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1. INTRODUCTION
There is much about Henryk Grossmann’s 1929 book on capitalist accumulation, breakdown,
and crisis (Grossmann 1992) that I appreciate and even admire. He offered an alternative to the
underconsumptionist and disproportionality theories of crisis that dominated Marxist discourse.
He succeeded in refocusing attention on Marx’s law of the tendential fall in the rate of profit at a
propitious moment, the eve of the Great Depression. The book offers many insights into the
issues it addresses, as well as trenchant criticisms of Grossmann’s theoretical opponents. And his
willingness to patiently and doggedly compute the evolution of his model’s variables, year after
year for 36 years, without the aid of a spreadsheet or even an electronic calculator, was no mean
feat either.
Despite my sympathies, I think I have an intellectual obligation, and a political obligation, to be
a messenger of truth regarding the core of the book––its model of capitalism’s breakdown and
the theory of breakdown based on the model. In this article, I aim to demonstrate that the model
and the theory are fatally flawed.
Grossmann characterized the alleged problem of breakdown in terms of a mass (i.e., amount) of
profit that does not grow fast enough to allow capital accumulation to continue at its current rate.
Generations of his devotees, as well as critics, have also focused their attention on the alleged
insufficiency of the mass of profit. This is at best a misleading, superficial, and unhelpful way of
understanding why capitalist production inevitable breaks down (in Grossmann’s model).
I shall show that the real cause of breakdown (in the model) is a physical imbalance: the total
supply of physical output does not grow fast enough to allow productive demand in physical
terms (demand for means of production plus goods for workers’ consumption) to keep growing
at the postulated rate. I shall also show that such a physical imbalance is neither inevitable nor
plausible. The tendency of capitalism to head inevitably toward breakdown, which Grossmann
claimed to have revealed, is therefore simply fictitious. Breakdown as a result of the physical
imbalance in question is an artifact of the model’s untenable assumptions. Because the physical
imbalance is neither inevitable nor plausible in reality, neither is a breakdown resulting from it.
In the next section of this article, section 2, I discuss the contemporary political significance of
the breakdown question. Grossmann’s breakdown model is a main source of inspiration for
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leftists whose outlook and politics are fatalistic. I discuss why I consider fatalism to be politically
deleterious. Section 2 also briefly summarizes the features of the scheme of reproduction,
constructed by Otto Bauer, that Grossmann adopted, albeit critically, and it discusses
Grossmann’s criticisms of Marx’s theory of capitalist economic crises and the differences
between Marx’s theory and his own.
Section 3 analyzes the Grossmann breakdown model. I show that the real cause of breakdown in
Grossmann’s model is not too little profit relative to the amount of profit needed to maintain the
current rate of accumulation, but too little physical output relative to the physical volume of
productive demand; and I discuss why this has nothing to do with the actual crises of capitalism.
I then examine the key assumption of the Bauer-Grossmann reproduction scheme: circulating
constant capital permanently grows faster than the new value added in production by workers’
labor. I explain why this assumption contradicts Marx’s value theory, and I explore the
consequences of jettisoning the assumption and instead valuing means of production in
accordance with the value theory. I show that the structural tendency toward breakdown simply
disappears. A Grossman-style breakdown is no longer inevitable; it is not even plausible. Finally,
section 3 shows that a Grossmann’s breakdown tendency is intimately bound up with a pattern of
technological change that is hard to call “progress.”
In section 4, I discuss Grossmann’s recognition of the defects in the reproduction scheme he took
over from Bauer, his attempt to correct the defects, and why he failed to do so. He concluded that
“modifying countertendencies” could only postpone, not eliminate, the breakdown tendency he
had deduced from the reproduction scheme. But because the methods Grossman employed to
correct the scheme’s defects were inadequate, this conclusion was based on his intuition, not
genuine knowledge, and it turns out to be false.
After briefly summarizing the preceding argument, the final section of the article argues that the
breakdown model does not help us to understand capitalist economic crises and that its problems
are irreparable.
2. POLITICAL, HISTORICAL, AND THEORETICAL CONTEXT AND
BACKGROUND
On Fatalism
The issues discussed in this article are of political as well as theoretical importance. Their
political importance stems from the fact that fatalism regarding the future trajectory of
capitalism––conviction that the system is headed inevitably toward complete and irreversible
collapse––continues to be a serious problem on the left, perhaps increasingly so.
Grossmann himself was not a fatalist. Rick Kuhn’s (2004) thorough discussion of this issue has
set the record straight, so I can here limit myself to one quotation from Grossmann (1992, p. 42)
that expresses his outlook:
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The collapse of the capitalist system is conceived in a mechanical fashion [by Rosa
Luxemburg. Her work on the accumulation of capital] anticipate[s] in theory a situation in
which capitalism will be automatically destroyed, although we know that there are no
absolutely hopeless situations. Luxemburg thus renders the theory of breakdown vulnerable
to the charge of a quietist fatalism in which there is no room for the class struggle.
It is true that Grossmann argued that capitalist economies have an inevitable tendency to break
down, because they ultimately do not generate enough surplus-value (profit) to allow investment
to continue as its current pace, even if capitalists were to invest all of their profit and keep none
for their personal incomes. However, he also argued that the breakdown tendency takes the form
of recurrent economic crises and slumps (recessions and depressions) rather than a complete and
irreversible collapse. And he argued that capitalists will not passively accept the absence of
profit available for them to appropriate personal income. They will always try to overcome the
problem by driving down workers’ wages and benefits. The breakdown tendency therefore also
takes the form of a struggle over income distribution.
Despite all this, Grossmann’s theory of the (alleged) breakdown of the capitalist economy, put
forward 92 years ago, is currently the main inspiration for, and the main source cited by,
radicals whose outlook is fatalist and whose politics is informed by fatalism. For example, one of
Grossmann’s most popular present-day devotees, Michael Roberts (2012), has written that
“Grossman was the first to point out … that crises of capitalism and its final collapse
are explained by Marx’s law of the tendency of the rate to fall.” In the same blog post, he
suggested that “capitalism cannot continue indefinitely … but must reach its limits as a system of
social organisation, then break down and be replaced by a new system,” 1 and he asserted that
eventually the contradictions of capitalist accumulation become so great that capitalism
becomes a fetter on human progress. It no longer reduces labour timeor increases use values
sufficiently. Capitalism then heads for breakdown and the final confrontation with the
working class. It’s socialism or barbarism.
[T]here are continual crises, but capitalism is also marching towards breakdown or a terminal
stage.
In my view, fatalism is politically deleterious for a number of reasons. First, in some cases,
fatalism takes the form of a politics of quietism––sitting back and doing nothing because,
supposedly, the complete collapse of capitalism is inevitable and irreversible, even in the
absence of social struggles. Second, there are other cases in which fatalism takes an opposite, but
equally harmful, form––an activist politics that is marred by overconfidence, lack of due regard
for risks, dangers, and possible failures. Che Guevera––certainly not someone who sat back and
did nothing––wrote that he had an “absolutely fatalistic sense of my mission which strips me of
all fear.”2
Third, there is the problem of basing one’s politics on faith rather than reason. A fatalist outlook
serves as a rationale for the unwarranted faith that victory is guaranteed, that “history is on our
side.” (This is why it encourages overconfidence.) Fourth, unwarranted faith that history is on
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one’s side has often proven to be ethically problematic. As Priya Satia (2020), a historian at
Stanford University, recently argued, it “enables people to act in a manner that they know to be
morally dubious according to their present judgment.” Apologetics for Stalinism which claimed
that future historical development will show it to be “objectively progressive” are a classic
example of this problem.
Finally, there is a problem that is especially worrisome in light of the alarming rise of “posttruth” politics: fatalism erodes respect for truth and discourages the search for truth. The appeal
of fatalism is apparently that––for some reason I cannot understand––some people want to
believe things that they cannot possibly know to be true. After all, who can possibly know that
“capitalism … must reach its limits as a system of social organisation, then break down and be
replaced by a new system” or that it is now “marching towards … a terminal stage”? It is one
thing to believe that there are grounds for regarding this scenario as possible or even likely. It is
quite another thing to know that no other scenario is possible. Who can possibly say, truthfully,
that this is something that they actually know?
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The Bauer-Grossmann Reproduction Scheme
The core of Grossmann’s breakdown theory, developed in his 1929 book on the topic, is his
extension of a scheme of reproduction that the “Austro-Marxist” theorist Otto Bauer had
published 16 years earlier, in a critique of Rosa Luxemburg’s theory of capital accumulation.
Luxemburg had argued that, if capital accumulation accompanied by continuous technological
change were to take place in capitalist economies that lacked access to foreign markets, these
economies would break down, since some of the output they produce could not be sold internally
and, consequently, some of the surplus-value generated in production could not be realized in
money form.
Bauer constructed a numerical scheme of reproduction which assumed that constant capital
increases by 10% per annum while variable capital and surplus value increase by 5%––this was
his way of modeling continuous technological change––and he tracked the economy’s evolution
over four years. He showed that, throughout this period, the economy did not break down, nor
did it need foreign markets to prevent breakdown. The entire annual output was sold internally;
the entire mass of surplus-value was realized.
In Grossmann’s view, Bauer’s exercise was not just a critique of Luxemburg’s theory; it was an
affront to the very notion that the process of capital accumulation leads to “the breakdown of
capitalist production” (Grossmann 1992, p. 60), a notion he held dear. He set out to “demonstrate
the real facts through Bauer’s reproduction scheme” (Grossmann 1992, p. 67). Although he was
critical of some of Bauer’s assumptions, Grossmann did not revise them. Instead, he extended
Bauer’s scheme beyond the fourth year, and showed that Bauer’s own assumptions imply that
the economy would break down by year 35. From that point onward, “there is not enough surplus
value to continue accumulation at the postulated rate,” and so there is also no profit left over for
capitalists to appropriate as personal income. For accumulation to continue at the postulated rate,
capitalists’ personal incomes would have to fall into negative territory. “Hence the catastrophe”
(Grossmann 1992, p. 95).
Grossmann contended that this exercise constituted a first approximation to “the real facts.” He
then endeavored to approximate the real facts more closely by relaxing some of Bauer’s
assumptions. The result, according to Grossmann, is that the breakdown tendency continues to be
operative, albeit in a modified and somewhat attenuated way.
Grossmann vs. Marx
Grossmann is often regarded as an “orthodox” Marxist––that is, as someone who was pro-Marx.
However, he was quite critical of some aspects of Marx’s work on capitalist crisis, and his own
theory of crisis differs significantly from Marx’s. I shall first discuss a couple of Grossmann’s
key criticisms of Marx and then turn to a couple of key differences between their theories of
capitalist economic crisis. The criticisms and the differences both pertain to two closely related
matters: the mass of profit and the alleged breakdown tendency.
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Grossmann’s Key Criticisms
Grossmann (1992, p. 59) noted that “Marx did not actually leave us a concise description of the
law of breakdown in any specific passage.” He also roundly criticized Marx’s treatment of
capitalist crisis for having failed to demonstrate the existence of a breakdown tendency:
The idea that capitalism “creates its own negation with the inexorability of a natural process”
was already enunciated in Capital Volume One in the section on the historical tendency of
capitalist accumulation. But Marx did not explicitly state how this negating tendency … must
lead to [the] breakdown of capitalism …. If we then turn to the corresponding chapter of
Capital Volume Three dealing with the “law of the tendency of the rate of profit to fall,” we
are immediately disappointed. The very causes that affect the process of accumulation also
produce the fall in the rate of profit. But is this fall a symptom of the breakdown tendency?
How does this tendency work itself out? Methodologically speaking, this is where Marx
should have demonstrated the breakdown tendency. … But [he] does not. [Grossmann 1992,
pp. 38–9]
Because Marx had failed to do so, Grossmann would have to be the one to “develop the law [of
breakdown] as a natural consequence of the capitalist accumulation process on the basis of the
law of value” (Grossmann 1992, p. 59). That was his book’s chief aim.
Grossman was also very critical of Marx’s view that, even as the rate of profit tends to fall as
capital accumulation proceeds and technology advances, the mass of profit can and must
increase. After quoting two passages in Capital in which Marx states that the mass of profit
increases, Grossmann (1992, p. 72) responded that, “[i]f this is so, however, the question
arises—why should the capitalist be so worried if the rate of profit falls as long as the absolute
mass of his profit grows? To ensure this growth all he needs to do is to accumulate industriously;
accumulate at a rate that exceeds the fall in the rate of profit.”
Grossmann’s implicit claim, that what matters to individual capitalists is the mass of profit, not
the rate of profit, is highly controversial, to put it mildly. Moreover, he seems to have assumed
that it follows unproblematically (which it does not) that the mass, rather than the rate, is also
what governs the trajectory of the capitalist economy as a whole. At a later point in his book,
Grossmann highlighted the importance of the mass of profit while downplaying the importance
of the rate, on the grounds that only an insufficient mass of profit, not a falling rate of profit as
such, can cause the economy to break down. “Breakdown cannot be derived from [a fall in the
rate of profit]. How could a percentage, a pure number such as the rate of profit produce the
breakdown of a real system? … An explanation [of the breakdown that occurs in year 35 of the
reproduction scheme] is only possible when we relate the breakdown not to the rate of profit, but
to its mass” (Grossman 1992, p. 103).3
Key Differences between Marx and Grossman’s Crisis Theories
Grossmann’s recognition of the fact that the breakdown of capitalist production (in his sense)
requires an insufficient mass of profit, because a fall in the rate of profit alone cannot produce
such a breakdown, is very important. The key differences between Marx’s theory of capitalist
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economic crisis and Grossmann’s own theory are rooted in this fact.
What is central to Marx’s crisis theory is the tendency of the rate of profit to fall, even though the
fall in the rate of profit is accompanied by a rise in the mass. Because the mass of profit rises,
and nothing ineluctably compels an ever-greater share of the profit to be invested, there is no
moment when the mass of profit is insufficient to allow capital accumulation to proceed at its
current pace. And thus, there is no moment when continued accumulation at that pace would
consequently require capitalists’ personal income to become negative. In other words, there is no
moment of breakdown or tendency toward breakdown in Grossmann’s sense. 4
Nonetheless, there are recurrent economic crises and downturns. Marx argued that the tendency
of the rate of profit to fall is one of their causes, albeit an indirect one. He noted that a fall in the
rate of profit tends to depress capital accumulation (it “slows down the formation of new,
independent capitals”), not because the mass of surplus-value is too small to permit accumulation
to continue at the current rate, but because “the rate at which the total capital is valorized, i.e. the
rate of profit, is the spur to capitalist production” (Marx 1991, pp. 349–50). Thus, if the rate of
profit falls, capitalists have less incentive to accumulate capital and invest it in production. And a
slowdown in capital accumulation will, in turn, lead to a slower growth of production and
employment, factors which can set the stage for economic crises and slumps.
Yet in Marx’s theory, the immediate causes of economic slumps are financial crises. He
attributed financial crises to debt that cannot be repaid and to speculative and fraudulent
behavior. A falling rate of profit is an indirect cause of both factors. The more that businesses’
rates of profit fall, the greater is the volume of debt, incurred in the past, that they now cannot
repay, because their rates of profit have fallen in the meantime. And Marx argued that a falling
rate of profit induces an increase in speculative and fraudulent behavior. In an attempt to obtain a
higher rate of profit than the now-reduced economy-wide average rate, more capitalists take
excessive risks and/or engage in fraud––in part because they need additional profit to repay their
debts.5
In contrast to Marx, Grossmann was in search of a theory of breakdown. This is why he focused
on the mass of profit rather than the rate of profit. To derive the tendency to breakdown he was
searching for, the mass of profit eventually had to become insufficient.
It is true that the rate of profit falls in Grossmann’s reproduction scheme. Yet its fall is just a
byproduct of the scheme’s assumptions. Neither the fall in the rate of profit, nor any behavioral
response to the fall on the part of capitalists––there are no behavioral responses at all in the
scheme––are causes of breakdown. Grossmann was well aware of this. As I noted above, he
downplayed the significance of the fall in the rate of profit. In addition, he pointed out explicitly
that his “Table 2 showed that the capitalist system can survive despite the fall in the rate of profit
and that the final breakdown in year 35 has nothing to do with the falling rate of profit as such”
(Grossmann 1992, p. 103, emphases added).
The subtitle of Grossmann’s book announces that its theory of breakdown is “also a theory of
crises.” When the economy reaches the moment of breakdown, he argued, the capitalist system
does not collapse once and for all. Instead, an economic crisis erupts at or before this moment.
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Capitalists use a greater share of their profits to acquire financial assets and reduce the share of
profits invested in production. The rate of capital accumulation therefore slows down and
unemployment results. These conditions then trigger various counteracting effects––such as
falling interest rates, falling wages, and devaluation of existing capital––that temporarily correct
the economy’s imbalances and thereby allow capital accumulation to resume (until the next
crisis).
As we saw above, Grossmann recognized clearly that Marx did not demonstrate a breakdown
tendency. He recognized that Marx did not even argue that a falling rate of profit generates a
tendency toward breakdown. Yet Grossmann maintained that one theme in Marx’s writings on
capitalist crisis––the discussion of “absolute overaccumulation of capital” (in Capital, vol. 3,
chap. 15, section 3)––was the source of his own breakdown theory. Marx was referring there to a
situation in which additional capitalist investment would generate no additional profit. In this
situation, the mass of profit would stagnate despite ongoing accumulation.
Marx’s discussion of absolute overaccumulation may have been an inspiration for Grossmann’s
breakdown theory. Yet it cannot plausibly be construed as an embryonic version of that theory,
because absolute overaccumulation was not an element of Marx’s theory of the actual causes of
capitalist economic crisis. As Simon Clarke (1989) noted, “he discussed this as a purely
hypothetical case.”
Marx was engaging in a thought experiment in an effort to work out the import of a more general
phenomenon, overaccumulation of capital as such. “To understand what this overaccumulation is
…, we have only to take it as an absolute. When would the overproduction of capital be
absolute?” (Marx 1991, p. 359). Later in the same discussion, he characterized absolute
overaccumulation of capital as “the most extreme assumption that might be made,” and he wrote
something which makes clear that this assumption was not part of his own theory: “If capital is
sent abroad, this is not because it absolutely could not be employed at home. It is rather because
it can be employed abroad at a higher rate of profit” (Marx 1991, pp. 364–5). This clearly
suggests that overaccumulation is not in fact absolute––additional capital investment at home
would generate some additional profit, just not as much profit as foreign investment generates.
3. ANALYSIS OF GROSSMANN’S ALLEGED BREAKDOWN TENDENCY
The Underlying Meaning of the Breakdown Condition:
“Not Enough Surplus-Value” = Not Enough Physical Stuff is Produced
In Grossmann’s work, the condition for breakdown is that surplus-value is less than the amount
of value needed to maintain capital accumulation, i.e., to prevent a slowdown in accumulation.
Breakdown occurs if and when this is the case. “The real problem lies in the valorisation of
capital;6 there is not enough surplus value to continue accumulation at the postulated rate. Hence
the catastrophe” (Grossmann 1992, p. 95).
But why does the Bauer-Grossmann reproduction scheme generate a situation in which there is
“not enough surplus value”? What causes the mass of surplus-value to be insufficient, and what
does its insufficiency actually signify?
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Grossmann was unable to answer these questions in a clear and correct manner, because his
discussion of capitalist production and reproduction focused on their value dimension while
giving short shrift to, if not actually ignoring, their use-value (physical) dimension. His book
includes numerous tables that contain a slew of extremely detailed calculations of many value
magnitudes (constant capital, variable capital, surplus-value, etc.) and the relations among them,
for 36 successive years––all computed without the aid of a spreadsheet or even an electronic
calculator. There is nothing remotely similar for the associated physical quantities (means of
production, output, etc.): no tables, no calculations. Grossmann’s value magnitudes are not
computed as the product of physical quantities and per-unit prices (e.g., 4000 units of output ×
100 Reichsmarks per unit = 400,000 Reichsmarks). They are simply the results of presumed
initial conditions and assumptions concerning growth rates. The reader is thus kept in the dark
about the trajectories of the physical quantities that underlie the trajectories of the value
magnitudes.
Nor is there any evidence that Grossmann knew more about the trajectories of the physical
quantities than the reader does. To the extent that he discussed them at all, he did so in
nonspecific, non-numeric language,7 and his discussion appears to be based on intuitions that are
not supported by any computations that might verify them.
This method is quite problematic,8 because––in reality, unlike in the Bauer-Grossmann
reproduction scheme––values do not move on their own, in abstraction from the underlying usevalues. For example, if the amount of value invested as circulating constant capital increases by
5% while the per-unit price of means of production has fallen by 4.54%, there has been an
investment of physical means of production of exactly 10%. And in the real process of
reproduction, growth of the physical quantities is among the causes of the growth of the value
magnitudes. For example, the 10% increase in physical means of production is one cause of the
fact that investment in circulating constant capital has increased by 5%. Movements in value
magnitudes cannot, therefore, be properly explained when one abstracts from, or fails to
investigate, what is taking place in terms of use-value.
This defect in Grossmann’s way of analyzing the implications of his reproduction scheme has
been repeated again and again in the secondary literature of the last 90 years. 9 Consequently, a
clear and correct understanding of what causes the economy to break down in the BauerGrossmann scheme, and a clear and correct understanding of what “not enough surplus value”
means in the context of the scheme, have been lacking. To the best of my knowledge, the
following analysis is the first to set the matter straight.
The Value Side of the Breakdown Condition
The amount of capital accumulated is the sum of the extra constant capital, Ct+1 – Ct, and the
extra variable capital, Vt+1 – Vt, where t and t+1 are successive years (e.g., this year and next
year). Hence the breakdown condition is:
St < (Ct+1 – Ct) + (Vt+1 – Vt)
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(1)

where St is the surplus-value generated in year t.
Adding Ct + Vt to both sides of inequality (1), we obtain
Ct + Vt + St < (Ct+1 – Ct) + (Vt+1 – Vt) + Ct + Vt
or
Ct + Vt + St < Ct+1 + Vt+1

(2)

as an equivalent way of stating the breakdown condition.
Since Ct + Vt + St is the total value of year t’s output, inequality (2) means that the breakdown
condition can be restated in the following manner: this year’s total output is less than next year’s
demand for means of production plus demand for workers’ consumption goods, given the current
rate of accumulation.
The Use-Value Side of the Breakdown Condition
Inequality (2) is an inequality between amounts of value. As I indicated above, its import cannot
be grasped fully unless we consider what it implies in terms of physical quantities. Let us thus
decompose the value magnitudes into physical quantities and values (or prices) per unit.
The left-hand side of (2) is
Ct + Vt + St = ptXt

(3)

where pt is the per-unit price (or value) of output at the end of year t and Xt is the amount of
physical output produced. (Note that Grossmann’s model is implicitly one in which a single
commodity is produced; it is used both as the means of production and as the workers’
consumption good.)
On the right-hand side of (2),
Ct+1 = ptAt+1

(4)

Vt+1 = ptBt+1

(5)

where A and B are the physical amounts of the means of production and the workers’
consumption good, respectively.
Note that, in equations (4) and (5), the per-unit price is pt , not pt+1. This is because pt is the perunit values at the end of year t, which is the start of year t+1. Year t+1’s accumulation occurs at
the start of that year, so the price at which the means of production and workers’ consumption
good are bought is pt.
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Substitution of (3), (4), and (5), into (2) yields
ptXt < ptAt+1 + ptBt+1
or, after dividing everything by pt,
Xt < At+1 + Bt+1

(6)

Thus, Grossmann’s breakdown condition reduces to the following: not enough physical stuff has
been produced to enable investment of that physical stuff to grow at the same pace as before!
The breakdown condition reduces to this purely physical imbalance whether the commodity’s
price remains constant over time, as in the Bauer-Grossmann scheme, or whether it does not.
This follows from the fact that the physical imbalance was derived from relations (3) through (6),
which involve no assumption concerning any price other than pt ––no assumption that previous
and subsequent prices to equal to or different from it.
A Crisis of Excess Demand?
Grossmann argued that the breakdown tendency expresses itself in the form of recurrent
economic crises. However, the crises that supposedly result from his breakdown scenario really
have nothing to do with capitalist crisis.
As we have seen, his breakdown condition implies that physical output is insufficient to satisfy
the required volume of physical investment. Yet capitalism’s economic slumps––recessions and
depressions––exhibit the exact opposite phenomenon. Investment demand (and, possibly,
consumption demand) declines; consequently, the volume of commodities that has been
produced, in anticipation of a corresponding level of demand for them, is now too large in
relation to the current, lower, level of investment demand. In other words, slumps in capitalism
are situations in which there’s not enough demand in relation to supply, while Grossmann’s
breakdown condition is a situation in which there’s not enough supply (X) in relation to
productive demand (A + B).
As I discussed earlier, the alleged breakdown is not caused by a fall in the rate of profit.
Although Grossmann computes a falling rate of profit, that is just a byproduct. The cause of the
breakdown in Grossmann’s scheme is simply that there is not enough supply in relation to
productive demand. But why isn’t there enough?
It is not because supply is falling, or even rising at a slower rate than before. It is always rising at
a faster rate than before, both in physical terms and in terms of value. (The growth rate in
physical terms and in terms of value will always be equal if the per-unit value is constant, as the
Bauer-Grossmann reproduction scheme assumes.)
The breakdown (allegedly) occurs, despite the ever-quicker growth of supply, simply because
productive demand (in physical and value terms) grows even more rapidly than supply (see Fig.
1).10 And productive demand grows more rapidly because it consists of one component that rises
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by 10% per year, C, and one component that rises by 5% per year, V, while supply also has a
third component, S, that rises by only 5% per year.
That productive demand grows more rapidly than supply is simply a consequence of the
scheme’s assumption of constant growth rates over time, which is quite unrealistic. Yet the
constancy of the growth rates is not the main thing that makes the Bauer-Grossmann scheme
unhelpful for an understanding of capitalist crisis. The main problem, as I noted above, is that
disproportionate growth of productive demand has nothing to do with capitalist slumps. They are
characterized by (but not, in my view, caused by) sluggish demand, not by demand that grows
ever more rapidly.
Figure 1. Growth Rates of Supply and Next Year's Productive Demand in the BauerGrossmann Scheme
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Growth of Circulating Constant Capital:
How Bauer and Grossmann’s Assumptions Contradict Marx’s Value theory
The Bauer-Grossmann scheme of reproduction abstracts from fixed capital. It assumes that all
means of production are used up in each year’s production. The used-up means of production are
replaced by new means of production at the start of the next year, and additional means of
production are acquired as well. Hence, all constant capital is circulating (or fluid); all of the
value invested as constant capital at the start of a year is transferred to the commodities produced
during the year, such that it becomes a component of these commodities’ total value.
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The scheme assumes that circulating constant-capital investment grows at a constant percentage
rate that exceeds the growth rate of the new value added by living labor. This assumption is the
basic source of the breakdown tendency that Grossmann claimed to have deduced. 11 Because
circulating constant capital grows more rapidly than new value, it also grows more rapidly than
the total value (or price) of output, since the growth of new value is one determinant of the
growth of total value.12 Hence, there eventually comes a time when circulating constant capital
exceeds the total value of output. More precisely, there eventually comes a time when the
amount of new circulating constant capital that is required this year (in order for accumulation of
continue at its current pace) must exceed the amount of output produced at the end of the
previous year, even if all of the output of the previous year were to be employed as new
circulating constant capital.
The moment of breakdown is governed by this shortfall in supply––production of output––
relative to the assumed volume of investment in new circulating constant capital. (The actual
moment of breakdown occurs some time before this point, when demand for constant capital
plus demand for workers’ consumption goods exceeds the previous year’s supply.)
However, the breakdown schemes’ assumption that circulating constant capital permanently
grows faster than the new value added by living labor flatly contradicts Marx’s value theory. His
theory does not, of course, rule out cases in which total constant capital––circulating constant
capital plus fixed capital––permanently grows more rapidly than new value, since fixed capital
investment can certainly grow faster than new value. What contradicts Marx’s theory is the
assumption that circulating constant capital permanently grows faster.
In the first place, stipulating the growth rate of circulating constant capital in advance––in other
words, assuming that its growth is exogenously determined––is incompatible with the theory.
Even if we assume that the growth of physical means of production is determined exogenously,
the growth of circulating constant capital is determined endogenously (within the valuation
process, not outside it), since constant capital is an amount of value. The growth rate of
circulating constant capital in value (or price) terms depends not only on the growth rate of
physical means of production; it also depends on the price of these means of production. Their
price changes over time, in response to rising productivity and other factors, and one function of
the value theory is to tell us the amount by which it changes. Thus, the theory does not allow one
to stipulate the growth rate of constant capital in advance.
Secondly, given Bauer and Grossmann’s other assumptions, Marx’s value theory implies that the
growth rate of circulating constant capital must slow down over time. (Grossmann himself
recognized this, as I will discuss later.) But it must do more than slow down; it must converge to
the growth rate of new value. (Grossmann failed to recognize this.) In the limit, then, circulating
constant capital and new value will grow at the same rate. And since their growth rates determine
the growth of the total value of output, the latter will grow at this same rate as well. Thus, in the
limit, circulating constant capital no longer grows more rapidly than the value of output. And
thus, there is no long-run structural tendency that eventually causes the amount of circulating
constant capital that is needed next year (in order to maintain capital accumulation at the current
pace) to exceed this year’s total value of output. In other words, if we jettison the assumption that
circulating constant capital grows at a fixed percentage rate, and instead adopt Marx’s value
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theory, there is no inevitable structural tendency toward breakdown in the long run and no
unavoidable moment of breakdown.
The propositions put forward in the preceding paragraph are proven below.
No Breakdown Tendency Exists if Circulating Constant Capital Grows in Accordance with
Marx’s Value Theory
The total value (or price) of year t’s output, Pt, is the sum of the constant-capital value
transferred from used-up means of production, Ct (i.e., the circulating capital), and the new value
added by living labor, Nt :
(7)

𝑃 =𝐶 +𝑁

Since the Bauer-Grossmann reproduction scheme excludes fixed capital, all of the means of
production employed in the next year, t+1, are produced during year t. They are, in other words,
a portion of the output produced in year t. In terms of value (or price), year t+1’s circulating
constant capital is the following fraction of the value (or price) of year t’s output:
𝐶
𝑃

≡

𝑝𝐴
𝑝𝑋

=

𝐴
𝑋

(8)

where 𝑝 is the per-unit price of (all components of) output at the start of year t+1 (which is also
the end of year t), 𝐴 is the physical amount of means of production purchased at the start of
year t+1 and employed in that year’s production, and 𝑋 is the amount of physical output
produced during year t.
If we multiply equation (7) by fraction (8), we therefore obtain
𝐶

(9)

= (𝐶 + 𝑁 )

Dividing equation (9) by next year’s new value added, Nt+1, and noting that
𝑁

(10)

= (1 + 𝑔 )𝑁

where 𝑔 is the percentage growth rate of new value (which Bauer and Grossmann assume is
constant), we obtain
𝐶
𝑁

=

𝐶 +𝑁
[1 + 𝑔 ]𝑁

𝐶
𝑁

=

𝐶
+1
𝑁

𝐴
𝑋

or
𝐴
[1 + 𝑔 ]𝑋
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(11)

In the Bauer-Grossmann scheme, the ratio of (circulating) constant capital to new value,

,

increases without limit over time, since both the numerator and denominator grow at constant
percentage rates, and the growth rate of circulating constant capital exceeds the growth rate of
new value. As a result, circulating constant capital also permanently grows faster than the total
value of output, so that a point is eventually reached where productive demand (for means of
production plus workers’ consumption) exceeds the amount of output supplied. This is the
moment of breakdown.
But equation (11), derived from Marx’s value theory, tells a very different story. The first
derivative of
with respect to equals
, which must be a positive number less than
(

)

1. The fact that the derivative is positive means that an (infinitesimally small) increase in

leads

to a further increase in , but the fact that the derivative is less than 1 means that each increase in
must be smaller than the one before. It must be smaller even if employment of new means of
production (A) grows more rapidly than output (X) , so that
Below, I will explain why it must be the case that

(

)

(

)

increases over time.

< 1. First, however, the implications

of this fact need to be emphasized. They are very important.
The fact that

(

)

is less than 1 implies that

is a convergent series. This means that, as

time proceeds, moves closer and closer to a fixed finite value.13 In other words, the ratio of
circulating constant capital to new value does not increase without limit. As long as C grows
faster than N, the value of increases. Thus, if eventually approaches some finite value,
instead of continuing to increase without limit, this must be because circulating constant capital
no longer grows faster than new value. Similarly, if approaches a finite value instead of
decreasing, this must be because circulating constant capital does not grow more slowly than
new value. Hence, the fact that is convergent implies that, in the limit, circulating constant
capital and new value grow at the same rate.
But if they eventually grow at the same rate, then the total value of output grows at that same rate
as well, since the total value is the sum of circulating constant capital and new value (see eq.
(7)). Therefore, in contrast to the Bauer-Grossmann scheme, there is no long-term, structural
tendency that causes the total value of output to grow more slowly than the amount of money
that needs to be invested (given the current pace of accumulation) in new means of production.
Consequently, there is no structural tendency that causes the total value of output, in the long run
but inevitably, to fall short of the required volume of investment in new means of production. In
contrast to the Bauer-Grossmann scheme, in other words, the growth paths of circulating
constant capital and new value no longer lead inevitably to a moment of breakdown.
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Why Growth of Circulating Constant Capital Cannot Permanently Outstrip Growth of the
Total Value of Output
But why must

(

)

be less than 1? Note, first, that

≤ 1, since 𝑋 is year t’s total

physical output and 𝐴 is the portion of that output which is employed as new (circulating)
constant capital in the next year. It is conceivable (just barely) that all of the output is employed
in this manner, in which case
would equal 1. But it cannot exceed 1, because that would
mean that the portion of output employed as new constant capital is more than the total output.
(Of course, capitalist firms can and do obtain additional means of production by purchasing them
from abroad and by drawing down their inventories, but the Bauer-Grossmann reproduction
scheme, like those of Marx, assumes that there is no foreign trade and that there are no unused
inventories.)
Since

≤ 1, and since the Bauer-Grossmann scheme of reproduction assumes that the growth

rate of new value, 𝑔 , is positive, it follows that the value of

(

)

must be less than 1.

Earlier in this section of the article, I showed that Grossmann’s breakdown condition, which is
ostensibly about insufficient surplus-value, reduces to the condition that physical output is
insufficient to allow physical productive investment demand to grow at the same pace as before.
Die-hard devotees of the breakdown theory might therefore wish to argue that demand for new
means of production can exceed total output, and therefore that
can be greater than 1.
It is true that we cannot rule out, on purely abstract, logical grounds, the possibility that
productive demand exceeds supply in this manner. However, the argument fails because, in the
context of equations (7) through (11), 𝐴 is not the amount of new means of production that is
demanded. It is the portion of the previous year’s output that is actually purchased and actually
employed as (circulating) constant capital; this portion of output cannot exceed the total output.
The reason that 𝐴 is the actual amount of new means of production that is employed, not the
amount that is demanded, is that equations (7) through (11) pertain to the determination of value
in Marx’s theory. Total value is determined in part by the amount of value transferred from
means of production to output; that is, transferred from means of production that are actually
employed, not those that are merely demanded. If means of production worth $100 are employed
in production, and used up during production, a value of $100 is transferred to the product. If, in
addition, there is another $100, or $1000, or $1 million worth of means of production that is
demanded but these additional means of production are not purchased and employed in
production, no value is transferred from them to the output.
Although 𝐴 cannot be greater than 𝑋 (in the absence of foreign trade and unused inventory),
this does not dispose of the point that productive demand can exceed supply. Again, the point is
correct; such a situation is always possible.
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But that is not the issue here. Grossmann’s breakdown theory does not merely claim that
productive demand can exceed supply. It claims––correctly––that the assumptions of the BauerGrossmann reproduction scheme result in a long-term structural tendency for productive demand
to grow more rapidly than supply (i.e., for the mass of profit to grow more slowly than the
accumulated capital). And it claims, also correctly, that if this structural imbalance persists
indefinitely, there must eventually come a time, the moment of breakdown, when supply is too
small to allow accumulation to continue at its current pace (i.e., the moment when “there is not
enough surplus value”). In response to this, I have dropped the assumption that the growth path
of circulating constant capital (in value or price terms) is exogenously predetermined, and I have
assumed instead that it is determined in accordance with Marx’s value theory. I have shown that
this change in assumptions eliminates the supposed long-term structural tendency.
The issue, in other words, is not whether it is possible that productive demand exceeds total
supply, but whether there exists a long-term structural tendency that makes this imbalance
inevitable. Given the exogenously determined growth rates stipulated by Bauer and Grossmann,
it does exist. But it ceases to exist once growth of circulating constant capital is endogenized and
determined in accordance with Marx’s value theory.
Breakdown Prior to the Long Run?
The disappearance of the long-term structural tendency toward breakdown does not mean that a
Grossmann-style breakdown is impossible, strictly speaking. In principle, the physical supply of
output can always slow down. The growth of productive demand can always speed up. Either of
these perturbations of the variables’ growth paths could lead to a moment of breakdown. Again,
however, the issue is not whether such cases are possible, but whether they ultimately become
inevitable. Once we jettison the assumptions that value magnitudes have fixed growth rates and
that per-unit values are constant, such cases are definitely not inevitable.
The preceding analysis has focused only on the long run or, more precisely, only on what occurs
in the limit, when the variables’ growth rates differ from their limiting values only by miniscule
amounts. It has not addressed the question of what happens prior to that point. Is breakdown
possible before the variables approach their limiting values?
Yes, it is possible, but it is hardly inevitable. It is not even plausible. In the first place, what
makes breakdown inevitable in the Bauer-Grossmann scheme is its fixed but unequal growth
rates of circulating capital and new value, together with its assumption that the commodity’s perunit value remains constant. These assumptions artificially constrain the growth of physical
output. They thus compel it ultimately to fall short of productive demand. (The total value of
output is constrained to grow more slowly than circulating constant capital, and since the perunit value of output is not permitted to decline, physical output is likewise constrained to grow
more slowly.)
This is not a plausible causal process. In reality, the constraints on the volume of physical output
that a given set of inputs can produce are technological in nature. There are not, in addition,
exogenously predetermined growth rates of value magnitudes that force physical output to grow
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more slowly than technology permits! Furthermore, commodities’ per-unit prices are not fixed
and predetermined, so they likewise do not constrain the volume of physical output. Indeed, they
tend to decline as technological advances boost productivity, and this allows the physical volume
of output to exceed the volume that the Bauer-Grossmann assumptions dictate to an even greater
degree.
The upshot of all this is that––in the real world––physical output is not constrained to grow more
slowly than productive demand, and the absence of that constraint implies that there is no
inevitable Grossmann-style breakdown tendency. A theorist can of course always impose such a
constraint explicitly, or make assumptions that impose it implicitly, and thereby generate a
breakdown prior to the long run. But such a breakdown is not inevitable. Nor is it plausible, for
the reasons discussed above.
Secondly, the predetermined growth rates of the Bauer-Grossmann scheme invert the chain of
causation in another way as well, and they thereby create an artificial obstacle to continue
accumulation. They dictate that productive demand must grow by a predetermined amount. A
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potential obstacle to continued accumulation is thereby created: the supply of output must be
sufficient to satisfy the predetermined growth of productive demand. If it is insufficient,
breakdown occurs. In the real world, however, the chain of causation runs in the opposite
direction, from the production of output and the generation of profit, to capitalists’ decisions
about much of their profit they will invest and the implementation of these decisions, and then to
the amount by which productive demand grows. In other words, the growth of productive
demand is determined endogenously, not exogenously, and its key determinant is the share of
surplus-value (profit) that capitalists invest in production.
If they do not invest more than their total profit, this year’s physical output is always sufficient to
satisfy the productive demand of the following year. This follows almost tautologically from
what we have already seen, when we identified the underlying meaning of Grossmann’s
breakdown condition.
If capitalists invest their total profit or a lesser amount, then
St > (Ct+1 – Ct) + (Vt+1 – Vt)

(12)

Adding Ct + Vt to both sides of inequality (12), we obtain
Ct + Vt + St > (Ct+1 – Ct) + (Vt+1 – Vt) + Ct + Vt
or
Ct + Vt + St > Ct+1 + Vt+1

(13)

Using equations (3), (4), and (5), inequality (13) can be rewritten as
ptXt > ptAt+1 + ptBt+1
or, after dividing everything by pt,
Xt > At+1 + Bt+1

(14)

Thus, if capitalists’ profit is at least as great as the share of their profit that they invest, the
supply of physical output (Xt) is, at minimum, sufficient to satisfy next year’s productive demand
(At+1 + Bt+1).
Once again, a theorist can always explicitly or implicitly assume that capitalists’ profit is less
than the amount of money they invest, and thereby generate a breakdown prior to the long run.
But such a breakdown is neither inevitable nor plausible.
In the discussion that follows, I shall use the term Implausible Cases (IC) to refer to the case in
which physical output is constrained to grow more slowly than productive demand and the case
in which total profit is less than new productive investment.
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Interactive Spreadsheet Examples
The results of the preceding analysis are general. They pertain to all cases––all growth paths of
circulating constant capital, new value, and the total value of output––other than the IC. For
example, they hold true in cases that conform to the spirit of the Bauer-Grossmann reproduction
schemes: that is, cases in which physical means of production permanently increase at one rate
while employment of workers and generation of new value increase at a lower rate.
Such cases conform to the spirit of the Bauer-Grossmann reproduction schemes because, when
Bauer assumed that constant capital grows at 10% per annum while new value increases by only
5%, his clear intention was to model a process of technological change in which physical means
of production increase by 10% per annum while employment increases by 5%. He wrote that
“[c]onstant capital increases faster than variable capital; how much faster is determined by the
state of technical development attained at any given time,” and he noted that his model “assumes
that … constant capital grows faster than variable, to the extent required by technical progress”
(Bauer 2012, p. 724, p. 737). (Because he assumed that per-unit values of commodities remain
constant, the physical growth rates were likewise the growth rates of the associated value
magnitudes.)14
Thus, the results of the preceding analysis hold true when we assume, as Bauer and
Grossmann’s examples do, that means of production increase by 10% per annum while
employment, and thus the creation of new value, increases by only 5%. Despite this continual
labor-saving technological change, a moment of breakdown never arrives (in cases other than
the IC).
The interactive Excel spreadsheet file that accompanies this article provides examples of this
breakdown-free process of technological change and capital accumulation. It examines two
reasonable scenarios. In both scenarios, the default growth rate of means of production is set at
10% while the default growth rate of new value is set at 5%. (The user can alter these growth
rates as well as some other initial conditions.) In one scenario, the physical “capital/output”
ratio15––the quantity of the means of production needed to produce a unit of output––remains
constant over time. In the other scenario, the share of surplus-value that is accumulated (used to
purchase means of production and to hire workers) remains constant over time. Given a wide
variety of initial conditions, the physical “capital/output” ratio in this scenario rises continually
over time and asymptotically approaches some maximum level.
The results one obtains depend, of course, on the initial conditions one plugs in. But in both
scenarios, a common result is that the rate of profit falls. And in all cases but the IC, there is
always “enough surplus value to continue accumulation.” The value of total output of this year
never falls short of next year’s investment in constant capital and variable capital, so there is no
Grossman-style breakdown. (If one finds that the economy breaks down, that is because one has
explicitly or implicitly assumed an IC.)
The key factor that eliminates the breakdown tendency in the long run is the convergence of the
growth rate of circulating constant capital to the growth rate of new value. As the spreadsheet
scenarios show, if the physical means of production increase by 10% per annum, while new
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value increases by only 5%, the growth rate of circulating constant capital in value terms is not
10%. It converges to 5%. This occurs because the per-unit price of the commodity, which is
endogenously determined, eventually declines by 4.54% per annum.
Outlandish Pattern of Technological “Progress”
We have seen that the Bauer-Grossmann reproduction scheme implies that the growth rate of
physical means of production permanently outpaces the growth rate of total physical output. As a
result, the amount of means of production that needs to be produced, to satisfy investment
demand, eventually becomes greater than the year’s total physical output. This peculiarity is
intimately bound up with another one––the peculiar nature of the technological “progress” that is
implicit in the scheme.
The reason next year’s investment in means of production must be so large in comparison to this
year’s output is that this year’s investment in means of production is already very large in
comparison to this year’s output. In other words, the scheme is implicitly modeling a situation in
which the physical “capital/output” ratio, ––the ratio of this year’s means of production (At) to
this year’s total physical output (Xt)––becomes outlandishly large.
This problem is a consequence of the Bauer-Grossmann scheme’s growth-rate assumptions
together with its assumption that the per-unit price of the commodity remains constant over time.
Let us call this constant price 𝑝̅ . Circulating constant capital increases by 10% per annum, so
𝐶 = 𝑝̅ 𝐴 = 𝑝̅ 𝐴 (1.1)

(15)

The total value of output is equal to this circulating constant capital, plus variable capital, 𝑉 ,
plus surplus-value, 𝑆 . The latter two variables each increase by 5% per annum. So 𝑉 =
𝑉 (1.05) , 𝑆 = 𝑆 (1.05) , and the total value of output is thus
𝑝̅ 𝑋 = 𝑝̅ 𝐴 (1.1) + 𝑉 (1.05) + 𝑆 (1.05)

(16)

𝑝̅ 𝑋 = 𝑝̅ 𝐴 + 𝑉 + 𝑆

(17)

𝑉 + 𝑆 = 𝑝̅ (𝑋 − 𝐴 )

(18)

It follows that, when t = 0,

so that

Substituting equation (18) into equation (16), we thus obtain
𝑝̅ 𝑋 = 𝑝̅ 𝐴 (1.1) + 𝑝̅ (𝑋 − 𝐴 )(1.05)

(19)

Since the commodity’s price is constant, the ratio of circulating constant capital to the total value
of output is equal to the physical “capital/output” ratio:
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𝐶
𝑝̅ 𝐴
𝐴
=
=
𝑝̅ 𝑋
𝑝̅ 𝑋
𝑋
so that division of equation (15) by equation (19) gives us the “capital/output” ratio:
𝐶
𝑝̅ 𝐴
𝐴
=
=
𝑝̅ 𝑋
𝑝̅ 𝑋
𝑋
so that division of equation (15) by equation (19) gives us the “capital/output” ratio:
𝐴
𝑝̅ 𝐴 (1.1)
=
𝑋
𝑝̅ 𝐴 (1.1) + 𝑝̅ (𝑋 − 𝐴 )(1.05)
1
=
(𝑋 − 𝐴 ) 1.05
1+
𝐴
1.1

(20)

Because 𝑋 − 𝐴 > 0, the denominator of the last ratio is always larger than the numerator, and
.
thus the physical “capital/output” ratio is always less than 1. But because
is less than 1,
.

.

gets smaller and smaller as time proceeds (i.e., as the value of t increases), and thus the
denominator of the last ratio decreases and approaches 1 over time. Hence, not only does the
“capital/output” ratio increase over time; as time proceeds, its value approaches 1 (see Fig. 2,
which assumes that 𝑋 = 4 and that 𝐴 = 2 ).
.

Figure 2. The “Capital/Output” Ratio in the Bauer-Grossmann Scheme
1
0.9
0.8
0.7
0.6
0.5
0.4
1

11

21

31

41
Year

22

51

61

71

81

To appreciate what this means, let us assume that, in this essentially one-good scheme, the good
is corn. Seed corn, sown at the start of the year, is the sole means of production, and the year’s
output consists entirely of corn. At the start of the scheme’s evolution, the “capital/output” ratio
is at a reasonable level, perhaps 0.5. This means that, to produce a bushel of corn output, onehalf bushel of seed corn is needed as a means of producing it (plus, of course, some labor of
farmworkers).
But over time, the amount of seed corn needed to produce a bushel of corn output rises and rises.
By year 65, the “capital/output” ratio exceeds 0.95, which means that, to produce 20 bushels of
corn output, more than 19 bushels of seed corn are needed. And the “capital/output” ratio then
moves even closer to 1 thereafter, so that production of 20 bushels of corn output eventually
requires just a tad less than 20 bushels of seed corn as input. It is hard to call this pattern of
technological change “progress.”
A ratio of circulating constant capital to output anywhere close to 1 is also ridiculously
unrealistic. According to figures for the U.S. economy in the first quarter of 2021, published by
the Bureau of Economic Analysis (BEA) of the U.S. Department of Commerce, the sum of
intermediate inputs and consumption of fixed capital, which is a close proxy for circulating
constant capital, was equal to 53.4% of gross output, which is a close proxy for the total value of
output.16 The “capital/output” ratio (exclusive of fixed capital) was therefore 0.534, which is
nowhere close to 1.
This in no way implies that constant capital has failed to grow more rapidly than variable capital
in the real world, nor that means of production have failed to grow more rapidly than
employment of living labor. It does not even imply that means of production have failed to grow
more rapidly than physical output. It simply means that, notwithstanding all technological
change, circulating constant capital has not become an exorbitantly large component of the value
of output.
4. GROSSMAN’S MODIFICATION OF THE REPRODUCTION SCHEME
Recognition of the Scheme’s Defects
Grossmann’s lack of attention to the movements in physical quantities that are associated with
the movements in his scheme’s value magnitudes is rather surprising, since he was severely
critical of Bauer’s attempt to analyze reproduction in abstraction from its physical dimension. “I
shall show,” he wrote, “that Bauer’s scheme reflects and can reflect only the value side of the
reproduction process. In this sense it cannot describe the real process of accumulation in terms of
value and use value” (Grossmann 1992, p. 69).
And at a later stage of his analysis, Grossmann (1992, p. 144) emphasized the need to remedy
this defect by supplementing Bauer’s reproduction scheme––which he had employed, albeit
critically––with an analysis of the use-value side of the reproduction process:

23

Up to now Marxists have drawn attention to the fact that with the general progress of capital
accumulation the value of constant capital increases absolutely and relative to variable
capital. Yet this phenomenon forms only one side of the accumulation process; it examines
the process from its value side. However—and this cannot be emphasised enough—the
reproduction process is not simply a valorisation process; it is also a labour process,
producing not only values but also use values. …
Now we shall examine the impact of increases in the mass of use values, through rising
productivity, on the fund for accumulation.
Grossmann was also acutely aware that Bauer’s reproduction scheme handles the value side of
the reproduction process in a seriously deficient manner. It contains a self-contradiction. On the
one hand, it depicts a process of continuous technological change that causes productivity to
increase. On the other hand, it assumes that commodities’ per-unit values remain constant over
time. This is self-contradictory because “[r]ising productivity cheapens commodities.”
“Technological progress means that since commodities are created with a smaller expenditure of
labour their value falls. This is not only true of the newly produced commodities. The fall in
value reacts back on the commodities that are still on the market but which were produced under
the older methods …. These commodities are devalued” (Grossmann 1992, p. 139, p. 155).
In one sense, Bauer was simply following Marx when he assumed that per-unit values remain
constant. Marx’s reproduction schemes had made the same assumption. But there is a crucial
difference. In Marx’s schemes of simple and expanded reproduction, there is no technological
change. But “Bauer adopts this assumption [that per-unit values remain constant] … although
Bauer’s scheme presupposes continuous technological progress. He does not notice the
contradiction” (Grossmann 1992, p. 155).
Grossmann’s Attempt to Correct the Defects
In an effort to correct this and other defects, Grossmann supplemented his analysis of the scheme
he took over from Bauer with a second stage of analysis. He altered some of the schemes’
assumptions, and treated the changed assumptions as “modifying countertendencies”
(Grossmann 1992, p. 130) that tend to offset the operation of the basic tendency toward
breakdown he had earlier deduced. He discussed how these modifications affect the conclusions
he had drawn earlier and the extent to which those conclusions must be amended.
Thus, Grossmann treated technological change in the following manner. First, it causes constant
capital to grow more rapidly than new value. But, second, technological change also generates a
“modifying countertendency”: it cheapens commodities, including the means of production, and
this retards the growth of constant capital.
This two-step method of dealing with the effects of a single cause is rather unusual. Notice that,
in the first stage of his analysis, Grossmann argues that technological change causes constant
capital to grow more rapidly than new value, but, in the second stage of his analysis, he says that
technological change cheapens commodities and thereby retards the growth of constant capital.
Most theorists would put the matter in a simpler and, in my view, clearer way: Technological
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change causes physical means of production to grow more rapidly than new value. But because
technological change also cheapens commodities, and this retards the growth of constant capital
(in terms of value), constant capital may or may not grow more rapidly than new value. In the
absence of additional information, the effect is indeterminate.
It is therefore not surprising that critics of Grossmann have, from the start, objected to his
method. Howard and King (1989, p. 304) summarized the objection as follows:
Grossmann treats the effects of technical change in cheapening the elements of both constant
and variable capital as subsidiary factors which merely supply a “correction” to the
underlying forces leading to economic breakdown. But these effects are an inherent part of
the process of capital accumulation. They should have been integrated into Grossmann's
formal model, not simply tacked on at the end.
According to Howard and King (1989, p. 304), at least four theorists––Helene Bauer (Otto
Bauer’s wife and collaborator), Leonhard Miksch, Karl Muhs, and Hans Neisser––had put
forward this critique of Grossmann’s method by 1931, two years after the publication of his
book.
I basically agree with the critics, but I wish to be precise about exactly what is wrong with
Grossmann’s method. In my view, the real problem is not so much that he split his investigation
into two stages, but that the cheapening of commodities that technological change causes was not
“integrated into Grossmann's formal model.” In other words, the real problem is not that the
cheapening of commodities was “tacked on at the end,” but that it was tacked on at all, rather
than integrated.
But what do I mean by “tacked on”? Earlier in this article, I noted that, in contrast to the great
many detailed calculations of value magnitudes that Grossmann reported and analyzed, he
provided nothing similar for the physical quantities that underlie the value magnitudes. He
discussed them, when he did so at all, using nonspecific, non-numeric language, and what he
said about them seems to be based on his intuitions, not computations. The same thing can (and
must) be said about the manner in which Grossmann dealt with the fall in commodities’ values
that results from technological change, and with the effect of the fall in values on the growth of
constant capital and other value magnitudes. This is what I mean by “tacked on.”
As we have seen, the precise amount by which commodities’ values fall in response to
technological change is of critical importance to the issue of breakdown, because it is a crucial
determinant of the growth rate of circulating constant capital. And the latter is a crucial
determinant of whether productive demand grows more rapidly than does the total value of
output. But there is no evidence that Grossmann had any knowledge of the precise amount by
which commodities’ values fall or the precise amount by which this fall alters the growth rate of
circulating constant capital. His book contains no calculations about either thing.
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Intuition vs. Analysis
In the absence of such calculations and such knowledge, Grossmann was forced to rely on his
intuitions. Or perhaps the absence of such calculations gave him free rein to rely on his
intuitions. In either case, his intuitions were not up to the task.
With respect to the key issue––how the fall in commodities’ values affects his breakdown
condition––Grossmann overreached, asserting what he intuited but did not know. And he got it
wrong. He put forward the following argument:
because the mass of capital grows more rapidly in use value than in value terms, and because
the employment of living labour depends not on the value but on the mass of the elements of
production, it follows that to employ the working population at a given level a much smaller
capital would actually suffice than shown in the table itself. Increases in productivity and the
expansion of use values bound up with them react as if the accumulation of values were at a
lower or more initial stage. They represent a process of economic rejuvenation. The life span
of accumulation is thus prolonged. But this only means that the breakdown is postponed ….
[Grossmann 1992, pp. 146-7, emphases added]
Some ten pages later, when considering how the fall in commodities’ values leads to devaluation
of means of production produced in the past, he wrote much the same thing:
because the value of the constant capital has declined[,] this quantity of surplus value is
calculated on a reduced capital value. The rate of valorisation is thereby increased and so the
breakdown is postponed for some time. In terms of Bauer’s scheme, periodic devaluation of
capital would mean that the accumulated capital represents a smaller value magnitude than
shown by the figures there and would, for example, only reach the level of year 20 as late as
year 36. [Grossman 1992, p. 157, emphasis added]
Grossmann’s account of how falling values modify the results of his earlier analysis thus boils
down to two simple points. First, the fall in values retards the growth of constant capital (in value
terms). Second, the moment of breakdown is consequently postponed.
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But how did he know that the moment of breakdown is only postponed? How did he know that
the fall in values does not make it disappear? To know that, he would have to know the amount
by which values fall. How did he know that? How did he know that values do not fall to such an
extent that circulating constant capital grows at the same rate as new value and the total value of
output, instead of at a greater rate?
The answer is that he did not know any of these things. He simply asserted what he believed, and
what he believed was based on his intuitions, not on computations or rigorous logical argument.
His intuitions proved to be wrong. (The proofs have been provided in section 3 of this article.)
5. SUMMARY AND CONCLUSION
Although Grossmann is typically considered an “orthodox Marxist” (i.e., pro-Marx), this article
has shown that he was rather critical of some aspects of Marx’s theory of capitalist crisis, and it
has identified and discussed important differences between Marx’s and Grossmann’s theories.
We have also seen that the way in which Grossmann presents the cause of the breakdown of
capitalist production in his model––as a problem of too little profit––obscures its real cause,
which is an insufficient supply of physical output. Thus the crises that result from the model’s
breakdown tendency are crises of excess demand, in marked contrast to the crises of real-world
capitalism, which occur when reduced investment demand results in excess supply.
The article has also shown that the insufficient supply of physical output, which is inevitable in
Grossmann’s model, is an artifact of the model’s assumptions, which are incompatible with
Marx’s value theory. If we jettison the assumptions in question, and instead value output and
capital in accordance with Marx’s theory, the insufficiency of supply is no longer inevitable or
even plausible. And since the tendency of capitalist economies to break down, which Grossmann
claimed to have demonstrated, is the result of this fictitious insufficient supply of physical
output, such a breakdown is likewise neither inevitable nor plausible.
Finally, the article has discussed Grossmann’s efforts to correct defects in the scheme of
reproduction that he took over from Bauer. It has shown that these efforts were ultimately
unsuccessful. Grossmann concluded that, once the defects in the scheme are corrected, the
modified scheme implies that the moment of breakdown is postponed, but not eliminated. That
conclusion was something he intuited, not something he knew, and it is false.
The unavoidable implication of all this is that Grossmann’s breakdown model does not help us to
understand capitalist economic crises. The scheme of reproduction that Grossmann took over
from Bauer is unhelpful because two of its key assumptions––constant circulating capital grows
at a constant rate; continuous technological change takes place––contradict one another, and
because the assumed constant growth rate of circulating constant capital is incompatible with
Marx’s value theory.
Furthermore, Grossmann’s breakdown tendency is unhelpful for a number of reasons. First, the
alleged tendency is simply a result deduced from the scheme––in particular, from its untenable
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assumptions––so it is untenable as well. Second, the nature of the economic crises that the
alleged breakdown generates are seriously at variance with real-world capitalist crises. Third,
Grossmann’s characterization of the cause of breakdown––there is not enough profit––diverts
attention away from what is really going on in the scheme and the real cause of breakdown. And,
most importantly, the breakdown tendency, and the crises to which it supposedly leads, disappear
when we jettison the scheme’s untenable assumptions and we instead value capital and output in
accordance with Marx’s value theory.
Finally, the manner in which Grossmann modified the reproduction scheme is unhelpful because
the modified scheme is more the product of his intuition than of rigorous computations and
logical analysis. Owing to that problem, the main implication of the modified scheme, insofar as
crisis theory is concerned––the conclusion that countertendencies to the breakdown tendency can
only postpone the moment of breakdown, not eliminate it––has proven to be false.
Can any of these problems be fixed? We can certainly shift from talking about “not enough
profit” to talking about the real cause of breakdown in the model. And we can certainly amend
the modified scheme that Grossmann provided. When deriving conclusions about what the
modifications imply, we can rely on rigorous computation and logical analysis rather than
intuition. But when we do so, nothing else is left––no reproduction scheme with constant growth
rates of value magnitudes despite continuous technological change; no economic downturns
resulting from an insufficient “mass of profit” (i.e., supply of physical output); no breakdown
tendency; and no conclusion that the operation of countertendencies only postpones the moment
of breakdown without eliminating it.
In short, the Bauer-Grossmann reproduction scheme and the theory of breakdown and
crisis derived from it are irreparably flawed. Thus, unless some more rigorous breakdown theory
than Grossmann’s happens to come along, crisis theory needs to account for capitalism’s
economic crises and slumps without appealing to a fictitious breakdown tendency. And instead
of focusing on a red herring, the allegedly insufficient mass of profit, discussion of falling
profitability as a cause of crisis should focus on the falling tendency of the rate of profit and on
how it leads, via intermediate links, to crises.
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ENDNOTES
1. I say “suggested” because Roberts began by “phrasing this in the form of a question.” Later in
the blog post, he confirmed that his answer to the question is affirmative.
Roberts’ question was about whether “Marx’s causal explanation of capitalist crises” was a
theory of “recurrent … crises, of booms and slumps” or whether it was “a theory of breakdown,
namely an explanation of how capitalism cannot continue indefinitely.” Yet in the text that
follows this question about Marx’s theory, more than 3000 words, there is absolutely no
consideration of anything that Marx wrote. Roberts discusses at some length what Grossmann,
Paul Mattick, Robert Kurz, David Graeber, Michael Lebowitz, Minqi Li––and, of course,
Roberts himself––have written about the issue of recurrent crises vs. breakdown. He includes
substantial quotes from several of these writers. He also cites empirical research by Gérard
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Duménil and Dominique Lévy, Robert J. Gordon, and John Smith. But Marx has been
disappeared. It is as if Marx’s theory is whatever Roberts decides the correct theory is.
The blog post is emblematic of an indifference to Marx’s own thought and a lack of concern to
understand it correctly that are widespread among contemporary Marxist writers … and perhaps
to their audience as well. How many of Roberts’ readers cared––or noticed––that consideration
of Marx’s theory was absent from a blog post ostensibly about that theory?
2. Guevara is quoted in Satia (2020).
3. The mass of profit does not actually fall in the Bauer-Grossmann scheme prior to the moment
of breakdown. By assumption, it increases by 5% per annum. What begins to fall, starting in year
21, and what disappears at the moment of breakdown, is capitalists’ revenue––the portion of
profit that capitalists keep as personal income instead of accumulating it as additional capital.
Grossmann’s formulations sometimes gloss over the distinction; but this terminological problem
has no direct bearing on the issue of breakdown. Breakdown allegedly occurs when the total
mass of profit––the portion accumulated as additional capital plus the portion kept as revenue––
is too small to allow capital accumulation to continue at the going rate. This is necessarily the
moment when, if capitalists do attempt to accumulate at the going rate, there is no profit left for
them to keep as revenue.
4. Is Marx’s law of the tendential fall in the rate of profit (LTFRP) a theory of breakdown in
another sense? Doesn’t it predict that capitalism will ultimately collapse as the rate of profit
heads further and further downward? No, it does not.
First, the LTFRP does not predict, and Marx himself did not predict, that the rate of profit will
actually display a falling trend throughout the history of capitalism. On the contrary, Marx held
that “[c]ounteracting influences [are] at work, checking and cancelling the effect of the general
law,” and that the LTFRP “has constantly to be overcome by way of crises” (Marx 1991, p. 339,
emphasis added; p. 367). He did think that the crises of capitalism would worsen over time, but
this means “only” that the magnitude of the fall between the peak and the trough of economic
activity will get larger. It does not mean that the peak levels or the trough levels of economic
activity, or of the rate of profit, will trend downward over time. Marx did not make such a
prediction, nor is one deducible from the LTFRP.
Classical economists such as Adam Smith and David Ricardo did predict a secular decline in the
rate of profit and, as a result, an eventual stationary state, or no-growth economy. However,
Marx (1989, p. 128, starred note, emphasis in original) explicitly repudiated this notion: “When
Adam Smith explains the fall in the rate of profit [as stemming] from a superabundance of
capital . . . he is speaking of a permanent effect and this is wrong. As against this, the transitory
superabundance of capital, overproduction and crises are something different. Permanent crises
do not exist.”
The common belief that Marx predicted the collapse of capitalism, as a result of the LTFRP
alone or in conjunction with other causes, is yet another belief for which evidence is lacking.
Ernest Mandel (1991 p. 79) acknowledged that no textual support for this claim can be found in
Marx’s presentation of the LTFRP or elsewhere in volume 3 of Capital. However, according to
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Mandel (1991, p. 79), “a number of passages … from Volume 1” support the theory of collapse.
Yet he cited only one such passage, the end of the penultimate chapter, and this passage says
nothing about the system’s collapse. Marx (1990, pp. 929–30) projects that the system’s
tendencies will result in social revolution (“The expropriators are expropriated”), and not
because of any collapse, but because of the centralization of capital and growing revolt of the
working class.
The political implications of Marx’s crisis theory are therefore not fatalistic. But they are
revolutionary nonetheless. Theories that trace crises to low productivity, sluggish demand, the
anarchy of the market, state intervention, high wages, low wages, etc. suggest that capitalism’s
crisis tendencies can in principle be substantially lessened or eliminated by fixing the specific
problem that is making the system perform poorly. But Marx’s theory suggests that economic
crises are inevitable under capitalism, because they are rooted in the tendency of the rate of profit
to fall, which is in turn rooted in aspects of capitalism that the system can never eliminate, the
production of value and the tendency to displace workers with machines.
5. The points made above highlight aspects of Marx’s crisis theory that differ from Grossmann’s
theory. They are not meant to be a comprehensive account of either Marx’s crisis theory in
general or of his LTFRP in particular. For additional discussion of those issues, see Kliman
(2012) and Kliman, Freeman, Potts, Gusev, and Cooney (2013).
6. Valorization is a translation of Verwertung, which is a common German word, although Marx
and other Marxists’ use of it is neologistic. Valorization preserves the neologistic character. An
alternative translation, self-expansion of value, more closely conveys Marx’s meaning—a
process in which value “begets” additional value, i.e., surplus-value (see Marx 1990, p. 256).
7. For example, “increases in the productivity of labour represent … a quantitative expansion of
useful things.” “With increases in productivity … the mass of means of production (and of
subsistence) … expands more rapidly than the value of the accumulated capital” (Grossmann
1992, p. 144, p. 146).
8. At present, this method is employed most notably in the work of Fred Moseley. For a critique,
see my series of articles, “All Value-Form, No Value-Substance,” Parts 1 through 13 (Kliman
2016–17).
9. One factor that has worked against the overcoming of this defect is widespread adherence to
simultaneist revisions and interpretations of Marx’s value theory, which are unable to understand
or model the dynamics of the production and reproduction of value, as some of their proponents
(e.g., Duménil and Lévy 2000, p. 142) have recognized. The problem is that simultaneous
valuation cannot yield a consistent time path of prices or values, since it implies that a good has
two different prices at the same time, its price as an output of one period and its price as an input
of the next period (see Kliman 2007, chap. 5 for further discussion).
10. Figure 1 is derived from Bauer and Grossmann’s own numerical examples, in which the
year’s supply (which Grossman calls annual value, AV) is Ct + Vt + St = 200,000(1.1)t +
100,000(1.05)t + 100,000(1.05)t and next year’s productive demand is Ct+1 + Vt+1 =
200,000(1.1)t+1 + 100,000(1.05)t+1.
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11. The flaws in the Bauer-Grossmann scheme therefore cannot be overcome by including fixed
capital in the scheme. The flaws have to do with the way in which the scheme theorizes the
growth of circulating constant capital, not with its assumption that all constant capital is
circulating.
12. This follows from that fact that, in Marx’s value theory, the total value (or price) of output
equals the sum of value transferred from used-up means of production plus the new value added
by living labor.
13. Using equation (11), and setting

=

, we find that this fixed value is

/
(

)

/

.

14. Grossman severely criticized Bauer’s assumption that values remain constant despite
continuous technological progress and productivity growth. Yet he retained this assumption in
his own reproduction scheme, in order to show that Bauer’s assumptions do lead to breakdown.
Grossmann then dropped this assumption when he went on to consider “modifying
countertendencies.”
15. I refer to the “capital/output” ratio because that is the standard, widely understood term, but
put it in quotes because the term is ideologically loaded. It conjures up “the false semblance” that
capitalism is a “relation of association, in which worker and capitalist divide the product” (Marx
1990, pp. 670–1). Variable capital is capital––a sum of value owned and controlled by
capitalists, which they invest in order to generate surplus-value––just as much as constant capital
is.
16. The figures for gross output and intermediate inputs are provided in the BEA’s GDP-byIndustry accounts, accessible at https://apps.bea.gov/iTable/index_industry_gdpindy.cfm .
Consumption of fixed capital is reported on line 5 of Table 1.7.5 of the GDP & Personal Income
accounts, accessible at https://apps.bea.gov/iTable/index_nipa.cfm .
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