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"Ethics and the Thermodynamic Imperative."
by
Frederick B8, Wood, Ph.D.

Although parts of the religious teachings from the Hebrew-Christian
tradition of Western Civilization require modification as science
advances, tHe more fundamental rules of ethics remain valid. With
the need for cooperation between the countries of Western Civiiization

other cultures it becomes important to recognize the common ethical

" concepts underlying all the different refiiglous traditions, Perhaps

Albert Schweitzer has laid the base for global cooperation in his
principle of "Reverence for Life."

A formulation of "maximizing the negative entropy" from Informatior
Theory (or Cybernetics) could possibly put Dr. Schweitzer's "Reverence
for Life" on a more universal basis so that scientists in the U.S.S.R.,
who might be hostile to organized religion could understand the ethics
distflled from the major historical religions., A scientific base might
also appeal to Chinese scientists.

To establish a closer contact with Christian philosophy, it is
useful to go back to Immanuel Kant (1724-1804) and his "categorical
imperative" in his "Transition from Popular Moral! Phifosophy to the
Metaphysfic of Morals."

"There ts therefore but one categorical imperative, namely,

this: Act only on that maxim Wwhereby thou canst at the same
time will that it shoud'd become a universal law," #

Accordingly the practical imperative will be as follows:

"So act as to treat humanity, whether in thine own person or in
that of any other, In every case as an end withal, never as a
means only' #

*Immanuel Kant, Britannfca Great Books, vol. 42, p. 268,
# 1bid., p. 272.
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R. B. Lindsay¥ points out that certain hypothetical ethical precepts
can be set up, as for example, the Golden Rule, Kant's categorical
imperative, or the more specific commandments of the Decailogue.{p. &4!3)

Eerna d Baumrin, edltor, Phllosoghy of Science - The Delaware Seminar,

vol. "(1962-1063). Interscience PubTishers(f9637 pp. 41 1=448,
"Physics, Ethics and the Thermodynamic Imperative,"”

He asks "Where do the fmperativess or commands of an ethical theory
come from?" ......."1t may seem somewhat surprising that we shall
turn to thermodynamics in our search for an ethical {mperative......
e et s @NETOY s ennns entropy...." (p. 428)

Life then may fairly be said to consume entropy, since with the
transition from disorder to order, the entropy of the universe
decCreases. ...... entropy consumption and reproduction.......
eevss.thermodynamic fmperative:

"AII men should fight always as vigorously as possible to

increase the degree of order in their environment, i.e.,
consume as much entropy as possible, in order to combat the
natural tendency for entcopy to increase and for érder in the
universe to be transformed into disorder,: in accordance with
the second;law of thermodynamics" (p. B40)

It is interesting to note that R, 8, Lindsay's formulation
of the "thermodynamic imperative" is a more fundamental form of
the principle of "maximizing the negative entropy" which I have
developed in my Cleveland 1963 paper and in my London 1964 paper.

What my papers doils to bring some engineering models to use to
develop measures of how mankind {s doing in following the "thermodynami
imperative,"
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There {s a paralliel development of thought reported by R. B.
Lindsay in his book, The Role of Science in Civilization(Harper &
Row, 1963), which has™a chapter on Information Theory and concepts
from Thermodynamicg. Or. Lindsay asks, can there be a science of
ethice? He reviews the Golden Rule, the Ten Commandments, Immanuel
Kant's Categorical Imperative and then develops a "thermodynamic
imperative': '

"All men should flight always as vigorously as posgsible to
increagse the degree of order in thelr environment, fie., consume
as much enfropy as possible, in order to combat the natural
tendency for entropy to Increase and for order in the universe
to be transformed into disorder,¥in accordance with the second

taw of thermodynamics.{p. 212.)

The above thermodynamic imperative is illustrative of the kind of
ethical concept that can be derfived by analogy from the science and
mathematics at the base of our technoiogical society. However 1
feel that Professor Lindsay, in translating the word entropy into
order for the layman, has lost part of the meanlng. When one uses
a communication theory modet to impliment Lindsay s thermodynamic
imperative, it becomes apparent that "increase the degree of order"”
should be replaced by "optimize the order-diversity balance", armd
that after disqrder¥in the second from the last line, one should
ingsert "and diversity to be transformed into conformity,”" Thus

the use of an electrical communication theory model 'makes the
thermodynamic {imperative a.more useful hypothesis.
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Znoour efforis to mike our sociological system more e¢fjicient,
e concentrate our attoniion on variables that can be exnressed
.4 numbers that can be fed into our computers. John ¥illiinson,

1 tie Center for the Jtuly of Jemocratic Institutions, has

nresced a concern that our gquantitative society i3 pusiing

L
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Llide s out of the picture.™
-t a seminar on nannower policy andprograms in Jushington, ...

il 1984, Dr. Yoncld V. Lfichael saids

=1,

'ng problem thoi ry central here is the tenlency for
~iunners and deu»s malters to come to overwvglue that
u»iv? tne computer coun dexl withy Lthzt is, to »lice nosié
anmaasis on tho3e aspeciésoS the world which the computer

can handle - wsually the staitistical = and in turn, %o
itnore the ifneiffable, the poinis off the curve, the unigue
person. Lhen wll these individualiztic atiéribites are
cealt with by thne inclusion o)y a ritusligiic addendun which
stresses the irnteqrity and i{nlividuzlity of neonle ¢ It will
be very difficult to jind a felicitous balance between the
positive contributions the compuser must make to society’
development and the damazgye it can do to our respect jfor the
individual. And this strezs on the sitatistical will be a
arowinag threst to our wvalues 200Ut the sacredness oF the
individual. 1 think it is inepitable., ZLhere i3 g ecrisis
ahead of us jor the conventional and traditional democroiic

Droce€sSS.
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U we examine olr porapectioc o) cybernctic muiels
vl iesy, we will find at the intersection of large sl
iDL astructure, and course guuntizations thal there I3 a

saciolorical model basea upon analogous transmission line from

lectrical communication theory tiat can help us keep values

s T make the hiypoincsis that examinaiion of this analogy

1 he oueh more than the type of "ritualistic addendwn”

Siefe

i

entioned by Dr. Michael. The concept "entropy* Sfrom nhiysics
yrich iz briefly mentioned by Jilkinson, when examined fron the
svicwouint of General System Theory, can give us a valuable tool
2ith which to help maintain respect for individual human values
in a mz38 society.

Lhe posaihility that eniropy Sfrom thermodynamics might
belonyg both to the family oy measurable guantitfes 0j science
und the family of values such as beauty and melody was suggested
in 1928 by Eddington,d1

Consicer the categories in Table 2. Can you group these
into fwo classes of related catepories? ZThe first three are
vhviously related by their common property of being physically
measurable gquantities. Numbers 5 and & cannot be weighed or
measured with a yardstick. There is sometring about beauty
and melody which is not reduced to measurable units; these
categories_invoive emotional feelings which are both more
complex and more elementary in human development. Does entropy
belong in Class I or II? <«niropy is a measure of the ratio of

Zisorder to order, a measure of sometrning similar to bexuty and

aelody, so it delongs in Class II. ZYet at the same time,

-



Table 2: Classification of Categories
CATEGORY CLASS
I Ir
lleasureable L don=lleq sureablc

1) Distance X

2) lass X

3) &lectric Fforce X

4) Entropy ? ?
5/ Beauty X
" 6) L'elody X




anbropy in thermodynamics (the relationship between heat and
eneryy) iz a measurzble guantity defined by equations. IThus

the concept of entropy becomes a link between the scientifically
measurable and the emotionally meaningful.

At about the same time as addington’s suggestion, Leo
Szilard was thinking about the guan%?ive relationship between
the entropy lost by a gas and information gained by a hypotih:z-
tical "Uaxwell's demon, " opening and shutiing the door between
two compartments to separate the high-and low~energy particles
of a 933.52 Dre Szilard's paper was relatively wurnnoticed unitil
the development of the mathematical theory of communication by
Shannon in 1943,53 which became known as Information Theory,
cwuiéﬁg;ﬁi;;;;;;;;%overlqpping concepts of Cybernetics dewveloped
by Norbert iiener.5%

Biological systems preserve or increase order, decreasing
entropy in a limited domain, evenjthough over a larger domain
zntrooy Is increased in accordance with the vecond Law of
lhermodynamics. Jdhe units of information are related to both
the lije process and to negative entropy in thermodynanics,
a3 has been discussed by both Jenrodinger, Brillouin, and Lindsay.53

Prysically entropy can be dafined—&s:

S =x 1ln P, (1 -
where < is the Boltzman constunt, "In" means logarithm of,
and P is the number of elemeniary states in wnich the system
can be.
Hegentropy in Information Theory, a branch of electrical

engineering and mathemailics, in respcct to a set of n messages Is:



Ha =(Pp In P14+ Pp In P2 weevneo Py In PopoootPy In Pr) [
where Py i3 the probability of occurence of message K. This

gives us a measure of the efficiency of a set of telegraph messajes.

FPor a basic discussion of these concepts see Colin Cherry, On

‘ruman Communication, or J.3. Pierce, Suymbols, Jigrnals and Nbise.56

“If we take the formula jfor information or negentropy of a
set of telegraph messages or computer instructions and substitute

set of n philosophical systems (or political systems) in vlace
the probabilities of occurrence

e
Lu

of the n messages or instructions,
af the respective philosophies among the population of a couniry

z3sumes a role analogous to the probabilities of occurrence of

thie n messages.
If one philosophy i3 required as the official philosophy by

srder of a dictator and the philoszophy is number "7, then

i:.r= "(Oxlfox.l s s uanee 1".2]60+ -o-+0x1)=0. [3}

Thus the reguirement that people adhere to an official philosonhy
is equivalent to a zero coniribution to the negative entrony of

the political system or the "1ife process” of the evolution

twoard a higher order of life. If we go back to equation 2
o see under what conditions there is o maximum coniribution to
r -

ine neyeniropy of "life process,” we jind wien 2ll P;'s are

cqual such that P; = 1/n is tne condition jor maximuwa .

ite
“nier thnese conditions H = In n. DThis corresponds to egial
wrobroility for exch diyferent philosopniy, a condition apoproxima-
ny a democracy, provided that n is not so0 high that no decisions

£

Lt

s be made by the counitry.
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Jhat does this use ojf ithe telegranh cable anclogy mcan?
It rewinds us that we nave only included data for wiich we
can find numbers to put into our Iinpuit~output tables.

By our analogy with the negentropy of a set of telegrarh
nessages, we are reminded to consider the potential of each
huwan being or small group of humans. An individual or small
group may have some imnortant message for mankind, but it may
Je in the form o) poetry or music which does not fit our data

Sormat for economic models.



