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Abstract

In physics and to a large extent in epistomology, Einstein 
was the natural successor to Boltzmann. But while Boltzmann was 
an ardent evolutionist, Einstein cared little for biology. 
Boltzmann applied Darwinian principles also to ethics, but re- 
mained aloof from politics. In contrast, Einstein's morality, 
though expressed in magnificent and selfless activity, lacked 
a firm theoretical basis.
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Fujio Egami's extraordinary merits as an evolutionary biologist 
have now also been recognized through his election as President of the 
International Society for the Study of the Origin of Life. On the other 
hand, Egami has also devoted himself to problems of society and of the 
social responsibility of the scientists. So it is hoped that Egami will 
welcome the dedication of an essay concerned with the views of two of 
the greatest thinkers of mankind on the origin of morality; Ludwig 
Boltzmann and Albert Einstein. Both these giants of the mind at later 
stages of their lives gave deep thought to important matters far outside 
their original field, physics.

Boltzmann's^ main area in physics was atomistics. In his days the 

concept of the atom was still attacked by eminent physicists and chemists, 
including Ernst Mach and Wilhelm Ostwald. Boltzmann showed that the 
Second Law of Thermodynamics is to be derived precisely of the basis
of atomistics. Moreover, Boltzmann applied the Second Law to photo

. . . . 2 synthesis, His majestic words were;
"The general struggle of the organisms is not a struggle for the 

elements - the elements of all organisms are abundant in air, water and 
soil - nor for energy, which in the form of heat, unfortunately unchange- 
ably, is contained in all substances, but a struggle for the entropy 
(more precisely: negentropy E.B.), which becomes available in the 
transition of the energy from the hot Sun to the cold Earth. To exploit 
this transition as far as possible the plänts spread out the immeasurable 
area of their leaves and force solar energy in a way as yet unexplained, 
before it sinks down to the temperature level of the Earth, to carry out 
Chemical syntheses of which one has no inkling as yet in our laboratories. 
The products of this Chemical kitchen are the object of the struggles of 
the animals."
Thus Boltzmann was one of the founders of bioenergetics.

Furthermore, Boltzmann was a Champion of evolutionist thought, and 
3called the 19th Century that of Darwin . Long before Oparin (1924) and

Haldane (1928) Boltzmann^ proposed Chemical evolution in 1904:

"Here it does not matter to us whether during the millions of years 
in the enormous mass of water on Earth the first protoplasm evolved "by 
accident" in moist mud, whether egg cells, spores or other germs, as dust 
or embedded in meteorites, some time arrived on Earth from space. More 
highly developed individuals will hardly have fallen from the skies.
Thus at first there were only quite simple individuals, simple cells or 
lumps' of protoplasm. Gonstant movement, socalled Brownian movement, is 
shown, as is well known, by all small lumps; growth through absorption 
of similar components and subsequent proliferation by division is fully
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imaginable mechanicaily. Similarly it can be understood that the rapid 
movements were influenced and modified by the environment. Lumps where 
modification took place in the sense that on an average (preferentially) 
they moved towards substances better suitable for absorption succeeded 
better in growth, and more often in propagation. Hence they soon overran 
the others."
We shall see that Boltzmann also attempted to derive the human ethical
and esthetical senses on an evolutionist, Darwinian, basis.

In physics, Einstein has been called the natural successor to
5 ■Boltzmann by one of his closest collaborators . Indeed all his early work

refers to molecular statistics, Two of the three major papers in his
"wonderful year", 1905, deal with atomistics in the spirit of Boltzmann,
one with the explanation of Brownian movement^, and the other with the
idea of the light quantum?. Through the hypothesis that electromagnetic

radiation is composed of discrete packages of energy Einstein extended
atomistics from substances to fields. Now all matter, in the philosophical
sense, is composed of discrete particles, .

(Life owes its continued existence to Einstein's light quanta, and 
in this sense Einstein might also be claimed as a biophysicist, Photo
synthesis is based on photochemical reactions. Now each photochemical 
Step requires a definite minimum quantum energy of the light. If the 
energy within an electromagnetic field were increasingly diluted with 
increasing distance from the light source soon not enough energy would 
be available locally to excite the molecules. Thus the quality of photo
chemical reactions would depend on light intensity, and at low enough 
intensity no r'eaction could occur at all. However, according to Einstein 
the energy of the quanta does not depend on source strength or distance.)

While young Einstein had been influenced by Ernst Mach's positivist 
philosophy, he later adopted an epistemology akin to the realism-materialism 
of Boltzmann ’8.This has been explained elsewhere 9,10,11.

At first Einstein had concentrated on physics, but after the shock
of the First World War he devoted himself increasingly to public affairs,

12to the struggle for peace and democracy . Thus he became the target of
vicious attacks and had to emigrate from Germany in 1933.

(In 1939, Einstein's revulsion from Nazism moved him to rewrite and 
sign the warning letter to Roosevelt about the danger of nuclear warfare 
that had been submitted to him by his friend Leo Szilard. While Szilard 
and Einstein did not propose the construction of nuclear weapons^, the 
letter did lead to terrible developments. After in 1945 it had turned out 
that Gennany had not succeeded in building nuclear weapons, Szilard and 
Einstein made frantic attempts to prevent the use against Japan; but it 
was too late. Possibly the gain of the USA of some months by the Einstein
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letter made possible the disasters of Hiroshima and Nagasaki. A moral
evaluation of Einstein’s aetion in 1939, when a Nazi nuclear weapon 15
appeared possible, is difficult. Einstein regretted his letter bitterly 5 ’ .)

What were the roots of Einstein’s moral convictions? While he called 
16himself "religious", he did not accept the idea of a personal God or the

validity of any established religion. He also dissociated himself from the 
. 17clergy when talking of his "religion" .

Einstein tried to define what for lack of a better expression^ be 
18called religion. In the 1920s he sent a telegram to a New York rabbi

who had worried about the convictions of the now-famous Jew:
"I believe in the God of Spinoza who reveals himself in the lawful 

harmony of existence, not in a God concerned with the actions and fates 
of humans."

. . . 19 .In his last period, Einstein wrote similarly:
"My idea of God is formed by that conviction of a superior reason, 

tied to deep feeling, which reveals itself in the recognizable world. In 
the usual terminology it can be called pantheist. Denominational traditions 
I can consider only historically and psychologically; I have no other link 
with them."

. 20 Spinoza has often been considered as a philosophical materialist , e.g.,
21by F. Engels . It may be held that the difference between Boltzmann's

. . . . . 22and Einstein’s views lies largely in terminology and emphasis .
Yet no ethical rules can be derived from mere contemplation of the 

physical laws, however much harmony one sees in them, as Einstein did.
The world is the home not only of the good and beautiful. In the same 
world the Nazis operated the gas chambers, the American military employed 
the nuclear weapons and the Shah tortured the Persian democrats . How can 
one conclude from mere contemplation of physical laws that there is any
thing wrong about all that?

16Einstein sought an answer by referring to the teachings of great
spiritual leaders, including founders of religions. In 1941 he wrote:

"And if one asks whence derives the authority of such fundamental 
ends, since they cannot be stated and justified merely by reason, one 
can only answer: they exist in a healthy society as powerful traditions, 
which act upon the conduct and aspirations and judgements of the individuals;

+) Addition in reprinting. The gas chambers also obey the laws of Nature 
in their harmony.
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they are there» that is» as something living, without its being necessary 
to find justification for their existence. They come into being not through 
demonstration, but through revelation» through the medium of powerful 
Personalities."

16 23Demokritos, Buddha and Spinoza are mentioned in the context specifically ’ .
But here again the question is begged. Why are we to accept the rules laid 
down by these spiritual leaders, but not rather those, say, of superstitious 
priests or of Adolf Hitler? By which criterion do we distinguish the right 
and the false prophets?

The trouble stems from Einstein’s static world view. He did not 
connect morality with the changing fates and needs as conditions developed, 
often in a contradictory way. Neither animal evolution nor human prehistory 
or history had a place in Einstein's thought. Of course, Einstein accepted 
the truth of Darwin's ideas; but he cared little. Einstein did not see the 
need for the development of morality in the struggle for survival. By the 
way» this also applied, in a rather striking way, to Einstein's colleague . 
as a physicist-philosopher, and esteemed correspondent, Moritz Schlick,
the head of the Vienna Circle, who was murdered in 1936 by a right-wing

. 24 .fanatic. Schlick's approach to ethics was socially-minded, but formalistic, 
and therefore unsatisfactory. .

The Darwinian Boltzmann had derived all structure and function of
organisms through evolution. This applied also as stated in 1897 to the

■ 25bram and its mental functions :
"The brain is considered by us as the instrument, the organ for the 

production of world pictures, which because of their great utility for the 
preservation of the species according to Darwin's theory developed to 
particular perfection in man» as in the giraffe the neck» and in the stork 
the beak developed to unusual length."

26Further, in 1904 he said :
"These laws of thinking have formed according to the same laws of 

evolution as the optical apparatus of the eye, the acoustical apparatus 
of the ear, the pumping device of the heart. In the course of the 
evolution of mankind anything unsuited has been left behind."

Ethics were likewise treated from an evolutionist point of view. 
Actions qualified as good if they furthered the survival of the species.. 
Another morality could not have maintained itself among animals or men.
Thus Boltzmann did not seek the roots of ethics in conscious thought, as 
do positivists, or in religious tradition. In 1897, Boltzmann said:
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"The origin of violent feelings of pain and joy is explained by 
Darwin’s theory, as they are needed to obtain the reaction energy required 
for the survival of the species ... Noble and lofty is for our subjective 
feeling whatever furthers and exalts our species, These ideas have no 
objective existence ..."

28And in his anti-Schopenhauer lecture in 1905:
"Ethics must ask when the individual may maintain his own will, and 

when he must subordinate it to that of others, so that the existence of 
the family, the tribe, of mankind - and therefore of all together - be 
furthered as much as possible . . . If morality of any kind had the effect 
that the tribe following it decays, it would be refuted thereby. In the 
last analysis not logic, not philosophy, not metaphysics decides whether 
something is true or untrue, but aetion (practice. E.B.)."
Thus values are judged according to their role in respect to evolving

. ... 29life. Similar ideas had been applied to esthetics by Boltzmann in 1900:
"The explanation of the wonderful beauty of flowers, of the richness 

of forms in the insect world, ... all this herewith becomes the domain 
of mechanics (natural Science. E.B.). We anderstand that it has been use- 
ful and important to our species that certain sensations flattered us and 
were sought by us, others repelled us ... Thus we can explain mechanically 
the origin of the concept of beauty as well as of that of truth.

We understand, too, why only individuals could continue to exist 
who abhorred with all intensity of their nerve power and tried to prevent 
certain highly pemicious influences, but strove with equal nerve power 
towards others that were needed for their own preservation or that of the 
species. Thus we understand how the whole intensity and power of our 
emotional life evolved, joy and pain, hatred and love, desire and fear, 
delight and despair."

Boltzmann concluded: 
fundamental law of mechanics

"The God, by whose grace kings rule, is
30 . ." . For Boltzmann, Darwin provided a

the

scientific basis for morality. Yet there is a weakness in Boltzmann’s
view. He never explained the historical character of the human ethical 
(and esthetical) sense. From his writings one would guess that all
mankind subscribes to the same moral values, and has always done so.
No account was taken of the obvious differences between the moralities 
dominant among different kinds of society in history. Let us compare 
ancient Egypt, India or Japan, the medieval Moslem world, Äztec Mexico 
and the modern capitalist society. Clearly the tremendous differences 
in moral (or esthetic) convictions are not determined genetically or 
inherited, but they developed in social history.

Thus it appears that Boltzmann, through his evolutionism, had 
found a sound basis for ethics. His failure in the application to the
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concrete reality of human society surely is due to his aloofness from 
po'litics. Einstein, on the other hand, during most of his life indefatig 
ably worked for progressive causes. But in his admirable activity he was 
largely guided by mere feeling, without the benefit of an evolutionist 
basis.
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