The Okishio Theorem
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Karl Marx developed his “law of the tendential fall in the profit rate” in Part 3 of Capital, Vol. III.  The law holds that capitalists’ adoption of labor-saving, productivity-enhancing, technological innovations will tend to cause the general (economy-wide average) profit rate to fall.  According to the Okishio theorem, however, Marx’s law is not just factually incorrect, but necessarily false –– under Marx’s assumptions, a falling profit rate due to technological progress is impossible. 

Nobuo Okishio, a Japanese Marxist economist, claimed in a 1961 paper to prove the impossibility.  Until recently, almost all subsequent theorists have accepted this claim.  Yet it is now known that the Okishio theorem is false and that Marx’s law is logically sound.  

The basic notion underlying Okishio’s theorem is that a more productive economy is a more profitable economy.  Despite the theorem’s falsity, this notion has always been and remains a popular one.  Prior to Okishio’s paper, many other non-Marxist and Marxist theorists had also criticized, and claimed to refute, Marx’s law.  They too argued that higher productivity necessarily translates into higher profitability. 

Marx recognized that individual capitalists can increase their own profit rates by adopting more productive technologies.  Yet his value theory implies that capitalists on the whole will suffer as a result.  Because the new technologies are labor-saving ones, they will tend to reduce commodities’ values and (all else being equal) reduce prices throughout the economy.  The fall in prices, Marx argued, will tend to lower the average profit rate.  

The Okishio theorem seemed to disprove this last point.  Okishio assumed that profit rates are equalized across industries before technological innovations and re-equalized thereafter.  On this basis, he claimed to prove that any innovation which raises the innovating capitalist’s profit rate must also raise the general profit rate (or, in some cases, leave it unchanged), not lower it.

The theorem is invalid, however, because it suppresses the fall in prices upon which Marx’s own argument rests.  To compute his profit rate, Okishio arbitrarily valued the inputs bought before production, and the outputs that emerge after production, at the same set of prices –– a procedure known as simultaneous valuation.  Higher productivity does translate into higher profitability when (but only when) the possibility of falling prices is suppressed.

Proponents of the temporal single-system interpretation (TSSI) of Marx’s value theory have shown that, once technological progress is allowed to reduce output prices in relation to input prices, then the actual profit rate can fall under conditions in which Okishio’s profit rate must rise.  This need not be a temporary occurrence; if technological progress is continuous, the actual profit rate can fall continually although Okishio’s rate rises continually.  Some former supporters of the Okishio theorem are beginning to acknowledge that the TSSI refutations of it are valid.

It is unclear why Okishio valued his inputs and outputs simultaneously.  Perhaps he assumed that if profit rates are equal, then input and output prices must also be equal.  This is not the case.   

It has also been suggested that Okishio employed simultaneous valuation because he chose to compute profit as the difference between sales revenue and the inputs’ replacement cost after production, rather than the inputs’ actual cost when they were acquired.  Yet since Marx did not compute profit in that way (nor do businesses or investors normally do so), movements in the “replacement cost profit rate” have no bearing upon the logical validity of his law of the falling profit rate.

The Okishio theorem gained a significant amount of attention in the 1970s and 1980s.  A few theorists extended his theorem to the case in which fixed capital is employed.  Many others looked for ways to derive a falling rate of profit without rejecting simultaneous valuation, which had become a popular tool of mainstream “Marxian economics.”  

Such works were able to obtain falling profit rates by assuming that workers’ real wages increase, that equipment becomes obsolescent unexpectedly, that firms decide to invest in less productive or profitable technologies, and so forth.  Yet because they resorted to simultaneous valuation, they failed to show that technological progress itself could cause the profit rate to fall.  They thus failed to vindicate the logical coherence of Marx’s own theory.  

Marx considered his law of the falling profit rate to be the most important law of political economy.  Today, the law and the Okishio theorem controversy are important especially because of their policy implications.  Marx’s law suggests that capitalist production –– production undertaken to augment value, not just produce goods and services –– is self-negating; the drive to augment value periodically brings about its opposite.  

One key way in which capitalists try to augment value is by adopting new technologies that boost productivity.  Yet the productivity increases actually tend to cause commodities’ values and prices to fall.  This tends to lower the general profit rate and to trigger economic crises that destroy the value of already invested capital.  Marx’s law thus suggests that economic crises are an inherent, unavoidable result of capitalist production.  They will disappear only when capitalist production disappears. 
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