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Golden Rule of a Multi Sector Model and
Labor Theory of Value

Ryo Kanae

Kanae [2022] mathematically proved the labor value theory in the sense
that the output of each good is proportional to labor when there are many
consumption goods production sectors and capital goods production sectors,
when all production functions are linear homogeneous Cobb-Douglas type,
and when the only primary production factor is labor and all capital is a
flow. However, it did not take into account the price or the amount of labor
invested, which is directly or indirectly necessary for the production of the
good, or its value.

Kanae [2023] also proved that in the golden rule of the Solow model, ie.,
in the steady state, especially when consumption is at a maximum, the
theory of labor value in the narrow sense that price, based on the marginal
principle, and value, which is the amount of directly and indirectly
necessary invested labor, are perfectly consistent.

So, considering the two in combination, does the labor theory of value
hold in the narrow sense that value is proportional to price based on the
marginal principle and optimization behavior in the golden rule of the
neoclassical multi-sector model consisting of linear homogeneous production
functions?

In this paper, we first confirm that the Solow model is not Marx’s two-
sector model in that the final product can be used for both investment and
consumption, and is not usually discussed in connection with the labor
value theory, but the assumption that the only primary factor of production
is labor, which has been the assumption of the Marxist optimal growth
theory so far, does hold. We confirm that the assumption of Marxian

optimal growth theory that the only primary factor of production is labor
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holds.

Next, in the case of the two-sector model of consumption and capital
goods, and then in the case of the multisector model of n sectors of capital
goods and m sectors of consumption goods, we show that the labor value
theory, in which value and price coincide in the steady state of optimization

of consumption maximization corresponding to the golden rule, is valid.



