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Abstract 

 

This paper reiterates and clarifies the heterodox economic assumption of exogenous 

distribution. It discusses Sraffa's analysis of the laws of returns and extends to the 

metaphysical questions of justice and adjustment in political economy. The laws of returns 

show the outcome of economic production from inputs to outputs. Returns have to be paid 

to the sources of production.  In other words, returns are justice served to the works of 

capital and labor. However, there is a problem of knowledge and methodology about 

distributive justice in the measurement of capital. This paper applies Sraffa's critique of 

economic theory to capital accumulation, technological progress, and the distribution of 

income. Adjustment to the natural physical expansion of the system has a problem of 

knowledge and cannot be determined a priori external to the system. The paper argues 

about the adjustment and determination of the distribution of income according to the 

history of economic thought tradition of theory of value and capital. Capital is the 

metaphysical measurement and adjustment variable of our moral science and physical 

science. Without human conscience, it is impossible to measure systemic growth and 

quantify capital. 
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1. Introduction 

The purpose of the laws of returns as a scientific inquiry is to be a theoretical basis for 

justice in political economy. In this period of crises, the validity of the laws of returns and 

their scientific applications in economic science are more important than ever. The laws of 

returns provide a justification of payment to factor inputs. These laws supposed to tell us 

why some people are rich and some people are poor based on their productiveness. 

However, the basis of the laws of returns in the theory of value and capital is found to be 

inconsistent. The claim of economics as a social science is grounded in a loose foundation. 

Moreover, central to their moral claims, the theory of value and capital is contested between 

the two ideologies of labor theory and marginal theory. 2  

Ideologies reflect our moral judgment in economic science. The labor theory of 

value and the marginal theory of value represent two economic ideologies similar to the 

left and right political ideologies. The theoretical consistency of both the labor theory and 

the marginal theory is questionable, and any ideological claim based on their scientific 

foundations needs to be reevaluated. For example, in the labor theory of value, Ricardo has 

the problem of an invariable measure of value, and Marx has his transformation problem. 

On the other side, the market capital theory from Bohm-Bawerk's roundaboutness process 

and Wicksell's formulation are prone to capital reversing and reswitching. They engage in 

the controversies regarding the theory of value and capital that have resurfaced continually 

in the history of economic thought.3 The foundation of our economic reasoning is based on 

our ideological debate. Predictions, recommendations, and measurements in economic 

science are taken ex-post as given without regard to the limitation of their knowledge. 

Sraffa critique of economic theory aims at this tradition of economic science. Sraffa 

(1925, 1926) discusses the Marshallian equilibrium pricing, and Sraffa (1960) provides a 

general value theory by means of commodities. Sraffa states that his works are the prelude 

to the critique of economic theory. In dynamic capital accumulation, his critique of the 

laws of returns applies similarly to systemic expansion and the direction of technological 

progress. Particularly with respect to inequality and injustice in the distribution of income, 

 
2 See Hunt and Lautzenheizer (2013) on ideologies in the capital and value theories. I am indebted to Dr. 

Hunt's history of economic doctrine class concerning the ideological debate in the theory of value and capital 

at the University of Utah.   
3 See the capital theory controversies in Harcourt and Cohen (2005).  
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both sides of economic ideologies adapt their theoretical reasonings to explain the perverse 

nature of capital accumulation in the neoliberal era through unexplainable externalities 

outside the system. Contemporary economic measurements of the neoclassical capital 

elasticity of substitution and the adverse bias in technological progress theory treat the 

divergence in the distribution of income as a shock beyond human command. In their 

views, the perversion of technological progress is an uncontrollable force outside human 

conscience. This contemporary economic assertion of bias in technological progress with 

regard to the nature of the distribution of income falls into the same fallacy of Marshallian 

externality in the laws of returns.  

Moreover, the measurement of the rate of capital accumulation ties to the saving-

investment schedule from profits. There is no guarantee for the stability of capital 

accumulation that will adjust to the natural rate of growth. The economic system has a 

natural tendency to expand, and we do not have a priori knowledge to adjust to the 

expansion. Modern macroeconomic adjustment in growth and distribution culminated by 

the Keynesians in the form of the Harrod-Domar equation. Adjustment to surrounding 

information is a process. Material expansion needs time to process constantly from the 

short period to the long period. This paper purposes an interpretation through the 

Keynesian adjustment to full-employment principle that the rate of material accumulation 

has no direct relation to the distribution of income. In other words, the conflict between the 

profit rate and the wage rate is not a necessary condition in dynamic accumulation. The 

factor price trade-off in the growth and distribution literature should be reevaluated. The 

real wage-profit rate schedule has the same problem of measurement link to the 

impossibility of substitution between labor and capital. In comparison, the Keynesian 

paradigm of adjustment separates the profit rate and attaches to the natural tendency for 

material expansion.  

The paper further reiterates and clarifies Sraffa's classical political economic 

assumption of exogenous distribution. In contrast to the laws of returns and bias in 

technological progress, the distribution of income has no innate structure beyond human 

cognition. However, we have a problem of knowledge and methodology in determining 

the distribution of income. Pure economic reasonings are an inadequate determination of 

the returns for the works of factor inputs. The paper asserts that knowledge about returns 
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to factor inputs relies on our nature for justice. Material growth needs to be distributed 

justly to individual inputs, and justice is a process that requires moral judgment and 

participation from each individual virtue.  Behind the ideological differences, human 

naturally strives to find justice for each and every individual. Knowledge of moral 

judgment comes as a spontaneous order from human actions in every form. The contest in 

political and economic ideologies itself is a moral process for distributive justice. 

Exogenous distribution in political economy reflects human nature and our struggle for the 

progress of knowledge. 

Hence, capital becomes the metaphysical measurement and adjustment variable: a 

priori physical material expansion that needs to be measured by our moral cognition. 

Capital is the metaphysical connection between physical science and moral science. This 

paper connects Sraffa's classical political economy to the program of the science of man 

from the 18th century enlightenment philosophers.4 Amidst this period of crises, ideological 

group thinking leads to devastating consequences, especially for individuals who have 

fewer opportunities. Justice is a process, and there is no absolute processor or the Deux ex 

Machina that justifies the ideological injustice outcomes.  The ideological differences in 

the theory of value and capital itself reflect our moral questions and struggle to understand 

political economy and, hence, human nature. This paper is organized into five sections. 

The next section follows Sraffa's critique of the laws of returns applying to bias in 

technological progress. The third section discusses Keynesian adjustment for the rate of 

accumulation in the controversies in the capital theory. The fourth section reiterates the 

classical political economic assumption of exogenous distribution. The fifth section 

explains the metaphysics of capital.   

 

 

 

 

 

 
4 See also Sraffa and Wittgenstein in Andrews (1996), Sen (2003), Davis (2012), and Morra (2017). The 

Science of Man of the enlightenment Smith, Hume, and Kant.  
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2. The laws of returns, technological progress, and the distribution of 

income 

Sraffa's critique of the laws of returns (1925, 1926) aims at the neoclassical Marshallian 

price theory5 by showing the impossibility of the partial equilibrium supply and demand 

pricing. Externality is the central issue because demand and supply cannot capture the 

externality and pay a direct price to the unaccounted cost and productiveness. Sraffa 

explains his critique through the relation between inputs to outputs, and hence the laws of 

returns. The cost of production that constitutes the supply curve depends on the production 

relation between inputs and outputs. If an input provides a one-to-one return for an output, 

it is the case of constant returns. If an input provides a greater than one ratio for an output, 

it is the case of increasing returns and vice versa for decreasing returns. Sraffa applies these 

conditions to competitive business pricing. A supply curve of a particular industry derived 

from the laws of returns cost of production affects other industries. In an integrated system, 

different industries with different returns to production will face the problem of externality 

and will make the determination of values and prices subjects to other collateral factors. 

Sraffa shows that market competition cannot render in unity the externalities that are the 

source of returns and its laws in the first place. 

 Sraffa's critique of the laws of returns applies similarly to bias in technological 

progress. We are looking, however, at a bigger picture of the distribution of income 

between capital and labor.6  Therefore, we are talking about morality and justice in the 

distribution of income and the direction of changes that are a result of systemic growth 

from production.  Technological progress vis-à-vis economic growth is considered as a 

function of capital accumulation. In a full-employment economy, where labor is 

unchanged, adding a unit of capital is expected to increase the output by a certain 

proportion. If a capital investment yields a one-to-one ratio of output, it should be 

considered a case of constant returns. If the investment yields a more or less than one ratio, 

 
5 Sraffa would inspire Joan Robinson to write her Economic of Imperfect Competition. Robinson's analysis 

is used in every microeconomic textbook today. See Harcourt and King (1995). Also, Kaldor (1985) on 

Sraffa. 
6 See debates about the heterogeneity of capital for example in Knight and Hayek. Also, the ontology of 

capital in Endres and Harper (2020). In the contemporary growth and distribution and technological progress 

literature, the heterogeneity is simplified in aggregation into just two inputs of capital and labor.  
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we consider it a case of increasing returns and decreasing returns, respectively. The 

problem is, in dynamic accumulation, since the yield comes from the extra input of capital, 

how can we distribute the increased in output rightly and justly between capital and labor; 

in what amount an extra capital input increases the productivity of labor, and in what 

amount an extra capital input increases or decreases its own capital productivity.   

 The bias in technological progress literature characterizes the effect of an increase 

in capital investment as augmented, saving, and using improvements. Since technological 

progress assumes two inputs of capital and labor, the improvement from capital 

accumulation will affect the productiveness of both capital and labor, i.e., the distribution 

of income. However, we do not have a measure of capital to identify the exact productivity 

that has been increased from that capital. Here we have a circular double-counting problem. 

On the one hand, technological progress requires an accumulation of capital; on the other 

hand, technological progress can decrease or increase the productiveness of capital and 

labor in any direction. We count both accumulation and change in the productiveness at 

the same time. In effect, the definition of bias in the technological progress of augmented, 

saving, and using improvements is riddle with interdependencies and becomes redundant.7   

A more straightforward way to look at technological progress is via the variable of 

capital/output ratio, which works similarly to the laws of returns. We look at the relation 

between input and output and apply them to dynamic accumulation: the input here is 

capital. With economic growth, if the capital/output ratio is unchanged, technological 

progress is neutral comparable to constant returns. If the capital/output ratio is increasing 

or decreasing, the technological progress is biased analogous to decreasing and increasing 

returns. The pattern of the capital/output ratio today is of decreasing returns in capital 

investment, creating the conflict between capital and labor, economic inequality, and 

injustice. The adverse bias in technological progress literature uses this excuse to justify 

the perverse nature of the distribution of income. 

However, the capital/output ratio is a troublesome measurement of technological 

progress. To illustrate, a decrease in capital/output ratio means that a unit of capital 

 
7 See further in Brugger and Gerhke (2016), Nukulkit (2018), and Nukulkit (2019). This paper avoids a 

rigorous discussion of bias in technological progress due to overdetermination and multiple equilibria of the 

theory i.e. diving into a rabbit hole.   It hopes a metaphoric comparison to Sraffa's critique of the law of 

returns is sufficient.  
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becomes more productive. We have increasing returns since we use less capital to produce 

a unit of output. For a particular industry, this would mean that the enterprise is profitable 

and would draw more funds to purchase heterogeneous capital in the forms of tools, 

machines, and infrastructures. Increasing returns in a certain industry would have a 

gravitational effect to draw more funds, and then the increasing returns technological 

progress rapidly shifts to be decreasing returns. The industry uses more capital in 

production, and if the wage rate does not rise, the capital/output ratio will increase. 

Suddenly, by the gravitation of profits, technological progress converts to be adversely 

biased to both capital and labor with decreasing returns. Capital becomes less productive, 

and labor productivity does not increase either. The case is prevalent in the high-tech 

industry, where the source of externality for increasing returns is unclear.8 This view that 

sees technological progress as a shock fails to recognize and distribute productivity that 

comes from the system as a whole. The mechanism for our current financial capital 

allocation is of a partial equilibrium, which is incomplete and prone to injustice. The 

sources of externality do not get pay according to their productivity. Profit-seeking 

gravitation moves capital to the increasing returns industry and changes the nature of the 

technology. Once the transfer of funds is realized, economic progress becomes capital 

using, with lower capital productivity from decreasing returns. Technological progress 

becomes disruptive, causing unemployment and instability.9  The bias in technological 

progress theory becomes a circular contradiction. Economic progress cannot have the 

characteristic of increasing returns tied to the adverse decreasing returns nature of capital 

accumulation at the same time. There is no stable equilibrium for the bias in technological 

progress theory.  

The only stable case of technological progress is neutral or, in other words, constant 

returns; the capital/output ratio is unchanged by the accumulation of capital. 10  Constant 

 
8 Is the internet the externality enabling increasing returns to e-commerce and information technology? Who 

pays the returns to the internet infrastructure? Moreover, who creates the internet? We need to make payments 

to the sources of externality not giving "rent" to particular entities that benefit from the externality. See the 

argument further in Mazzucato (2018) 
9 See Ricardo on machinery, Marxist literature on biased technological progress, or Schumpeter's creative 

destruction.  
10 "We must then concede that, in general, commodities are produced under conditions of constant cost" 

(Sraffa, 1925, p. 363). Sraffa would retract this claim on the laws of returns in the preface of the PCMC. See 

the debate between Samuelson and Garegnani on the assumption of constant returns with respect to Sraffa's 
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returns show the only case of stable geometrical expansion in the long-period capitalism. 

This does not mean that the assumption of neutral technological progress is consistent or 

valid, but neutral technological progress is the only possible scenario of a technological 

shock for stable growth and accumulation. The Keynesians, in the period after WWII, were 

fixated on this condition of neutrality. A one-to-one return from inputs to outputs means 

that the system expands geometrically and distributes the benefits equally to everyone. 

Unsurprisingly, we are lured into thinking in terms of constant returns because such 

thinking provides a moral justification for win-win capitalism. Neutral technological 

progress has a characteristic of egalitarian distribution. The post-war Keynesians assumed 

constant returns or, in other words, neutral technological progress throughout their growth 

and distribution literature. 

Even so, there is no internal explanation of why the relationship between a unit of 

input to output has to be one to one.11 All the measurements in the technological progress 

theories are measured ex-post, and the literature justifies the nature of the distribution of 

income through the external characteristic of the uncontrollable technological progress 

outside the system. In other words, the outcome of the distribution of income is justified 

through the laws of returns external to human capability and cognition.  The adverse bias 

in technological progress became a prominent theory only after the post-war golden age of 

neutral technological progress. In this period of crises, we create a moral justification of 

bias in technological progress ad hoc as a moral justification of this short-period variation 

of inequality and injustice. Besides, the laws of returns have interdependencies entangled 

with economic growth and physical expansion.  It is impossible to look at technological 

progress as a turbulent shock outside political economy and then claim consistency in 

growth and distribution.   

 

 

 

 
thought. Also see the literature about balanced growth in von Neuman (1945-46) and Solow and Samuelson 

(1953). 
11 See Kennedy (1964) for the theory of neutral technological progress. Even so, Kennedy has to assume 

external Technological Possibility Frontier.  
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3. Economic adjustment and the rate of accumulation and profits in the 

controversies in the theory of capital 

An analysis of the stability of the rate of accumulation and profits is necessary for the 

measurement of capital and the distribution of income. Although we do not know how to 

measure economic growth and capital accumulation besides an ex-post measurement, we 

do know that there is an accumulated physical productive material generated in the system; 

we have a problem of knowledge to measure the physical expansion in the short period. 

The Keynesian paradigm is a framework for this dynamic between natural expansion and 

our systemic adjustment.  

 The Keynesian Harrod-Domar problem in the growth and distribution literature 

questions the stability between the rate of natural expansion and capital accumulation from 

the saving-investment schedule in the short period. The problem sets as a straightforward 

two-way causal between the saving-investment schedule (of the saving rate and the profit 

rate) and the natural rate of growth. We have no guarantee that our saving-investment 

schedule will match the natural rate of growth.  On the other hand, there is no reason to 

believe either that the saving-investment schedule will create that natural rate of growth. 

What we know is that our economic activities have a tendency of continuous physical 

expansion. A failure to match and measure that natural tendency for expansion would result 

in adverse dynamic cycles.  

  The Keynesians have two adjustment solutions: (1) Solow-Swan and (2) Kaldor-

Pasinetti-Robinson. The first solution adjusts through diminishing marginal productivity 

of factor prices, and the latter adjusts through the distribution of income that determines 

the saving-investment schedule. These are the Keynesians' attempts to reconcile the short-

period adjustment to the natural long period. Naturally, the two Keynesians from 

Cambridge, Massachusetts and Cambridge, England are deem to run into the dilemma in 

the capital theory because their solutions and assumptions fall into the interdependency 

between the saving-investment schedule and the unit measure of capital. More importantly, 

the Keynesians reignite the age-old debate between the two economic ideologies of 

marginal theory of value and labor theory of value.  

 However, whereas the Keynesians focus on adjustment, the debate between the 

marginal and labor theories is about the moral justification of the profit rate. The 
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measurement of capital and profits ties directly to the determination of the distribution of 

income. In other words, the source of profits determines the dividend of benefit from 

economic expansion between capital and labor. In the labor theory of value, for example 

in Marx, the profit rate depends on the rate of surplus value created by labor. In the 

marginal theory, for example in Wicksell's formulation, the profit rate depends on the 

roundaboutness period of time and the measurement of capital. Marx and Wicksell identify 

the source of profits in contrast to each other in labor and in capital respectively. The two 

sources of profits are their moral positions regarding the long-period distribution of 

income.  

 However, identifying the moral source of profits creates the problem of 

interdependency between the measurement of capital and the rate of profits. Marx has a 

transformation problem from value to price because of the differences in the organic 

composition of capital between industries, 12 and Wicksell himself demonstrates that the 

marginal productivity of accumulated capital through the roundaboutness process cannot 

equal to the profit rate.13 The interdependency between the profit rate and the measurement 

of capital is central to their theories, and the interdependency also applies to other 

controversies in the theory of capital that have appeared and reappeared throughout the 

history of economic thought. The capital theory controversies show the defects of the two 

economic ideologies regarding their theories of value and capital. Both the marginal theory 

and the labor theory are inconsistent, and any moral claim based on their foundations needs 

to be reevaluated.  

 In comparison, the Keynesian paradigm focuses on crises and economic adjustment 

to full employment.14 Short-period variations and their adjustment mechanisms are the 

points of inquiry. The Keynesians start from the question of adjustment in contrast to the 

question about the source of profits. However, the two Keynesian solutions of adjustment 

 
12 See Shaikh (1977) on Marx's transformation problem. See Hunt and Glick (1987) for various solutions to 

the transformation problem. 
13 Wicksell used Bohm-Bawerk's concept of the roundaboutness and derived a proof from Jevon and von-

Thunen's assertation that the marginal product of capital through time is equal to the profit rate. See the 

appendix for Wicksell's calculation. Wicksell also has the natural rate of interest similar to the Harrod-Domar 

problem. However, the natural rate of interest is restricted to the money market not the political economy of 

growth and distribution. See further, the Sraffa-Hayek debate about money and capital. 
14 "Here the metaphysics is, so to say, a weak infusion, and it does not take much trouble to wring it out. The 

great ideology-bearing concept in the General Theory is Full Employment itself" (Robinson, 1962, p. 85) 
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through factor prices and the distribution of income tie back to the debate in the theory of 

capital. The neoclassical-Keynesian and the post-Keynesian attempt to measure physical 

expansion through their macroeconomics adjustment principles cannot escape the moral 

question in the history of economic thought tradition of value and capital. The Cambridge 

Capital Theory Controversy 15  between Cambridge, England and Cambridge, 

Massachusetts is our modern debate about capital. However, in comparison to other capital 

controversies, the Cambridge Controversy takes economic growth as given, and the 

problem of adjustment and measurement comes first. The Keynesian macroeconomic 

adjustment recognizes that the saving-investment schedule has to match the natural rate of 

growth. They discuss monetary theory and fiscal policies as their adjustment mechanism. 

The Keynesians shift the paradigm in growth and distribution literature to the problem of 

adjustment through price and distribution first, and then economic expansion and the 

source of growth second; the issue of the Keynesians with regard to the capital theory is 

how the system adjusts and measures capital and the profit rate, not about the source of 

profits itself.  

 The Cambridge Equation16 of the natural rate of growth and the rate of profits is 

the result of the Cambridge Controversy. In the long-period capitalism that adjusts through 

the Keynesian principle emerges a theory of the rate of profit in an expanding stable 

economy. The saving-investment schedule of the saving rate and the profit rate is capital 

accumulation that ties to the natural tendency for economic expansion. However, the 

saving-investment schedule of capital accumulation is not guaranteed to match the natural 

rate of growth. The macroeconomic of monetary and fiscal phenomena is the Keynesians 

short-period process to adjust to economic expansion. The Keynesians flip the relation 

from saving accumulation to focus on the determination of the rate of profits that satisfies 

full employment in the natural rate of growth. In other words, it is the long-period natural 

rate of growth that dictates capital accumulation from the saving-investment schedule. The 

profit rate is a result and determined through the natural rate of growth given an assumption 

of full employment. In the dynamic accumulation of natural expansion, the conflict 

 
15 Harcourt (1972), Harcourt and Cohen (2003) 
16 See Pasinetti (1974) and further in the appendix. 
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between the profit rate and the wage rate is not a necessary condition.17 Systemic growth 

relaxes the conflict in the distributive justice between capital and labor; in the Keynesian 

paradigm of adjustment, the rate of profits is separated and tied to the natural tendency for 

material expansion.  

 Dynamic accumulation is not a zero-sum game. To the contrary, the system has the 

characteristic of increasing returns from the division of labor. Profits are created in the 

system as a whole through human cooperation and competition. The Keynesian adjustment 

problem of Harrod-Domar assumes the source of profits and growth to be intrinsic in the 

system.  The Keynesians consider measurement and adjustment to the given long-period 

natural rate of growth as their main problem. The morality of profits is tied to the natural 

expansion. However, the Keynesian paradigm change was an unsuccessful revolution.18 

The legacy of Keynes in the macroeconomics of monetary and fiscal policy is exploited by 

elitists and technocrats who are unaware of the limitations of their group thinking in the 

problem of knowledge. Economists fail to consider the system as a whole in the tradition 

of classical political economy. We fail to recognize that systemic adjustment is 

spontaneous in every form. There is no monopoly of knowledge in a certain group of people 

or in a particular processing entity. 

 

4. Justice and exogenous distribution in political economy 

In the preface of the Production of Commodities by Means of Commodities, Sraffa states 

that he had since abandoned the assumption of constant returns.19 We discussed earlier that 

the notion of constant returns serves as a theory for egalitarian growth and distribution. The 

system expands and distributes geometrically to both capital and labor. However, there is 

no internal reason for constant returns in production except our moral conscience and desire 

for equality. We use the law of returns and bias in technological progress in political 

 
17 See Sraffa (1960, p. 22), the factor price frontier (Samuelson, 1962), and the real wage-profit rate schedule 

(Foley, Michl and Tavani, 2019). Sraffa applies Ricardo's distributive conflict in the long period, not in the 

dynamic accumulation.  See also, the Wicksell's effects of reswitching and capital reversing. 
18 See Pasinetti (2007) 
19 "The investigation is concerned exclusively with such properties of an economic system as do not depend 

on changes in the scale of production or in the proportion of 'factors'." (Sraffa, 1960, p.v)  

"The temptation to presuppose constant returns is not entirely fanciful. It was experienced by the author 

himself when he started on these studies many years ago…" (Sraffa, 1960, p.vi) 



13 

 

economy ad hoc as an explanation for distributive justice.20 There is no categorical reason 

why a particular production has the innate characteristic of constant returns, and equally 

for increasing returns or decreasing returns. The laws of returns and bias in technological 

progress theories are inadequate economic reasonings, and they cannot be the law that 

regulates the distribution of income. Sraffa changes his mind to exogenous distribution.21 

 Heterodox economics inherits Sraffa's classical political economic assumption of 

exogenous distribution: the distribution of income does not come through the production 

relation. In contrast, the determination of the returns to the works of the factors of 

production is a process in political economy that requires deliberate consciences for justice.  

Exogenous distribution refers to the normal position of the distribution of income between 

wages and profits, which is universal to every participant. 22  The assumption of exogenous 

distribution is equivalent to the categorically imperative of moral from the 18th century 

Enlightenment. The distribution of income does not come from a predetermined reasoning 

about designed mechanisms, but the distribution of income is the long-period result that 

comes from our autonomous conscience nature. The process for justice in the distribution 

of income cannot be partially determined. It requires the participation of the whole system 

for the knowledge about justice in the work of capital and labor. The heterodox assumption 

of exogenous distribution reflects this normal position of human nature. 

The economic method of partial and general equilibrium has a weakness in 

establishing distributive justice. The production relation used in supply and demand 

analysis provides an inadequate determination of prices. Pure equilibrium reasoning cannot 

capture the real essence that regulates the distribution of income. An attempt to predict and 

determine the prices in general equilibrium analysis is prone to externality and would fall 

 
20 See the political discussion about distributive justice and economic science in Rawls (1991), Sen (1970), 

and Judge (2020). Because Rawls does not have a theory of value and capital, his liberalism can be considered 

as a type of contractarian market fundamentalism. Rawls' methodology is political, not metaphysical. 
21 "Distribution in Sraffa's system is not generated through production relation" (Bharadwaj, 1963, p. 1450). 

See Harcourt (1993-94) and Harcourt (2016). Apart from exogenous distribution, this paper goes further than 

Bharadwaj about constant returns and technical progress. In the long period, capital is the measurement and 

adjustment variable, not the input. 
22 Or the equilibrium position, the long-period position, the metaphysics position, the natural law, depending 

on who you ask. This paper interprets exogenous distribution in a sense that is similar to the categorical 

imperative of moral in Kant. See also, Sraffa's philosophical thinking in Davis (2012). 
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into the problem of knowledge.23 Equilibrium reasoning cannot render in unity the effect 

of human cooperation from the division of labor. For example, money and financial tools 

are not the perfect instruments for the allocation of resources. Financial allocation to a 

particular production does not consider the external productivity that comes from the 

cooperation of the society. The burst of productivity in any particular industry has to rely 

on external structures of some forms; technological progress is an afford of a system of 

human cooperation as a whole. While a particular investment creates opportunities in a 

particular industry, the opportunities are supported by infrastructures and infinite numbers 

of individuals outside the industry, contributing and moderating the externalities of 

productivity. The returns have to be paid to those externalities. The financial allocation that 

we have today is an expansion of partial analysis to general equilibrium, which is prone to 

the problem of externality from the division of labor creating injustice. Similarly, within a 

firm, a payout to the work of one particular individual has to consider the source of their 

external productivities. Production is the cooperation of multiple individuals who have 

different duties and characteristics. The practice of making a huge payment to a particular 

person in the firm without considering the externality effect of productivity from other 

individuals and social infrastructure from the division of labor is amoral. Any one 

particular entity cannot claim that their work is solely created by them without external 

productivities. Relying on one imperfect instrument, such as the financial market, and not 

considering the whole observation of the system would, in fact, create injustice and 

economic cycle.  

 Pure economic reasoning is incapable of perceiving the returns to the productivity 

of factor inputs and expressing the human nature for justice. The heterodox economic 

assumption of exogenous distribution thus goes beyond economic reasoning. Exogenous 

distribution refers to the human process that determines the normal position of the 

distribution of income. Especially in dynamic accumulation and growth, individual 

knowledge of moral judgment about justice in the distribution of income is expressed in 

many forms. Furthermore, because nobody possesses absolute knowledge, we are of 

different backgrounds, opportunities, and virtues: the human process is a struggle for the 

 
23 See the Socialist Calculation Debate on the side of Mises and Hayek about the problem of knowledge. 

However, the market is not the sole processor of knowledge about price and capital either. 
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universal normal position. The contest in political and economic ideologies is itself a moral 

process for distributive justice. Our judgments manifest in democracy, 24  institution, 

market, inflation, debt, law, government, power, argument, war, class, culture, and religion 

for example; human actions are spontaneous and elaborate. In the long period, every 

phenomenon is a distributive justice phenomenon. 25   

The heterodox economic assumption of exogenous distribution reflects human 

nature and our struggle for the progress of knowledge and moral judgment. Pure economic 

reasonings are inadequate in finding the returns to the works of capital and labor. In 

contrast, the determination of the distribution of income is an autonomous spontaneous 

process from our moral justice. In a complete system, there cannot be an externality. 

Returns to factors inputs need to be distributed justly as an end in itself. Political economy 

is not a zero-sum game, and the stable strategy comes from our moral nature. We know 

that human cooperation is immeasurably creative, but we also know, beyond self-interest, 

that humans consider justice for each individual as their priority. Our moral justice 

regulates human cooperation and the division of labor for the normal stable position. We 

cannot take the outcome from pure economic reasoning as given. In contrast, in the long 

period, the theory of value and capital has its measurement, in the metaphysical concept of 

capital, that is governed by the exogenous distribution of income. 

 

5. Conclusion: the metaphysics of capital 

Capital is thus a measurement and an adjustment variable, not an input. As the 

metaphysical manifestation of human nature, capital depends on human conscience and 

cognition. It thus cannot justify distributive justice, which is reserved for humans to 

process. In dynamic accumulation, capital cannot direct the pattern of technological 

progress external to human judgment. In contrast, in the long period, capital is a 

spontaneous adjustment variable from short-period variations. Since capital depends on 

human cognition and material progress, it becomes a measurement of the progress of 

 
24 See also the different views about democracy. For example, Schumpeter's elitist view of democracy in 

comparison to Rawls' pluralistic view of democracy. 
25 See the appendix for the historical empirics of the exogenous distribution in France (Piketty, 2014).  
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knowledge and physical expansion. Capital has the metaphysical characteristic: a 

measurement and an adjustment variable of our moral and physical science. 

Political economy is a science of man.26 On the one hand, the physical science of 

economics is evidenced by economic growth and material expansion; on the other hand, 

the distribution of income reflects justice and the moral nature of human being.  There is a 

certain trajectory that we can predict about the system, in which capital becomes the 

tracking variable. The system is not by design, but it is regulated by our human nature. The 

accounting identity below demonstrates the determination of capital in the dynamic long-

period accumulation. The share of the distribution of income is shown by 

1 = 𝑤
𝐿

𝑌
+ 𝑟

𝐾

𝑌
         (1) 

where  𝑌 represents output,  𝑤 is the real wage, 𝐿 is labor, 𝑟 is the profit rate, and 𝐾 is 

capital. The wage share (𝑤
𝐿

𝑌
) and the profit share (𝑟

𝐾

𝑌
) sum to one. The income identity 

shows all the variables of distributive justice that are divided between capital and labor. 

We discussed the capital/out ratio of technological progress in section 2, the full-

employment profit rate in section 3, and exogenous distribution that constitutes the real 

wage in section 4. We can show from the three assumptions that capital becomes the 

endogenous variable in the system. 

First, the bias in technological progress literature uses the capital/output ratio (
𝐾

𝑌
) 

to show the dynamic pattern of technological progress for each successive period. It 

describes how much capital (𝐾) is needed for a certain level of output (𝑌). Economic 

production in each period becomes capital-using or neutral, or saving technical change 

according to this ratio of capital and output. However, the concept of capital/output ratio 

as an indicator of technological progress is misleading. In the first place, we do not have a 

priori knowledge about the measurement of capital, and second, assuming a predetermined 

bias in technological progress would fall into the problem of externality. It is thus 

impossible to use the capital/output ratio as a technological progress variable that directs 

 
26 See the modern debate in economic methodology in Blaug (1980), Caldwell (1982), Dow (1985), and 

Mirowski,(1989). This paper refers to the science of man of the Enlightenment philosophers. I interpret 

Sraffa's methodology in the line of the science of man. The errors are all mine. The historical reconstruction 

of Sraffa's classical political economy has its essence in the assumption of exogenous distribution. See also, 

the critique of Sraffa's interpretation of classical political economy in Blaug (1999) and the replies by 

Garegnani (2002) and Kurz and Salvadori (2002). 
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the distribution of income and distributive justice. In contrast, from the paper's 

interpretation of the normal position in human nature, the capital/output ratio is constrained 

by full employment and exogenous distribution.  

Second, the Cambridge equation establishes a stable economy in dynamic growth 

and accumulation. Adjustment to the long period results in full employment (𝐿∗) and a 

unique profit rate (𝑟∗); the Keynesian adjustment to full-employment principle determines 

the rate of profits according to the natural rate of growth. The wage-profit rate conflict 

frontier is not a necessary condition in dynamic growth; the profit rate is separated from 

the distribution of income. The source of profits comes from the natural tendency for 

economic expansion in contrast to views that profits originate from particular inputs of 

capital or labor. The rate of profits follows the path of the natural rate of growth in full 

employment. We have here a long-period economy with full employment and a given profit 

rate tie to the natural dynamic expansion. 

Third, the classical political economic assumption of exogenous distribution 

ultimately determines the distribution of income. The real wage (�̅�)  comes from the 

deliberate conscience for justice about the returns to the works of labor and capital. Human 

recognition of justice goes beyond economic reasoning: pure economic reasoning cannot 

capture the problem of externality and increasing returns from the division of labor. 

Knowledge about the distribution of income comes through the moral process of human 

conscience. Our struggles in politics and economics reflect the differences in our 

backgrounds, opportunities, and virtues, and behind the differences, human actions are 

spontaneous and elaborate in an attempt to find the universal position for distributive 

justice. In dynamic growth, the real wage paid to the works of labor equals the normal 

position of justice from physical expansion no matter how the system finds that universal 

normal position.   

In a dynamic system with the assumptions of full employment (𝐿∗), a unique profit 

rate (𝑟∗), and the exogenous distribution of real wage (�̅�), capital becomes an endogenous 

variable. In the long-period normal position, the measurement and the adjustment variable 

is the value of capital, shown by the up and down arrows.    

1 = �̅�
𝐿∗

𝑌
+ 𝑟∗ ↑↓(𝐾)

𝑌
         (2) 
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For any given output (Y) in any successive period, there exists a value of capital that 

measures the progress of human physical knowledge and capability. The profit rate is given 

at the condition of full employment and natural systemic growth. The real wage is 

determined through exogenous distribution. The normal position thus dictates the 

capital/output ratio. Since capital is a concept attainable only through human cognition, the 

pattern of technological progress is constrained by the assumptions within the system. The 

capital structure does not come by design or by production possibilities. There is no 

externality unexplainable outside the system. Capital measures the knowledge of physical 

science at a certain point in time and becomes an adjustment variable from the short-period 

variations. Certain trajectories are predictable in the science of man: physical expansion 

from cooperation and moral adjustment innated to human nature. 

 Capital is thus the metaphysical variable of adjustment and measurement in 

political economy. We reach the conclusion that political economy is not a study about a 

predetermined designed reasoning, but, rather, an understanding that justice in the 

distribution of income is the result that comes from our autonomous conscience nature. 

Nobody has a monopoly in knowledge, and there is no sole Deus ex Machina processor of 

our knowledge either. The measurement of capital is a human process that requires 

markets, institutions, and political struggles to reach the normal position. We see changes 

and adjustments throughout our history, in the forms of wars, economic depressions, 

political riots, civil disobedience, and now our societal responses and debates about the 

pandemic crisis and ecological problems. The value of capital changes drastically in many 

instances adjusting to the normal position. We lose blood and lives in these historical 

events, and the lives lost are mostly from people who have fewer opportunities compared 

to the privileged few. Economist who is unaware of their individual limitations in the 

problem of knowledge and who fail to understand the moral judgments inherent in their 

view is guilty of being an ideologue and an ignorant. In this period of crises, we are 

responsible for and have moral duty to other individuals who have limited opportunities 

and facing injustices. Without human moral conscience, it is impossible to measure 

systemic growth and quantify capital in the science of man.   
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Appendix 

Wicksell's calculation (1921, p.178-180)  

I restate Wicksell's calculation of the wine production here. 𝑉0is the price of grape juice. 

𝑊 is the price of mature wine. For the roundabout production, in which 𝑖 is the rate of 

interest for 𝑡 years, 

𝑊 =  𝑉0(1 + 𝑖)𝑡  ➔ 𝑊 =  𝑉0𝑒𝑖𝑡       

where 𝑖 follow Jevon's formula 𝑖 =  
𝑊′

𝑊
 at the condition that 𝑖 is concave. We can obtain 

the value of 𝑡 which maximizes 𝑖 and vice versa given the value of 𝑉0.  Expand to the 

capital theory, Wicksell assumes continuous accumulation. 

 𝐾 =  𝑉0 𝛴 (1 + 𝑖)𝑡    ➔  𝐾 =  𝑉0 ʃ𝑒
𝑖𝑡𝑑𝑡 =

(𝑊𝑡−𝑉0)

𝑖
 

We have 𝑊 = 𝑖𝐾 − 𝑉0. Take differentiation 

𝑑𝑊

𝑑𝐾
= 𝑖 + 𝐾

𝑑𝑖

𝑑𝐾
−

𝑑𝑉0

𝑑𝐾
 

which 
𝑑𝑊

𝑑𝐾
  is the marginal productivity of accumulated capital. 

From the first equation  

𝑊 =  𝑉0𝑒𝑖𝑡
➔ δ𝑊 =  𝑉0𝑒𝑖𝑡𝑡𝛿𝑖 + 𝑉0𝑒𝑖𝑡𝑖𝛿𝑡 + 𝑒𝑖𝑡𝛿𝑉0 = 𝑊(𝑡𝛿𝑖 + 𝑖𝛿𝑡 +  𝑡

𝛿𝑉0

𝑉0
) 

And Jevon's definition 𝑖 =
𝛿𝑊

𝑊
  ➔ 𝑖 =

𝛿𝑊

𝑊
= (𝑡𝛿𝑖 + 𝑖𝛿𝑡 +  𝑡

𝛿𝑉0

𝑉0
)  

 
𝛿𝑉0

𝑉0
=  −𝑡𝛿𝑖 

 Which summarize into 

𝑑𝑊

𝑑𝐾
= 𝑖 + (𝐾 −  𝑉0𝑡)

𝑑𝑖

𝑑𝐾
 

 We have a result that the marginal productivity of accumulated capital has no 

definite direction. "This prove that the above-mentioned theorem of von Thunen is not 

correct, if by "the last portion of capital" is meant an increase in the social capital" 

(Wicksell, 1921, p.180) illustrated below.  
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Figure 1 Wicksell's illustration (1921, p. 180) 

 

The Keynesian Cambridge Equation 

In the long-period capitalism that adjusts through the Keynesian principle emerges a theory 

of the rate of profit in an expanding economy unique to the Cambridge-Keynesian 

approach. I restate Pasinetti's (1974, ch. 6) interpretation of Harrod-Domar's dilemma and 

his result for the Cambridge equation here. In the long-period full-employment economy, 

the natural rate of growth is equal to the warranted rate of growth: 𝑔𝑛 = 𝑔 =
𝑠
𝐾

𝑌

. The 

Harrod-Domar relation becomes  

𝑠 = 𝑔𝑛
𝐾

𝑌
         (1) 

where 𝑠 is the saving to income ratio, 
𝐾

𝑌
 is the capital-output ratio, and 𝑔𝑛 is the exogenous 

natural rate of growth. There is no guarantee that the economy will accumulate according 

to the natural rate of growth for full employment, which will cause instability. The Kaldor-

Pasinetti solution (Kaldor, 1955; Pasinetti, 1962) to the Harrod-Domar problem is an 

adjustment of the distribution of income, and they assume that in the long-period 

investment is equal to saving, i.e., stability: 𝐼 = 𝑆. Capital accumulation comes from the 

two classes of workers and capitalists: 

𝑔𝑛
𝐾

𝑌
=  𝑠 = 𝑠𝑤

𝑊

𝑌
+  𝑠𝑐

𝑃

𝑌
       (2) 
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where 𝑠𝑤 is the saving rate of workers out of the wage share (
𝑊

𝑌
), and 𝑠𝑐 is the saving rate 

of capitalists out of the profit share (
𝑃

𝑌
). Equation (2) shows the Keynesian theory of 

distribution and its adjustment role. Pasinetti (1962) gave a full solution provided that the 

workers' saving rate is less than the capitalists' saving rate: 𝑠𝑤 <  𝑔𝑛
𝐾

𝑌
 < 𝑠𝑐, or if we take 

the classical economic assumption that  𝑠𝑤 = 0, from equation (2) we have  

  𝑟 =
𝑃

𝐾
=

1

𝑠𝑐
𝑔𝑛        (3) 

which shows the long-period profit rate in an expanding economy as determined by the 

natural rate of growth divided by the capitalists' propensity to save for full employment. 

Pasinetti (1972, p. 122) calls "this relation, for short, the 'Cambridge equation.'" 

The Cambridge equation has been interpreted from many points of view and also 

has been rejected outright.27 The equation is used in many Keynesian models as a stability 

condition in the long period. The profit rate is separated and tied to the exogenous natural 

rate of growth. Samuelson and Modigliani (1966a) accepted the result of the long-period 

profit rate that depends only on the capitalists' saving rate ( 𝑠𝑐 ). 28  However, they 

(Samuelson and Modigliani, 1966b) insisted that there is still a monotonic relation between 

the productivity of capital and the profit rate based on their belief in marginal productivity 

theory of value that the profit rate is determined through the productiveness of capital. The 

subsequent debate regarding the reswitching theory disproved this marginal productivity 

assertion (Levhari, 1965; Pasinetti, 1966b; Levhari and Samuelson, 1966a; Samuelson, 

1966b). 

 The Cambridge equation was then coined in the aftermath of the Cambridge 

Capital Theory Controversy when Pasinetti (1974) summarized the debate in his growth 

and distribution book almost a decade later. In the long period, it is the Cambridge equation 

that controls capital. Even if there is a relation between the profit rate and capital 

productivity as in the assertion of neoclassical economics, it has to be within the range of 

a long-period expanding economy. Pasinetti relaxed the condition of reswitching and 

 
27 See Meade (1963), Samuelson and Modigliani (1966), Garegnani (1992), Bortis (1993). See Also Stiglitz's 

(1975) outright rejection and Morishima (1977). 
28 Following from the debate between Meade and Pasinetti regarding the neoclassical theory of the rate of 

profit (Meade, 1963; Pasinetti, 1964; Meade and Hahn 1965; Pasinetti 1966) 
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applied Samuelson and Modigliani's diagram (1966a, p. 323) to show that the capital-

output ratio has to be within a blunt 'knife-edge.' The supposed monotonic relation between 

the profit rate and the capital-output ratio is redundant anyway in the long-period full-

employment capitalism.  

 

Figure 2. Samuelson-Modigliani range of the capital-output ratio within the Cambridge 

equation (Pasinetti, 1974, p. 139) 

Figure 2 shows Pasinetti's argument about the narrow range of the capital-output 

ratio given by the Cambridge equation. The vertical axis is the capital-output ratio, which 

is the variable in question because it shows the pattern of technology, and the inverse 

relation of it is referred to as capital productivity in neoclassical terminology. The 

horizontal axis is the profit rate. Under the assumption of long-period full-employment in 

the Cambridge equation, the profit rate shown in equation (3) is independently determined 

from the natural rate of growth and capitalists' saving rate.  Given that the natural rate of 

growth and capitalists' saving rate are exogenous, the profit rate will be the maximum 

natural rate of growth divided by the saving rate: 𝑔𝑛 < 𝑟 <
1

𝑠𝑐
𝑔𝑛 . Hence, the possible 

variation of the capital-output ratio is a severely truncated one, which Pasinetti called the 

Samuelson-Modigliani range. This logical conclusion of the Cambridge equation is based 

on the Harrod-Domar adjustment problem. The profit rate is independently given by the 

exogenous natural rate of growth.  The implication of an independent profit rate is crucial 

because, in effect, it severs the tie between capital and the profit rate.  
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Exogenous distribution  

 

Figure 3 Distributive Justice in France, source Piketty (2014)  

 

 


