
to which the conclusions of that debate must be modi ed in the light of the subsequent de-

machinery currently available in the West and with a careful choice of ef cient algorithms.



modi ed in the light of the development of the theory and technology of computation

calculation is unworkable. Speci cally, we argue (a) that labour-time calculation is de-

machinery currently available in the West and with a careful choice of ef cient algo-

nal section presents our conclusions.

This paper is conceived as complementary to a forthcoming book on the rede nition of socialism (Cock-

1. In the rst decade of the twentieth century, Pareto and Barone show the formal

ist calculation would face practical dif culties—in effect, it was being claimed

practicability of a Lange-type system, but it suf ced as a theoretical answer to Mises

(1983), among others, and the argument has since been ampli ed by Temkin (1989).



Version—served at best to de ne the limiting end-point of dynamic adjustment under

the disequilibrium pro t-seeking dynamic of capitalism.

equations cannot be set up in the rst place. Lavoie even chides Hayek for including

the dif culty of solving ‘thousands of equations’. Far from strengthening the Austrian

economy of Marx and Engels would inevitably nd itself “groping in the dark”, pro-

in terms of its dual: how to choose the most ef cient method of production in order to

maximization of useful effect? Useful effect for whom, as de ned by whom? The dual

‘cost’ that is to be minimized must be de ned theoretically in terms of useful effect or

producing a de nition of the ‘true optimum’, and if this is to be de ned in terms of

welfare or utility function, a notoriously dif cult if not chimerical task, and one that

concrete systems may be judged—then one must nd a different basis for arguing in
favour of one system over others. We nd that Mises wavers on this point: he wants

As regards the means for rational decision-making, Mises identi es three possi-

value’ (i.e. assessment of useful effect). In the case of nal consumer goods (in Mises



It would not be dif cult for a farmer in economic isolation to come by a distinction be-

eld. In such a case the processes of production involved are relatively short and the

Within the narrow con nes of household economy, for instance, where the father can
supervise the entire economic management, it is possible to determine the signi cance

between the allocation of means of production and the production of speci c use-values
is readily apparent, this may be suf cient for achieving ef ciency.

of resources requires the use of some objective ‘unit’ in which costs and bene ts may

advances in arti cial intelligence, in particular recent work on neural nets, may be

arithmetic, in the form of the explicit maximization of a scalar objective function (pro t

question be a set of rms operating in a market, a planning agency, an autopilot on an
aircraft or a butter y’s nervous system; it is by no means necessary for the computation

able to model signi cant aspects of the system being controlled. Firms do this by

On the other hand, consider an example of a neural control system. A butter y
in ight has to control its thoracic muscles to direct its movement towards objects,
fruit or owers, that are likely to provide it with sources of energy. In so doing, it

energy consumption and bring different bene ts in terms of nectar. The butter y’s ner-
vous system has the task of optimizing with respect to these costs and bene ts, using

timony to its computational pro ciency. It appears that neural networks are capable
of producing optimal (or at least highly ef cient) behavior, even when faced with ex-

kind made prior to the scienti c understanding of the nature of computation.

Cockshott (1990) presents a speci c proposal for the balancing of an economic plan in the presence
of constraints in the form of stocks of speci c means of production, drawing on the idea of ‘simulated

the minimization of a loss function in relation to a desired vector of nal outputs—but it points the way to
application of arti cial intelligence techniques to the task of economic planning.



This doubtless re ects the fact that although Marx and Engels had laid great stress on

On a rst impression calculation in terms of labour also takes into consideration the nat-

At rst sight this might appear a

resources in units of labour hours. It is dif cult to imagine how this could be done in a

We do not wish to deny there is a problem here. We do, however, nd it rather

a difference here: if labour value is de ned as

far-sighted decisions on resource conservation than pro t-maximizing rms.
not argue this point at length here; two observations will have to suf ce.

might open up democratic debate on speci c technologies or projects with substan-

this had more to do with a lack of democratic accountability, and an historically speci c emphasis on the



‘ef ciency’ measured in terms of labour-minimization. We have no problem with the

be trusted to a private landowner, voluntarily eschewing the maximization of pro t, or

procedure is needed: rst calculate the transfer rates as if all inputs were simple labour,
then use those rst-round transfer rates to re-evaluate the skilled labour inputs, on this

To conclude this section, we nd that Mises’ two speci c objections to the use

suf ces” (1935: 109). When discussing labour-time calculation, he draws attention to

By reference to prices, rms are able to decide on cost-minimizing technologies, and
to decide between producing different products on the basis of their pro tability. And

pro t have to do with achieving ef ciency in the satisfaction of human wants.
But the two criteria are much less closely identi ed that Mises allows. Consider the



he nds, from reference to the exchange values obtaining in the market, that he will not
be able to produce pro tably, this shows that others understand how to make a better use

pro tably
pro table and what is most ‘economical,’ or simply ‘better,’ is unjusti ed.
capitalists cannot make pro ts by producing something nobody wants, or producing
with gratuitous technical inef ciency, but that is not enough to sustain Mises’ claim. Is

luxury cars proves more pro table than simple housing, does that show that the cars

of the pursuit of pro t and the satisfaction of needs, concerns the inequality of incomes

There is no question of ‘ rst’ producing output

commodities for pro t is

that pro t-maximization equals maximization of the satisfaction of human needs. If

apparatus which Mises advisedly avoids. Rather, Mises will have to be satis ed with

This assertion is made quite explicitly in Socialism: “To direct production towards pro t simply means
Between production for pro t and production for needs there

duction (speci cally the distribution of the means of production—see for instance Marx, 1974: 348). In

agents treat prices as parametric and (b) they optimize in a de nite manner with respect
to those prices. Given (a) and (b), each price vector maps onto a de nite pattern of

the given prices; and x output such that marginal cost equals price of output. At the

suf ciently similar to the better-known proposals of Lange that they do not require separate examination



There is no denying the ingenuity of this ‘solution’. Neither is it dif cult to see its

Mises (1949: 701–2) states that on the traditional de nition, socialism necessarily

sumed superiority of socialism rested on the “uni cation and centralization” inherent

socialist planners will take into account external costs and bene ts which are ignored
by private rms (though he does not say exactly how). Third, while his system em-

needs’) “is by no means such economic nonsense as might appear at a rst glance”

are distributed by free sharing until, nally, all the prime necessaries of life are pro-
vided for in this way, the distribution by the price system being con ned to better qual-

clear that he thought of the market—even his arti cial market of 1938—as merely one

Mises regarded as trivial, while totally failing to engage with the dif cult question of

goes on to argue that centrally-dictated prices cannot respond to change as exibly as



risk of ‘ossi cation’ of the process). As the results of such experimentation come in,

are under the incentive to preserve their property and to make pro ts which increase

personal nancial ruin (in case of failure), then we atly disagree.

see no scienti c justi cation.
We are not quite ready yet to de ne ‘success’ in this context, but we shall do so in section 4.2.2 below.

must suf ce. We agree with Mises that this function will not be entrusted to pseudo-

will be demoted and lose in uence if unsuccessful. It is important that there should be

might be a better term, as there is no real market) for speci c means of production?

bility of rational calculation under socialism (in the sense of nding the most effective



(1977), for instance, lays great stress on the dif culty of constructing a balanced plan:

nal outputs (see also Ellman, 1971). As a result the plan was always ill-formulated:
instructions to enterprises were excessively aggregated, speci c supplies and demands
failed to match, and a good deal of informal barter and ‘ xing’ (socialist ‘anarchy’, so

it is unrealistic to suppose that the planners could have a complete speci cation of

nal comment on Lange will serve to lead into our presentation of the ‘absent

‘The director’ is Mises’ idiosyncratic personi cation of the planning authority.

happen to agree—subject to the quali cations registered in section 2.2 above—with

of the tendency for the rate of pro t to fall, and so on). But there are several passages

of value into context as the speci c ‘form of manifestation’ of this necessity under the



the distribution of social labour in speci c proportions is certainly not abolished by the
speci c form of social production; it can only change its form of manifestation. (Marx

This view is ampli ed in various passages from Volume III of Capital. For instance:

not only is no more than the necessary labour-time used up for each speci c commodity,

satis es the quantitatively de nite social need for each particular kind of product in an

Our nal citation in this vein is from Volume 1 of

the dif culties to be overcome in attaining the useful effect aimed at.” After discussing

Let us nally imagine, for a change, an association of free men, working with the means of

for production, the labour of each individual, however varied its speci cally useful

the labour-power employed; the limit to his using a machine is therefore xed by the

cost therefore greatest. A footnote draws the inference that “the eld of application of

‘simplicity’ of measuring the labour content of goods, and he does not venture any speci cs on how ‘useful



other things, the measurement of the labour required to produce speci c goods and ser-

speci c use-values, or in other words the progressive augmentation of the quantum of

of consumer goods under socialism, we brie y consider the Marxian cri-

ve

generate differential rates of pro t, which in turn guide capital into branches of pro-

excessive, in the classic Smith/Ricardo manner. If such divergence is ruled out by at,

with shortages and surpluses of speci c commodities arising everywhere.

Appendix to Marx, 1963), while Engels tackles Rodbertus’s variant in his 1884 Preface to the rst German

nd a consistent line of attack on such proposals.

through market competition. Labour is rst of all ‘private’ (carried out in independent

of labour. Inef cient or lazy producers, or those using outmoded technology, will fail

amount which is de ned as ‘necessary’ (with respect to either average productivity or

with its labour value—even if it is produced with average or better technical ef ciency.

ishness of the arbitrary xing of prices in line with actual labour content, are obviously

ist planning, we must be careful to de ne the limits of the Marxian critique of labour

direct calculation in terms of labour content, so that by the 1920s the gure widely re-

tion of xing prices according to actual labour content



process. And here the reshuf ing of resources in line with changing social needs and
priorities does not proceed via the response of pro t-seeking rms to divergences be-

consumer goods through ‘labour certi cates’.

of communism. At some future point, when ‘all the springs of cooperative wealth ow

each according to his needs,’ but in the rst stage of communism Marx envisages a

of it. Society gives him a certi cate stating that he has done such and such an amount

certi cate he can withdraw from the social supply of means of consumption as much as

The labour certi cates Marx talks of here are quite different from money. They do

goods via labour certi cates under socialism is quite a different matter; it is one possi-

If we assume, as a rst approximation, that the conditions of production may be repre-

is the technical coef cient representing the input of product

direct labour coef cients, and matrix of technical coef cients. It

less nd it useful to employ the term ‘labour value’, or simply ‘value’, as a shorthand for the sum of direct

produced jointly and in a xed ratio from the one production process, the individual labour values of the
goods will be unde ned. It turns out, however, that given the particular use which we propose for labour



of desired nal outputs, for consumption and accumulation of means of production. In

economy, for instance, the number of separately identi able products is of the order of

. This gure represents the approximate number of elementary calculations

iterative approximation methods which are substantially more ef cient (the Gauss–

technical coef cients is likely to be very , when speci ed in such detail. There

production of the inverse Leontief matrix, for a system speci ed in full detail, is well

in this eld continues apace.

socialism) who were arguing in the rst half of the twentieth century that such calcula-

construction of the rst Soviet input–output model in 1960, Soviet planners came one

inputs be dated, with past labour being ‘marked-up’ at some speci c rate. Samuel-
acker (1972) offered an in uential analysis of the question, under the

input–output methods to elds such as inter-regional analysis (Ellman, 1971, 1989).



bourgeois pro t rate.’
only in a stationary system: otherwise a rational plan should call for a set of modi ed

coef cient in the input–output system by a factor

supply. Samuelson’s spurious polemical identi cation of such a plan parameter with
the ‘bourgeois pro t rate’ apart,

population growth is slow and historic labour content is used in de ning values).

signi cant only in the case of long-term projects, and it is here that the rationality of

to insigni cance by the use of a positive discount rate. We believe that such issues call

social labour to the broad categories of nal use (accumulation of means of produc-

tics, and if the principle of labour-time minimization is adopted as the basic ef ciency

Marx we take the idea of the payment of labour in ‘labour certi cates’, and the no-

of labour time). From Lange we take up a modi ed version of the ‘trial and error’

The plan parameter has the same formal properties as a rate of pro t, but their magnitudes would be
equal only in a world in which the bourgeoisie sel essly devoted all of its income to accumulation!

to de ne certain issues as matters of

The central idea is this: the plan calls for production of some speci c vector of
nal consumer goods, and these goods are marked with their social labour content. If

certi cates

target vector of nal outputs should be calculated in advance (so if the achievement of

pendent measure of consumers’ valuations; and the price, in labour certi cates, which

`

An alternative algorithm which makes allowance for given stocks of speci c means of production is

quantity of articles in every particular sphere of production requires a de nite quantity of social labour-time;



Returning brie y to some concerns raised in section in section 3.1 above, we are

the product is one for which people are willing to pay, in the form of labour certi -

there is no scale of operation at which this condition is satis ed.

speci c arguments made by Mises in 1920 were correct or not?
First, it is instructive to exercise one’s sense of history. It is little more than fty

of the jointly-produced goods will be unde ned.
, in a xed ratio of

than two jointly-produced goods, but we illustrate with the simplest case.) Let us de ne

is, we assume, well de ned. The process is to be operated at

these prices being stated in labour certi cates. Then the corresponding price of the
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