
Title Marxian optimal growth model;reproduction scheme and general law of capitalist accumulation
Sub Title
Author 大西, 広(Onishi, Hiroshi)

Publisher Keio Economic Society, Keio University
Publication year 2012

Jtitle Keio Economic Society discussion paper series Vol.12, No.1 (2012. 4) 
JaLC DOI
Abstract As Prof. Okishio proved the existence of exploitation mathematically, the birth, growth, and death

of capitalism should also be proved mathematically,and for this purpose we formulated the so-
called Marxian optimal growth model. This is not a model in value-term because peoples' direct
interest is not value itself but utility and firms' interest is not value but profit. However, a very
important finding of this paper is that such a non-value-term model can be translated into a value-
term model, and we introduce a value-term reproduction scheme from the Marxian optimal growth
model. In this form, we confirm that our model fulfills the conditions of simple reproduction and
extended reproduction.
However, a more important fact we found is that this optimal path shows (1) rising organic
composition of capital, (2) falling rate of profit, and (3) falling ratio of the output of the first sector.
The second fact contradicts the Okishio Theorem, and the third contradicts the Lenin.

Notes
Genre Technical Report
URL https://koara.lib.keio.ac.jp/xoonips/modules/xoonips/detail.php?koara_id=AA10715850-00001201-0

001

慶應義塾大学学術情報リポジトリ(KOARA)に掲載されているコンテンツの著作権は、それぞれの著作者、学会または出版社/発行者に帰属し、その権利は著作権法によって
保護されています。引用にあたっては、著作権法を遵守してご利用ください。

The copyrights of content available on the KeiO Associated Repository of Academic resources (KOARA) belong to the respective authors, academic societies, or
publishers/issuers, and these rights are protected by the Japanese Copyright Act. When quoting the content, please follow the Japanese copyright act.

Powered by TCPDF (www.tcpdf.org)

http://www.tcpdf.org


1 
 

 

 

 

 

Keio Economics Society Discussion Paper Series 

KESDP 12-1 

Marxian Optimal Growth Model;  

Reproduction Scheme and General Law of Capitalist Accumulation 

 

Hiroshi Onishi 

April 10, 2012 



2 
 

Marxian Optimal Growth Model;  

Reproduction Scheme and General Law of Capitalist Accumulation 

 
Hiroshi ONISHI 

Professor of Keio University 

 
ABSTRACT：As Prof. Okishio proved the existence of exploitation mathematically, the birth, growth, and 

death of capitalism should also be proved mathematically,and for this purpose we formulated the so-called 

Marxian optimal growth model. This is not a model in value-term because peoples’ direct interest is not value 

itself but utility and firms’ interest is not value but profit. However, a very important finding of this paper is that 

such a non-value-term model can be translated into a value-term model, and we introduce a value-term 

reproduction scheme from the Marxian optimal growth model. In this form, we confirm that our model fulfills 

the conditions of simple reproduction and extended reproduction. 

However, a more important fact we found is that this optimal path shows (1) rising organic composition of 

capital, (2) falling rate of profit, and (3) falling ratio of the output of the first sector. The second fact contradicts 

the Okishio Theorem, and the third contradicts the Lenin. 
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1. A Model Explaining the Birth, Growth, and Death of Capitalism 

 

Formularization of the issues 

Prof. Xiaoqin Ding introduced me in volume 1, number 4 of this journal in 2010. At that time. one 

of my teachers was Prof. Nobuo Okishio from Kobe University in Japan. I learned a lot from him, 

especially how to mathematically prove the existence of exploitation, known as Marx’s fundamental 

theorem. However, there is another critical theory in Marxism besides the exploitation theory: the 

theory of historical materialism according to Development of Socialism from Utopia to Science, 

written by Engels. Therefore, we should prove it mathematically as well. In this sense, I now want to 

build a new model to prove this historical materialism by developing a new framework: named The 

Marxian optimal growth model. 

In doing so, the first thing I would like to consider is how to model the qualitative differences 

between tools and machinery. It is conceivable that this difference can be expressed as follows: While 

an increase in the former does not result in an increased production capacity, an increase in the latter 

does. This is because while giving a second or third hammer to a feudalist craftsperson that uses that 
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tool will not result in any increase in his or her production capacity, an increase in the number or size 

of machinery used by a single worker in the modern industry will alone cause an increase in 

production capacity. This relationship also can be expressed in terms of an elasticity of production 

with respect to means of production, with the elasticity having the value of zero in the former case and 

a positive value in the latter. When expressing this elasticity as a production function, labor input 

serves as a factor of production in addition to means of production, so we can express this in the form 

of the Cobb-Douglas function, the function commonly used in modern economics, as follows: 

 
βαLAKY  (α = 0 before the Industrial Revolution, α > 0 after the Industrial Revolution). 

 

For now, here Y represents production of goods for final consumption, A represents “total factor 

productivity” (a technological coefficient), K is means of production input, and L is labor input. Here, 

prior to the Industrial Revolution, the amount of K required to maximize production Y was the 

smallest quantity other than zero, while after the Industrial Revolution, it became a quantity of some 

size. It goes without saying that, in the latter case, an increase in K leads directly to an increase in Y. 

 

Fig. 1: Redefinition for the Marxian Optimal Growth Theory 

 

 
 

Another important consideration for formularization is the definition of the symbols of roundabout 

production seen in Fig. 1. Here, for simplicity, we assume that the production of machinery is 

conducted using only labor.1 Fig. 1 shows the resulting relation between Y, K, and L. The key point 

here is that use of labor-power L is split into two sectors, dividing the activities of the human being into 

                                                  
1. We can relax this assumption to assume that means of production (machinery) are used in production of the means 
of production as well. However, the essence of the results is completely the same. 

Means of 
consumption Y 

Means of 
production K 

Labor L

spart of total labor-power

1-spart of total 
labor-power 
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the production of means of production and the production of means of consumption. In the figure, s 

with a value 0 ≤s ≤ 1 is used, which defines the portion of labor-power s as being diverted to the 

production of means of consumption, and the portion 1–s, to the production of means of production. In 

this scenario, the production function of the sector producing means of consumption is: 

βα )(sLAKY  . 

We will simplify the other production function for the sector producing the means of production as: 

LsBKK )1( δ
. 

As seen above, this is the most simplified linear function, which does not take into account the use of 

machinery in the production of machinery. Here K represents the stock of means of production, δK is 

the amount of increase in K over a single period (for example, one year)2, B is labor productivity, and 

the value of δ is (0 < δ < 1). For example, if the means of production depreciate and are written off 

through their use over 20 periods, then δ = 0.05, and since this component too must be produced in the 

sector producing means of production, δK is added on the left-hand side. 

 

Optimal capital stock targeted after the Industrial Revolution 

The other issues that arise here are specifically what ratio (s) of social labor-power is allocated to the 

sector producing means of consumption,and what ratio (1–s) is allocated to the sector producing 

means of production, and the issue of the equilibrium capital labor ratio (volume of means of 

production used per capita). The solution to this problem can be sought by considering the following 

condition in the case of optimal allocation: In the event of a slight increase, ∆L, in labor-power under 

these conditions, with equilibrium at the starting point, this slight increase in L in the sector producing 

means of consumption and in the sector producing means of production will both have the same 

effects on the final objective of production of means of consumption. For this reason, to derive these 

conditions, the effect on the right-hand side of the figure (the direct addition to the sector producing 

means of consumption resulting from ∆L) is calculated as follows: 

1

 βαβ LAK

L

Y

. 

In this calculation, both s and 1–s are ignored. This is because here we are considering the case of 

adding ∆L to both, and in such a case, we are concerned only with the form of the production function. 

In addition, the results on the left-hand side of the other figure (i.e., the results of indirect contribution 

of ∆L to production of means of consumption through an increase in production of means of 

production) are: 

                                                  

2. This can be expressed mathematically as 
dt

dK
K  (here t represents time). 
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βαα・ LAKB
K

Y

dL

dK 1



. 

However, we also need to take into account the fact that, since the effects of productivity here function 

as an increase in machinery and equipment available for use over the long-term, the cumulative results 

of these effects must be considered as well. To expound on this, these effects do not appear in the 

current period but begin in the next period and then continue steadily. For this reason, using a 

subjective discount rate for future utility (or time-preference rate) expressed as  using a figure such as 

0.1, we must employ a calculation such as the following: 

・・・・
ρ

α

ρ

α

ρ

α βαβαβα

3

1

2

11

)1()1(1 







 LAKBLAKBLAKB

. 

However, we also must consider that each period’s effect will decrease, because additional K brought 

on by ⊿L will also depreciate each year. Therefore,  

・・・・
δρ

α

δρ

α

δρ

α βαβαβα

3

1

2

11

)1()1(1 







 LAKBLAKBLAKB

. 

In this case, according to the equation for the sum of an infinite geometric series: 

δρ

α

δρ

δρ

α βαβα







 LAKBLAKB 11

1

1
1

1

1

. 

This means that the result on the right side of the figure is equal to that on the left side, as shown 

below: 

δρ

α
β

βα
βα





 LAKB

LAK
1

1

. 

This equation can be rewritten simply as 

LBK αδρβ  )( . 

However, another matter remains that must be given further consideration is that the above calculation 

does not account sufficiently for the fact that total capital K decreases autonomously due to 

depreciation in each period, and if this were accounted for, then labor in the amount of K*/B, needed 

each period to continue maintaining optimal capital K*3, must be deducted from total labor. As a result, 

the above equation must be rewritten as shown below: 

 











B

K
LBK

*
*)(

δ
αδρβ

. 

                                                  
3. This is derived from the production function of the sector producing means of production above. 
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For this reason, it is clear that ultimately the optimal rate of capital-labor (K/L)* will be: 

βρδβα

α











)(

*
B

L

K

.

4

 

Much information is contained in these calculation results.  

First, they demonstrate is the fact that when  = 0—that is, under the technology of the feudalist 

system before the Industrial Revolution—this ratio had a value of zero. Strictly speaking, when  = 0 

and K = 0, the production function βα )(sLAKY   in the segment for production of means of 

consumption cannot be defined mathematically,5 so K needs to be a figure very close to zero. Still, this 

is in agreement with real-world experience. This is because in our theoretical framework, the most 

important task during the feudalist period is the skilling-up of the craftsmen, and accumulation of tools 

is unnecessary. Here we have verified this thesis mathematically. 

Second, a further increase in  or decrease in  will cause the value of this equation to rise. Since 

these coefficients  and  indicate whether capital inputs or labor inputs make a greater contribution to 

production in the production function in the sector producing means of consumption, it can be seen 

here that our ultimate subject of interest is the ratio between  and . In fact, it is said that in the macro 

economy in general, constant returns to scale apply in which doubling of both capital and labor would 

result in doubling of production as well. Since this means that  +  = 16, an increase in  means a 

decrease in . Moreover, since at this time the effects of input of labor through production of the means 

of production become relatively large, greater production of the means of production will take place, 

and, as a result, the optimal capital-labor ratio (capital per worker) will rise as well. 

                                                  
4. The calculations of Kanae (2008) and others show that when substituting the realistic assumption that means of 
production are used in the sector producing means of production as well, 
 

22 βα
cc LAKY  , 11 βαδ kk LBKKK 

, 
and the optimal capital-labor ratio is 

*









L

K
1

11
1

1

1
1

1

1

1
1

1212

12
1

1

1
1

)(
α

βα
α

δαδρ

δβ

δδρ























 L

B








.

 

This can be used to derive the optimal capital-labor ratio used in this text by substituting 1=0, 1=0. It 
also is clear that this equation has largely the same characteristics as used in this text. However, the fact 

that here (K/L)* is a multiple of 1

11

1

1

α

βα




L means that the optimal capital-labor ratio is an increasing 
function/constant/decreasing function of labor input (or population) if the production function of means of 
production is under increasing/constant/diminishing return of scale. 
5. 00 cannot be defined mathematically. 
6. For example, assuming a doubling of both K and L in the production function of the sector producing means of 

consumption, YsLAKLsKAY βαβαβαβα   2)(2)2()2(' , it is clear that initial production Y when 

 +  = 1 will double. 
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Third, the effects of A and B are of some interest. It is very interesting that while an increase in B 

leads to greater production of means of production and a high capital-labor ratio in the same way as , 

since it makes input of labor through production of means of production more efficient, A shows no 

such relationship. This is because an increase in A has the exact same effect in direct input of 

additional labor to the sector producing means of consumption (this cause has been shown as a straight 

upward arrow from L in Fig. 12) and indirect input of additional labor through additional production of 

machines (this cause has been shown as the arrows from L to K and from K to Y in Fig. 12.). 

The next important subject is the effect of the depreciation rate . Since a higher depreciation rate 

causes a loss of accumulated means of production at that rate, the effects of accumulation of K 

decrease. It is clear that the result is the same effect as a decrease in  or a drop in B. 

The last subject we will consider is the rate of time preference. It is very interesting that unlike other 

variables this indicates the effect of the subjective factor of people’s preferences. For example, 

preference for investment differs clearly between Jews and African-Americans in the United States, 

between ethnic Chinese and ethnic natives in Southeast Asia, and between the Han and ethnic 

minorities in China. This also leads to differences in these groups’ economic, and thus social and 

political, status.7 Here this fact is expressed as differences in the optimal ratio of capital-labor. A 

higher rate of time preference—i.e., the discount rate—“discounts” the effects of production through 

capital accumulation from the next year, and causes a lower optimal capital-labor ratio. 

We also can calculate the ratios of allocation of labor to the sectors producing means of consumption 

and producing means of production at the point where the above ratio of capital-labor is optimal. Since 

here, under the above production function for the sector producing means of production, K
・

 = 0, 

 
*)1( KLsB δ . 

 

Thus, changing this equation by substituting K* derived above will lead to: 

βρδβα

δα




)(
1 *s  

It also can be seen that since βρ > 0 and 0 < α < 1, 0 < s* < 1. 

 

 

2.Translation of the Marxian Optimal Growth Model into a Reproduction Scheme 

 
Marx’s simple reproduction scheme 

The above model divided total social production into the sectors producing means of consumption and 

                                                  
7. It is the author’s view that this is a main cause of ethnic conflicts in capitalism. For example, see Onishi (2008, 
2012). 
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producing means of production, expressing the operation of society as a whole as the relationship 

between both of these—an idea that, incidentally, began with Marx’s reproduction scheme. While in 

the world of modern economics it was Prof. Hirofumi Uzawa of the University of Tokyo who 

developed the two-sector growth model in the 1960s, as he himself admitted this too was based on the 

idea of a reproduction scheme. That is, the Marxian optimal growth model described above is also 

based on an idea that began with Marx and has been exported to modern economics. 

However, there are of course differences between the two. While the Marxian optimal growth model 

employs direct measurement in material terms, Marx’s model was made in value terms. The Marxian 

optimal growth model is made in material terms because whatever the case, material terms are 

necessary to express the fact that accumulation of machinery is effective for production. While this 

material term model will be rewritten later in value terms of labor inputs, we will explain the 

reproduction scheme first. This is because the reproduction scheme makes clear the conditions 

required for reproduction. 

There are two types of reproduction scheme: the simple reproduction scheme without capital 

accumulation, and the extended reproduction scheme, which incorporates capital accumulation. Here 

we will describe the former first because it is the basic model, and its starting point is the division of 

value into c + v + m. Since Marx named the sector producing means of production sector 1 and the 

sector producing means of consumption sector 2, we can use these expressions to start by expressing c 

+ v + m for the two sectors as shown below: 

W1 = c1 + v1 + m1, 

W2 = c2 + v2 + m2. 

Here, W1 and W2 represent the value of total output in a single year in each sector, and, as we know, we 

can derive the following simple reproduction condition:  

v1 + m1 = c2 

From this condition alone, the same scale of production will continue in the current, next, and 

subsequent periods without accumulation, as all surplus value generated in those periods is consumed 

by capitalists. 

 

Explanation by the Marxian optimal growth model 

If this is the case, then the next discussion should be on the relationship between this simple 

reproduction scheme and the model seen in Section 1: The Marxian optimal growth model. In 

particular, since the calculation of the optimal capital-labor ratio in the second half of Section 1 was a 

calculation of the optimal equilibrium value, clearly it indicates the conditions of simple reproduction. 

For this reason, if we plug K* and s* into the production functions for the two sectors seen above and 

substitute K
・

 = 0, since the capital-labor ratio is constant here, we can compare these with the 

reproduction scheme as shown below: 
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W1 = c1 + (v1 + m1)     LsBK *)1(0* δ   

W2 = c2 + (v2 + m2)    
βα )()( ** LsKAY  . 

Furthermore, rewriting these to express K* and s* as L: 

W1 = c1 + (v1 + m1)     LBK )
)(

(0*

βρδβα

δα
δ


   

W2 = c2 + (v2 + m2) 

βα

βρδβα

δα

βρδβα

α





























 L
LB

AY
)(

1
)(

. 

It should be understood clearly here that these forms indicate directly the amount of labor input to each 

sector. That is, if we recall that means of production in the consumption goods sector on the second 

line are produced only by labor, then we can see that all inputs are labor. These two equations actually 

express this. 

This is particularly important because the form at right can be rewritten as labor input, and when doing 

so it largely is rewritten in the form c + v + m. This rewriting is actually conducted in Table 1 below. 

As seen above in sector 1, the sector producing means of production, for purposes of simplification it 

is assumed that no means of production are used. Thus, here the value of c1 is 0. In addition, the value 

corresponding to c2 is K* multiplied by δ based on the concept that in each period only a portion of 

K*—that is, K*—is depreciated. Moreover, we have to say that we cannot decompose v + m into v 

and m here. This is because we need a later discussion on how to define m in “the primary definition of 

exploitation.” 

It also should be noted that in this table total v + m in both sectors is L. This means that total value 

added in this period through both sectors is equal to total labor input. The labor theory of value argues 

that total labor input is itself total value added. This is expressed in this way. 

 

Table 1: Decomposition of labor input in the optimal state of the Marxian optimal growth model 

 c v + m 

Sector 1 0 L)
)(

(
βρδβα

δα


 

Sector 2 L)
)(

(
βρδβα

δα


 L)

)(
1(

βρδβα

δα




 

 

In any case what actually is most important in this section is the fact that the condition v1 + m1 = c2, 

derived from the simple reproduction scheme above, is satisfied. This is because both the left- and 

right-hand sides of this equation are L)
)(

(
βρδβα

δα


 in Table 3. This means that the Marxian 
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optimal growth model leads to the same conclusions as the simple reproduction scheme. 

 
Marx’s extended reproduction scheme 

While we have derived the conditions for continuation of production as shown above, the above 

simple reproduction is no more than a hypothetical state introduced temporarily for explanatory 

reasons. The nature of capitalism is change, and capitalism cannot be envisioned with constant 

reproduction being a practical matter. For this reason, Marx conceived of the following extended 

reproduction scheme. That is, partially following the preceding expression, 

)()()( 111111 kmvmcmvcW  , 

)()()( 222222 kmvmcmvcW  . 

Here the surplus value of both sectors m1 and m2 is newly invested in c and v in addition to capitalist 

consumption m1(k) and m2(k). Then, this time, unlike in the case of simple reproduction, new m1(c) 

and m2(c) must be supplied from sector 1 as materials, and m1(v), m2(v), m1(k), and m2(k) must be 

supplied from sector 2. For this reason, the supply-demand coincidence conditions for means of 

production and means of consumption are, respectively: 

)()()()()( 221111111 cmccmckmvmcmvc  , and 

)()()()()()()( 22211122222 kmvmvkmvmvkmvmcmvc  . 

Cleaning up both sides of these equations derives the same equation as below: 

)()()( 22111 cmckmvmv  . 

Thus, our task is to compare this condition with the simple reproduction condition v1 + m1 = c2, and 

for this purpose, we add m1(c ) on both sides as follows: 

)()()()()( 1221111 cmcmccmkmvmv  . 

This can be rewritten as 

212211 )()( ccmcmcmv  . 

The last sign of inequality comes from the assumption 0)()( 12  cmcm , which is a very basic 

condition of extended reproduction. Therefore, we will check whether or not this condition can be kept 

in the case of the Marxian optimal growth model in the extended reproduction. 

 

Explanation by the Marxian optimal growth model 
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Next, we address the condition of extended reproduction where surplus value is used to purchase labor 

and means of production into the Marxian optimal growth model instead of being consumed in its 

entirety by capitalists. For this reason, we employ the assumption that capitalist consumption is 

zero—that is, 0)()( 21  kmkm . This represents the simplest case of extended reproduction. 

While this assumption may appear extreme, it is not. This is because capitalists are only capital 

personified, and even if they are living at the minimum level, they can work well as capitalists. 

Alternatively, they sometimes work harder than general workers do. However, the problem is the fact 

that they do not have to be rich in order to command labor despotically, exploit workers, and work as 

hard as they can to increase capital. Thus, they are also the kind of employees who represent the will 

of ‘capital’—the true ruler of companies. This is still the personification of capital, and therefore, we 

can reach agreement on the assumption 0)()( 21  kmkm . 

Still, expressing this another way gives rise to the questions of just what is the purpose of surplus value 

and what is the purpose of exploitation. If surplus value is not for the purpose of enriching capitalists, 

then truly it must be for the purpose of enriching capital itself, or of accumulation. If we stay with the 

understanding of capitalism as described above, then surplus value alone makes economic 

development after the Industrial Revolution possible. That is, this can be said to be performing a role 

for the entire society; in fact, a series of ideologues is arguing for securing funds for capital 

accumulation for this reason, and politicians and government officials continue to support this 

argument. There are legitimate grounds for exploitation in the sense of productivity. 

Two more factors we would like to introduce in the Marxian optimal growth model are the assumption 

of fixed population and the assumption that the entire population participates in the labor power. This 

is because while population is a very important variable in economics, it is not easy to address 

internally. While it is easy to model the mechanism by which labor power is absorbed into and ejected 

from the labor market through the process of the business cycle, our interest is now in the long-term 

basic tendencies running through these changes. For this reason, in the Marxian optimal growth model, 

we introduce the assumption that even in extended reproduction, there is no change in labor power, 

and only means of production are added. In other words, we assume 0)()( 21  vmvm . If this is the 

case, then the extended reproduction scheme above becomes: 

)(1111 cmvcW   

)(2222 cmvcW  . 

That is, here net investment over depreciation of the existing capital stock represents exploitation or 

surplus value. Actual capitalism truly was this process of “conversion of surplus value into capital.” 

Instead of the constant conditions of simple reproduction seen above, this is a growing economy, in the 

process of accumulation, or growth, of capital. 

Bringing this closer to the Marxian optimal growth model, we can express it as follows. The 
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calculation of a stationary state derived in the preceding section was derived due to the assumption of 

K 
．

= 0, and there is no guarantee that the economy can reach this state immediately. Further, to expound 

on this, it can be obtained only after long-term capital accumulation. 

For example, we know that, in general, economic growth rates are lower in advanced countries than 

in developing countries. This is because capital accumulation rates are decreasing toward the state K 
．

= 

0. Japan’s net investment rate is shown in Fig. 2 below. However, this is not the case in developing 

countries. According to the calculations of Shen (2011) China’s capital accumulation as of 2005 still 

had reached only 46% of the steady-state level. Rough calculations by Onishi (1998) show that as of 

1994, South Korea, Taiwan, the Philippines, and Indonesia had reached the levels of 36%, 21%, 39%, 

and 51%, respectively. These facts mean that outside of advanced countries that have reached the level 

of zero growth, the process of capital accumulation continues, and for this reason developing countries 

are not in the conditions of simple reproduction; they are still in conditions prior to those of the steady 

state. To simplify the discussion, here we describe simple reproduction prior to extended reproduction, 

in the reverse of the historical order of the two. 

 

Data source: Statistics Bureau, Ministry of Internal Affairs and Communications, Annual 

Reports of National Economic Accounts 

Note: The net investment ratio is calculated as (gross domestic fixed capital formation + net 

increase in inventories – gross domestic depreciation)/net domestic production. It is 

calculated using net domestic production instead of gross domestic production to match 

the 1–s of the Marxian optimal growth model. 
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In this case, the issue that concerns us here has become how to derive this process of accumulation 

or growth, and we formularized it as the issue of maximization of production of the means of final 

consumption using the two production functions introduced above. However, taking into 

consideration here the diminution of marginal utility per unit of consumption goods, we identify the 

level of utility to human beings at any moment (instantaneous utility) as log(Y). This is because 

marginal utility diminishes in this form. In addition, converting the sequence of utility continuing into 

the future to its present value using the discount rate , which expresses preference between the future 

and the present, we can rewrite utility as: 

dttYeU t )(log
0
  ρ

. 

Here e is the base of the natural logarithm (Napier’s constant), and (t) appended to Y indicates that this 

calculation gives consideration to the fact that Y varies over time. Using this form, the content of the 

integral sign on the right-hand side can be understood by thinking about it in terms of the following 

discrete system.  

When, for example,  = 0.1, the discounted present value of current utility logY(t) in time t can be 

expressed as logY(t)(1 – 0.1)t, but this is a calculation when ρ is regarded as annual interest. However, 

strictly speaking, it should be calculated by highly ramified rates, for example, a half-year’s rate ρ/2, 

four-month rate ρ/3, three-month rate ρ/4, and so on. Therefore, if we ramify unlimitedly the content 

of the integral sign on the right-hand side of the above utility function, it becomes as follows: 
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Here, we consider 
1.0

1.0


n
m , that is, )1(1.0  mn , and we use the definition of e (Napier’s 

constant) at the last equal sign. Then, we need to sum up (integrate) each year’s discounted present 

value logY(0) in time 0, logY(1) in time 1, logY(2) in time 2, logY(3) in time 3, logY(4) in time 4, and 

so on, in the form of a continuous variable, and by this calculation we can derive the above 

intertemporal utility function U. 

Therefore, the issue we face is to maximize the intertemporal utility U under the conditions of the 

two production functions identified above. That is, 

max dttYeU t )(log
0
  ρ

,
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s.t. βα ))(()()( LtstAKtY 
,
 

LtsBtKtK ))(1()()( δ
. 

Here, “s.t.” means “subject to,” which indicates that the following two equations are the constraint 

conditions, and use of the terms Y(t), K(t) and s(t) indicates that Y, K, and s vary over time. Thus, the 

ratio (s(t):1 – s(t)) at which the total labor power is split into two production sectors is an instrumental 

variable of the human race. This is why this model is called as the Marxian optimal growth model: The 

issue is formularized as an optimization problem in the growth process. 

Here we will attempt to work out this model in practical terms. Since the issue identified here is a 

conditional maximization problem of intertemporal utility while satisfying certain conditions, we will 

employ the following Hamiltonian: 

H ≡ logY(t) + μ(t)[1 – s(t)]L = βlogs(t) + βlogL + αlogK(t) + μ(t) B[1 – s(t)]L – μ(t)δK(t), 

with first-order conditions of optimizing this being 

0
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H
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H
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α
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K , 

and the transversality condition. Here we omit the term (t) for Y, K, s, and  for purposes of 

simplification. This leads to 

s
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μ

μ
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sBL
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.
 

Substituting this into the latter first-order condition gives 
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which can be transformed further to derive 
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Because it is a 0 < s < 1 process analysis, in this equation s  0. We first substitute 0s  into the 

above equation to obtain the expression  

K
BL

s
α

βδρ )( 


, 

which satisfies the condition 0s . In addition, further substitution of 0K  into the production 

function of the sector producing means of production shows that 

B(1 – s*)L = δK*. 

The intersection of these is a steady value satisfying both conditions 0s and 0K . Solving this 
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gives 

βρδβα
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This completely matches the steady value derived by a different method in the preceding section.8 

 

However, this time not only have we confirmed that the steady state is the same as in the 

preceding section, but we also can identify an important property in the process of accumulation or 

growth. This is because when we derive K* and s* as the intersection of the equations 0s and 

0K , we also can investigate the dynamics in the four segments separated by the lines 0s  and 

0K . That is, above the line 0s , s is increasing, while it is decreasing below the line, and in the 

area to the right of the line 0K , K is decreasing, while it is increasing in the area to the left of the 

line. These are depicted in the figure using bidirectional arrows. What is important here is the fact that 

we know that when starting from the rational assumption that K initially is less than K*, the process of 

accumulation or growth toward K* must be a saddle path that rises as it moves to the right. This 

indicates that the percentage of labor allocated to the sector producing means of consumption9 

increases over the process of capital accumulation or growth and that—and this means the same 
                                                  
8. The above calculations are based mostly on Yamashita and Onishi (2002). 
9. While Marxian economics distinguishes labor power from labor, what is looked at here is not distribution of labor 
power but that of labor. This is because what we are interested in here is the amount of labor actually consumed. 
However, if we assume that all capitalists similarly use their labor power efficiently, then these distributions of labor 
and labor power are identical. 
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Fig. 3: Dynamics of capital accumulation toward a steady state 
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thing—the percentage of labor allocated to the sector producing means of production decreases.10 

This conclusion is the opposite of the law of the preferential growth of sector 1 argued by Lenin 

(1893). 

Thus, the process of capital accumulation or extended reproduction can be summarized as the 

following two results: 

(1) The ratio s of total labor used in production of means of consumption rises in the process of 

capital accumulation. Put another way, the ratio 1–s used in production of means of production 

decreases. 

(2) This capital accumulation advances toward a steady state, with the end point being the same as 

the value calculated in simple reproduction. That is, capitalism should be understood as the 

long-term process toward this steady state. 

These two conclusions could not be reached using the reproduction scheme in value terms. This is 

because while the reproduction scheme could introduce the condition for materials replenishment 

between v1 + m1 and c2, or between the two sectors in value terms, the objective of human behavior of 

utility maximization was not formularized. However, this optimization behavior has until now been 

discussed as if a society is formed as a collection of completely homogeneous individuals and as if a 

society is managed deliberatively by an individual (“representative individual”). In fact this needs to 

be replaced with the optimization behavior of various individuals each having independent utility and 

with the profit-optimization behavior of various companies having their own individual production 

functions. In the terminology of modern economics, this needs to be developed not as a social-planner 

model but as a competitive-market model. Until now, we have described only the former model, since 

under conditions of no externalities and no incompleteness of information, the solutions o both models 

are completely the same.  

 

2. General Law of Capitalist Accumulation: The End of Capitalist Accumulation 

 
Value-term expression of the Marxian optimal growth model 

However, here, it is even more important to replace this social-planner model with a value-term model 

than with a competitive market model, and for this reason, we first derive the total amount of direct 

and indirect labor inputs to means of production and means of consumption, t1 and t2, respectively. 

Then, we will calculate a table expressed in value term for a model of the accumulation or growth 

process.  

In order to calculate t1 and t2, the values (labor input) per unit of output in both sectors, employing 

the method used in Okishio’s theorem gives us: 

                                                  
10. The above phase diagram analysis is based on Onishi and Tazoe (2011). 
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LsKKt )1()(1 δ
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Solving this pair of simultaneous equations gives: 
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In the second equation, for convenience in calculation we introduce the new definition 
sL

K
k 2 . 

While it is clear from the first equation that t1 is a constant expressed in technical parameters only, t2 

requires analysis. This is because it is clear that it varies as a function of k2. As such, we next need to 

investigate the dynamics of k2. Since this is a complex calculation, it will be left to the footnotes. The 

conclusions show that k2 increases over time and, as a result, t2 decreases over time.11 A decrease in t2 

                                                  
11. This calculation is shown below. First, differentiation of the equation with t2 for k2 gives 
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decreases t2, and the opposite result is attained in the opposite case. But on which side is k2 in reality? For this analysis, 
we will look in detail at the following equation which was introduced by Yamashita & Onishi (2002): 
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We know from the phase diagram in Fig. 3 above that s increases, in other words, s 
．

> 0. Therefore, inserting this 

condition into this equation causes us to analyze the dynamics of k2. That is, first deriving k2 at which s 
．

= 0 gives 

  2 1

B
k


  

 
 

. 

This is k2 at the target of capital accumulation, or in a steady state. Since, as noted above, in the economy s 
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> 0, this 
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This shows that k2 is in the process of increasing over time. 
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means a continual decrease in the labor needed in production of means of consumption (i.e., a decrease 

in value) and increased efficiency of production. This supports our position that accumulation is a 

rational choice of humanity. 

Furthermore, Table 2 below is an attempt to calculate the composition of the value c + v + m in the 

same form as Table 1 based on labor input, or value, to each sector in the growth process. Since here m 

is considered only for m(c), more accurately this decomposition is into c + v + m(c). 

 

Table 2: Decomposition of labor input in the growth process of the Marxian optimal growth 

model 
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While the steps of this calculation will also be left to the footnotes12, it is important to note that labor 

input in the growth process, not only a stationary state, can be converted to the form c + v + m in this 

simple form. While Marxian economics developed the useful equation system known as the 

reproduction scheme, until now it has been expressed in a value term only. However, it is clear that  

                                                                                                                                                  

In addition, above we derived 
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)1(
ˆ

2 
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k . Since this value clearly is smaller than 

*
2k , in the end 

2
*
22 k̂kk  . 

This shows that in the entire range in which k2 can move, and in the entire range in which it increases, t2 decreases. 
The above calculations are based on Onishi and Tazoe (2011). 
12. (1) It is the total of both sectors, or total value that can be plugged into this table most easily. 
(2) Part c is the next easiest. This is because it is not present in sector 1 (since there is no input of 
capital K) and because in sector 2 it can be represented as the amount of labor K/B needed to cover 
each year’s depreciation K in K. 
3) Next v for the two sectors is plugged in. For this, the total value of means of consumption produced 
in each year should be allocated to both sectors at the ratio of labor input (1–s:s). This is because it can 
be expected that the wage rates are identical in both sectors. 
4) The last thing calculated is the m component. This is calculated by subtracting from the total value 
produced in each of the sectors the c and v components. 
5) As a result of these calculations, both sides of the table are in conformity. 
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rewriting it in the form of c + v + m is possible even if employing a model of modern economics, as 

long as the model has been formularized as a labor-allocation problem. The human-behavioral 

objective of maximizing utility can be expressed only in models of modern economics, and the 

dynamics of the model analyzed as the results. Moreover, the results of the analysis on this dynamics 

thus can be reanalyzed employing the form c + v + m. 

The fact that this has the same format as Table 1 means, naturally, that the condition v1 + m1 > c2 of 

extended reproduction can be confirmed here in Table 2 as well. In fact, here the condition v1 + m1 > c2 

holds because of the following calculation: 

v1 + m1 – c2= 0)()()1(  cmKK
B

Ls δ

. 

Furthermore, detection of the conditions satisfied by the growth process in this way demands 

knowing what is the stationary state that comes after this growth. To derive the state at the c + v + m 

level, K* and s* derived in the preceding section should be substituted in Table 2. The results are 

shown in Table 3 below, and we can see that the results are completely the same as in Table 1. That is, 

the economy grows for the solutions of “simple reproduction” and stops there. 

 

INSERT HERE TABLE-3 

 

Incidentally, if we express the entire process including the endpoint of growth in the form c + v + m 

in this way, we can draw the dynamics in each of these variables c, v, and m into Fig. 3. The figure 

shows the composition of value at point D on the growth process. It is very interesting to scrutinize Fig. 

3 once again focusing on these results. This is because here: 

(1) The ratio c/(v + m) is trending upward in the composition of value. This ratio is what Marx 

called the organic composition of capital. 

(2) The rate of profit m/(c + v) shows a decreasing trend toward an ultimate value of zero. This trend 

is what Marxian economists since the classical school, including Marx himself, have called the law of 

the falling rate of profit. 

(3) While this largely is the same thing, the rate of surplus value m/v also decreases toward an 

ultimate value of zero. 

While it may be easy to agree with points 1 and 2 in this summary, since they were also Marx’s 

conclusions, some readers might be puzzled about point 3. This is because Marx himself made no such 

explicit description, and this conclusion reflects conditions in which m(k) and m(v) have been omitted. 

Thus, it may be understood to be a particular result of a particular model, the Marxian optimal growth 

model. However, it must be said that this conclusion is a new discovery as a result of new 

developments in the following two points of Marxian economics. 

First, while Marxian historical materialism argues for the legitimacy of capitalism for a certain 



20 
 

period of time, it also must be able to argue for the disappearance of this legitimacy in the future. This 

must include arguing simultaneously for the legitimacy of exploitation or gaining surplus value for a 

certain period and for the disappearance of this legitimacy in the future. The conclusions above show 

this clearly. As far as the author knows, there have been no past research results, including those of 

Marx himself, that have developed this decisively important argument persuasively. This is because, 

while there have been many descriptions accusing exploitation of being an injustice and proving its 

existence, there have been no explanations of the legitimacy in one period and then the later 

disappearance of that legitimacy for the same framework. 

Secondly, the reason the framework of Marxian optimal growth theory was able to make such a new 

breakthrough should be understood clearly here once again. This is the fact that to make the above 

argument for legitimacy requires arguing for what is needed by society as a whole, and for this purpose, 

it is useful to set an objective function to maximize utility over time by a representative individual. 

Otherwise, it would not be possible to identify, for example, the purpose of this capital accumulation 

through exploitation, and it could only be condemned as an injustice. In this sense, the simple c + v + 

m model is insufficient to lead to some conclusions of historical materialism, and we need a different 

explanation to identify clearly the purpose of capital accumulation. 

Finally, it is important to recognize that there is an upper limit of capital accumulation that must not 

be exceeded. In fact, the conclusion that the m part will become zero depends on this understanding. 

Furthermore, it also depends on the recognition that the production of machinery, which is of decisive 

importance, is ultimately dependent on labor. As has been seen repeatedly in Figure 1, whether to 

produce final products (means of consumption) with direct labor on the right-hand side of the figure or 

with indirect labor on the left-hand side is an issue of efficiency. The key point here is the fact that 

arrival at the optimal value (K/L)* means that any additional capital accumulation would give 

excessive weight to production through the method of indirect labor on the left-hand side of the figure, 

which would be inefficient, that is, “over-accumulation.” Thus, economic rationality requires 

accumulation to stop at some point in time, and for this reason, growth and accumulation will stop as 

well. Thus, the conclusions of Marx and others who did not take into consideration this issue of a stop 

in growth must be rewritten. 

 

The organic composition of capital and the law of increase in relative surplus population 

In fact, this final point in a sense is a criticism of the assumption of many Marxians until now of 

limitless increase in the organic composition of capital. For example, Marxian economics has a law of 

increase in relative surplus population, which means that unemployment rates will increase. However, 

it has assumed a limitless increase in the organic composition of capital. Its logic is outlined below. 

At this point, we can replace value v + m with L, since it represents total labor input. This can be 

written 
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c
c

L
L ・

. 

This shows that L is determined by L/c, or the inverse of the organic composition of capital, and total 

capital c. Since our expectation is that the former will decrease while the latter will increase, in the end, 

the issue is the relationship of size between this rate of decrease and rate of increase. 

Thus, investigating this issue by focusing on the constraints on the annual increase in c gives 

⊿c ≤ m ≤ v + m = L, 

and this means: 

c
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c

c


⊿

. 

This equation shows that the rate of increase in c itself is deeply related to L/c. That is, it cannot exceed 

L/c, and a sufficient decrease in L/c (i.e., increase in the organic composition) will lead at some point 

to shrinking, bringing on a downward trend in L. 

This is discussed a little more rigorously below. Here, assuming for convenience in manipulation of 

the equations that 

ν
c

L

, 

then 

dt

dc

dt

d
cc

c

L

dt

d

dt

dL
ν

ν
・ 








. 

From the constraint on (c/c) derived above, 
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This can be rewritten further as 
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The accepted argument in Marxian economics is that since the first term inside the parentheses is 

negative and the second, v2, approaches zero, eventually the left-hand side must become negative.13 

However, in our reasoning thus far we have not concluded that ν will approach zero. This is because 

there is an upper limit to capital accumulation. Thus, in this case, we do not arrive at the above 

accepted conclusion. That is, the law of increase in relative surplus population argued by Marx 

depends strongly on the issue of the extent to which the capital-labor ratio will advance, and for this 

reason its ultimate propriety can be judged only by a model that clearly identifies and takes into 

consideration the behavioral principles of economic agents. Put another way, the fact that this 

propriety has not been determined until now is due to the lack of a model like the Marxian optimal 

                                                  
13. The above analysis is based on Chapter 4, Section 5 of Okishio (1977). 
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growth model. 

Thus, while the extremely important issue of trends in the unemployment rate must be studied 

sufficiently, it would be desirable to discuss this issue with a focus on a cause other than an increase in 

the organic composition of capital. For example, European countries, which are considered to have 

higher unemployment rates than Japan, have developed systems of unemployment insurance. This 

shows that their societies have advanced further to the point of development of such systems and 

suggests the possibility that enrichment of the unemployment insurance system could increase the 

unemployment rate. However, if such a relationship can be shown to exist, then it would mean that the 

high unemployment rates in those countries are the result of the workers’ choice, and in this sense are 

not serious problems. 

While of course the unemployment rate varies with economic fluctuations, factors embodied in 

these trends centered on such cyclical fluctuations include the degree of development of job placement 

systems and job training systems in addition to the state of the unemployment insurance systems 

mentioned above. It is our position that the basic trend in unemployment or surplus population is a 

function of such systems. 

 

Falling rate of profit and the Shibata-Okishio theorem 

We have argued for the importance of understanding the various tendencies argued by Marx of giving 

consideration to the choice behavior of economic agents. Okishio (1961) raised a related discussion on 

the law of falling rate of profit. This is the Shibata-Okishio theorem. We show its argument because 

understanding it clearly is very important in accessing it. 

First, the following expressions can be derived by introducing the equilibrium average rate of profit 

r to the variables p1 and p2, defined as prices in both sectors; a1 and a2, defined as input coefficients into 

both sectors; τ1 and τ2, defined as direct labor needed in both sectors; and R, defined as real wage rate 

per labor unit: 

(1 + r)(a1p1 + Rτ1p2) = p1 

(1 + r)(a2p1 + Rτ2p2) = p2. 

We assume here that p2 is fixed, since fixing either of the prices will cause no essential problems 

because what is at issue is the relative price of the two goods. Next, we assume that here new 

technology (a1’, 1’) is adopted, leading to a new equilibrium rate of profit. This results in the 

following equations: 

(1 + r’)(a1’p1’ + Rτ1’p2) = p1’ 

(1 + r’)(a2p1’ + Rτ2p2) = p2. 

However, since here p2 is fixed, 

p2 = (1 + r)(a2p1 + Rτ2p2) = (1 + r’)(a2p1’ + Rτ2p2). 

This second equality shows that one of the following statements must be true: (1) r’ < r and p1’ > p1, or 
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(2) r’ > r and p1’ < p1. We can investigate which of these is correct from the relationship in which the 

introduction of new technology by capitalists is intended to decrease production costs. 

Thus, the equation for sector 1 under the new technology is 

(1 + r’)(a1’p1 + Rτ1’p2) + (1 + r’)a1’(p1’ – p1) = p1’. 

Since we assume that capitalists introduce the new technology in order to lower production costs, the 

following applies: 

a1p1 + Rτ1p2 > a1’p1’ + Rτ1’p2. 

Substitution in this equation can lead to the following: 

(1 + r’)(a1p1 + Rτ1p2) + (1 + r’)a1’(p1’ – p1) > p1’. 

Subtracting from both sides the state under the old technology in sector 1 gives 

(r’ – r)( a1p1 + Rτ1p2) + (1 + r’) a1’(p1’ – p1) > p1’ – p1. 

This can be rewritten as 

(r’ – r)(a1p1 + Rτ1p2) > {1 – (1 + r’) a1’}(p1’ – p1). 

The fact that the part {1 – (1 + r’) a1’} in this equation is positive can be derived from the equation for 

the new technology in sector 1. This is because dividing both sides of the equation for the new 

technology in sector 1 by p1’ and rearranging the equation leads to 

1)1()1(
'
1

2'
1

'
1 
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, 

and this can be transformed to 
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Thus, the equation 

(r’ – r)(a1p1 + Rτ1p2) > {1 – (1 + r’) a1’}(p1’ – p1) 

shows that of the two above possibilities ([1] r’ < r and p1’ > p1, or [2] r’ > r and p1’ < p1) the first is not 

acceptable, leaving only the second possibility. This means that the rate of profit will increase, 

contrary to Marx’s argument. This is the content of the Shibata-Okishio theorem.14 

However, as seen above, we reached a different conclusion: that the rate of profit is decreasing in the 

Marxian optimal growth model. Tracing the cause of this difference, one notices that in the 

Shibata-Okishio theorem above, the real wage rate R is constant. This assumption differs from the 

conclusions of the Marxian optimal growth model. In other words, in this case as well, the key point is 

whether the movements of various variables are derived from a model that makes clear the behavioral 

principles of economic agents. While the Shibata-Okishio theorem was also a framework surpassing 

previous theory of a decreasing rate of profit in that it reflected the behavioral principles of capitalists 

regarding introduction of new technology, inevitable changes in long-term wage rates were beyond the 

                                                  
14. The above analysis is based on Chapter 4, Section 6 of Okishio (1977). 
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scope of its consideration. That is, we think that further consideration should be given to the 

movements of various variables, surpassing the scope of Shibata-Okishio. This is the purpose of the 

introduction here of the Marxian optimal growth model. 

 

Post-capitalist society as a zero-growth society 

We have examined general tendencies in capitalist accumulation in various ways. Last, it would seem 

natural to discuss the state at the end of such tendencies. As mentioned above, this state is a 

steady-state society with a profit rate of zero and net investment of zero, and as a result a growth rate of 

zero as well. Others, including Walras and Schumpeter, have described socialism as a steady state, and 

we can return to the image they have described. We define capitalism as a society for the purpose of 

capital accumulation or a society in which the most important subject is capital accumulation, so that 

by definition a society in which there is no capital accumulation is a post-capitalist society—that is, a 

society based on socialism or communism. Such a society can be said to be “human centered” in the 

sense that all net production other than depreciation is diverted for consumption by human beings 

directly. According to Fig. 4 below, which depicts the process of capital accumulation, feudalist 

society was ended by the Industrial Revolution, and then capitalist society began. However, once 

capital accumulation has largely ceased, the system can no longer be referred to as capitalism. In 

ordinary terminology, the only choices are “socialism” or “communism.” That is why we argue that 

the Marxian optimal growth theory proved the death of capitalism. Of course, a key point here is the 

recognition that there is an upper limit to the capital accumulation. 

 

 

 

 

 

 

Fig. 4: Capital accumulation over time since the Industrial Revolution 
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However, this explanation requires a number of additional points. The first concerns the breadth of 

zero growth and the possibility of partial recovery of growth. What this means is that the term “zero 

growth” as used here does not necessarily refer to a complete 0% growth rate. It allows certain low 

growth rates. As seen in the results of calculation of the steady-state capital-labor ratio above, 
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and total factor productivity B in sector 1 and technological parameter  brings on growth 

corresponding to the resulting increase in the target level of capital accumulation. Sometimes it is said 

that technological innovation is one method of extending the life of capitalism. It is in this sense that 

this argument can be understood. Even so, however, after the target has been achieved, this type of 

capital accumulation happens only by changing the target level itself, so it differs from the original 

sense of capital accumulation to reach a target level. This is because it is no more than accumulation 

due to external causes, which would not have occurred without changes in conditions such as 

technology. 

Thus, the zero-growth societies envisioned here (the advanced countries) do not strictly speaking 

have growth rates of 0%. For example, the real growth rate in the United States over the years 

2000–2010 was 1.6%, and its population grew by 0.9% over the same period. These figures can be 

converted to a figure of roughly 0.7% per capita growth rate. This is a growth rate that can be called 

zero growth. Since the United States differs from other advanced countries in that it includes a type of 

developing country inside in its body, realized through immigration and other means, it is natural that 

its growth rate is higher than the average growth rate in other advanced countries. Put another way, 

since even despite such conditions its real per capita growth rate was no more than roughly 0.7%, this 

is the type of society referred to as a zero-growth society. 

Still, despite this, the U.S. economy has continued to be misunderstood as a strong one for a long 

time. A typical example is the Clinton years, which were praised as a “new economy” despite the fact 

that it was a period during which a strong-dollar policy led to a loss of industrial competitiveness.15 

Put another way, the United States continued to carry out a variety of measures to maintain an artificial 

                                                  
15. Concerning this issue, see Part 1 of Onishi (2003). 
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growth rate that differed from its actual growth potential. For example, the strong-dollar policy during 

the “new economy” was intended to return dollars to the United States, making it possible at first to 

avoid a shortage of money. Subsequently, the devising of bubble economies such as the IT bubble and 

the subprime mortgage bubble, and, furthermore, the wars in Afghanistan and Iraq, can be understood 

to be artificial economic stimuli as well. The breakdown of these unsustainable policies began in 

2008.16 

In looking at the U.S. economy in this way, it can be seen that it resembles the Japanese economy in 

many aspects. While the Japanese economy appears to have shifted to zero growth beginning in 1990, 

the bubble economy of the end of the 1980s is understood to have been an artificial prolonging of 

growth. Since a long-term decrease in the profit rate also means the disappearance of profitable targets 

of investment, investors’ orientation toward seeking targets for investment, even to an unreasonable 

extent, induced the bubble. In addition, while Japan did not start any wars, wasteful public investment 

and popularity-seeking fiscal expenditures (tax cuts for the rich and making the use of expressways 

free of charge also have same effects for budget deficit) are understood to have been unreasonable 

economic stimuli as well. Originally, fiscal stimuli were intended to level out economic ups and downs, 

not to affect the natural growth potential of the economy. However, this fact has been forgotten, 

leading to budget deficits becoming a normal practice. While fiscal bankruptcy has taken place first in 

Greece, Portugal, Spain, and the United States, there is no doubt that it will reach Japan sooner or later. 

Thus, the second point we must add concerning this zero-growth society is that although these 

countries need to accept zero growth and form a completely different society suited to such conditions, 

they have not been able to do so and, instead, have brought about a number of massive problems. This 

shows how difficult a systemic change is, and the considerable effort such a transition requires from 

the citizenry. For example, in the United States, a movement is developing steadily in opposition to 

war, seeing it as the greatest waste, and now it has led to the 99 percent movement. In Japan, similar 

movements are underway to stop wasteful public projects. Starting with the movement in opposition to 

construction of a movable dam on the Yoshino River in Tokushima Prefecture in 1999–2001, there 

have been various highly visible movements in opposition to public projects, such as the movement 

against construction of a new bullet-train station in Shiga Prefecture and those opposed to airport 

construction in Kobe and Shizuoka. A number of these are actually blocking construction. These 

movements are beneficial to society as a whole in that they put a stop to accumulation.  

What must be noted in particular on this point is the effect of the nuclear accidents in Japan resulting 

from the Great East Japan Earthquake in 2011. At the same time, as this has unmasked the various 

problems of nuclear power, it also has forced reductions in demand for electricity, which has forced 

changes in our lifestyles. It can be said that recognition of the costs of nuclear power has grown. 

                                                  
16. While there are some differences by article, this is the basic understanding of the Institute for 
Fundamental Economic Science (2011). 
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Changes in people’s consciousness always arise with such shocks. 

The author would like to be tolerant of the fact that this change is being advanced with an 

anti-scientism bias, including that of antinuclear forces, and an ecological bias, as this is how 

revolutionary social changes occur. As is clear from our logic, to stop over-accumulation is not an act 

in opposition to productivity, but one in favor of productivity. That is, it seeks to optimize the 

cost-benefit ratio. People tend to reflect this in their consciousness merely as feelings of being against 

extravagance. This recognition is mistaken. While a misunderstanding on our part as social scientists 

is impermissible, this is the recognition of a broad range of people. In this sense, the formation of a 

political bloc such as the red-green coalition in Germany is a fully conceivable option. From our 

position, this is the battle seeking a conversion away from a capital-centered society or seeking to 

abolish capitalism. 

However, this brings us to our third point. The forces of resistance are strong, as is seen in how such 

people’s demands could not be realized without having powerful movements behind them. This is 

because no matter how wasteful public projects may have been, to continue such public construction is 

the interest of the construction industry, and the successive Liberal Democratic Party of Japan (LDP) 

administrations represented this interest. It is a fact that political face-offs in rural areas in particular 

took this form of a conflict between builders and residents. 

In addition, in some aspects the bubble economy can be said to be a result brought about by active 

investors (in other words, the “capitalistic personality”) who could not tolerate conditions in which 

there were no targets for investment. They continued to search daily, through securities companies, for 

profitable investments, and this pressure induced a bubble by attaching high value to even slight 

profitability. Alternatively, they induced government in the direction of bubble-promoting policies 

through welcoming artificial government policies such as low interest rates. In this sense, the bubble 

economy can be said to be a product of the pressure of active investors. The core of these active 

investors consists of the wealthy, with high levels of orientation toward investment. At any rate, such 

forces, making up only one part of society, have damaged the interests of society as a whole, including 

that of social stability. This also has unfolded in the form of conflicts between forces within society 

and, broadly speaking, as class struggle. 

Of course, this conflict unfolded inside companies as well. This is because the shift from investment 

to consumption at the macro level also includes wage increases at the micro level, and for this reason, 

labor-management relations also need to change. In order to realize full employment even under 

conditions of zero growth, we need to shorten working hours through means including work sharing. It 

goes without saying that this constitutes class struggle. On this subject, Marx argues that in the society 

of the future, growth in productivity would mean not an increase in surplus labor but an increase in 

free time. It is our position that such a society is what is referred to when we speak of a zero-growth 

society. 
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However, this brings us to our fourth point, which is that as society reaches zero growth in this way 

and is able to divert considerable wealth to consumption, the quality of the output generated by human 

beings empowered in this manner will change. As “muscle labor” could be replaced by machines to 

some extent, there is a possibility that “nerve labor”17 could be abolished by computers, and if such 

conditions are realized, the only important labor left for human beings will become that of design, 

broadly defined, and decision making. Market pressure may make only companies that maintain and 

promote such human capability to survive in competition. That is, the targeting of investments in 

capitalism that once went by the slogan “invest in machines, not people” will change to a 

post-capitalism approach under the slogan “invest in people, not machines.” 

In fact, thinking about this thoroughly, one might recall that an implication of our definition of 

capitalism was that there would be no true change in forms of production without a change in these 

main root sources of productivity. If only skill is important, then various social resources will be 

concentrated on its formation. However, if machinery is the most important, then various social 

resources will be concentrated on its accumulation. Of course, there is an upper limit, serving as the 

target value, to this importance of machinery, and after reaching this target value something other than 

machinery must be of greater importance. If so, then this “something other than machinery” clearly 

must be the human ability to fulfill the roles of design broadly defined and decision 

making—non-mechanical abilities of which only human beings are capable, or the productivity of 

individuality and creativity. It is important that such a quantitative achievement of capital 

accumulation causes a fundamental conversion of the quality of productivity, and likewise, such a 

transformation in the quality of productivity brings about a transformation in the mode of 

production.18 

It also should be noted here that this productivity of individuality and creativity is inseparable from 

individual workers. In some works, I emphasized this point by giving an example from the retail 

industry, whether important productivity is inside or outside of human beings affects directly whether 

command can be effective over labor or not. In this sense, the productivity of individuality and 

creativity can be understood as the recovery by workers of productivity that had been usurped by 

capitalism. Naturally, these conditions will be necessary if we regard post-capitalist society as 

socialism or communism. 

In any case, many issues related to the steady state should be discussed in addition to the points 

already discussed above. I want to discuss them at another opportunity. 
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