
EG0600075
Proceedings of the Environmental Physics Conference, 24-28 Feb. ., ......._,..., >-&??<•

PHYSICAL FOUNDATION OF THE LABOR THEORY OF
VALUE: PRODUCTION AND ENVIRONMENTAL

DESTRUCTION

Toshio Obinata
Laboratory of Physics, College of Science and Technology,

Nzhon University,
7-24-1 Narashino-dai7Funabashi, Chiha, 274-8501, Japan

A concept "negentropy" is introduced to supplement Marx's labor theory
of value. The negentropy, that is a less entropy state than the thermal equilibrium
state of matter, is a common property of the usefulness of material needs. The
production of commodity increases the negeniropy of product, but the action
raises more environmental entropy than the negentropy of the product. This is
environmental damage. In addition the negentropy plays a role of the substance of
value and answers the issue about productive and unproductive labor. It is
clarified that the origin of surplus value is the negentropy of information.
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INTRODUCTION

According to Marx's labor theory of value, commodity has two kinds of value, i.e. the
use-value and the value. The use-value corresponds to the usefulness of commodity, and the
value plays an important role as a standard of price in cormi.odity exchanges. Considering the
environmental damage caused by commodity-production, the development of automatic
production system, etc., the labor theory of value seems to be insufficient in the following
points:

(1) Connections between productions and environments arc not so clear that the
environmental destructions by the old socialistic- states were gross ones.

(2) It is difficult to recognize that the labor of tertiary industry creates the surplus value.
(3) The analysis of labor power is insufficient, so the explanation for the origin of

surplus value is unsatisfactory.
To recover its validity the labor theory of value should be supplemented by a physical

concept. The labor theory of value says that the substance of value contained in every
commodity is an abstract human labor expended in producing it. "Abstract human labor,"
which should be an essence of the value, seems to be too abstract as the substance of value.
The labor theory of value becomes powerful if we replace the abstract human labor with a
physical concept "negentropy," which is an abbreviation of "negative-entropy" [2], Physical
entropy is always non - negative; therefore the word "nogentropy" means the less entropy
state of matter than its thermal equilibrium state. In other words, "negentropy" state is
equivalent to the state of matter in order.

The reason why the physical concept "negentropy" is appropriate for the value theory
is shown in Section 2. Commodity productions inevitably increase the environmental entropy.
On the basis of the second law of thermodynamics, the environmental damage owing to
commodity productions is discussed in Section 3. That the "ncgcnlropy" is suitable for the
substance of value is shown in Section 4. In Section 5, the conclusion is given.
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THE USE-VALUE AND INFORMATION

The commodity has the use-value, i.e., usefulness. What support the use-value? In-
specting a concrete commodity, we can see that the usefulness of commodity is supported by
the possibility of material change putting it out of order. Some kind of disordering by the
material change always accompanies the consumption of commodity. To be changeable, the
material state of commodity must be in the negentropy state, for the state has exclusively the
possibility of change. The usefulness, the use-value owing to the negentropy of materials, is
produced by not only the human labor but also some kinds of natural phenomena and/or
natural agents, e.g., vegetables by photosynthesis, drinkable water from fountain, brewing by
ferment, and so on.

While the information seems to be irrelevant to the material, it depends on the negen-
tropy, i.e., the order of material. For instance, results of computer processing are recorded as
the ordered structure on the surface of compact disc, the boadcasting signal is carried by the
electro magnetic wave modulated (ordered) by the message, and the information arriving at
the brain triggers some kind of ordering of the brain cells. This ordering of information is
supported by the negentropy, i.e., the order of material.

It is then clarified that the negentropy is a common property of both the usefulness and
the information. It should be noted that the negentropy is the common property of material
and then it is separable from any particular commodity or information.

THE PRODUCTION OF COMMODITY (USE-VALUE)

In order to store a possibility of change, the material of commodity must be in the
ncgcnlropy slate. Without exception, therefore, any kind of production of commodity (the
use-value) increases the negentropy of product. The second law of thermodynamics declares
that the entropy of a separated system does not decrease. Then the production of the use-value
decreases (increases) locally the entropy (negentropy) of product, but it simultaneously raises
more environmental entropy than the negentropy of product. In addition, the entropy of
commodity increases by its consumptions. Mass production and mass consumption bring
serious environmental problems to human beings through the increasing entropy. Especially
the entropy risings by the diffusion of artificial chemical materials are serious.

The labor, which aims to increase the negetropy of use-value for sale, is regarded as a
productive labor. Using this definition of the productive labor, it is possible to say that many
kinds of labor, which have been divided into the unproductive labor in the past, should be
moved into the productive labor. As an example, we take up here scientists and engineers
working in basic research. These labors are regarded as unproductive in the past, but they are
productive, because their product is the negentropy of fundamental knowledge having an
important influence on the production process. It seems to be necessary to reconsider the
labors in such sectors as trade, financial service, advertising, education, medical service,
transportation, cleaning service, and so on.

THE SUBSTANCE OF VALUE

The negentropy is a common state of material to all commodities, and is separable
from any particular commodity. This property is favorable to be a substance of the value. If

226



Proceedings of the Environmental Physics Conference, 2-1-28 Feb. 2004, Minya, Egypt

the negentropy is adopted as a substance of the value, we can expand the meaning of products
of labor so as to include not only a durable physical object but also a service. Let us call such
a point of view "the negentropy theory of value." For example, such commercial activities as
buying and selling transactions, record-keepings, and acquisition of market information, are
considered as unproductive labors in the past, while these labors are producing actions of the
negentropy such as the distribution of material commodities, the keeping and getting
information. In the negentropy theory of value, as in the usual labor theory of value, the
amount of value contained in a commodity is measured by the total labor time expended in
producing its negentropy.

The negentropy theory of value is a useful tool for the study of automatic system of
production in the capitalism, because both negentropics of information and material
commodity are equivalently treated.

THE LABOR POWER

The critical questions are where the surplus value comes from and how it can be
explained within the labor theory of value. There is a special commodity that has the power of
creating more value than the value of the special commodity itself. This special commodity is
the labor power, use of which; i.e., the labor creates the surplus value. As is well known, the
creating mechanism of surplus value is explained by the labor time, namely the value of labor
power consumed for a unit labor time is less than the value produced by the labor done for the
same time. This explanation seems to be not so clear that the particularity of labor power is
emphasized, but the particularity is not explained.

The negentropy theory of value explains the creating mechanism of surplus value as
follows: the origin of surplus value is the negentropy of information accumulated in the labor
power. The worker's capacity to labor, i.e., the labor power has two kinds of negentropy. First
one is a biological negentropy and the other is the negentropy of knowledge accumulated in
the worker's body. By the labor, namely the consumption of labor-power, the biological
negentropy is transferred from the labor-power to the product, so the negentropy of labor-
power decreases. The material negentropy getting from the outside of worker's body
reproduces the decreased biological negentropy of labor-power. The value of negentropy of
material used for this reproduction is the value of labor-power. By the labor, the negentropy
of knowledge of the labor-power is also added to the product, but this kind of negentropy of
labor-power does riot decrease. As a result, it is clear that the value of product is larger than
the value of the labor-power.

The explanation of the surplus value depending on the negentropy theory of value is
also useful for the automatic system of production in the capitalism.

CONCLUSION

In order to supplement Marx's labor theory of value, a physical concept "negentropy"
is introduced. The results are as follows:
(1) Using the negentropy, which supports the usefulness of commodity, the relation between

commodity production and environmental destruction, X2 becomes to be understandable
by the second law of the thermodynamics.

(2) The negentropy is also considered to be the substance of value, which is called "the
negentropy theory of value."

(3) The negentropy theory of value gives a standard for making decision on the issue of
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productive and unproductive labor.
(4) The origin of surplus value is '.he negentropy of knowledge accumulated in the worker's

body.
(5) The explanation of the producing mechanism of surplus value by the negentropy theory

of value is useful for the surplus value problem of the automatic production systems in
the capitalism.
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