds. Thene
already creeds that maintain the wrongfulness ofthbi
control, though there is at present no very strengp-
tion associated with them. But if there were to dwy
enforcement of birth-control by authority, it is r@@n
that many new creeds would spring up which would
regard the practice as sinful, and the tenet wdeadheld
with an enthusiasm not to be overcome by the eaffoft
rational persuasion. There are many creeds, whieh w
hold to be unwise, which we can admit and leavenalo
because their effects are mainly to damage thdievess.
This could not be one of them, since the belieweosild
automatically gain an undue share of the next gener
tion. Persecution would be the only recourse agains
such a creed, and the massacre of the innocentbeor
blood of the martyrs would water the seed of thihfa
It is not of course true, as is sometimes mainthime
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religious devotees, that persecution always failsek-
tinguish a faith—for example the Arian heresy wascm
persecuted by the orthodox church, and there are no
Arians now—but there is no doubt that persecuti®mai
great encourager, and it is fairly sure that nadtsaich
creeds would be extinguished. Once again the effort
produce comfortable prosperity would call for a thiu

ity that is just the kind of thing it is trying &void.

It is not only the creation of creeds that may come
into play to prevent the artificial limitation ofopula-
tions; in the very long run a deeper cause wilkario
prevent it. Through natural selection animals a&qui
heritable qualities which fit them to survive, boature
works in a very untidy way to achieve its ends,epting
any method no matter how indirect it may appeabdo
so long as it is effective in producing the residian has
strong sexual instincts, and strong parental iotgjnbut
the procreative instinct, which would make him féeé
direct want of children, is much weaker. This didtn
matter so long as the sexual instinct would endbes
birth of children, but now it is no longer doing .so
Nature's untidy method has been defeated by the in-
genuity of man. There will be a revenge.

Though the procreative instinct is comparatively
weak, it is present in many people, and it is theseple
who will have larger families than the rest. By thery
fact they will hand on the instinct to a greateacfion
of the population in the next generation. The psscef
building a new instinct into the species will canta be
a slower one than the operation of any creed, btas
a permanence possessed by no creed. That aninstnc
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very much more powerful thing than any creed may be
seen from the sexual instinct; there are many ereed
which place the greatest importance on the virtde o
chastity, but their prohibitions are seldom effeeti
against the instinct. There is no need for the neative
instinct to become even remotely as strong as é&xeas

for it to defeat any opposing creed that favoursité-
tion of populations, and so to perpetuate the over-
population of the world. Once this stage is reached
nature will have taken its revenge, and there \b#
little tendency for the instinct to increase furthdt is
very much of a guess how long such a change wil,ta
but it should be far less than the million years tbé
change of a species; some analogous consideration
which | shall develop in the next chapter suggdst i
might be something like ten thousand years. Afthr a
for one thing, no very great increase is neededarin
already existing instinct, and for another the affen
population from it is so very direct.

To conclude the chapter | return to the narrower
question of the tendency of civilization to elimi@aits
ablest people. This has happened in the past, sareri
tainly happening now, and if it is always to happén
signifies a recurrent degeneration of all civilieas, only
to be renewed by the incursion of barbarians wheeha
not suffered similarly. If any civilized country gl
overcome this effect, so that it alone retainedhbiis
ability and its civilization, it would certainly kbeme the
leading nation of the world. Man is a wild animaid
cannot accomplish this by using the methods of the
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animal breeder, but may he not be able to deviseeso
thing that would go beyond the long-drawn-out auto-
matic processes of Natural Selection? | think he. da
cruder and simpler method must be used than the
animal breeder's. Something might be accomplished o
the line of what is called "Unconscious Selectiam"the
Origin of Species.

Unconscious Selection signifies that the farmer,owh
has no intention whatever of improving his herd|l wi
naturally select his best and not his worst animals
breed from, and in consequence he will find thatfaaot
he does improve the herd. As | have pointed out,avee
all the time assessing the rival merits of indidtiufor
promaotion; they are each chosen for some special pu
pose, but like the unconscious selection of thendar
the choice does mark the promoted person as being
superior to the average. Any country that couldiska
method whereby the promoted were strongly encour-
aged to have more children than the rest, wouldl fin
itself soon excelling in the world. It would onlyeba
rough and ready method, with many defects; for ex-
ample, from the point of view of heredity women are
as important as men, but it would not so often heye
to take their qualities into account. Furthermotee t
method would be extremely subject to fashions—in
which it would resemble the animal breeder's method
for at one time greatest value would be given  dits,
at another to military skill, and at another to auisira-
tive ability and so on. However, ability is not aiy a
very specialized quality, and the effect would bepte-
serve high ability in general, and thereby to iaseeit,
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since the abler people would be contributing more,
instead of less, than their share to the next geioer

A nation might consciously adopt such a policy, itor
might be that an economic policy adopted for quite
other reasons should have this unintended resultatW
ever way it came about, if it could last for evefewa gen-
erations, the effect would begin to show. But huityan
is capricious and subject to the passions of thmddiate
present, and it is hardly likely that any countwhether
democracy or autocracy, would follow such a policy
long enough for it to really tell. The best hope fbto
endure would be that it should become attached to a
creed, and it would not matter very much whethex th
creed was reasonable or unreasonable, provided ithat
produced the effect. Either ancestor-worship, obetief
in the sinfulness of birth-control, would at legdace the
promoted on an equality with the unpromoted, and
with their superior ability this would give them eth
advantage. But since the matter concerns the nmued- i
ligent, a reasonable creed would have a better ahppe
than a mere superstition. Such a creed might be one
which inculcated in those who were promoted theydut
of having more children than their fellows, as act a
benefiting the human race. The prospect of such a
creed arising does not seem very hopeful, but ifitey
means any country can even partly solve the problem
it will lead the world, and it will be doing so thugh
the method of "Unconscious Selection”.
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IX
THE PURSUIT OF HAPPINESS

HE present chapter is perhaps a digression from the
main theme of this essay, but its subject is such a
chief aim of mankind that it seemed to merit disons.
Happiness has been the subject of a great dealaghim
ficent literature, but it has also been the subpfcmore
trite aphorisms and of more bad philosophy thanoatm
any other in the world. In venturing to discussl iam
acutely conscious that | shall probably be joinitiee
ranks of the bad philosophers, but it has seemecddo
that since happiness is of such principal impoeanc
man, | could hardly be justified in evading the jsch
My main theme is to be the pursuit of happiness this
is different from happiness itself. A great part lmiman
conduct is dictated by the motive, "I am going to d
so and so, because | think it will make me happier,
though the prescription is all too often faulty. whver
that may be, the result is some course of actiad, this
will affect the external world, so that it becomedevant
to history. It is this that justifies its considéoa here.
Before coming to this side of the question, howgver
it will be well to begin by considering happinedseif.
Much happiness comes quite unsought, and in examin-
ing their memories for the chief happy or unhappy
incidents of their life, most people will find thtte
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really important ones were concerned with entirely
intimate matters of a personal kind, which hadlelitt
relation to the conditions of the external worlducB
occasions of happiness or unhappiness will preslymab
always be among the most important things in lded
since they are independent of the outer world tindy
continue much the same in the future as in the. past
There is undoubtedly a great difference among indiv
duals, in that some are naturally cheerful and rethe
naturally melancholy, and as these are inherentr-cha
acteristics there is nothing to be done about thiem, it
is relevant to the present inquiry to ask whichetymas
the greater survival value. To put the matter is it
crudest form, is a naturally cheerful person likedyhave
a larger family than a melancholy one, for if sbhen
there would be a prospect of a slow increase oérfhke
ness throughout the human race. | cannot answer thi
question at all, but I can see no reason to beliteat
cheerfulness should triumph, rather than melancholy
There is also the very greatest difference among in
dividuals in the pitch of their emotions, in thainge are
alternately intensely happy or miserable, while eath
take both emotions much more placidly. Here agaia t
question arises whether there is survival valuentanse
emotions, and again it is not easy to answer, thoitig
may be noted that such emotions tend to go with an
instability of character which may often lead tanfing
bad judgments in the other activities of life, atitbse
bad judgments can hardly help in survival.

Among the inherent tendencies of people towards
happiness or unhappiness, there is one charaictesist
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a very sinister one, which cannot be overlookedaty
boys' school where discipline gets at all slacksitprac-
tically universal for there to be bullying. This ams that
there are many of mankind who positively enjoy mak-
ing their fellows miserable; it is by no means ajarity,
but it is certainly not a negligible minority. Isino use
arguing that this is only a boyish failing and tlatlater
life the bully will become a virtuous citizen. Cotians
in this country give little scope for the exerciskbrutal-
ity by adults, but this has not always been so, &nd
not so in many parts of the world even now: it et
strong arm of the law, and not a change in his reatu
that has restrained the bully. It is not easy t® amything
that will tend to eliminate him, because his shhisss
is a positive help to his survival in all conditgorbut
those of the highest and most stable civilizatiamd
even these conditions only check the expressiorhisf
propensities without destroying them. In thinkin§ tbe
future happiness of mankind, it is a sobering timbug
that there will be quite a perceptible fraction lmiman-
ity that definitely gets satisfaction, and so preably
happiness, from making its fellows unhappy.

Among the more external conditions of human life a
great deal of misery is directly due to physicainpand
if these sufferings can be removed either by curdoyo
means of harmless opiates, it will clearly incredbe
sum of human happiness. Medical science has alread
accomplished much in this direction, and it holds
promise of a great deal more, so that in this alwio
sense man may confidently expect to be happier in
the future. But there is another side of physica
157



THE NEXT MILLION YEARS

suffering that it is not so easy to judge aboutd an
that is hunger. If population pressure ie bt a
main feature of human history, there will usuallg b
marginal fraction of humanity living on the vergd o
starvation, which cannot be reckoned as a happie.sta
However, it is hard to be sure even about this, tfar
starvation is not wusually continuous, but comes in
periodically recurring famines, and there is roowr f
happiness in the intervals. To those of us who have
never experienced real hunger this may seem uwlikel
but it is reported by those who know the Eskimodl,we
that they are the most cheerful people on eart, this
though they are certainly the race living most ouont
ally on the verge of starvation.

In so far as happiness is regarded as an objepuf
suit, there is the implication that it is at leastrtly with-
in the control of the pursuer. Such happiness ikss
deep emotion than those | have been considerindg, an
its antithesis can hardly be described as melagcbol
misery, but rather as discontent. Much discontergea
from noble motives, but it has regretfully to bemdttied
that the motive lying behind the widest range o§$-di
content is mere envy, that most unamiable of human
characteristics. But whatever the motive, it ceitai
produces great unhappiness, and it is the kind that
stimulates the sufferer into seeking a cure. Maa igery
poor prescriber for his own troubles, and he uguséles
his grievance, whether real or imaginary, as thdy on
thing in the world that stands between him and & pe
manent state of perfect bliss. Of course as sotw &ms
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succeeded in removing the grievance, he at onads fin
another, and this again becomes the most important
thing in the world, with eternal happiness once iraga
just round the corner. The target of the pursuitll wi
always evade the pursuer.

It is not recognized by most people that happiness
does not come from a state, but from a change aié.st
That it is so is illustrated by the total failuré every
writer to describe a satisfactory paradise, whetirer
heaven or on earth. The tedium of eternity has simo
become a joke, and the descriptions of the earthly
Utopias are no better. Most of them fail to recagni
that the human mind cannot hold any emotion forglon
at an even intensity, but that it always soon dermns
into something much more tepid. A few authors of
course have recognized this. Thus Samuel Butler
describes the criticism of the Christian heaven dy
Erewhonian, who points out how much better it would
be if one always thought that one's wishes werengoi
to be thwarted, and then at the last moment thege we
fulfilled. Then there is the (almost certainly migtd)
American preacher, who told his congregation that
heaven would not consist in the playing of harpst b
would, like earth, be a centre of busy activity; wan
be fairly sure that no "bears" would have beenwalid
on the celestial stock exchange, but the preachér d
recognize that it is a change of state, and notate,s
that makes for happiness.

But it is not simply a change of state that makes f
happiness; there must be something unexpected about
Butler's Erewhonian would very soon have got bored
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by knowing that he was certain not to be really- dis
appointed. Again, in some professions there is @io-a
matic annual increase of salary, but this changapisto
be mentally discounted long in advance; contrastiih
the real joy at receiving an unexpected promotién.
great proportion of mankind enjoy gambling. If thei
conditions are bad, this is easily understanddideause
the remote chance of betterment is worth takingt bu
very many people in secure and prosperous condition
also find it almost necessary to gamble, and thide-
cause it provides just the element of uncertaiotyer-
wise missing in their lives, that is essential fitreir
happiness.

The external conditions then that are most likety t
produce happiness are benefits received at untertai
intervals, and to make the individual continuousign-
scious of his happiness there must obviously beragv
such benefits during the course of his life. In present
economic conditions the prescription for a greatnyna
people would all too often be ten per cent more fmay
ten per cent less work, with the dose necessasly r
peated at not infrequent intervals. This is to phe
matter very crudely, but it does subscribe to tleaegal
human view on the antithesis between work and plea-
sure. The prescription is of course fantasticallypas-
sible of achievement over the course of the age®nE
in a single lifetime the cumulative effect of compd
interest would defeat it, and though the son comdd
expect to start where his father left off, yet heuld
expect to start above where his father had stasgedhat
the law of compound interest—it is true that it \ebbe
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at a lower rate—would again come in for the suctegd
generations. There is no chance of this sort ofgthion-
tinuing over a thousand years, let alone a milli@ars,
unless there are intervening periods of disastrgive
occasion for a new start. The really wonderful ghin
about the last century has been that exciting ingro
ments of condition have been happening at frequent
intervals for about six generations. And even $ads inot
very evident that those living in the present ctiods
of enhanced prosperity are any happier than theplpeo
described by Dickens.

A chief question, from the point of view of thissey,
is whether there is any survival value in happinds®
the naturally happy people more likely to be the an
cestors of future generations, than are the restif fthey
are, then a greater number of the future race tesld to
inherit this happy disposition. The answer is veogubt-
ful, and it may well be negative. The reason liesthe
fact that contentment is not a stimulus to actidke |
discontent. It must of course be recognized thatethis
a good deal of what | may call stimulated discontéor
many political leaders find it useful to stir upsdontent
among their adherents, even though these may really
of the contented type. Leaving aside this stimudladis-
content, a man, who has the spur of his own gendise
content to drive him, will struggle harder to aclte
success than will the contented type. On the aeerhg
will be more successful, but the success will nobtent
him, so that he will always be spurred on to furthe
efforts. If this success is, as in the long runwitl be,
associated with his making a greater contributmon t
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later generations, it follows that the discontentggpe
will increase in numbers at the expense of the esuat
type. This argument leads to the disappointing lkonc
sion that future man will be more discontented than
man of the present day. | do not want to pressrangly
but in the light of it, no matter what the futurendi-
tions of life may be, there seems absolutely neoedo ex-
pect any notable increase in the sum of human hapgi

In connection with the matter of human happiness it
is a very pertinent question to ask whether marlyrea
enjoys being civilized, for on the answer to soméeet
depends the stability of future civilization. Inethpast
there have been so many cases of the decay oizavil
tions, that it is rather tempting to believe thdte t
majority really find a state of barbarism more con-
genial. Thus the civilization of the Mayas had athe
seriously decayed under the rule of the Aztecsg lon
before it was destroyed by the Spaniards. Again the
Roman Empire was destroyed by the onslaught of the
Germans, in spite of the fact that it had beenddigaand
on the whole successfully, civilizing many of théior
two or three centuries before the collapse; theyndo
the barbaric life more satisfying. To take a modern
example, the Republic of Liberia was re-peopled by
negroes returned to it from America. These had seen
civilization, even if they may not themselves haaned
much profit from it, but anyhow they showed little
wish to avoid the relapse.

There are no doubt many causes that have led to suc
relapses into barbarism, but a chief one is thetexce
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of the class of men | have called bullies. Such raem
apt to be brave and self-confident, but selfish aod-

cerned only with their personal interests, and aball

indifferent to the sufferings of those around theBuch

men, always ready to assume leadership, only stente
in their own advantage, and indifferent to the fate
their fellows, are perfectly adapted instruments des-

troying the delicate balance of civilization.

Now though it is indisputable that many civilizais
have relapsed into barbarism, each of them musr aft
all have grown out of barbarism before it couldapsie,
so that instead of arguing that man has relapséndl in
barbarism on account of his dislike of civilizationne
might argue with almost equal force that he hasoimec
civilized because he does not like barbarism. Tkst b
answer to the question which of the two he prefsas
be given by examining the parallel of another human
taste. Originally man was a hunter, and very many
people still retain the trace of it in that theydi a
spontaneous, almost instinctive, joy in the chasbich
they can get in no other way. About ten thousanarse
ago there came the agricultural revolution. Thissvwa
totally new thing for man—and indeed for the whole
animal kingdom, except for the independent disopver
of it by a few insects. At first it can have had emo-
tional appeal at all, but rather the reverse; tiseaverers
must have felt they were doing a disagreeable add t
ous job and they only did it because it was sorblea
advantageous. For a long time the great majoritylevo
retain the emotions of the hunter, and would only- ¢
tivate the soil under the impulsion of stark neitgss
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The practice of agriculture was an acquired charact
and so it had to be acquired anew in each generadiod
many must have revolted against the tedium and gone
back to the more congenial practice of hunting. ut B
there would be some whose nature was more tolexfint
farming who would stay farmers, and those of tlsins
who inherited the taste would continue on the farm,
while their brothers would drift back to huntingy $hat
there would be an "unconscious selection" towargs- a
culture. The new habit of life would gradually ddish
itself in some men's heredity, carrying with ih a
emotional appeal which might ultimately become as
strong as had always been the appeal of huntinthdo
rest of the race. | do not know if biological piiples
could tell how long the creation of such an ingtinc
would take, but there is no need to ask tbe quasstio
because we have the answer before us. There areat g
many people now existing—that is, certainly aftess
than ten thousand years—who undoubtedly have the
instinct for agriculture; these are the people wierive
deep emotional satisfaction from gardening, evererwh
they are in no way driven to it by economic nedgssi
Though Voltaire might be claimed as a typical pridu
of the age of civilization, he really belongs tae thge of
agriculture, for he represents Candide, in his wdisgat
the world round him, as finding his ultimate satetfon
in the cultivation of his garden.

The same sort of thing must be happening with the
urban revolution. In China and the Levant this goes
back for several thousand years, and already toeger
tion of tbe taste for civilization from an acquiredan
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inherent human character must have begun, but for
most of the world this can hardly be so yet. Aftdlr in
western Europe and America, it is hardly more than
thirty generations since most of the ancestors lof t
present city dwellers were completely barbarous] &n

is therefore not surprising that many of their des-
cendants should regard civilization as a disagleeab
necessity without emotional appeal. This explaingy w
so many civilizations have been rather short-livéait

it also answers the question whether man reallgslik
being civilized. There can be no doubt whateverthe
advantage of being civilized, in that it permits lafger
populations, and these will prevail by their nunsber
against the smaller populations of barbarism. Sarhe
the citizens may not like being civilized at theegent
time, but that does not matter, for in due courseirt
descendants will grow to like it emotionally andstinc-
tively, by the same process of "unconscious selatti
from among them, as has happened with agriculture.
The process has begun already, and in the couraefel
thousand years at most, a great fraction of mankwid
feel spontaneously the emotional appeal of cidilira
Let me follow this train of thought to its conclasi

If the agricultural revolution has followed huntinigto
our instincts, and if the urban revolution is goitige
same way, what about the scientific revolution, ckihi
has only just begun? The majority of mankind catyai
have no taste for science; they regard the sulgecta
disagreeable necessity only practised for its aksio
material advantages, and they relapse from it veih
thusiasm towards the more instinctive tastes of the
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earlier revolutions. Nevertheless, the advantagesthe
new acquired character are evident, and there @n b
little doubt that it will follow the same course dbke
previous ones by the gradual selection of those firb
the new system naturally congenial. In this wayhalk
expect that before the end often thousand yearsncz
will make an emotional appeal to the instincts of a
majority of the human race, of the same intensgytlze
emotions they now derive from the arts of the city,
from the garden and from the chase.
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X

THE HISTORY

HISTORY of the future is different from a history
of the past, because it cannot in any sense be-a na
rative. It cannot say what will happen in anythihige
the same manner as past history says what did happe
All it can do is to say what things will be happsmi
most of the time and in most places, but withouindpe
able to specify those times and those places. iThises
through consideration of the laws of nature, cliafong
which is the law of human nature. In the preceding
chapters | have given what seem to me to be ther mai
principles of this law, and if | have given themrreatly
or even roughly so, it will be seen that the geh@end
of history is inevitable. It becomes hardly morertha
summary of my previous discussions.

The variety of happenings of a million years is ob-
viously so prodigious that, at some place and aheso
time, almost anything that could be thought of whlk
found to have occurred, and so a prophet can fbrete
what he likes with the fair certainty that an ex#mnof it
could be cited before the end of the period. | fhaot
be content with such a verification of my prediogo |
want to foretell the things that will be happeningpst
of the time and over most of the earth, and | gshoul
count it as defeat if the historian of a milliorays hence
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should point out that my forecasts were verifieg- b
cause they did once happen for a few decades om som
remote island in the Pacific. Indeed | might exprasy
ambition better by putting it the other way rounit
the end of a million years some Gibbon, with alt thast
archives of the world at his disposal, may undertéke
stupendous task of writing the whole history of the
human race. In the excessively unlikely event o$ hi
reading this work, | should be best content if en-c
sidered it as unworthy of mention, because it waseae
description of all the things that were entirelymfiar
and therefore uninteresting, the things that adl teaders
would take for granted. He would feel free to p#ssm
over, and spend his time in describing the moreegxc
tional and remarkable things that had happenedhan t
course of the ages.

Before coming to the details it may be well to nedi
the reader once again of the operation of the ldw o
large numbers in connection with probabilities. tme
events of the world one cannot of course actuaiiye g
numerical values to the odds as one can in a game o
chance, but | can use the analogy to show what dnme
If | said that the odds were two to one on such such
a state of the world as compared to some rivak stht
should not mean that it was twice as likely thae th
favoured state would be happening all the timehdud
mean that in the course of the ages it would plefeai
about two-thirds of the time, and the rival stabe bne-
third. Now there can be no doubt that most things i
the world fall under the category of large numbers—
the mere fact that there are even at the preseatttiio
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thousand million individuals guarantees this—sot tha
probabilities become certainties in the sense trety
probable things will be happening most of the time,
while less probable things will still happen, builyo for
a small part of the time. But there may be occumeen
so rare that the law of large numbers cannot bdieapp
to them at all; for example the discovery of thewNe
World in the fifteenth century was a unique thirug-
cause there were no other new worlds to discover. O
again there is the unlikely, but possible, charia there
should be a collision of the solar system with heot
star, which would destroy all life on earth. If asych
rare event should occur, it would upset all preoid,
and there is nothing more to be said about it.

There are no doubt readers who will dislike many of
the things | am forecasting and who will try to dea
them by the hope that one of these rare unforekeeab
chances will entirely alter things, and lead toamdition
of the world more to their liking. It is possiblbyt it is
much more likely that such things will be unfavdilea
than favourable. Whereas small changes produced by
chance are as likely to be beneficial as detrimemiben
it comes to large changes, the probability is ttsy
will be unfavourable. | have already cited an exkmpf
this from the science of genetics, where, by meahs
X-rays, changes can be induced in the genes otdlie
of animals. If the change is small, it may bendfie
animal, but if it is large it is almost invariablyeleteri-
ous, and often lethal. The balance of the natuoatels
in an animal is so delicate, that any large chaingene
feature upsets it entirely; only if there were cemgat-
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ing large changes in other features could the tiomdi

of the animal be improved, and there is practically
chance of these other changes happening to occu
simultaneously. A similar principle must apply thet
delicate balance of interactions which go to makethe

life of the human race. Thus anyone who hopes that
some rare, large, unforeseeable occurrence mayerbett
the fate of humanity is almost certain to be diséamied,

for it is enormously more likely to worsen it. Theest
hopes of benefiting humanity are to be based not on
this, but on the working of small changes and the bf
large numbers, by which there is at least some ppwais
little by little of improving the condition of thevorld.

In what follows | shall divide up the principal agt

ties of humanity under the headings of population,
economics and so on, and consider each brieflyuin. t

It may be well to repeat that the views | put forgvan
these subjects are not intended to be exclusivés lo

be expected that there will be many happenings that
contradict them; | am only claiming that such happe
ings are likely to occur a good deal less freqyetitn

the conditions described here.

POPULATION

The central feature of human history must always be
the pressure of population. Man, the wild animalll w
obey the law of life and will tend to multiply uhtie is
limited by the means of subsistence. This is themab
condition of the world, and it carries the conseumee
that the final check on population is by starvation
There will be a fraction of humanity, a starvingrgia,
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who have got to die simply because not enough food
can be grown to keep them alive. The death may be
directly due to intermittent famines, or to disease
caused by malnutrition, or it may be due to warfdos
when a country is dying of starvation and seesthinks

it sees, a neighbouring country with plenty to eiat,
would be beyond most human nature to accept certain
passive death instead of possible active death. CEme

tral question for humanity is the problem of tharging
margin.

To those of us living the life of Europe at the gaet
time this is a shocking fact, implying a conditisop un-
familiar that there are many who may not willingly
believe it. This is because of the quite exceptidristory
of the nineteenth century, during which, in spité o
enormous increases of population, many countried ha
no starving margin at all. The disbelief may bephél
by the fact that the population of some countries h
recently started to decrease. Such decreases laze o
sionally happened before too, but, as | have argued
earlier, they constitute an entirely unstable staie
affairs, in that the nations which are decreasmgiim-
bers will die out, and will be replaced by the wgiag
margins of the others.

On the time-scale | am considering, the action of
starvation can be treated as if it were uniform aod-
tinuous, but it is fortunate that it would not appeso
to the individual, for famines arc not like thatin&
man can never aspire to the real control of climtdiere
will always be fluctuations in the harvests he qao-
duce. For some years there may be a sequence @f goo
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harvests, and starvation will be forgotten by ewap
but after that a few bad harvests will fatally e the
balance. So it would be wrong to imagine that the
starving margin suffers a life of continuous grimgli
misery, but rather one of misery alternating with a
precarious prosperity. Even so there are many at th
present time who will regard this state of affaits very
dreadful, but, as | have already pointed out, & hlvays
been the normal condition of life of the Eskimoshow
have the reputation of being the most cheerful rane
earth. So, as far as concerns the individual, taeviag
margin would not be in a state of continuous misery
but rather of misery alternating with happiness,icivh
after all is not very far below the state of thetref the
world. For history regarded on the long-term scale,
however, these fluctuations of prosperity disappeand
the fact has to be faced that it will be starvatidwat
limits the numbers of the human race.

The effects of over-population will be a chief igat
to be considered in the later sections of this wragut
here the question arises of what the total pomnatf
the world is likely to be, and the answer is imnageli
Whatever food the efforts of mankind may produce,
there will always be exactly the right number ofopie
to eat it. It all comes back to Malthus's doctrigmned to
the fact that an arithmetical progression cannghtfi
against a geometrical progression. If at any timenes
discovery, usually an agricultural one, should make
greater supply of food available, then, reckoning the
long-term time-scale, instantaneously the popufatio
will rise to the new level, and after that thingitl @o on
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as before, but now with a larger starving marginthe
larger population. It is by no means evident thaé t
world will be any the better for it, but the poiig not
whether it is a good thing, but whether it will ipap,
and the answer is that undoubtedly it will. The ialc
sense of any community, and its immediate practical
interest, will not tolerate living in contact witlihe
sufferings of its own starving margin, if it is sny way
possible to relieve them. The relief will all tocedquently
involve bad agricultural practice which will ruinhd
land in the long run, but short-term necessity \ailvays
prevail against long-term prudence. What is thedgob
telling a man that he must die now for fear thas hi
grandson may be short of food a century hence?llSo a
over the world there will be immediate pressure to
produce more food, and the forecast of the futuen-n
bers of mankind is the same thing as the forechshe
future of agriculture, but unfortunately it will latoo
often not be the ideally best agriculture.

| do not know how far it would be possible at the
present time for an agricultural expert to forectse
total amount of food the earth could produce, bwm
certainly in no way qualified to do so myself. lafih
therefore, though only very tentatively, set dowrfeav
considerations on the subject. In the state of widdure
animals and plants have learnt to live even in st
unfavourable sites, which they have been driven to
occupy through the intense pressure of naturalcsehe
This suggests that the total amount of living nraié
all kinds on earth can never be very different framat
it is now. It is true that new ice ages or pluyaliods,
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which we cannot foretell, might bring rain and ther
fore fertility to the present deserts of the eafibf even
if there were no compensatory loss of fertility eslbere,
this would hardly even double the area availablelife.
So it may be assumed that the total living mattethe
earth is roughly constant, and all that man canehtp
do is to convert more of it to his own use. This dees
by promoting the growth of particular types of filaat
the expense of the rest; it does not increase o t
amount of living matter, for there must be less ereg
table life in a wheat field, than in the same figitien it
is let to run wild. Now under the pressure of heeds
man has already exploited to a very great extemt th
more fertile soils in many parts of the world, thé has
only succeeded in replacing the wild plants by food
plants through the liberal use of fertilizers. Tnere still
no doubt a good many parts of the earth where hbs
not yet happened; in particular this is true of tHew
World where the pressure of population has not vyet
become at all severe. But on the whole to develop f
ther food supplies means devoting inferior lands to
agriculture, and such lands will call for an evereager
use of fertilizers. So the possibility of greatempplies of
food may be assessed by the available supply of
fertilizers.

It may then be that the future numbers of humanity
will depend on the abundance in the surface ofetugh
of the chemical elements which are necessary fer i
Most of them are abundant enough to raise no diffic
either because they occur in practically unlimitpaan-
tities, or because only small quantities are nectied
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only deserve comment, nitrogen and phosphorus. The
supply of nitrogen in the air is quite unlimitedythit is

not easily available to plants by natural procesaes to
supply it in sufficient quantities for agriculturdemands

a considerable amount of mechanical power. This
method of getting nitrogen is of course already icmm
practice, and provided enough work is done to wjn i
there seems no reason to think that nitrogen need e
run short. The question of phosphorus is far more
serious, though less of it is needed. At the pitetieme

it cannot be said to be actually in short supphgough
even now it is commercially very profitable to mine
fossilized phosphorus deposits, and they are uses e
in the soils which are naturally fertile. There ageeat
tracts of land, in particular in Africa, which anger-
manently deficient in phosphorus, and these caremev
be raised to the fertility of the more favoured ioeg,
unless large quantities of it can be supplied mhSo

it may well be that the future numbers of the human
race will depend on the abundance of phosphoruthén
earth's surface.

I have so far only considered extensions of the
methods of ordinary agriculture as the way to iasee
food supplies, but there remains the possibilityatth
wholly new methods might be discovered. All exigtin
animals depend on the vegetable kingdom for the sup
ply of the constituents of their bodies, but manghmni
aspire to free himself from this limitation. It mayell
be that some day it will be found possible to sgsibe
from their component elements some of the exceéding
complicated molecules which make up the important
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proteins. The essential first step is to do this the
laboratory scale, but even if this was accomplislied
would be a very different thing to make them in Kyul
and it would constitute a problem of chemical ergin
ing very far beyond any that has yet been dreanfed o
It is perfecdy open to anyone to disagree, butmpby
cannot believe that there will ever exist factor@gpable

of turning inorganic materials directly into foodp that
they should be able to do it on a scale which could
supply the diet of thousands of millions of mankind
Unless it could be done on this scale it would have
any material effect on the numbers of humanity.

There remains the possibility that new types ofeveg
table should be converted into food fit for manhdve
already touched on the possibility that man migbie
day make grass into an article of human diet, whigcin
effect only to say that he might discover a morfcieht
way of eating it than through the medium of beelit B
it is to be remembered that the ox has to grazet s
the time in order to get enough protein even ferdwn
body, and this shows that only a small fraction tioé
grass could be really useful to man. The process of
directly extracting the protein might be more aéid
than making the ox do it, but it would hardly benhu
dreds of times more efficient. And it is at leasisgible
that, when the plant-breeder had modified the giats
being rich in proteins, he would find it demandest-f
tilizers on such a large scale, that it would beremo
profitable to use them instead for growing wheat.

A quite different suggestion that has been made, is
that food supplies could be increased to an enosmou
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extent by the cultivation of the vast areas of tuean.
The prospects do not look at all good. We know that
every spring the plankton grows so fast that inew f
weeks it has stripped the upper layers of the odwae
of some of the chemical salts needed for life. Tet g
large food supplies out of the sea would therefdes
mand much more than the mere harvesting of the
plankton, though this would itself be a very foraftke
task indeed. Either it would be necessary to expand
enormous amount of power in churning up the ocean,
so as to make available the salts from the uninmsived
depths, or else fertilizing chemicals would have ke
poured into the sea on a quite fantastic scale.

| shall not pursue such conjectures further, singdaen
unmade discoveries arc admitted to be possible, the
subject becomes so uncertain that it is hardly ditpble
field for close argument. Nevertheless, | shallkris
saying what appears to be the most probable fdrecas
of the future numbers of mankind, though | need
not say, | recognize that it may be completely tpse
by some unforeseen discovery. In view of the fact
that it is only the existing vegetable kingdom diat
can be exploited, | do not believe there will beyan
revolutionary changes in agriculture but only stead
improvements; the improvements will, so to speak, b
described by increases in percentages, not by pladti
of the present yields. The world will be covered ay
population of the same sort or density as is nowndoin
its richer agricultural districts, in countries buas China,
India or much of Europe; but, in reckoning thislowat
ance must be made for differences of climate artdeof
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natural fertility of the soils. In effect this wilinean no
great increase in the populations of Europe anda.Asi
The soils of Africa arc for the most part not samdobut
there is room for some increase there. There shbeald
great increases in the Americas, and consideraids m
Australia and in some of the large Pacific islands. |
have pointed out short-term necessity is oftenhylike
interfere with really good cultivation, but even fthis
good cultivation could be assumed, it may be egsétha
that the population of the world is never likely be
more than about three to five times its presentbers

GOLDEN AGES

The conditions of population pressure must be ex-
pected to be the world's normal state, but it i$ ab
course a constant state, for there have at interivakn
what may be called golden ages, periods when for a
time a part of the world could forget about thensta
margin. There has tended to be a certain warpinthén
proportions of history, as given to us by histosiaper-
haps because it has been chiefly during golden Huss
there has been sufficient leisure for anyone toimecan
historian. At all events the great histories of twerld
have been written in such periods; Herodotus, tibef
of history, wrote during the commercial boom of
Athens, Tacitus in the great days of imperial Rome,
Gibbon at the height of the eighteenth century Ade
Reason, and however much they were depicting less
favourable times, their views were inevitably caoled
by the conditions that they saw round them. Now we
are living in or perhaps at the end of a golden adpgch
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may well prove to have been the greatest goldendige
all time, and we too are apt to be warped by thadirfg
that it is a normal time.

Many readers may be shocked at first at the thought
that the past century, an epoch so often decriedit$o
many faults, should have been the greatest of golde
ages, but | think it can be justified. In past goldages
the prosperity was usually at the expense of other
peoples; for example, Rome prospered by looting the
east and enslaving the barbarians of the west.gOlden
age came about with comparatively little harm theos;
it was mainly through mechanical discoveries which
made possible transportation on a great scale,hab t
vast new areas of the world could be opened up for
agriculture. It is true that this was done largelly the
expense of the American Indian, and his treatmdi@no
does not make a pretty story, but still it was aecaf
many hundred millions prospering at the expenseaof
few millions, and so the proportion of sufferinglicted
to benefit received must have been far smaller timan
most of the previous golden ages. The chief bernedis
of course to the white races of the Atlantic seathoa
who for more than a century have been able to forge
about their starving margin, but it has by no mebasn
limited to them, for many of the other races haemes
fited too, as is witnessed by the great increasgmopula-
tion of India and Africa, though in these parts the
world they have not been so easily able to fordetrt
starving margins. We are again becoming very con-
scious of the world's population problem, but now
there are no frontiers or unknown parts of the @orl
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into which to expand, and so our golden age is gisbb
near its end.

In the future there will of course be other goldmges,
but it can hardly be expected that the balance dmw
good and ill will often be as favourable as it Heen in
the recent one. It might be that, either by confums
by commercial exploitation, some region should gain
mastery over other regions, to such an extent that
could relieve the starvation of its own margin &eit
expense. The conquering nation would flourish and
call it a golden age, forgetting that its prospentas
at the expense of the peoples it had overcome;oitldv
be very unlike the colonial exploitations of our rowage,
which, even if they are open to criticism in somays;
have in most cases increased the populations of the
colonies. Another possibility that might create awn
golden age is that some discovery should make ablail
a vast new source of food, and that consequentyeth
would be enough food for perhaps double the previou
population of the world. At once there would be a
golden age, but after a very few generations ttsilre
would be even more desperate than before, for there
would be a starving margin of people now twice as
great. This in effect is not unlike what has beapgen-
ing recently, but the present age has had an aalyant
never likely to be repeated, in that it startedaatime
when the civilized world had frontiers over which i
could expand, and now it has abolished all frostiby
expanding over the whole earth. Unless there shbeld
a catastrophe to the world beyond all thinking &nc
never contract to such an extent that there woggaha
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be frontiers, and it is only if this happened titatould
have the chance of again exploiting the vacanteslaof
the earth, so that only under these conditionsdcolére
be another golden age, which in any sense wouldthmat
the present one.

SCIENCE

It is the fashion at the present time in some efrdo
decry the value of scientific discovery, and toirolghat
it is responsible for all our ills—no doubt thereasva
similar fashion ten thousand years ago to decrycalgr
ture. This view simply will not bear examination.oN
one would dispute that there are some new trouirles
the world which were not foreseen, but they haveeo
about precisely through the successful solutionpafb-
lems which man has always been trying to solveugho
never before with much success. He has always aahed
making a better life by curing disease, by prologgi
life and by enlarging his communities so as better
spread and share the risks of the world. Suddenly
through the methods of science, in particular by tew
methods of communication and transportation and by
medical science, he finds that all these aims ahgewged,
but he discovers that they lead to new troubleshae
not had the imagination to think of. So now he is
blaming those who have done exactly what he asked,
because he finds he does not like a few of the esons
quences, and he forgets that he is all the timeiviag
benefits out of all proportion to these troubles.

The benefits of science which affect the ordinargnm
direcdy are due to such things as medical sciendéhae
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transportation of foodstuffs, together with thindike
the electric light and the telephone or radio, Whic
might be classed rather as luxuries than necessifieese
would never have arisen but for the developments of
pure science, which is primarily an intellectualrsuit,
studied for its own interest rather than for angefion

of benefiting humanity. It is fortunate that thesre
many men who are driven by this purely intellectual
urge, for knowledge would never have advanced far i
it had only been stimulated by the motive of picaiti
benefit to humanity. It is the pure scientist whash
opened up new realms of thought to the rest of the
world, and the advance continues.

There seems to be no bound to the field of scientif
thought, but nevertheless in an opposite sensey exew
discovery does set a bound by excluding alternative
which had before been regarded as admissible. il th
second sense the field narrows; for example, rois per-
mitted now to doubt the validity of the laws of thm-
dynamics—laws which were quite unknown little more
than a century ago. But this is not the occasion &o
technical discussion on the future of the physgménces
and | will only say that, whatever new ideas mayneo
up—and there is every sign that there will be marfy
them—there is still plenty of room for improvement
inside the known fields. In the hard times to coinés
not to be expected that the remoter speculationpuoé
science will be pursued as energetically as itsctipal
applications; for example, metallurgy and chemistijl
appear more important than astronomy, and fortipnate
there seem great possibilities for developmenafiang
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time in these practical sciences. Nevertheless vey m
confidently expect that there will be some who,elik
Faraday, still hear the call of pure science, foisifrom
them that the really great advances will originate.

It is in the biological sciences that the most gmgi
possibilities suggest themselves, perhaps becaiosegyp
has only recently shown rapid advances like thoselem
earlier in the inorganic sciences. | will only spkde on a
few among these possibilities which might have grea
effects on human life. | have already referred he t
possibility of quite new sources of food, and | che®ot
enlarge on that further. Another type of discovemay
be connected with hormones, those internal chemical
secretions which so largely regulate the operatiminthe
human body. The artificial use of hormones hasaalye
been shown to have profound effects on the behaviou
of animals, and it seems quite possible that hoason
or perhaps drugs, might have similar effects on .man
For example, there might be a drug, which, without
other harmful effects, removed the urgency of skxua
desire, and so reproduced in humanity the status of
workers in a beehive. Or there might be anothergdru
that produced a permanent state of contentmenthén t
recipient—after all alcohol does something likesttal-
ready, though it has other disadvantages and iy onl
temporary in its effects. A dictator would certginl
welcome the compulsory administration of the "con-
tentment drug" to his subjects.

Another possible, though rather remoter, discovery
suggests the most curious consequences; this isdhe
trol of the relative numbers of the two sexess kinown
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that the sex of a child is carried by the spernt, the
ovum, and it is at least imaginable that some nuetho
could be found for sorting out those of the speratisc
which carry the male or the female character. lulo
thus become possible to regulate how many men or
women there should be in a population. If such acpr
tice could be developed it is sure that for a tithere
would be a great unbalance in populations. A nation
with ambitions for conquest would produce a large
number of men for its soldiers, but would pay forby

not having enough women to give birth to the soklie
for succeeding generations. On the other hand, @sst
the stockbreeder keeps few bulls and many cowsthano
nation might decide that it needed few men in orger
maintain its numbers. Would such a predominandy
female population be able to stand up against tlade m
one, or would a "rape of the Sabine women" rectifg
disproportions?

It is clear that the most remarkable effects widé b
produced if such developments in biological science
should come about, and it is impossible to conjectu
how they will turn out. | can only record the opmini
that in the long run their effects will mainly cahcout
for the reason | have developed in an earlier @rapt
that man is and will continue to be a wild animab
produce effects of these kinds there must be aemast
and the master must be above and not subject to the
procedure he is enforcing on his subjects. Theattict
could not afford himself to take the "contentment
drug”, because if he did so his capacity for ruleuld
certainly degenerate. It always comes back todhses
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point, that to carry out any policy systematicaliy
such a way as permanently to influence the human, ra
there would have to be a master breed of humaniy,
itself exposed to the conditions it is inducingtire rest.
The master breed, being wild animals, would be exibj
to all the fashions, tastes and passions of hugnasitwe
know it, and so would never have the constancy to
establish for generation after generation a cossist
policy which could materially alter the nature of
mankind.

In connection with the recent wonderful advances in
medical science, this is the place to mention atenat
that will very soon indeed be of immediate impoc&n
Since in the normal condition of the world therdl Ve
a margin of every population on the verge of stiona
it seems likely that there will have to be a remisiof the
doctrine of the sanctity of the individual humarffeliln
the old days the doctors were under the obligatidn
doing all they could to preserve any life, thoudtey
had no great success in their efforts; now it iedlyatoo
much to say that most diseases have come underokont
or anyhow to judge by recent progress most of them
soon will. But is the world the better for havinglarge
number of healthy people dying of starvation, rathe
than letting them die of malaria? One of the jiestif
boasts of recent times has been the great dectbase
medicine has made in infant mortality. Whereas he t
old days a mother might bear ten children and have
only two survive, now she may bear only three ahd s
will be regarded as very unlucky if all do not Suev
But the difficulty in the world is going to be thidie
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number of people born is too great for the food-sup
plies, so that a fraction must die anyhow; mayoit lme
better that they should die in infancy? The trsthhat

all our present codes about the sanctity of hurnfiamic
based on the security of life as it is at presamd, once
that is gone they will inevitably be revised, ahd te-
vision will probably shock most of our present oqns.

ECONOMICS

A very great change in world economics is ineveabl
when the accumulated stocks of coal and oil are ex-
hausted. In the scale of human lives this will ofirse
be a gradual process, marked by their slowly grgwin
rarer, but on the scale of a million years theisrs
practically with us already. We shall have sper th
capital accumulations of hundreds of millions o&nge
and after that we shall have to live on our income.
Everything depends on whether a substitute can be
found which provides power out of income at anyghin
like the rate at which we are now getting it out of
capital.

In an earlier chapter | have reviewed the possible
sources of energy, with the conclusion that noree ar
going to yield it up easily. The energy is theresirffi-
cient quantity, but it will take an enormous orgami
tion to get it into usable form. A very much greate
fraction of mankind will be needed to mind the
machines, than are at present needed to get thewtoa
of the mines. And there is another difficulty whictay
arise. If it should prove impracticable to get #reergy
directly from sunlight, there is the possibility geétting
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it by the intensive growing of vegetables, say byning
potatoes into industrial alcohol. But if there isvays to
be a margin of starving humanity, is it not proleabhat
the potatoes will all have to be eaten before dbey
are allowed to reach the distilleries? A necessamydi-
tion then for getting energy out of vegetables hat tit
should be found possible to grow the vegetableseund
conditions where they do not require soil that rhigle
used directly for food production.

To provide energy on the sort of scale to which axe
accustomed will call for a very elaborate organorat
a great many machines, and a great many people tc
mind those machines. In view of the shortsightesines
and unreliability of human nature, it seems rather
likely that any process of this kind could be matde
work on a world-wide scale for century after cewptur
But it does seem very possible that some part efplan
should be carried out, so that there should bersider-
able supplementation to the large amount of enavgy
already get from water power, which does of course
provide energy out of income.

The general picture of the economic condition o th
world then is that the chief centres of power putitdun,
and so of the most elaborate civilization, will Ibee
regions where there is water power, that is speakin
rather loosely, mountainous regions. It will be siaehat
are the centres of manufacture, and they will emgha
their manufactures for the surplus food producedthia
agricultural regions. There will also be large "mow
farms" in various parts of the world, storing engrg
either by some direct mechanism, or through therint
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mediary of vegetables. It may be guessed that lit bei
what | may call the mountaineers, who possess thst m
readily available energy, who will become dominant;
through their wealth they will tend to have the Hagt
culture, since culture most easily comes from #isure
created by wealth. It will be they who will tend tale
the world on account of their economic advantagesl

to judge by most past experience they will be hdigd
the others for it.

There will be the same sort of contest of interdss
tween the mountaineers and the plain-dwelling atyric
turists, as there is even now between town and tooun
Most of the time the mountaineer will have the adva
tage, but the farmer being the food producer isnbou
to have the advantage in times of famine, whicH wdit
be infrequent. And there will be parts of the wotltht
relapse frankly into barbarism; they will be thedefer-
tile regions which could not produce much food,tkat
the more civilized people would get no advantagemfr
exploiting them. But there will be other regions igfh
also relapse into barbarism, though the fertility tbe
soil could support a greater population than it fact
bears. It is to be expected that such a state fairafwill
not usually be tolerated by the civilized countriegho
will conquer them, and export their own starvingrma
gins to fill up the vacant places.

| can make no claim at all to anything but the most
superficial knowledge of the highly technical suibjef
pure economics, and the following speculations nhest
read in the light of this defective knowledge. e tecon-
omics of exchange | will not conjecture what sdrt o
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medium will be used. The metallurgical value of dydé
not very great, and its mystical value is deadthsa it is
not to be expected that it will survive. It wouldesn that

in the long run there is likely to be some uncdidtie
medium of value, functioning in the same sort ofnma
ner that gold used to do, instead of the presentipua
lated systems which are so liable to political @&bus
Though no doubt there will be variations througte th
ages, it is hard to think of anything having a tgea
simplicity than a monetary system and therefore- pre
sumably that will prevail most of the time. It isiitp safe

to say that there will always be rich and poor. Wea
will be the mark of success, and so the abler geogll
tend to be found among the wealthy, but there will
always be many among them of a far less estimable
character. These are the people who are interegiedh
the work, but only in the reward, and they will atlo
often succeed in gaining it in a variety of disciaole
ways, such as by currying favour with an autocrat.

As to the less successful members, the standard o
living of any community living on its real earningas
the communities of the future will have to do, revit-
ably lower than that of one rapidly spending theirsgs
of hundreds of millions of years as we are doingv.no
There will also be the frequent threat of starvatio
which will operate against the least efficient mensb of
every community with special force, so that it mbg
expected that the conditions of their work will bmuch
more severe than at present. Even now we see tlat a
standard of living in one country has the advantage
competing against a high standard in another elfetis
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work to be done, and, of two men of equal qualipe

is willing to do it for less pay than the other, time long
run it will be he who gets the work to do. Thoseowh
find the bad conditions supportable will be willing
work harder and for less reward; in a broad seristhe
term they are more efficient than the others, bseau
they get more done for less pay. There are of eours
many exceptions, for real skill will get its rewarbut

in the long run it is inevitable that the lower é&gp of
labour will have an exceedingly precarious life. eOaf
the triumphs of our own golden age has been that
slavery has been abolished over a great part ofednth,

It is difficult to see how this condition can be imained

in the hard world of the future with its starvingargins,
and it is to be feared that all too often a fractiof
humanity will have to live in a state which, whate\it
may be called, will be indistinguishable from slgve

POLITICS

In the political sphere it must be recognized ttetre
have always been a great many different forms of
government which have shown that they can work in
practice, and so it is to be expected that the saithdoe
true in the future. The world will be a sort of reusn of
different methods of ruling mankind. There will be
autocracies, oligarchies, bureaucracies, demo&acie
theocracies and even peaceful anarchies, and nbt dou
each of them will produce a special political pkidphy
intended to justify its own procedure against alals.

In such a variety it is not possible to foresee de¥ail,
and | shall only touch on a few generalities.
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Whatever forms the government may take, there can
be little doubt that the world will spontaneouslivide
itself into what | shall call provinces, that is say re-
gions, though with no permanently fixed boundaries,
which possess some homogeneity of climate, characte
and interests. | use the same word whether therdiit
provinces are federated together, or whether they a
what we should now call separate sovereign stdtes:
large will these provinces tend to be? That wilpeled
on the means of communication and transport, and so
once again there arises the question of whetherfuéle
problem is solved wholly or partially or not at.alh the
past the chief means of communication was the horse
and the countries of Europe are still mostly of iaes
adapted to suit this almost extinct means of trarsp
though some of the more newly formed ones do show a
trace of the influence of the railway. None of theme
really of a size suited to the motor-car or theopkme,
or to present power production, whether by coal or
water-power, which cuts right across the national
boundaries.

If the fuel problem is solved completely, so that
mechanical power and transportation is availablethe
future to a greater extent even than at presesf) the
provinces will be large; for example, the whole of
Europe may well be one, and the whole of North
America another. Even if no solution were found to
the fuel problem, the world would not revert to il
conditions, because, even if transportation becdliffe
cult, intercommunication would still be easy by etel
graph. The horse might become important again, and
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at a guess the provinces would tend to be abolarge

as the present countries of Europe. In this caséy i
greatly increased future population, North America
might be expected to break up into a dozen progince
or so. My own conjecture about fuel has been that
something intermediate will happen, in that power
supplies will not be as easy as they are now, tait by
greatly increased effort they will be brought tomes
thing not very far below the present level. In tlugse
North America might fall into four or five provinse
and western Europe into one or two; it is neverb&®
expected that there will be any permanence aboat th
numbers of them or about their boundaries.

Consider next what are likely to be usual relations
between the provinces. It is too much to expect tha
there can ever be a permanent world government-bene
volently treating all of them on a perfect equalisuch
an institution could only work during the rare osicas
of a world-wide golden age. To think of it as pbssiat
other times is a misunderstanding of the functidh o
government in any practical sense of the term.hi t
only things that a government was required to de@rew
what everybody, or nearly everybody, wanted, there
would be no need for the government to exist at all
because the things would be done anyhow; this would
be the impracticable ideal of the anarchist. Buthiére
are to be starving margins of population in mosttgpa
of the world, mere benevolence cannot suffice. &her
would inevitably be ill feeling and jealousy betwethe
provinces, with each believing that it was not igett
its fair share of the good things, and in faciyaiuld be
192



THE HISTORY

like the state of affairs with which we are all tGoniliar.

If then there is ever to be a world governmentwil
have to function as governments do now, in the esens
that it will have to coerce a minority—and inde¢driay
often be a majority—into doing things they do noaniv

to do.

In the light of these considerations it is to beented
that a single government of the earth will not ensery
frequently. Most of the time the provinces will bearly
independent states, which form alliances with one
another so as to compete against rival allianceswill
be the old story of power politics again. Now ahert a
Napoleon may arise, and unite some of the stronger
provinces, and with their help he may overcome the
rest. For a time he will form an unquiet world gove
ment, but after a time his dynasty will decay ame t
world will go back to the condition of the contengli
provinces. Here again much depends on the fuel-prob
lem. If transportation is easy, world conquest wii
easier both for military reasons and because thee mo
uniform culture should make the world government
more acceptable.

For the government of the separate provinces iids
use hoping that democracy could often be possitle,
the very simple reason that a hungry man will viue
his next meal, rather than for reasons of stateenEat
the present time the attempt to import democratic
institutions into poverty-stricken countries hasetea
failure. A necessary condition for democracy is Mea
and the wealth must not be concentrated in too few
hands; the lack of this diffusion of wealth is teason
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why some rich countries, such as imperial Romdedai
to give democracy to their peoples. Widespread tiveal
can never be common in an overcrowded world, and so
in most countries of the future the government will
inevitably be autocratic or oligarchic; some wilivg
good government and some bad, and the goodnes:
or badness will depend much more on the personal
merits of the rulers than it does in a more dentacra
country. Occasionally through conquest, or perhaps
through being first in the field with a new discoye
some region will experience a golden age, and iy ma
—as we ourselves have succeeded in doing—develop
for a time a system of true democratic institutions

One of the chief instruments of politics is war, that
it is proper to consider what the future of warfdee
likely to be. In this there is a question of thesigeneral
importance to be considered first; it is whethere th
attack or the defence is likely to be the stronger
putting it figuratively, whether the cavalry or th@-
fantry is to rule the battlefield. The importancé the
question may be seen from past history. After tkeag
of the Roman Empire, the superiority of the cavalry
led to more than five hundred years of barbarism in
Europe, during which turbulent knights in armour,
possessing little merit but a narrow skill in theeuof
their arms, could hold the world to ransom. Thewarhe
succeeded in destroying the last surviving vestigés
civilization, and it was only later, through theeation
of organized armies, helped by the invention of -gun
powder, that the infantry again became the predamin
arm. After this it became unprofitable to conduct
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aggressive war in the irresponsible manner that besh
profitable earlier, and with this change graduatisder
and civilization could return to western Europe.

In very recent times there has been a threat thaé o
again the cavalry, in the form of the tank and #wezo-
plane, might become superior to the infantry. The
danger is by no means over, but the experiencehef t
recent war docs suggest, rather contrary to expecta
tions, that the infantry still reigns on the Dbdida.
However, there is a stronger reason which seems tc
safeguard the future of civilization from destroati
by the cavalry. This is that it calls for a verygihi
pitch of civilization to make a tank or an aerom@arit
is by no means unlikely that at some time or otbee
of the world's provinces may establish itself amititary
autocracy and conquer the rest of the world, butb¢o
successful it would have to be—and to stay—at thakp
of civilization. So it seems unlikely that, in tHature,
civilization will be directly destroyed by war, as was
in the Dark Ages.

As to what weapons will be used in war, much will
of course depend on how far the fuel problem ivemhl
but perhaps less than in other fields of activitecause
armies and navies always claim, and usually recdive
highest priority in the satisfaction of their derdan It
is to be presumed that existing weapons will be im-
proved, that this will be true of both offensivedade-
fensive ones, and that on the whole in the long the
improvements will cancel out. It might be thought
natural for me to speculate on the future of themat
bomb, but | shall not do so here, as it is tooye@riform
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a critical opinion. Whenever a new weapon is ingdnt
a surge of unreasoning horror goes through the dworl
which has little relation to the weapon's absolutdue.
This was so at the time of the introduction of gas-
fare, which military opinion now tends to regard as
inferior weapon, and though the atom bomb must be
accepted as far more important, there has not genhb
time to assess it properly. The same is true ofvréeous
forms of biological warfare that have been consder
and no doubt there will be other wholly new weapons
invented from time to time. All these weapons will
crease the destructiveness of war, but it mustbeofor-
gotten that at the same time there will also beenitions
which increase the recuperative power of the defenc

There are two rather different incentives that l¢ad
war. One is fanaticism, the other self-interestndfigal
wars have been rather rare, and fortunately sogesin
under the stimulus of a fanatical creed man is yetad
inflict, and also to suffer, brutalities to a degréhat
would hardly be believed possible by those who @b n
share the creed. It is to be expected that atviaterthere
will again be such wars. In an over-populated watlds
inevitable that there will be a greater callousnabsut
human life, and so it is to be expected that tfieiocity
will be increased, perhaps even beyond the ratlighn h
standard that has been set by the religious warthef
past. Wars stimulated by the milder motive of self-
interest may well be more frequent. Here the ingent
will often be land-hunger, the wish to find landr fa
province's starving margin at the expense of amothe
province. In view of the cheapened value of hunifen |
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there is little likelihood that the hostile popudat will

be treated in a more humane manner than has been th
custom in the past, but it will be to the interedtthe
conqueror to occupy the enemy's land without degstro
ing it. This means that many of the most destrectiv
weapons would not be used, neither the atom bomb
which might make the ground uninhabitable for years
nor biological warfare, in any form which might lav
the effect of making it permanently infertile. Tht®n-
sideration may moderate the evil effects of war ao
small extent, but, regarded generally, there isreason

to foresee that war in the future will be any lelssadful
than it has been in the past.

CIVILIZATION

It will make a fitting end to my essay to considae
future of civilization; whether it will endure, pea-
nently rising to still greater heights, or whethigris
destined to decay after a period of efflorescermse has
happened to so many civilizations in the past. Thou
we should all agree rather vaguely as to what wanme
by civilization, different people may regard venjf-d
ferent aspects of it as the central feature. Toesdanmay
mean principally great developments in art or dtere,
to others well-equipped cities and houses, to ether
good system of law, to others deep learning, and to
others good social conditions. | do not disputet takh
or any of these may be involved, but countries ¢du
named, which everyone would concede were civilized,
yet which have conspicuously lacked some of these e
cellences. So for want of a general definitiontibet
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way | can describe what seems to me to be involged
by citing an example from the past, the civilizatiof
China.

The Chinese Empire has been civilized for over ghre
thousand years, and until very recent times hasyed;
a very fair measure of isolation. Broadly speakidgy-
ing all that time it has retained the same genelslr-
acteristics. It has been ruled by a successionyohgties
rising and decaying in turn. During the periodsdefcay,
the provinces have often been practically independe
conducting warfare with one another, until at léngt
new strong hand has arisen to control them. Infates
of government it is true that China seems nevehawe
produced anything like European democracy, but this
lack is offset by the creation of a highly orgaxize
civil service, not merely centuries but millenniafdre
anything of the kind existed in Europe. All the ém
the general character of the civilization has bgma-
served, now in one place, now in another. Sometiihes
has been advanced by important new discoveriesh suc
as the invention of printing. All the time thereshbeen a
liability to famines, which have killed off millian The
perpetual presence of a margin of starving humanity
has set a low value on human life, and has made for
callousness in regard to the sufferings of the [@eophis
has led to much cruelty, of a kind we are unfamilia
with now, though it could have been matched anyeher
in Europe a few centuries ago. There have beenegold
ages, when the arts have flourished as nowhere arise
earth, and deep learning has been achieved, whieh w
only do not reverence so much as do the Chinese, be
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cause it has taken rather a different colour fram @wn;
but even in this we have to concede that the Cdenfuc
philosophy has lasted far longer than any of thdoph
sophies of the West. It would seem that in its tamsy
of character, both in its virtues and in its defecthe
Chinese civilization is to be accepted as the mageé
of a civilization to a greater degree than anyh# dther
civilizations of the world.

In the manner in which it has retained its indibu
character permanently the Chinese civilization seem
pre-eminent, but of course others too have surviied
quite long periods. The Roman civilization, though
died in the West, was preserved in a modified fdéam
nearly a thousand years longer in the East. Instmme
loose sense the Mesopotamian civilization was pvese
by the Arabs at Baghdad, until it was overthrownthg
Turks, and even so it survived in Egypt and in B8pai
There have not been a great many different civibns
in all, so that it is not very safe to generalibet admit-
ting that some have disappeared leaving no heti, s
the general conclusion must be that in the mainetthas
been at least some survival, if not in the placeordin,
then elsewhere. However, that may be, our present
civilization is in an incomparably stronger pogitjofor
it is dominated by the Scientific Revolution, whichs |
have tried to show, makes it basically differerdanir all
previous civilizations.

The Scientific Revolution has introduced ways of
thinking, which can claim a quality of universalitpe-
cause they are objective and nearly independent of
aesthetic tastes. Even now the community of scisns
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quite international, so that they can discuss tugethe
matters that concern them without any thought of
national or racial differences. This has never beaa of
ideas in art, philosophy or religion. For examptage
learned of Europe and the learned of China eachkr+ev
ence their own classical literature profoundly, but
neither values very highly the classics of the nthe
whereas in their own subject the scientists of wiwle
world cannot help valuing the same things. If he is
thinking, say, about an electric current, an edegtat
Central African will go through the same processés
thought as an educated Englishman, and no differenc
in their aesthetic tastes will make any differeiegween
them in this. The Scientific Revolution has chandbd
world materially in innumerable ways, but perhape t
most important of all is that it has provided a vemni
sality in methods of thought that was wanting befor
So there is an even stronger reason to believe ttet
new culture cannot die, than ever held for any lod t
old civilizations; it has only got to survive in enpart

of the earth for it to be recoverable everywhergerE
the old civilizations survived for the most parfdait
can be regarded as certain that the new culturke bail
inextinguishable.

A much more difficult question to answer is the
question whether civilization will be retained with
the same races, or whether there will have to lmera
petual renewal from more barbaric sources. Western
Europe, which largely provided the barbarians wee r
created the Roman civilization, is itself at thesqant
time in imminent danger of committing suicide. Must
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civilization always lead to the limitation of fangt and
consequent decay and then replacement from barbari
sources which in turn will go through the same ex-
perience? The new developments in birth-control enak
the threat a great deal more formidable, but in ltrey
run | do not think that it is to be feared. Theree a
already many people with a natural instinctive wisin
children, and this wish is sometimes strong enotgh
outweigh the economic disadvantage which undoubt-
edly at present attaches to having a family. Suebple
will tend to have larger families than the restd am
doing so will at least to some extent hand on thmes
instinctive wish to a greater number in the nexbegye-
tion. As | have already argued, the limitation afppla-
tion is an unstable process, which cannot persis. very
conjectural how long the transformation will taklkut

as the change that is needed in the balance of msema:
timents is very slight, it seems likely that thesnbalance
will not take very long to be established, perhapsu-
sands of years, but not hundreds of thousands. fif$te
nation or race which can keep its civilization, asidthe
same time superpose on it this change in the balafic
instincts, will have the advantage over all othdsth
the civilized races that lack the instinct, and tbear-
barians who have not needed it for their survivithis
nation will in consequence dominate the world.

In the establishment of permanently civilized raties
most important control will be this small change thre
balance of human instincts, because it will haveole
inherent in the race's nature, and will not needbé&
taught to each succeeding generation. But it wll b
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helped, and might be much accelerated, if creedsidh
arise working in the same direction. In the hista
mankind creeds will continue to be of very great- im
portance. Among the most important there will alsiay
be the creeds, which, without undue fanaticism,ulinc
cate a strong sense of social obligation, sinces ibnly
through such creeds that life is possible in crawde
communities. There will also no doubt often be faadh
creeds to disturb the peace of the world, and theile
be others to comfort the world. | shall not attenipt
conjecture what the tenets of these last will Hegirt
main function is to act as a solace to their belisvin
the very bleak world | have described. It is ortlystthat
makes the world tolerable for many people, and ik
be much more true in times of real hardship, than i
periods of relatively easy prosperity like the s

The detailed march of history will depend a great
deal on the creeds held by the various branchethef
human race. It cannot be presumed with any configlen
that purely superstitious creeds will always beectgd
by civilized communities, in view of the extraordmy
credulity shown even now by many reputedly educated
people. It is true that there may not be many a th
present time, whose actions are guided by an itispec
of the entrails of a sacrificial bull, but the pregs has
not been very great, for there are still many helis
in palmistry or astrology. It is to be expected nthe
that in the future, as in the past, there will hees-
stitions which will notably affect the course ofstury,
and some of them, such as ancestor-worship, wwe ha
direct effects on the development of the humanispec
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But superstitious creeds will hardly be held by the
highly intelligent, and it is precisely the creefl these
that matters. Is it possible that there should earés
eugenic creed, which—perhaps working through what
| have called the method of unconscious selection—
should concern itself with the improvement of the
inherent nature of man, instead of resting conteith
merely giving him good but impermanent acquired
characters? Without such a creed man's nature onif

be changed through the blind operation of natural
selection; with it he might aspire to do somethitog
wards really changing his destiny.

To conclude, | have cited the past history of Chasa
furnishing the type of an enduring civilization. $eems
to provide a model to which the future history dfet
world may be expected broadly to conform. The scale
will of course be altogether vaster, and the vsrief
happenings cannot by any means be foreseen, but
believe that the underlying ground theme can bes-for
seen and that in a general way it will be rathke lthe
history of the Chinese Empire. The regions of tharladv
will fall into provinces of ever-changing extent,hieh
most of the time will be competing against one hant
Occasionally—more rarely, than has been the case ir
China—they will be united by some strong arm into a
uneasy world-government, which will endure for a
period until it falls by the inevitable decay thnally
destroys all dynasties. There will be periods wiseme
of the provinces relapse into barbarism, but a#l time
civilization will survive in some of them. It wilburvive
because it will be based on a single universatiogyt
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derived from the understanding of science; forsitonly
through this understanding that the multitudes can-
tinue to live. On this basic culture there will bgerlaid
other cultures, often possessing a greater emdtiona
appeal, which will vary according to climate andcea
from one province to another. Most of the time and
over most of the earth there will be severe presstom
excess populations, and there will be periodic fe®i
There will be a consequent callousness about thee va
of the individual's life, and often there will beuelty to

a degree of which we do not willingly think. Thi®vr
ever is only one side of the history. On the otka&te
there will be vast stores of learning, far beyonuy-a
thing we can now imagine, and the intellectual ustat
of man will rise to ever higher levels. And sometsin
new discoveries will for a time relieve the humeaace
from its fears, and there will be golden ages, wham
may for a time be free to create wonderful flowgsinn
science, philosophy and the arts.
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EPILOGUE

AN we do anything about it all? The picture | have

drawn of the future that humanity may expect is
certainly very different from the hopes of the opstic
idealists of the past and the present. Such peoyag
argue that many unforeseen wonderful things haye ha
pened in the past, and that it is idle to specuédieut
what other wonderful things the future may hold in
store. They are forgetting that we are living in en-
tirely exceptional period, the age of the scieatifevolu-
tion. | have called it a golden age, and | wouldhirel
them that during the course of history man hasgassi
the epoch of the golden age at least as often doptst
as to the future.

Anyone who disagrees with my forecast must try to
get beyond a vague optimism, which merely expresses
the confidence that "something will turn up". Inrgpa
cular he must find a really solid reason which shidww
the threat of over-population will be avoided; tbbeser-
vation that it has been avoided in some countriggng
the last few years is not enough. Let him then dive
fullest rein to his imagination, let him supposeattany-
thing is permissible, but let him follow out the nse-
guences to their conclusion. | will venture to dhwt if
he does so he will find that one or other of tweral
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natives is the result. Either he will come to gehamon-
clusions not so very different from mine; he wilhd
that his Utopia, however pleasant it may be in othe
ways, in the long run will suffer from many disagre
able features of the kind that | have been conisiger
Or else he will find that his imagination has goste far
out of the realms of reality that it contradict® tphysical

or the biological laws of nature.

Nevertheless for all of us it is intolerable to nthiof
the future unfolding itself in complete predestingd
evitability for the eternity of a million years. &re arc
two things we must do; one is to know, the otherlatb.

As to knowing, in my introductory chapter | desedb
an analogy in mechanics, and | suggested thatauldh
be possible to discover a set of laws, like theslav¥
thermodynamics, which would place absolute limits o
what can be done by humanity. Biological laws can-
not be expected to have the same hard outline a:
physical laws, but still there are absolute lawmsitlhg
what an animal can do, and similar laws will linmitan

not only on his physical side, but also on his liatgual
side. If these could be clearly stated, we shoatwbgnize
that many attempts that have been made at improving
man's estate were hopeless.

It is for others, better versed than | am in theldgical
sciences, to work out these laws, and it is inhalhility
that | put forward the basis, on which, it may bieat
they could be founded. The first principle is thaan,
as an animal, obeys the law of variation of species
which condemns human nature to stay nearly constant
for a million years. The perfectibility of mankinihe
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aim of so many noble spirits, is foredoomed by this
principle. The second is that man is a wild aninaaid
that doctrines drawn from the observation of doioest
animals are quite inapplicable to him. The thirdnpr
ciple is the non-inheritance of acquired charactas
principle familiar in animal biology, but all tooelslom
invoked in connection with human beings. If theaad
any further principles as well, or any alternatives
them, were accepted, it might sometimes be possible
through them to show up the absurdities of badestat
manship, and certainly it would be the part of asewi
statesman to work within their limitations, becausdy

so could he hope to achieve success.

What action can be taken about the future of the
human race? | am afraid that the answer must bg ver
litde indeed, and this is for the simple reasort tmast
human beings do not care in the least about therdis
future. Most care about the conditions that wilfeaf
their children and their grandchildren, but beyotidt
the situation seems too unreal, and even for thoise
do think about the more distant future, the unastits
are too great to suggest any clear course of ackon
example, consider the inevitable fuel shortage thato
come so soon. | know that my sons will not suffiemtf
it very seriously, and | know that the fifteenthngea-
tion of my descendants will get no coal at all. Adikely
to refrain from putting coal on the fire on a cadening
by the thought that it may make one of my fourtkent
descendants suffer for it? Such matters are soalrnoe
our minds, that it is not to be expected that they
will ever be given much weight. Life is always pre-
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carious, and it is so hard to be sure of keepirigeal
for even ten years, that it is not surprising that one
should care much about what is going to happen even
as short a time ahead as a century. In hardly drpheo
affairs of the world will man really be interestéd the
more distant future.

Still for the sake of the distant future somethican
be attempted more profitable than has been ustiaérhi
to. Attempts at improving the lot of mankind havik a
hitherto been directed towards improving his caodi,
but not his nature, and as soon as the conditiapsel all
is lost. The only hope is to use our knowledge iofdgy
in such a way that all would not be lost with tiapde of
the conditions. The principles of heredity offer an
anchor which will permanendy fix any gains thatréhe
may be in the quality of mankind.

In final conclusion | had better declare my per$ona
inclination. | do care very much about the futufettoe
world, and | want most intensely my own descendants
to play their part in it. However bleak the futudleam
not content with the thought that it should be arld&vo
in which | have had no continuing part. No matter
whether in the long ages to come life is to beyaqo a
misery—and certainly much of it will be a misery—it
will be an adventure that is well worth while.
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