© Copyright, Princeton University Press. No part of this book may be
distributed, posted, or reproduced in any form by digital or mechanical
means without prior written permission of the publisher.

CONTENTS
PREFACE X
INTRODUCTION Xiil
1 Principles of Change I
The Logic of Change 9
2 The Conditions of Creation 18
The Eureka Imperative 31
3 The Principle of Disruption 52
A Winning Strategy 59
4 The Benefits of Competition 68
The Father of Invention 77
5 The Uses and Abuses of Innovation 82
Aristotle on Constitutions 87
FURTHER READING 135

For general queries, contact webmaster@press.princeton.edu



© Copyright, Princeton University Press. No part of this book may be
distributed, posted, or reproduced in any form by digital or mechanical
means without prior written permission of the publisher.

1

Principles of Change

The question of change was of consuming in-
terest to the earliest Greek natural philosophers,
who flourished in the cities of Ionia (modern
western Turkey) in the sixth century BCE.
Where did everything come from? they asked.
Can something come from nothing? It seemed
clear enough that nothing can come from noth-
ing. But for some this meant that there can
therefore be no starting point, no absolute be-
ginning or first moment of creation; while for
others (Parmenides and the Eleatic school) it
suggested, counterintuitively to experience,
that there was no possibility of genesis or

change at all.
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HOW TO INNOVATE

Traditional Greek myths proposed that
everything began from a transcendent starting
point such as a god or supernatural element.
The notion of an eternal regress was unappeal-
ing to most Greeks; and the wholesale denial of
change contradicted the phenomena of daily
life. From observation of the world around
them, the earliest thinkers sought a different,
nonmythical, solution to the question of the
“first principle” (arche). Many of these think-
ers, who were called in their time “physical”
philosophers (i.e., students of nature, physis),
came up with variations of the idea that the uni-
verse in all its multiplicity must have arisen
from a single natural element that underlies all
creation.

What could that prime element be? The first
“physical philosopher” to be identified by Ar-
istotle, Thales of Miletus, claimed that it was

water. The fact that water is essential to life,
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PRINCIPLES OF CHANGE

growth, and health, and is found in visibly dif-
ferent forms—liquid, vapor, snow, and ice—
makes it a plausible choice. But subsequent
thinkers declared that there must be a yet more
fundamental element: Anaximenes identified it
as air; Heraclitus thought it was fire. A differ-
ent kind of solution was proposed by Anaxi-
mander, who argued that the origin of every-
thing was an abstract principle that he called
“the Limitless.”

The choice of early philosophers to identify
the ground of being with a single element (on
account of which these thinkers are called “mo-
nists”) raised evident problems. How could
any single element give rise to the different
ones? How can water turn into fire, air into
earth? Could “the Limitless” have given rise to
any of these elements? In the early fifth century,
Parmenides of Elea concluded that the very no-

tion of change was illogical and illusory. His
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HOW TO INNOVATE

contemporary, the Sicilian Empedocles of Acra-
gas, took a different view, proposing that four
basic elements—water, air, fire, and earth—were
fundamental to creation, and that the universe
consists of innumerable transformations of
these prime elements. Just as plants exist and
grow by using all four elements earth, air, sun,
and water, everything in the world must derive
from these as they combine with and separate
from each other: Empedocles named the com-
bining force Love, and the separating force
Strife.

Empedocles calls these elements the “roots”
of the cosmos. On his account, the four funda-
mental roots of being interact to give rise to the
myriad multiplicity of the universe. While the
term “radical” innovation (from the Latin for
“root,” radix) nowadays implies a novelty with
no basis in what has gone earlier, logically (as

Aristotle was to affirm) the new can arise only
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out of preexisting elements. “Radical” novelty,
then, should not be used to designate something
that is new roots and all, but only something
that is new from the roots up. Figuratively
speaking, the roots are hidden in the earth,
while what’s new is the growth that is visible
above the ground.

A generation after Empedocles, Democritus
proposed that the universe is made from tiny
particles that he called atoms (from atoma, “in-
divisibles”). On his theory, these are what
combine to form the material world. His phys-
ical views were propagated by the third-century
BCE philosopher Epicurus of Samos and were
given magnificent expression in the great phil-
osophical poem in Latin De Rerum Natura (On
the Nature of Things) by the first-century BCE
Roman poet Lucretius. Modern physics agrees
with Democritus, but his theory didn’t seize

the popular imagination in ancient times. For
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HOW TO INNOVATE

millennia after Empedocles, people found it
easier to suppose that everything in the uni-
verse was a product of the four elements he had
identified and their infinite combinations.

In the fourth century BCE, Aristotle fol-
lowed the philosophical teachings of Plato
with physical and scientific as well as ethical in-
vestigations, in which he sought to articulate
and analyze the notions of change and innova-
tion in various domains, in particular those of
the natural world and the arena of politics and
society. Aristotle’s discussion of physical

change in Physics is characteristically spare and
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dry since he was concerned to present rigor-
ously compelling arguments. His discussion,
the tone of which the chosen selection gives a
flavor, refutes Parmenides’s negation of change
by arguing that coming-to-be requires positing
an underlying entity (“what is”). From this a
new structure emerges, which both relates to
the previous entity and alters it. For purposes
of creating something new, the key point that
arises from this discussion is that, in practice as
well as in logic, change cannot take place with-
out the existence of some underlying thing that

will be the subject of that change.
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[A] {ntobvteg yap ol xatd @rhoco@iav
mp®dTOoL TNV aArfetav xai v QUoW TNV TOV
vty é€etpdnmoav olov 686V Tiva ANV drtw-
00évteg Umo dmelpiag, xai @aowy olte yiveoOat
T®V Ovtwv ovdev ovte pbelpeobat, dia 10 dva-
ykaiov pév eivat yiyveaBat to yryvopevov 1 €€
6vtog 1] €x un Ovtog, éx 8¢ TtovT®V Augo-
tépwv advvartov eivar olite yap to 6v yiveobat
(etvar yap 1), €k te pn dvtog o0dEV v yevé-
ofar vmokeloBat ydp T 8€l. kat ot O 10 €@e-
&Nc ovpPaivov atifovteg o0’ eival ToMa paaoty

AMA p6voV avTo TO dv.

For general queries, contact webmaster@press.princeton.edu



© Copyright, Princeton University Press. No part of this book may be
distributed, posted, or reproduced in any form by digital or mechanical
means without prior written permission of the publisher.

PRINCIPLES OF CHANGE

The Logic of Change

Physics 1, Chapter 8, 191a23-b34

[A] The earliest philosophers were misled in
their search for truth and the nature of things
by their naive outlook, which led them down a
blind alley. They claimed that nothing can
either come to be or cease to be, on the grounds
that what comes to be must do so either from
what is or from what is not. In their view nei-
ther of these is possible, since on the one hand
what exists cannot come into existence because
it already exists, and on the other nothing can
come into existence from nothing—there must
be something preexistent. They took the con-
sequence of this to extremes, concluding that a
plurality of things cannot exist, but only being
itself.
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[B] éxetvot pév ovv tavtnv EAafov v §6Eav
da ta eipnpévar Nueig 5& Aéyopev 6T To €€ OVTOG
1] éx ) 6vtog yiveaBat, 1) TO unj 6v 1) 10 OV TOLETV
TULT) Tdoyew, 1) 0Ttotv 10de yiveaOat, Eva pev tpod-
0V 00V Srapépel 1) TO TOV {ATPOV TOLEV T 1)
ndoyew, 1) 1o €€ latpot eivai T i yiyveoBar dote,
gme1dn tovto Siydwg Aéyetal, OfjAov OTLKal TO €€

OVTOG KAl TO OV 1) TTOLETV 1) TATYELV.

[C] oixoSopel uév odv 6 iatpog oy 1 latpog
A 1j oikodopog, kai Aevkog yivetat ody 1) ia-
TPOg AW 1) péhag tatpederl 8¢ xai aviatpog yi-
vetal 1) latpdc. émel 8¢ pdhota Aéyopev kKupiwg
TOV laTpOV TOLETV TL T Taoyew 1) yiyveoOal € ia-

tpod, £av 1) latpodg Tadta tdoyn fj wou fj yivtad,
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[B] This was what they argued, and the rea-
son for their conclusions; but I would explain
it thus. For something to come from what is or
from what is not, or for either of the latter to
act, be acted on, or become an identifiable thing,
is akin to a doctor doing something, having
something done to him, or being or becoming
something from being a doctor. These propo-
sitions about the doctor can be understood in
different ways, just as can the propositions
about something “becoming from what is,”
and “doing something or having something
done to.”

[C] If a doctor builds a house, he does so not
in his capacity as a doctor, but as a builder. If he
becomes gray haired, he does so not in his ca-
pacity as a doctor but as someone who was pre-
viously dark haired. However, if he administers
medicine, or fails to do so correctly, he does

this in his capacity as a doctor. It’s appropriate

II
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OfAov 6tLkal to €x pun 6vtog yiyveoOatl tovto on-

HaiveL to 1) pn ov.

[D] Omtep éxetvol pev ov SLeAdvTeg Amtéotnoay,
Kal St tavtnv TV dyvolay T000UTOV TTPOa)-
yvonoav ®wote punbev oleoBar yiyveoOar pnde
etval T@v ANV, AA\’ dvelely tdoav v yéve-
ow.Hpelg 6¢ kal avtol @apev yiyveoOat pev
008V ATTADG €K p1) OVTOG, TG pévtot yiyveoat
¢k un 6vtog, olov katd cupfePnrdc: €x yap Tiig
otepNoe®wc—0 €0tLkad’ alTo pn 6v—ovk évu-
napyovtog yiyvetai i Qavpdletar 6¢ toito kai

advvatov oltw dokel yiyveaOai Tt éx un 6vtoc.
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to say that a doctor does something, or under-
goes something, or becomes something from
being a doctor, only if it is as a doctor that he
does, undergoes, or becomes something else. It’s
clear, then, that we should say the same thing
about coming to be something from what-is-
not, which is to say, that this means from what-
is-not in the capacity of what-is-not.

[D] Failure to make this distinction led
thinkers astray, until they came to suppose that
nothing comes to be or exists apart from what
it is itself; so they ruled out coming-to-be alto-
gether. While I agree that nothing can be said
in an unqualified sense to come from what is
not, I say that a thing may in a qualified sense
come to be from what is not, that is, by happen-
stance. The reason is that a thing comes to be
from a lack of being something. That lack is by

nature something that is not, which does not
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[E] @oattwg d& o0d’ €€ 6vtog ovdE T0 OV Yi-
yveoOat, TANV kata ovuPePnkdc: oltw 6¢& xai
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¢k {dov, AN\ ovy 1y LDov (bmdpyet yap 1idn
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persist in the event of change. This is what puz-
zles people who think it impossible that some-
thing should come to be from what is not.

[E] In the same way nothing can come from
what is and nothing can come to be what is, ex-
cept by happenstance. That is how something
comes to be, as when an animal comes to be
from an animal, and an animal of a particular
kind from an animal of a particular kind—dog
from dog, or horse from horse. A dog would
then come to be from an animal as well as from
a particular animal, but as it already has the
property of being an animal it does not become
an animal. If anything is to become an animal,
where being an animal is not just a coinciden-
tal property, it will not do so from already being
an animal. If something is to become something
that is, it cannot do so from something that it is
already. Nor can it come from what-is-not,

because (as I have explained) “from what-is-not”

Is
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[F] eig puév 81 tpoémog ovtog, dMog 8 dti év-
déyetal tadta Aéyewv xata v dvvapw kai Ty
gvépyetav: ToUto 0’ €v dAolg dtwplotat 8’ akpi-

Belag paMov.

[G] ®00’ Gmep éAéyopev ai dmoplat Avovtal
S g avaykalépevol avaipoliot TV eipnuévov
gviar dia yap toUto ToocoUtov Kai ol TpdTEPOV
g€etpdmnoav tijg 680U Tijg €ml TNV yéveotv Kal
@Bopav kat OAwg petafoAiv: avtn yap av
opOeloa 1 @volg EAvoev avT®v maocav TNV

ayvotav.
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means “from something that is not in the ca-
pacity of what-is-not.” This allows us to pre-
serve the principle that everything either is or
1s not.

[F] This is one way of resolving the problem.
Another consists in showing how the same
things can be spoken of in terms of potential-
ity and actuality, as I have done in detail
elsewhere.

[G] So, to conclude, I have now resolved the
difficulties that forced people to rule out some
of the things I have argued are the case. This
was what led some earlier thinkers to miscon-
strue totally the question of coming to be, ceas-
ing to be, and change generally. If they had
grasped the point of this underlying nature,

their misunderstandings would have been

dispelled.
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