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Abstract 

Ludwig Lachmann's Capital and Its Structure ([1956] 1978) is a classic in the literature in Austrian 

economics.  It is mainly discussed in relation to the Austrian contributions to the macroeconomics 

debates of that time -- from Hayek's dispute with Keynes to the capital controversies of Cambridge 

UK and Cambridge US.  Among Lachmann's many ideas developed in that work, critical is his idea 

that the capital structure in an economy consists of heterogeneous capital goods that have multiple 

specific uses.  This fact of the world, makes the intertemporal coordination of economic plans a 

complex phenomenon and not a simple phenomenon.  In the standard macroeconomic account, the 

coordination failure results from a distortion to the interest rate which miscommunicates to economic 

actors the underlying savings and consumption pattern in the economy at that time.  This results in a 

boom/bust cycle, as the malinvestments in production projects are revealed in time and must go 

through a costly correction.  But this discussion is simply an illustration of a much broader problems 

of relative prices as guides to productive activity in an economy and the problem of economic 

calculation.  Our paper explores the capital theoretic side of the socialist calculation debate and 

highlights the importance that an understanding of the capital-using economy consisting of 

production plans made up of heterogeneous goods with multiple-specific uses is to the argument 

about the calculation problem being the lynchpin argument against the feasibility of socialist economic 

planning. 

 

1 Introduction 



In his review of Ludvig von Mises’ Nationalökonomie (Mises 1940), Frank Knight expressed mixed 

feelings about Mises’ framework. On issues of methodology and ideology, Knight was closer to Mises 

than to the rest of the economic profession. Like Knight, Mises was a leading proponent of the 

aprioristic status of pure economic theory. The two were also both out of touch in their “conservative” 

political and economic positions during years characterize by a rising popularity of market regulation 

and macroeconomic policy. Where Knight disagrees with Mises is the latter’s stubborn attachment to 

Bohm-Bawerkian capital theory (Kinght 1941). According to Knight, the theory of capital is 

“peculiarly central” in the book and since Mises’ capital theory is fatally flawed, the whole enterprise 

of sketching a consistent statement of economic was as well (Knight 1941, 410). 

Ludwig Lachmann’s of Human Action -the, somewhat revised, English translation of Mises’ book 

([1949] 1996)- is much more sympathetic. In Lachmann’s view, Mises’s enterprise must be understood 

as continuing the noble tradition of interpretative social sciences in the German speaking world: “In 

reading this book we mus never forget that it is the work of Max Weber that is being carried on here” 

(Lachmann [1951] 1977, 95). Like Weber, Mises believes that the social scientific enterprise must 

depart from the methodological individualist postulate. The two also share a deep appreciation for the 

peculiar role of the method of the social sciences in the world of ideas. Unlike hard sciences such as 

physiscs, chemistry, and biology, economics and its scientific neighbors must rely, in order to make 

sense of the social world, on something other than the experimental method and external observation. 

In other words, social scientific explanations require the application of Verstehen, understanding. The 

social scientist must use introspection to understand the subjective knowledge, plans, and ends of the 

individuals generating the social pehnomenon of interest. Lachmann rightly identifies the necessary 

implication of Verstehen in the subjective interpretation of methodological individualism. Another 

implication is that social, political, and legal institutions emerge as one focus of analysis, as they are 



the means through which individuals with subjective and often inconsistent plans coordinate in 

society. 

At first sight, these two claims -that capital assumes a “pecularly central” position in Mises’ framework 

and that economics is the science of the institutions within which the coordination of subjectively 

determined plans take place- seem ill-founded. In Human Action, Mises devotes only a few-dozen pages 

out of almost nine hundred. Similarly, Weber appears in the book only three times, two of which 

somewhat critically. Nevertheless, we argue that both claims are indeed correct. One of most critical 

contributions of Mises to economics, the economic calculation argument, cannot be fully understood 

if one does not place it in the context of his theory of capital and his understanding of the role of 

subjectivism and institutions within his broader theoretical framework. 

The purpose of this paper is to elaborate this argument by exploring the connection between the 

economic calculation argument and the most sophisticated modern formulation of the Austrian theory 

of capital (Hayek 1978, 191): Ludwig Lachmann’s Capital and its Structure ([1956] 1976). A student of 

Hayek’s at the LSE in the 1930s, Lachmann spent his career expanding the work of Mises and Hayek 

to the study of the capital-using economy, to the role of expectations, and to the nature and function 

of institutions (Lachmann 1971, 1977, Lavoie 1994). For this reason, we believe Lachmann’s work on 

capital is uniquely placed to illuminate the economic calculation argument as well as why it proved so 

puzzling for much of the economics profession to fully comprehend. 

We organize the remaig of the paper as follows. In section 2, we provide a brief summary of the 

socialist calculation debate. Section 3 focuses on Lachmann’s reformulation of the Austrian theory of 

capital. In section 3, we illustrate the implications of Lachmann’s work for a theory of the market 

process and for the argument on the impossibility of rational economic calculation in a centrally 

planned economy. Section 5 briefly concludes.  



 

2 The Socialist Calculation Debate 

2.1 The Impossibility Argument 

In central Europe, the first few decades of the 20th century were characterized by war and social unrest. 

With World War I came the fall of the Austrian-Hungarian and Ottoman empires, the rise of fascism, 

and the first attempts of Marxian inspired movements to take control of the state and lead the global 

revolution of the masses or proletarians against capitalism and the capitalists. 

With the success of the Bolsheviks in Russia, Marxian socialism was finally given a chance to prove 

the superiority of this new, rational system over the anarchy of the market economy. Socialist parties 

throughout the world were looking at Lenin for a model of how to finally implement socialist 

principles into economic and social policy. Between 1918 and 1921, the Soviet government run the 

first-ever experiment in socialist planning (Boettke 1990). Private property was abolished, ownership 

of the means of production was concentrated in the hands of the state, and all economic activity was 

centrally directed by the state bureaucracy. 

This is the historical context of the beginning of one of the most defining academic debates in the 

history of economic thought: the socialist calculation debate.1 The first entry of the debate was Mises' 

famous paper on the problem of economic calculation in the socialist commonwealth ([1920] 1935). 

The publication of Mises' article contributed to the first phase of the calculation debate. Because of a 

linguistic barrier, during this phase, the debate was confined to the German-speaking world. The major 

academics and intellectuals of Austria and Germany, including such figures as Otto Neurath (1919) 

                                                           
1 Don Lavoie's Rivalry and Central Planning ([1985] 2015) is the most authoritative analysis of the debate. Lavoie's 
revisionist take shaped the consensus of the profession (Boettke and Storr 2015). See also Boettke (1998; 2000). 



Karl Polanyi (1922; 1924) and Max Weber ([1922] 1978) (the former two arguing for the feasibility of 

economic calculation under socialism, the latter against). 

The debate was revived in 1935 by the publication of Hayek’s Collectivist Economic Planning in 1935. 

Following Taylor’s paper on the economics of socialism (Taylor 1929), the arguments for the 

superiority of a centrally planned economy was growing in popularity among English-speaking 

economists. These arguments completely ignored the contribution of Mises and other non-English 

writers, thus pushing Hayek to make them available to British and American economists. The 

translation of Mises’ paper, as well as Hayek’s own contribution (Hayek 1935a; 1935b) had two effects. 

First, it forced those economists that supported socialism over the market economy to abandon 

Marxian analysis for technical economics. Second, it prompted the development of market socialism, 

which was expressed in its more sophisticated form by Oskar Lange (1936; 1937) and Abba Lerner 

(1937). 

The power of Mises’ argument comes from its straightforwardness. It can be summarized in one 

sentence as follows: socialism is incompatible with the rational allocation of economic resources. 

Another, briefer but more contentious formulation would be that socialism is impossible. The target 

of this claim is a very specific element of the large family of socialist theories: the “scientific” theory 

of socialism developed by Karl Marx in his writings. Although he never specifically developed the 

blueprint of the socialist administration of the economy, Marx clearly envisioned this as the negative 

of the “anarchy” of the capitalist system (Lavoie [1985] 2015). Thus, socialism will at once keep all 

that is good under capitalism (the industrial method of production and the ability to produce 

unprecedented levels of wealth) and get rid of all that is wasteful, inefficient, and makes the economy 

unstable and prone to shocks (private property over the means of production and the rivalrous process 

of market competition). 



In Mises’ mind, the Marxian project was self-defeating as the institutional arrangements of scientific 

socialism make the productivity of a modern economy impossible. The rational allocation of resources 

in such an economy is directed by a selection process in which the choices of entrepreneurs is 

constantly tested against the preferences of the consumers. Those entrepreneurs who are successful 

in this using the resources of the economy to satisfy the consumers are remunerated, those who do 

not are punished. This profit and loss mechanism is only possible when entrepreneurs have access to 

market-determined factor prices. For such prices to emerge, there must exist a market for capital 

goods, which in turn requires the existence of private property over these goods. Thus, without private 

property over the means of production there are no factor prices and the entrepreneur will have no 

idea which among the infinite possible production plans is the best one from both individual and 

social points of view. As a result, left without the guiding force of factor prices, the actions of the 

entrepreneurs are prevented from adjusting to changes in the relative scarcity of resources. Socialism 

cannot achieve economic order, but necessarily result in planned chaos (Mises [1920] 1935; [1949] 

1996). 

The following example can help us illuminate the logic of Mises’ argument. Imagine you want to build 

a house from scratch. This process requires the purchase or hiring of factors, including land, labor, 

and a variety of materials (wood, iron, bricks, and so forth). Seen as a mere technological problem, 

there are many (indeed, infinite) possible combinations of these factors that would result in a house. 

Seen as an economic problem, only few such combinations will be feasible. The criterion for economic 

feasibility is that the opportunity cost of the resources employed in the production process is 

minimized. Thus, in a market economy, the house will likely be built on relatively agriculturally 

unproductive land, and glass and wood will be more heavily utilized than diamonds and platinum. The 

only reason we can make this prediction is because we know, by looking at the relative prices of these 

resources, what is the opportunity cost of each factor. On the other hand, in a socialist economy, no 



such calculation would be possible. The result would be that resources are not allocated where they 

are valued the most, but where they maximize technological efficiency. Nothing prevent you from 

using gold plates four your ceiling, nor diamonds for the windows, or marble for the walls. Not facing 

a tradeoff, you will select what is technologically the best material for each part of the house. Given 

that there is no reason to assume that technological and economic efficiency coincide, the same 

process (the building of a house) will only be consistent with the rational allocation of resources in the 

presence of market determined prices. 

 

2.2 The Market Socialist Response 

Reactions to Mises’ challenge took one of two forms. The first form was dismissal. Mises, the 

argument goes, believed that economics cannot be applied to socialist economies. The supporters of 

this view, including non-socialist economists such as Frank Knight and Joseph Schumpeter, pointed 

to the work of Vilfredo Pareto and Enrico Barone, who had formalized the model of a centrally-

directed economy in the first decades of the 20th century. These works disproved Mises’ claim that 

socialism was impossible even in theory. Thus, they argue, arguments against socialism cannot be 

rooted on economic theory but on empirical, political, or philosophical considerations (Knight 1936; 

Schumpeter [1942] 2013). The second form is best incarnated by Lange’s response to Mises in the 

first part of his famous paper on the economic theory of socialism (Lange 1936). To Lange, while 

entirely mistaken on the point of the theoretical impossibility of a centrally directed economy, Mises 

was to be acknowledged by all socialists for having directed their attention to the necessity of prices 

even a centrally directed economy. In Lange’s word (1936, 53): “Socialist have certainly good reason 

to be thankful to Professor Mises, the great advocatus diabolic of their cause. For it was his powerful 

challenge that forced the socialists to recognize the importance of an adequate system of economic 



accounting to guide the allocation of resources in a socialist economy. […] Both as an expression of 

recognition for the great service rendered by him and as a memento of the prime importance of sound 

economic accounting, a statue of Professor Mises ought to occupy an honourable place in the great 

hail of the Ministry of Socialisation or of the Central Planning Board of the socialist state.” 

Lange took it upon himself to integrate Mises’ contribution into an economic theory of socialism. The 

success of Lange’s model in convincing the economic profession that the Austrians had lost the debate 

is evidence of his genius. Lange’s proof of the possibility (and, as he elaborates in Lange (1937), 

superiority) of rational economic calculation under socialism relies heavily on the formal similarity 

argument between socialism on the one hand and the competitive market as described by the static 

model developed by Walras, Pareto, Barone, and others. Before the publication of Arrow’s and 

Debreu’s proof of the existence of a general equilibrium in in perfectly competitive markets (Arrow 

and Debreu 1954), it was widely believed that the absence of market power and externality, the 

decentralization of production, and the presence of an auctioneer were sufficient conditions for the 

attainment of the efficient allocation of resources in equilibrium. Given any initial state, the parametric 

function of prices announced by the auctioneer will guarantee that the economy will eventually 

converge to the efficient equilibrium.  

If one could organize a socialist economy in a manner that resembles this model of the competitive 

economy, the same result will follow. Thus, Lange imagines a socialist world in which markets are 

allowed for consumer goods and labor and production is decentralized. For its resemblance to the 

market economy, this model took the name of “market socialism”. Managers are required to maximize 

output given the market-determined prices in the market for consumer goods and the centrally 

determined prices for factors of production. At the end of the production process for any consumer 

good, three outcomes are possible: quantity produced exactly equals, exceeds, or falls short of quantity 



demanded. In the first case is true for all consumer goods, nothing is to be done as the economy is at 

its efficient equilibrium. If, on the other hand, the process results in excess demand and supply, the 

central authority simply adjusts factor prices by increasing those of inputs employed in those industries 

experiencing a surplus and decreasing those of industries experiencing a shortage. Thus, the central 

planner is for the socialist economy what the Walrasian auctioneer is for competitive markets. In both, 

the parametric function of prices makes sure that each price-adjustment pushes the economy closer 

to efficiency. The punchline of Lange’s reasoning is as paradoxical as it is brilliant: any claim on the 

optimality of competitive markets must necessarily apply to socialism as well.2 

 

2.3 General Equilibrium Vs. Market Process 

The Austrian response to Lange was that his conclusions relied on a formal similarity argument 

between competitive markets and market socialism, and not on a true understanding of the 

functioning of the market process. Even non-Austrian economists found that the model falls short of 

proving the theoretical possibility of an efficient socialist economy (Bergson 1967; Hurwicz 1969; 

Makowski and Ostroy 2001). 

The nature of the market socialist response forced the Austrians to reconsider their own position 

within the economic profession at large as well as the theoretical foundations of their alternative 

understanding of economic phenomena (Lavoie [1985] 2015; Kirzner 1988). Up to that point, the 

Austrians would have self-identified as members of the same neoclassical family, alongside the 

Walrasian and Marshallian traditions. The three schools shared the same marginalist and subjectivist 

foundations: the only difference, the argument goes, lies in the language and emphasis of choice of 

                                                           
2 Although the most successful, Lange’s was not the only market socialist model developed as a response to Mises. See, 
for example, Durbin (1936) and Lange (1937). 



each tradition (Mises 1933; Hayek 1933; Viner 2013). With the calculation debate came the sudden 

realization that this was not the case or, at least, not anymore. 

In the following years, both Hayek and Mises worked on a restatement of the tacit presuppositions of 

a theory of the market process that, has the success of the market socialist position had proven, had 

been forgotten. In a series of four articles published within less than ten years, Hayek focused on the 

nature and role of knowledge and change in the economic system (Hayek 1937; 1940; 1945; 1946). 

The neoclassical fixation with the formal, mathematical model of general equilibrium, had blinded 

them from grasping their true importance. Under conditions of general equilibrium, neither knowledge 

nor change are important. This is because general equilibrium assumes that the independent plans of 

all economic agents have already been reconciled. Each and every one of these agents possesses all 

the relevant knowledge, and truly unanticipated change is not allowed to perturb the state of 

equilibrium. If these conditions were actually met in the real world, then the market socialists would 

be right: the rivalry of competition serves no purpose and, to the extent that it wastes resources, it is 

an inferior alternative to central planning. Unfortunately, these conditions are never met. The 

knowledge that allows for the coordination of plans in competitive markets does not exist 

independently: it is itself the product of the market process. To prevent the market process is to 

prevent the very attainment of the information that is necessary for the efficient allocation of 

resources. Furthermore, the nature of this knowledge is such that is cannot be directly communicated 

to a central authority, nor formulated in an objective form and then employed to centrally plan the 

economy. Luckily, the price system in an unhampered market is able to translate this subjective, 

inarticulate, context-specific knowledge into relative prices, which in turn guide the action of all agents 

in the economy. The marginal consumer needs not know that the total supply of tin has fallen to 

adjust his or her actions in a manner that is consistent with economic efficiency: a relative higher price 

for tin will suffice to deter him or her from consumption (Hayek [1945] 1948: 85). In a world of 



continuous and unpredictable change, we must rely on the operation of the market to perpetually re-

discover the knowledge necessary to the reciprocal adjustment of our plans. 

 

3 Lachmann's Theory of Capital 

3.1 Capital Theory Vs. the Theory of Capital 

Once upon a time, the notion of capital occupied a pivotal position in economic theory. The best 

economic minds of their time would dedicate multiple volumes to the understanding of the role of 

capital in economic phenomenon. Today, not so much. One would be wasting her time to find a 

chapter, or even a section, dedicated to the theory of capital in contemporary economic textbooks. 

Where capital is mentioned, it is reduced to a supporting role, as in the neoclassical theory of the firm 

or the Solow growth model. Contemporary treatments of capital (“K”) are derivatives of the theory 

of capital developed by Frank Knight. According to Knight, capital could be treated as an amorphous 

“Crusonia plant” (Knight 1944). In this view, capital grows at a constant rate and does not depreciate. 

Each unit of capital is exactly identical to all others and its marginal value product exactly equal the 

marginal rate of interest. Thus, capital assumes an almost exogenous role in the functioning of the 

economy. The only variable being the amount of capital employed by each individual firm in the 

production of consumer goods. 

Austrian school economists such as Bohm-Bawerk, Mises, and Hayek, along with their fellow traveler, 

the Swede Knut Wicksell, championed an alternative approach to the economics of capital. These 

scholars rejected the idea that capital could be treated as a homogeneous mass. Instead, they 

emphasized the fact that the composition of capital within any economy is the result of the 

decentralized choices of its entrepreneurs. A student of Hayek at the LSE, Ludwig Lachmann adhered 



to the latter approach. Building on Hayek’s work (Hayek 1941), Lachmann took upon himself the task 

to develop this approach. 

By adopting Knight’s approach, neoclassical capital theory had become unable to pursue its task, that 

is “[t]o reduce the heterogeneous assortment of buses, blast furnaces, telephone kiosks and hotel-

room carpets that we call Capital to an intelligible order, to exhibit the design of pattern into which 

all of these have to fit” (Lachmann [1947] 1977, 198). To this capital theory, Lachmann contraposes 

the theory of capital (Lachmann [1956] 1978). The theory of capital departs significantly from capital 

theory in two respects: first, it assumes that capital is functionally heterogeneous and, second, that the 

order of the capital structure of an economy cannot be merely understood as an equilibrium 

phenomenon. These departures have extremely significant methodological and theoretical 

consequences for the theory of capital. Methodologically, the economist must go beyond the static, 

general equilibrium model of the economy, and embrace the more challenging dynamic analysis of 

market process theory and the causal-genetic method (Lachmann [1956] 1978, 39).3 Theoretically, the 

actions of entrepreneurs in reshuffling capital goods to better adjust the capital structure to the ever-

changing economic conditions becomes the focus of analysis. The task of the economist becomes to 

make sense of the structure of “diverse and heterogeneous, yet ordered” capital goods (Lewin 1997, 

526). 

Even more fundamentally, per this approach the very notion of capital becomes meaningless. To truly 

make sense of economic phenomena, one should get rid entirely of the notion of capital as a 

measurable aggregate. This notion makes sense only if one either treats it a homogenous mass or if, 

allowing for physical heterogeneity, one assumes that the economy is in a perpetual state of general 

equilibrium. In the former case, measurement is straightforward. In the latter, the equilibrium 

                                                           
3 On the causal-genetic method, see Cowan and Rizzo (1996). 



assumption must be made because capital goods cannot be meaningfully summed to one another, as 

they lack a common unit of measurement. Under general equilibrium conditions, though, the price of 

each capital good perfectly reflects consumers’ preferences and relative scarcity. Thus, the sum of the 

monetary prices of these assets will also to give us an aggregate measure of the total value of capital 

in the economy. Instead, capital is here seen as “the (heterogeneous) stock of material resources” 

(Lachmann [1956] 1978, 11). 

 

3.2 Capital Heterogenity and the Entrepreneurial Market Process 

The entirety of Lachmann’s reformulation of the theory capital builds on the notion of capital 

heterogeneity (Lewin 1997). In his own words: “Heterogeneity of Capital means heterogeneity in use; 

Heterogeneity implies Multiple Specificity; Multiple Specificity implies Complementarity; 

Complementarity implies Capital Combinations; Capital Combinations forms the elements of the 

Capital Structure” (Lachmann [1956] 1978). 

A fundamental implication of capital heterogeneity is that the way in which capital goods are combined 

matters. Before further exploring the pervasiveness of such implication, we must first clarify the 

meaning of heterogeneity when dealing with the theory of capital. Physical heterogeneity is beyond 

the scope of economic theory, and is especially alien to any subjectivist economics. The physical 

properties of an object have little independent influence on the overall structure of the order of capital. 

From the perspective of the theory of capital, the only relevant heterogeneity is functional 

heterogeneity. Goods differing in their physical characteristics but serving the same function in the 

production process should be treated as homogenous, while goods with similar physical properties 

should be treated as heterogeneous as long as they occupy different roles in the process of production. 



Indeed, since man has been able to transform matter according to his will, it is the expected function 

of a capital good that determines its physical aspect, not vice versa (Lachmann [1956] 1978, 56). 

As we mention above, the notion of heterogeneity implies also implies that of capital multispecficity. 

Each element in the capital structure of the economy can be employed in the production of more than 

one good. Neither heterogeneity nor multiple specificity pose a problem in general equilibrium. Under 

statics, the entirety of the economy can be described as complex yet unified “plan” to translate 

consumer preferences into consumer goods under the unavoidable constraint imposed by scarcity. 

This unified plan has the same property as that of an individual entrepreneur. Ex-ante, unperturbed 

by external factors, an individual plan is always internally consistent and therefore in equilibrium 

(Hayek [1937] 1948). Each moving part, each factor of production, each capital good and labor service 

is a perfect complement of every other part as long as the plan they make up is nor revised. An 

economy in general equilibrium is also characterized by a perfect consistency of all the individual plans 

it contains. All the capital goods in the economy will also be perfect complements for one another: 

“complementarity will exist between all factors in the system in precisely the same way as in each firm” 

(Lachmann [1947] 1977, 202). 

Real economies are neve in a state of general equilibrium. Unexpected error and change are ubiquitous. 

Thus, we cannot treat entrepreneurial plans as coordinated by assumption, which implies, we cannot 

treat the overall order of capital as being perfectly consistent. The presence of unpredictability and 

error in the model open the door for the notion of substitutability of capital. While complementarity 

is still fundamentally important, and even necessary, to understand the order of capital under dynamic 

conditions, it is not sufficient. Capital substitutability is also necessary. Since at any moment, some 

plans are going to need some modification, the entrepreneur will have to rearrange the capital goods 

under his or her control.  



“Substitution […] is a phenomenon of change the need for which arises whenever something has 

gone wrong with a prior plan. Substitutability indicates the ease with which a factor can be turned into 

an element of an existing plan. A change in plan is possible without a change in of end. The importance 

of substitutability lies in that it is usually possible to pursue the same end (output) with a different 

combination of factors.” (Lachmann 1978, 200) 

The economic system continually moves capital goods from one production process to another. Such 

goods are characterized by multiple specificity. Multiple specificity simply means that a capital good 

can be technically employed in the production process of different outputs. The same sewing machine 

can be employed in the production of evening gowns or sport apparel; the same laptop can be used 

in the newsroom of a media outlet or by a coder for an online startup; and so forth.  

Imagine the case of an entrepreneur in the carpentry industry. In order to be an effective carpenter, 

this entrepreneur must possess a variety of tools (saws, hammers, chisels, and mallets of different sizes 

and shapes). To simplify the discussion, assume these are the only capital goods employed by our 

entrepreneur. In the world of general equilibrium, these tools are both complementary for each and 

complementary to the overall capital structure in the economy. Imagine now that some exogenous 

shock,4 say, an outward shift in the demand curve for wooden products. After this change, our 

entrepreneur realizes that some alternative combination of capital goods has suddenly become more 

profitable in the pursue of the same plan. Thus, he would get rid of some of the tools currently 

employed and purchase new ones (say, electric drills and saws). Before the unpredicted change, the 

old and new tools were complementary as parts of an ordered, undisturbed economy. After the 

change, they have become substitutes, and the entrepreneur must make a choice between them, based 

on the expected profits of alternative production processes: “Suppose, for instance, that a store has 

                                                           
4 The shock must be understood as external and therefore exogenous to our entrepreneur, not to the economic system 
as a whole. 



four delivery vans, physically completely alike, each of which delivers goods in one quarter of the 

town. […] Evidently, at the moment at which the production plan is made they are perfect substitutes 

for each other. But once the plan is set in motion they are turned into complements.” But what if one 

of the vans breaks down? Now the business owner is faced with the decision of where to allocate the 

remaining vans. The vans are again substitutes for each other (Lachmann [1957] 1977, 56). 

To Lachmann ([1971] 1977; [1956] 1978, 13-15), the market economy is a process is guided by the 

entrepreneurial action in the pursuit of pure economic profits. Entrepreneurial action in the market 

takes place in a world of disequilibrium and limited information. Concepts such as knowledge, 

uncertainty, and expectations take center stage in the analysis. Based on his or her subjective 

understanding of current economic conditions, much of which is derived from existing disequilibrium 

prices, and his or her expectations of tomorrow’s state of the world, the entrepreneur must devise a 

plan to carry out production (Lachmann [1956] 1978, 20). But “[a]s long as we disregard the 

heterogeneity of capital, the true function of the entrepreneur must […] remain hidden” (Lachmann 

[1956] 1978, 16). The entrepreneur must hire capital goods and labor must today, in order to combine 

them in the production of some valued output to be sold tomorrow. The goal is to maximize the 

difference between tomorrow’s receipts from the selling of his or her product and today’s expenses 

in the purchase and hiring of the factors of production. Still, “the entrepreneur’s function as regard 

capital is not exhausted by the hire of services. Here his function is to specify and make decisions on 

the concrete for capital resources shall have” (Lachmann [1956] 1978, 16). Error and change will 

prevent the plans of all entrepreneurs from being both mutually consistent and consistent with the 

desires of consumers. In such a world, summing up such prices does not tell us anything meaningful 

about the true state of the economy. The understanding of the true nature of this process, on the other 

hand, can illuminate the functional relationship of different capital goods, the effect of change in 



underlying economic conditions on capital structure, and the role of the entrepreneur in the market 

process. 

 

4 Economic Calculation in the Capital-using Economy 

During the socialist calculation debate, the role of capital in a modern, capital-using economy was 

seldom the explicit focus of analysis. It would be a mistake, though, to say that it was entirely ignored. 

This is especially the case with respect to Mises’ original contribution and its reformulation by Hayek. 

Mises’ paper contains an explicit reference to the problem of capital in a dynamic world in his example 

of the building of a railroad. Monetary calculation is the most efficient method at the disposal of 

mankind to evaluate the relative value of all inputs going into the construction of the railroad (Mises 

[1920] 1935, 108). The socialist planner must rely on some arbitrary measure (say, hours of labor) to 

replicate the same calculation. Unfortunately, no such arbitrary measure can ever reflect the actual 

relative scarcity of factors of production in relationship with the current and future state of consumer’s 

demand. 

While the major focus of his response to the early market socialist models was on the knowledge-

generating properties of rivalrous markets, Hayek also discussed some problems pertaining the 

production and allocation of produced means of production in a socialist economy. Hayek imagined 

the problem of an entrepreneur that must use a highly specific capital good in the production of some 

output (Hayek 1935, 227). In a competitive economy, the expected prices of all possible outputs 

produced with this asset are enough to determine its value, as entrepreneurs in different markets will 

bid for its services and the asset will end to its highest (expected) use. Furthermore, in a competitive 

economy, the highest bidder will be comparing the services of this asset with those of all relevant 

alternatives capital goods. Thus, the market process, through the decentralized choices and evaluation 



of a variety of profit-seeking entrepreneurs, will allocate the asset to its highest value use and also 

make sure that no other assets can be employed in its stead more effectively. Only in such case would 

this asset ever be produced and, exclusively under these conditions would the entrepreneur have any 

indication as to how intensely he or she should use the asset (Hayek 1935, 228). The central planner 

has no way of replicating this process under realistic conditions, as the economy is never in a static, 

ever-replicating state, and it cannot rely on any accurate measure of the marginal cost curve of 

alternative production processes. 

Hayek’s argument can be summarized as follow: only a truly competitive market (that is, a market 

where firms can compete against each other by experimenting with new methods of combining scarce 

resources based on alternative expectations of the future state of the economy) can solve the problem 

of imputation. To operate rationally, an economic system must be able to “impute” the value of all 

factors of production (including natural resources) on the base of the expected consumers’ evaluations 

of the final product. Early responses to Mises’ challenge had ignored this problem altogether by 

assuming that the value of capital good could be identified by equating price to marginal cost, as if 

marginal cost was an objectively observable magnitude. The clearest example of this attitude is Joseph 

Schumpeter’s ipso facto fallacy. In Capitalism, Socialism, and Democracy, Schumpeter criticizes the Austrian 

position in the calculation debate as ill-founded. If we define socialism as the communal ownership 

of the means of production, thus allowing for the existence of consumer goods (as Mises does), then 

the rational allocation of resources is perfectly attainable, at least in theory: 

“[F]rom the elementary proposition that consumers in evaluating (‘demanding’) consumers’ goods ipso 

facto also evaluates the means of production which enter into the production of these goods.” 

(Schumpeter [1942] 2013, 175) 



As Hayek pointed out in response to Schumpeter, “the values of the factors of production do not 

depend solely on the valuations of consumers’ goods but also on the conditions of supply of the 

various factors of production.” In order to solve the calculation problem, then, the central planner 

would have to have knowledge of all these facts “simultaneously.” But it is the very nature of the 

economic problem that this knowledge is not and can never be given to a single mind, or even to a 

small group of minds (1945, 529-530). 

To illustrate this point, imagine a world in which, at every period, each member of society where to 

receive a bundle of consumer goods. While the composition of each individual bundle could vary at 

every period, the sum total of each good stays the same. Soon, a general system of relative prices 

would emerge to reflect the consumers’ evaluation of the goods and highly demanded goods will trade 

for larger quantities of less demanded ones. Now you must use these prices to guide production of 

the consumer goods in this society. Clearly, this knowledge is necessary but not sufficient to do so 

efficiently. This would also require knowledge of all the alternative uses of all resources at your disposal 

and, more importantly, of the opportunity cost (expressed in terms of money price) of each unit of all 

factors of production. Given enough time, you would probably be able to produce the right amount 

of each good to satisfy demand, but your overall plan will differ from those that would emerge 

production were entrusted to market forces  

The above discussion illuminates how the neglect of the theory of capital (as opposed to capital theory) 

by neoclassical economists prevented the market socialists from truly grasping the nature and 

significance of the Austrian critique. In a modern industrial society, the problem of the production of 

capital goods and their combination in the individual plans forming the order of capital is the economic 

problem. To assume that this order already exists or that it merely needs marginal adjustments is to 

avoid to address the problem. Thus, if one were to take an extreme Knightian position and take capital 



as perfectly homogenous, the central planner in a socialist economy could easily solve the calculation 

problem. All it takes is for the planner to allocate each marginal unit of the Crusonia plant to the 

production of a unit of the next, most highly valued consumer good. Say, for example that there are 

only two goods in the economy: bread and butter. Knowing consumers’ evaluation, the central planner 

will allocate each next unit of capital to the production of bread unit the marginal unit of bread is less 

valued than the first unit of butter, and so on until either demand is satiated or all the capital has been 

consumed. 

Table 1: Alternative Views of Capital 

 Heterogeneous Homogeneous 

Perfectly Specific One-to-one correspondence One-good economy 

Multispecific Lachmannian theory of capital Standard capital theory 

 

Let’s now consider the case in which capital of heterogeneous but perfectly specific. In this case as 

well, imputation is not necessary to achieve a rational allocation of resources. In such a world, there 

is a one-to-one correspondence between capital goods and consumer goods and the role of the central 

planner is to put the former in use to produce the efficient combination of the latter.  

It is only by adopting Lachmann’s view, a view that was implicit in Mises’ and Hayek’s reasoning, of 

the order of capital as made of heterogeneous and multispecific capital goods that one can understand 

the problem of rational economic calculation. In this case, the economy must rely on each 

entrepreneur’s monetary calculation and the profit and loss mechanism to reduce the misallocation of 

multispecific capital to production plans resulting in less-valued output. 

“[H]eterogeneous capital resources do not lend themselves to combination in any arbitrary fashion. 

For any of given number of them only certain modes of complementarity are technically possible, and 



only a few of them are economically significant. It is among the latter that the entrepreneur must find 

the ‘optimum combination’. The ‘best’ mode of complementarity is thus not a datum” (Lachmann 

[1956] 1978, 3). 

In the world of capital heterogeneity and multiple specificity, the institutional arrangement underlying 

the production process does matter. Property rights suddenly matters: they provide the condition for 

the generation of those factor market prices that contain the necessary information for the allocation 

of resources to alternative production plans. The combinations of capital goods that make up these 

plans are not the result of an ipso facto, but of the purposeful choices of many separate entrepreneurs, 

each with his or her own limited subjective knowledge and expectations. Faced by a myriad of factors, 

all, in one way or another, fungible in the production of the output of interest, the entrepreneur will 

choose the ones that minimize cost at any given quantity of output. Since these goods can also be 

employed in the production of many other outputs, he or she must compete for their services against 

all other entrepreneurs in the economy. In so doing, and without knowing it, they discipline an 

unintelligible chaos of goods and services into an imperfect, yet ordered pattern. 

 

5 Conclusion 

We have argued that the Austrian argument in the socialist calculation debate cannot be fully grasped 

without an understanding of the function of capital in Mises’ sna Hayek’s theory of the market process. 

We also argue that Lachmann’s refinement of Austrian capital theory offers the best insights into this 

problem. It’s only when we account for the possibility of capital heterogeneity and multispecificity 

that we can understand the economic problem of society: how to allocate resources as to maximize 

the satisfaction of consumers. If capital were perfectly specific and homogeneous, there would be no 

puzzle to be solved: all of K would be employed in the production of one output, Y. No calculation is 



necessary, as there is no rivalry between alternative ends for the same resource. Similarly, calculation 

is not necessary when homogeneous capital is allocated to the production of a variety of consumers 

goods. Each next unit of capital would “simply” be allocated to the production of the next highest 

valued unit of consumers goods. If, on the other hand, capital is assumed to be heterogeneous but 

perfectly specific. In this case, there would be a one-to-one correspondence between capital goods. 

Once again, there is no calculation problem in this situation. It’s only when we assume both capital 

multispeicifity and heterogeneity that calculation assumes a critical role. Entrepreneurs must use their 

judgement to decide which combination of capital goods is the ne the best serve their interests and 

thus the interests of consumers. The institution of monetary calculation enables this entrepreneurial 

judgement in a complex, industrial society. Without market generated prices, such a calculation is 

impossible, and therefore so is rational economic calculation. 
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