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GÜNEY IŞIKARA AND ÖZGÜR NARIN

ABSTRACT: The notion of productive forces is usually grasped 
from a narrow perspective which reduces its content to technol-
ogy and productivity. The distinction between force (Kraft) and 
its expression (Äußerung) plays a key role in Marx’s dialectical 
analysis. Insofar as force is the outcome of a relation in dialectics, 
productive forces comprise an active element, namely labor. It 
is through the mediation of this active element that relations of 
production intervene in the process of expression of productive 
forces, which indicates the agency, that is the subversive subject, 
its empowerment and possibilities. Under capitalism, all aspects 
of individual and social life are reduced parameters to serve the 
overriding principle of profit maximization. Only the empower-
ment of working people can avoid such parameterization of society, 
which requires the abolition of the law of value as well as private 
property in the means of production, but is not granted by this 
abolition. The empowerment of workers is not an outcome of 
the advancement of productive forces, but is rather a significant 
element of the latter.

KEYWORDS: Productive forces, relations of production, 
parameters of planning, parameterization of society, workers’ 
empowerment

1. INTRODUCTION

THE 20TH-CENTURY practical experiences of socialism had 
to confront the problem of rapid development of productive 
forces. The term “productive forces” was mostly used to signify 

material productivity. Correspondingly, a paramount goal of socialist 
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countries was perceived as catching up technologically with advanced 
capitalist countries, and defeating them on grounds of efficiency, 
aggregate output, the space race, and so forth.

Towards the end of the century, many socialists started to appro-
priate markets following the disintegration of the Soviet Union and 
market reforms in China, while others rightly emphasized the increas-
ing availability of key technologies of communication and informa-
tion that can significantly help with planning and coordination of 
economic activity. The conclusion reached by most thinkers in this 
second group was that socialism had become more feasible than ever.

In this paper we raise a caveat that qualifies both points raised 
above. No matter what technology is at stake, it has a social character 
reflected in the way it is produced, applied, enabled and limited. 
Thus, no specific technology is necessary to render a planned socialist 
economy feasible; nor is its presence sufficient to declare the “inevi-
table victory” of socialism.

In section 2, we offer an interpretation of the notion of produc-
tive forces that emphasizes the potential implications of produc-
tive forces perceived dialectically through the active factor of labor. 
Insofar as force is the outcome of a relation in dialectics and it has 
to express itself, the relations of production intervene precisely in 
the process of this expression. This process of intervention indicates 
the agency, that is the subversive subject, its empowerment and pos-
sibilities. This dialectical inversion of the concept of force, as seen 
in one of Marx’s largely unnoticed passages, introduces our main 
theme: the paradox of parameterization of society and the social 
construction of parameters.

Section 3 opens by discussing the parameterization of the social 
element under the mystifying conditions of capitalist production, 
and how and why this alienation represents a risk that is relevant for 
socialist societies as well. It then highlights the socialization of the 
parameters of planning, and relates this to the conceptual frameworks 
used in discussions of envisioning socialism.

Section 4 is informed by our studies of the Chilean (Cybersyn) and 
Soviet (OGAS) attempts to plan the economy by means of a nation-
wide computer network, which are mentioned only in an ancillary 
way in this paper. We confine ourselves to outlining the implications 
of the preceding conceptual discussion for certain institutional and 
procedural aspects of planning with modern tools and technologies.
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2. PRODUCTIVE FORCES BEYOND PRODUCTIVITY

Postwar Soviet history bore witness to a shift in perception of pro-
ductive forces (what Marx called Produktivkräfte) to mere means of 
production and technology. In this framework, the advancement of 
productive forces was confined to technological development. Cold 
War competition, combined with post–World War II Soviet Marxism, 
culminated in technological determinism, which was reflected in the 
“Scientific and Technological Revolution” (STR) jargon (Dryhakhlov, 
1984), in which computers were believed to be “machines of commu-
nism” (Gerovitch, 2002, 256). One can also add that Soviet Marxism 
and the Third International pursued a strategy of assigning a “type” 
of revolution according to the country’s stage of development, the 
so-called “theory of productive forces.”

The often forgotten aspect of productive forces was the “active 
side,” namely labor. Lukács, for instance, criticized the technological-
determinist perspective and highlighted labor as well as the social 
relations of production (Lukács, 1971; 1966). For Marx, productive 
forces actually include human labor as well as the combination of 
labor, cooperation (1976, 451), means of production, “labor’s natu-
ral productive force” (651), which is to say, nature and geography 
(1962, 538).1 Labor hence plays a key role of mediation in terms of 
understanding the dialectic between productive forces and relations 
of production. In the Introduction to the Grundrisse , Marx points this 
out in the following way (emphases in original): “Notabene in regard 
to points to be mentioned here and not to be forgotten: . . . Dialectic 
of the concepts productive force (means of production) and relation of produc-
tion, a dialectic whose limits are to be determined, and which does 
not sublate the real difference” (Marx, 1973, 109).

Our intention is to develop a reinterpretation of the force concept 
in Marx, with the help of Hegelian dialectics. Physicists define force 
as an interaction, which was discussed in depth by Hegel in his Logic. 
Having studied the latter so closely, it is very unlikely that Marx had 
a mechanistic concept of productive forces in his mind. Even though 

1 For a similar remark by Engels, see his letter to Borgius, January 25, 1894 (Engels, 1934). 
It is interesting to note that, while the technological determinist approach to productive 
forces dominated the political discourse in the USSR, Hikmet Kıvılcımlı, a Turkish revolu-
tionary and theoretician, was underlining the human factor as well as geography, historical 
background and technology as components of productive forces (Kıvılcımlı, 1965).
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the term was already used by classical economists like Smith and then 
adopted by Marx,2 the dialectics Marx referred to and used in all of 
his works gives us far stronger implications than some of the modern 
interpretations.

The force in Produktivkraft is often interpreted in terms of the state 
of physics of Marx’s time, that is, the age of heat, entropy and energy 
(Wendling, 2009, 74; Mirowski, 1989, 394; cf. Caffentzis, 2007, 30). 
However, “force” in Hegel has more far-reaching implications than 
the narrow use of the term by classical political economists, especially 
Smith and Ricardo. “Force” in Hegelian dialectics is dynamic and 
above all, it is about “relation.” This motivates us to revisit the concept 
of productive forces, and especially reevaluate its position and dia-
lectical movement in terms of relations of production. Our focus will 
be on the human side of forces of production, that is the productive 
power of labor. The reinterpretation of force (Kraft) in Hegel sheds 
light on Marx’s concept of productive forces in many ways. We will 
focus only on two aspects for the purposes of this paper.

First, a force has to express (äußern) itself (Hegel, 1991, 207).3 
This is the point where agency and social relations intervene. It is the 
relations of production that determine this expression. Labor power 
(Arbeitskraft), which actually contains the term force (Kraft) in Ger-
man, expresses itself in the process of production. This expression is 
nothing but the expenditure of labor power. The distinguishing fea-
ture of the capitalist mode of production is the spatial and temporal 
separation of the expenditure of labor power and its reproduction.4

With the commodification of labor power, the use value of labor 
becomes actualized in the production process, while its exchange value 
is related to the reproduction of this commodity, that is, the wage. 

2 For the translation of Produktivkraft as “productive force,” see Suchting, 1982. Note that, in 
the German philosophical tradition, “Kraft” also had the meaning of “potentia” and “power” 
as well as force. Herder had translated Spinoza’s “potentia” as “Kraft” (Schmidt, 2009, 289).

3 In the translations of Hegel, Äußerung is translated as “utterance” or “expression.” Since 
both of them have the etymological origin referring to “out,” “outer,” both are possible, but 
we prefer “expression.”

4 “One consequence of the peculiar nature of labor-power as a commodity is this, that it 
does not in reality pass straight away into the hands of the buyer on the conclusion of 
the contract between buyer and seller. Its value, like that of every other commodity, was 
determined before it enters into circulation, because the production of the labor-power 
required a specific quantity of social labor. But its use-value only consists in the subsequent 
exercise of that power [Kraftäußerung]. The alienation [Veräußerung] of labor-power and its 
actual expression [Äußerung], its existence as a use-value, do not coincide in time” (Marx, 
1976, 277).
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The relation of production whereby force expresses or externalizes 
itself determines the whole process. Working hours and conditions of 
labor are determined by the capitalist, indicating that the utterance 
or expression of this force is realized under class domination, and is 
actually the terrain of class struggle.

Hegel distinguishes the passive side of force (potentia) as inertia 
from the active side, expression. Inertia is the accumulated potential 
of labor, like the inertia of mass. The active side is the expression, that 
is, the expenditure of labor, hence the side in motion. The dialectical 
movement of force and its expression is sublated in the relationship, 
“whose two sides are distinct only as what is inner and what is outer” 
(Hegel, 1991, 209). From a Marxist viewpoint, it could be said that 
the “truth” is in the totality of force and expression, namely their 
relations, or, to be more specific, the relations of production. These 
relations contain further inner and outer moments. The productive 
force employed within historically specific relations of production 
determines the inner and outer, and “what is inner is the ground” 
(Hegel, 1991, 209).

In itself, labor power is the capacity, the potential, to actualize. 
The development of this capacity is the development of productive 
forces, that is the development of the ground of relations of produc-
tion. When the force is actualized in a specific relation, for instance 
capitalist relations of production, labor capacity may advance as a 
result of new means, such as better education and training. Serving 
as a ground, these very same productive forces may lead to different 
divisions of labor and of wealth under different relations of produc-
tion. Planning the economy with the help of modern information 
technologies, artificial intelligence and immense amounts of data 
under social ownership of means of production would be such an 
alternative. Under capitalist relations, however, these very same tech-
nologies give us growing poverty and increasing unemployment. It 
is only the “active” side of productive forces, that is labor, which has 
the potential to subvert this relation.

Labor’s empowerment implies its organization as a conscious class, 
its taking control of the planning and coordination of the increas-
ingly dispersed structures of production through workers’ councils. 
It is only this empowerment and organization of workers as a class 
which could redefine technological means of production as a means 
to an end, and not an end in and of itself: “Of all the instruments of 
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production, the greatest productive power is the revolutionary class 
itself. The organization of revolutionary elements as a class supposes 
the existence of all the productive forces which could be engendered 
in the bosom of the old society” (Marx, 1913, 190).

Second, information and data are part of the means of production, 
and thereby also productive forces. They are captured and extracted to 
be commodified and processed in cycles of social production, which 
is the expression of this force under capitalist relations of production. 
Information, as a productive force, becomes a parameter for the capi-
talist to maximize profits. As such, parameters are quantified repre-
sentations of individual and social behavior patterns, in other words, 
social relations. The manipulation of these relations emerges as a 
means of maximizing profits. This is the crux of the problem, and if 
subverted, a key to future possibilities.

When contemplating the empowerment of the working class and 
planning a socialist economy, it is important to distinguish the use of 
parameters in this context from the parameterization of social rela-
tions under capitalist relations of production. The former requires full 
attention to the social content of the parameters; particularly, their 
control by the masses who produce them. The latter, dominating the 
digital age, is enormously growing thanks to data extractivism for the 
purpose of raising profits.

An implicit remark by Marx in a largely unnoticed passage may 
be helpful in explaining the parameterization of society by means of 
dialectical inversion. In 1873, he wrote: “In so far as political economy 
is bourgeois, i.e., in so far as it views the capitalist order as the absolute 
and ultimate form of social production, instead of as a historically 
transient stage of development, it can only remain a science as long as 
the class struggle remains latent or manifests itself only in isolated phenomena” 
(Marx, 1976, 96, translation edited, emphases added).

Interesting here is Marx’s suggestion that when the subjectivity 
of the working class, manifested in its struggle, does not intervene, 
political economy can remain a science. How is this possible? What 
does this mean? When class struggle remains latent, the isolated individual 
becomes the “homo economicus” of bourgeois economics. If material 
forces (in this case, the hegemonic bourgeoisie and the working class 
that is oppressed and divided into atomized individuals) can shape 
economics, not just the economy, then bourgeois economics (the iso-
lated utility-maximizing individual, and the like) becomes a material 
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force. Thus, it can remain a science. However, its function would 
then be more than simply understanding or interpreting the world 
of markets. It would rather serve as an operational tool not just to 
understand the market economy, but to change it:5 hence, the 11th 
thesis of the bourgeoisie!

Under these circumstances, the concepts of economics are 
reflected in real economic life. They become a self-fulfilling prophecy. 
The individual will, at least partially, be a consumer trying to maxi-
mize utility. Methodological individualism then no longer serves as 
a mere method; it rather reflects and is reflected in reality so long as 
the parameterization of society succeeds. As data-extractivist capital-
ism builds a consumer profile from the ever-growing data, it creates 
options for the consumer, and captures or imposes “rational choice”; 
consumers will shape themselves so as to fit into the assumptions and 
implications of bourgeois economic theory. Algorithms recognize and 
distinguish various consumption patterns, predict targeted consumer 
behavior, and firms manipulate the consumer.

Nonetheless, this “utopia” of capitalist accumulation has its inner 
limits. The capitalist imperative to maximize profits implies the impover-
ishment of workers. Consumers’ budget constraints begin to dominate 
consumption patterns, pulling them down like the force of gravity. 
When they lose their jobs, when they are evicted from their apartments, 
when they lose their pensions, when they begin to work at various odd 
jobs just to make ends meet, the spell is broken. The social reality of 
parameters is laid bare before us. Parameters reveal themselves as living 
and struggling humans, breaking through their parametric isolation. 
The socialization of parameters emerges into the light.6

5 This is a perfect fit with Marx’s approach, i.e., the critique of political economy. Once that 
critique materializes in the hands of the masses, or takes hold among the masses, it becomes 
a material force. In this case, as long as the struggle of the working class remains latent, 
then the bourgeoisie can impose its parameters, equations and declare these as absolute. 
This imposition is not only ideological, but also material, by directly applying economic 
measures. However, there are inner limits to this process, as we will see.

6 What we suggest is an inversion and seems like a mere change of the reference frame. When 
the exploited class is isolated, the subversive subject is inactive and becomes a passive element 
within the totality of capitalist social relations. Once this isolatedness of the working class is 
surmounted, it becomes a political subject, and the reference frame is inverted. This inversion 
is not a simple change of the reference frame like the Galilean principle of relativity, nor relativ-
ism in the philosophical sense. In the short term, market parameters might be operational but 
in the long term our “invariance,” namely the law of value and tendency of the rate of profit 
to fall (TRPF) prevails. So, our analogy could only be relativist in the Einsteinian sense. His 
invariance is the speed of light, which cannot be exceeded. Our invariance is the law of value 
and TRPF, and cannot be abolished unless the empowered class overthrows the bourgeoisie.
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3. TECHNOLOGY AND SOCIAL RELATIONS

Following Nove’s (1983) well-known intervention and the disintegra-
tion of the Soviet Union, the debate around socialism was largely 
reduced to a discussion of feasibility. Even social and institutional 
processes to collect the relevant information took a back seat, while 
the question of the ability of a planning board or central computer 
to deal with this complexity mesmerized most discussants.

The importance of computational capacity is beyond doubt. In 
what follows, without neglecting the possibilities opened up by key 
technologies of information and communication, we will bring the 
socialization of planning (technologies) to the foreground, and prob-
lematize the uncritical adoption, in discussion of socialism, of concepts 
used to measure the performance of capitalist economies.

3.1 Parameterization of Society

The relationship of planning to new techniques and technologies 
was complex in the 20th century. Planning tools such as input–output 
tables and linear programming were approached with suspicion, and 
dismissed as pure “number games” in their very place of birth, the 
Soviet Union (Gerovitch, 2002, 269). Cybernetics could not escape 
being denounced as a mechanistic, idealist pseudo-science either. 
Ironically, starting with the late 1950s, the perception of these tools was 
reversed. In the context of Cold War competition, they were mobilized 
in order to increase production manyfold, signifying a vulgar reduc-
tion of socialism to a growth race in terms of this or that indicator 
with an exclusive focus on beating capitalism on its own turf.

There is an intrinsic risk in expressing the social and political con-
tent of planning in terms of scientific tools and techniques. This risk 
is twofold. First, use of such techniques may become a privilege in the 
hands of those who master them. Second, the social element may lose 
its subjectivity and be reduced to a parameter of planning. These out-
comes are clearly not independent of one another. More important, 
the risks are not built into scientific tools and technologies, but rather 
lie in social relations and practices. Both the flat rejection of new tools 
and techniques and their uncritical glorification as miraculous saviors 
hence share the common mistake of attributing innate characteristics 
to technology and disregarding the underlying social relations.
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Recent deliberations around planning have justifiably focused on 
the collection and processing of the relevant information, while the 
crux is usually captured in dichotomies: central vs. decentral planning, 
explicit vs. tacit information, democratic vs. undemocratic processes, 
top-down vs. bottom-up approaches. However, information tends to be 
perceived as a thing in this framework, either attached to or released 
by individuals and aggregated to the societal level. This risks treat-
ing society merely as a factor to be taken into account in planning, 
reduced to parameters of complex technological procedures. This is 
what we call the parameterization of society.

The Latin verb informare, from which information is derived, means 
to give form to, to mold. Insofar as this implies the act of infusion with 
form (Mirowski and Nik-Khah, 2017, 45), it raises further questions: 
Who does the thinking, who does the molding? What is being shaped? 
Nonetheless, the conventional meaning of information does not go 
beyond conveyance of a set of symbols or the formal representation 
of knowledge, where the question of agency disappears. This is no 
coincidence. In fact, under the social reality of capitalism, individuals 
become consumers in the goods market, and are treated as possessors 
of a budget which has to be spent for the realization of profits. They 
become possessors of labor power in the labor market, and are treated 
according to their age, gender, networks, experience, training, and so 
forth. They have little say when it comes to the process of production, 
or its rate and direction of change.

The digital age of capitalism can be characterized as “an immense 
accumulation of extracted and commodified data,” instead of the 
shallow concept of Big Data. The drive to squeeze profit from the 
nanometric pores of modern reproduction schemes paved the way 
for an immense extraction of data; hence the metamorphosis of homo 
economicus into a parameterized individual. Consumption patterns, 
expenditure profiles, budget constraints and their debt-driven relax-
ation . . . all of this adds up to a Big Data that is actually nothing more 
than parameters for profit-seeking capitalists.

Information technologies create great possibilities for reorganiz-
ing production globally. However, under capitalist conditions, these 
possibilities turn into dystopian nightmares. The old duality, or inver-
sion, is at work. Information and data are not only simple indicators 
of our subsistence, but also become the very parameters that drive our 
lives. Information in this context is a thing — actually, a commodity 
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— condensing aspects of individual and social behavior relevant for 
profit-making into huge data sets, which inform production, advertise-
ment and sales. The subject of the predicates of thinking, molding, 
and shaping is thus, in fact, capital.

What sets socialism apart as a distinct mode of production is, 
in our view, not only the essential change in the ownership of the 
means of production and the abolition of the law of value by means 
of planning, but also the empowerment of direct producers. The lat-
ter presupposes the former, yet the accomplishment of the former 
does not grant us the latter. Parameterization of society cannot be 
done away with if the scope of social change is confined to the first 
two points, leaving out the third one. If individuals constitute nothing 
more than consumption patterns and preference scales in the con-
text of specifying the quantity and output of assortment, and if they 
are reduced to abstract labor hours and certain sets of skills when it 
comes to allocating social labor, parameterization is still operative, 
albeit under a different mode of production.

We believe that the loss of functionality and influence of the 
soviets in the USSR, and the emergence of a bureaucratic power elite, 
regardless of the intentions of the latter, is one of the important fac-
tors underlying its decay. Attribution of the failure of socialism in the 
20th century merely to the absence of certain computer and informa-
tion technologies is hence cursory, just as the declaration of social-
ism’s inevitable victory on the grounds of computer and information 
technologies is dubious. A great deal of ink has been spilled over the 
institutions and processes that would empower working people and 
avoid the parameterization of society. However, we believe that the 
conceptual framework of the debate still needs careful refinement, 
which is our task in the next section.

3.2 Socialization of Parameters: Efficiency and Scarcity

When capitalist concepts and criteria of judgment are uncritically 
adopted in the envisioning and evaluation of economic planning, 
the principle of profit maximization is unwittingly appropriated, 
too. The epitome of this unconscious assimilation is the uncritical 
use of the concept of efficiency as it is inherited from mainstream 
economic theory. Albert and Hahnel (2002, 13), for instance, claim 
that their model of participatory planning allocates scarce productive 
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resources and goods “efficiently to different workers’ and consumers’ 
councils by charging users according to the social opportunity cost of 
goods and resources used,” while Devine (2002, 74–5) puts forward 
that social ownership is superior to private ownership on grounds of 
efficiency for it mobilizes the tacit knowledge of all parties involved.

The often-disregarded fact is that any notion of efficiency and 
optimality is loaded with social content. This is clear even when effi-
ciency is defined — as it is in physics — as the ratio of useful output 
to total input. Since objects do not inherently have or lack usefulness, 
use is conditioned by its social context, i.e., it must be specified. Rather 
than an epistemological shortcoming, this is an ontological fact that 
has to be borne in mind to avoid the pitfall of technocracy.

Pareto or allocative efficiency, which is what is at stake in the 
quotes above, is a peculiar construction that relies on a host of micro-
economic assumptions. The most important one for our purposes is 
the deliberate exclusion of so-called externalities, by presupposing 
that all information relevant for an act of exchange is included in 
the price of the commodity. Individuals are thus fully aware of the 
consequences of their actions and bear the responsibility by paying 
for it. This is the instance where “the economic” is separated from the 
“non-economic.” The “non-economic” is that which is not included in 
the price, or, has not yet been commodified, with the implication of 
being mere minor distractions to an otherwise perfectly functioning 
market mechanism.

As soon as methodological individualism is dropped, the socializa-
tion of all “economic” (read: social) decisions and activity is admitted, 
and the social metabolism of human society is recognized, suddenly it 
is no longer possible to speak of allocative efficiency in its established 
sense. The real question is whether it is plausible to rearticulate this 
claim for a socialist society, much in the way that Lange (1937, 127) 
concluded — at the cost of reducing socialism to a neoclassical gen-
eral equilibrium framework — that “only a socialist economy can fully 
satisfy the claim made by economists with regard to achievements of 
free competition.”

Productive efficiency, on the other hand, is understood as pro-
ducing a given level of output in the least costly way. In the context 
of relentless capitalist competition, this takes the form of minimizing 
money costs, which implies that part of the costs of production is 
shifted to third parties or to society at large. The line of demarcation 
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between the “economic” (money) costs and the “non-economic” 
(social) costs is regulated by the struggle between capitalists and the 
working classes, subject to the shaping structures of the system. Entre-
preneurial outlays are minimized at the cost of generating chronic 
unemployment and underutilization of capacity, psychological distress 
and mental problems resulting from relentless competitive pressure, 
not to mention ecological breakdown and the like. It follows that the 
pursuit of profit, as the organizing principle of a capitalist economy, 
serves as an anchor, the ultimate yardstick for notions of efficiency 
used to evaluate it.

This does not mean, however, that productive efficiency would be 
irrelevant in a socialist society. On the contrary, the best possible utili-
zation of inputs and minimization of waste is imperative. We call this 
productivity so as to clearly discern it from the notion of efficiency used 
in capitalist societies and in economics as a discipline. The question, 
however, is: What defines the quality “best possible” in the absence 
of the profit motive? What is the organizing principle of the produc-
tion process? In his trailblazing work that laid the foundations of 
what was to become linear programming, Kantorovich (1960, 367–8) 
highlighted the contrast: in a capitalist society all decisions are fixated 
on cutting money costs and maximizing profits, while his method, 
specifically designed for socialism, focuses on getting the maximum 
output using a given set of inputs.

The difference is not limited to the modality of accounting, mon-
etary versus in-kind. It stems from the underlying social relations and 
practices. Under generalized commodity production, where individual 
producers have no choice but to equate their products in terms of 
their values, only inputs that require the objectification of abstract 
labor into commodities are relevant. There is hence an objective, 
two-sided tendency: on the one hand, elements of production and 
social reproduction, including use values such as nature, which are not 
mediated by value, are disregarded (or only considered with respect to 
their relation to value). On the other hand, commodity frontiers are 
continually redrawn so as to cut costs (as with fracking, for example) 
and create new domains for profits (such as the data extractivism of 
capitalism — commodification of data accumulated by social media 
platforms).

Socialism, in contrast, is characterized by the very possibility of 
replacing the blind pursuit of profit by the collective and conscious 
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regulation of production, and the informed specification of what 
qualifies as an input. It thereby frees use values from the straitjacket of 
value. The contrast becomes obvious in the transition away from fossil 
fuels to clean and renewable energy sources. This matter has been 
primarily framed in terms of cost efficiency, which is the main reason 
for the decades-long delay of an all-embracing transition, bringing 
ecosystems to the edge of the abyss, while socialist planning, with a 
bold emphasis on the use value of a habitable planet, could rapidly 
curtail use of fossil fuels altogether. Though important, the narrow 
concept of productivity (or productive efficiency in a non-capitalist 
sense) represents only one dimension of the organization of the labor 
process under socialism. Decent working conditions, self-management 
of workers and prioritization of their physical and mental health, 
careful treatment and inclusion of social reproduction when plan-
ning production, and the constitution and maintenance of a non-
destructive metabolism with non-human nature are among the other 
crucial criteria. This is what the broader concept of productive forces 
corresponds to, as explained in the previous section, instead of its 
reduction to the limited meaning of material productivity.

We have so far emphasized the multidimensional character of the 
organization and assessment of the labor process under socialism, yet 
have not attempted to express or calibrate these various dimensions 
on a single scale. To be more precise, we did not try to project the 
supposedly non-economic costs into the language of economics, and 
there are good reasons for this.

It is not only mainstream economists who endeavor to internal-
ize the “non-economic” or social costs by estimating these in terms 
of money values, and adding the latter to the price of the commod-
ity in a capitalist setting. Hahnel (in Devine, et al., 2012, 185), for 
instance, claims that “the participatory planning procedure . . . gener-
ates accurate estimates of the opportunity costs of all scarce productive 
resources, the social costs of all harmful emissions, and the social costs 
of producing all goods and services” as “. . . it is in the best interest of 
pollution victims to reveal how much they are truly affected by pollu-
tion, and these negative effects are fully accounted for in the social 
costs of producing different goods and services.”

The problem with imputing external costs and adding them to 
costs of production to estimate the supposed “true social costs” of 
production lies in the quantification of the unquantifiable. How can 
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the effects of deforestation in a given region on weather patterns, soil 
erosion, ecosystems, wildlife, climate change, and the like be expressed 
by a single quantitative metric, given the complex, mutually causal 
feedback effects? What money or shadow price can accurately estimate  
— let alone represent — the long-lasting health consequences of 
a nuclear accident or irreversible climate destabilization, which is 
necessary to come up with the “true social cost” of a nuclear plant or 
greenhouse gas emissions?

Rational socialist planning cannot mimic the method of sheer 
quantification peculiar to capitalism, where the profit motive overrides 
all other social concerns and imposes the use of a vulgar cost–benefit 
analysis. Rationality in a socialist context, freed from the accumula-
tion imperative, means “much more than the adaptation of given 
technologies to given goals; it must be understood as a continuous 
process of adjusting ends to means and means to ends in the light 
of their fullest possible range of consequences” (Kapp, 1971, xxiii), 
which puts an end to the means–ends dichotomy, and calls for a reas-
sessment of the concept of scarcity.

The labor process is constitutive for society in a transhistorical 
sense, meaning that this does not change depending on the social 
forms that shape the production process. In a sense, scarcity is trans-
historical, too. New tools, techniques, and technologies not only 
increase the degree of satisfaction of existing needs and wants, but 
also extend the social horizon by creating new needs, wants, and pos-
sibilities. This dialectical interplay of needs and wants, and the labor 
to satisfy these, has advanced societies in the sense that humans have 
come to realize and develop their productive powers, overcoming 
certain scarcities but also creating new ones.

This does not imply, however, that any scarcity can be overcome 
by means of technological advance. Under capitalism, where forces of 
production are set in motion by the profit motive, productive powers 
can easily become destructive as seen in the case of climate destabiliza-
tion. The capacity of the earth’s atmosphere to soak up greenhouse 
gasses without triggering runaway warming is limited, a fact which 
cannot be overcome by new technologies, at least within the required 
timeframe.

The concrete content of scarcity emerges in its interaction with 
the historically specific social form of the labor process. Scarcity (and 
for that matter, abundance) is neither purely objective in the sense 
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of the limits of a nature-in-itself, nor purely subjective in the sense 
that it is determined by unlimited wants and desires of individuals. Its 
meaning lies in the dialectical interplay between needs and wants, and 
modes of satisfying the latter, all of which are historically conditioned.

It is hence not scarcity in its abstract, transhistorical sense that 
will be overcome by socialism, but rather its form peculiar to capi-
talist production, determined by the alienated form of needs and 
wants as well as the fixation on profits under competitive generalized 
commodity exchange. In its restless pursuit of profit, capital sustains 
production on an expanding scale without recognizing social and 
ecological constraints, or differentiating among needs with different 
significance levels. The prerequisite for realization of profits is the sus-
tained growth in consumption of commodities, as was open-heartedly 
admitted a century ago by a leading investment banker, Paul Mazur 
of Lehman Brothers: “People must be trained to desire, to want new 
things, even before the old have been entirely consumed. . . . Man’s 
desires must overshadow his needs” (Curtis, 2002).

When bourgeois economic theory fixates the demand side of this 
story by assuming insatiable wants on the part of a universal human 
nature, and glorifies the capitalist market for efficiently allocating 
scarce resources to satisfy these wants, the fact that it actually cap-
tures the historically specific form of scarcity peculiar to capitalism 
escapes our attention. Scarcity is thus declared to be a ubiquitous 
phenomenon, conditioned by consumers’ endless need for com-
modities. This endless need is not a fact, but rather an assumption, 
which, nonetheless, capital does everything to manifest and satisfy 
in reality.

In a socialist society, individual and social needs in the broadest 
sense are satisfied as a citizenship right, the conflict over necessities 
is swept away, the mandatory working week is significantly shortened, 
and individuals are emancipated to pursue well-rounded develop-
ment. The meaning of wealth will contain but no longer be limited to 
material wealth. Time will still be scarce in an absolute sense, as most 
natural resources will be. However, the collective of decision-makers, 
the producers themselves, will be both informed about tradeoffs and 
empowered to specify priorities, in light of their knowledge of the 
possible consequences of their decisions.

In short, scarcity will occur in a socialist society, but not as depri-
vation or deficiency. It will instead constitute a necessary element of 
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dynamic social life, propelling societies to confront boundaries and 
articulate them in social choices. At the same time, it will purposefully 
give direction to technological change, mitigating the impact of scar-
cities confronted and consciously avoiding interference with critical 
boundaries. This is the empowerment of direct producers: steering 
the processes of social production and reproduction, appreciating 
ecological boundaries, and extending the realm of freedom. The 
debates around participation and workers’ control are hence not 
trivial. We now turn to corollaries of the points made in this section 
for certain aspects of the discussion over planning, drawing on the 
Soviet and Chilean experiences.

4. PLANNING BEYOND PARAMETERS

The Soviet industrialization debate of the 1920s was at the same time 
a debate on planning. The right-wing opposition in the discussions 
accompanying the First Five Year Plan favored a “genetic” foundation 
for planning, which was supposed to take the given state of productive 
possibilities as the primary determinant of economic development, as 
opposed to the “teleological” approach that aimed to maximize long-
run growth rates, adopted by left-wing economists (such as Pyatakov 
and Strumilin). The former stuck with a peculiar theory of equilib-
rium, emphasizing the importance of market signals and proposing an 
order of determination running from agriculture through consumer 
goods to heavy industry, warning against adverse consequences of 
too high a rate of industrial investment. The latter accentuated the 
role of political will in steering the direction and speed of economic 
change (Dobb, 1978, 348 61).

From a dialectical viewpoint, one may say that the two camps are 
both right and wrong. In its one-sidedness, each of the positions cap-
tures a genuinely important aspect of rapid industrialization, while 
avoiding crises and breakdown, and taking into account the danger-
ously hostile international context. The real problem, however, was 
confinement to the narrow framework of industrialization without 
differentiating the social relations underlying socialist planning from 
those associated with capitalist development. We intend by no means 
to downplay the burning need of the young Soviet Union to develop 
its productive forces. Quite the contrary, empowerment of the direct 
producers — workers — is part and parcel of development of the 
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productive forces, constituting the resilience of socialism. This is the 
crux of the matter that both camps of the industrialization debate 
missed.7

It was in this context that Chile under Allende’s Unidad Popular 
defined workers’ self-management and control as a central pillar of 
their project. In what has come to be known as the Cybersyn Project, 
hundreds of nationalized factories were to be incorporated into a 
dynamic planning scheme by means of a telex network that enabled 
the daily flow of data into the mainframe computer. The data relevant 
for summarizing and assessing the performance of each factory — 
 quantified flowchart diagrams, timetables, input requirements, and 
other indicators to be included in the dashboard as well as the normal 
range of these indicators — were to be specified with the help and 
agreement of workers’ committees. In case values outside these ranges 
were detected, the factory floor would be alerted and given a time frame 
to address the problem before any higher level of authority interfered. 
This would enhance the autonomy of each unit of production as well 
as overall workers’ control and self-management (Medina, 2006).

Although it is rejected by some contributors (for example, Laibman, 
2012), the dichotomy of centralized vs. decentralized decision-making 
is quite influential in contemporary debates. The Chilean approach 
attempted to move beyond this dichotomy from a cybernetic perspec-
tive. For Stafford Beer, whose theories inspired the Cybersyn project, 
the polarity between centralization and decentralization where the 
former entails oppression while the latter promotes freedom is nothing 
more than a myth. The survival of any system, be it biological or social, 
boils down to its ability to get over disturbances through dynamic self-
regulation, which he called homeostasis (Medina, 2011, 28; 181).

This implies the mutual need of central and local instances for 
both to be able to operate effectively: without some mechanism whose 
task is to oversee the overall system using all the available information, 
subsystems can easily fall into dissonance, and local disturbances in a sub-
system can threaten the whole system. Sacrificing workers’ control and 
self-management for the sake of centralization, on the other hand, not 
only risks the survival of the system by reducing its flexibility and capac-
ity of adaptation, but also surrenders the political content of socialism.

7 It goes without saying that a due assessment of the industrialization debate deserves much 
more attention and space than it is given here. However, it is the conclusion rather than 
the detailed discussion that matters for the purposes of this paper.
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This approach to planning, in our view, makes it possible to fulfill 
the empowerment of workers, in addition to replacing private owner-
ship of the means of production with social ownership, and abolish-
ing the law of value by means of planning. Cybersyn was concerned 
with building an institutional architecture, which enabled (ideally) 
real-time communications among workplaces, sector committees, 
the state development agency (CORFO), and the central mainframe 
computer (Medina, 2006, 586).

For a socialist society today, one could envisage the top planning 
commission proposing a plan based on consumption patterns and 
feedback from the previous period, highlighting the changes for dis-
cussion, and passing it over to the next collective body. Once there is 
a draft overall plan, its different layers considering spatial and sectoral 
aspects can be handled by a structure of nested councils, which discuss 
the implications of the proposal of the next-higher instance for their 
own level. In this way, it can be assured workers are involved not only 
in approving, but also shaping and validating the plan as well as its 
implications for their own workplace and sector.

The crucial point is that although the planning of a dynamic econ-
omy can be substantially facilitated by advances in computation and 
communication, this alone would not achieve workers’ empowerment. 
Once the never-completed Cybersyn project was practically launched 
in its early phases, the most important problem facing planners was 
not related to the speed of communication or lack of appropriate 
computers. It was rather the persistence of conventional power rela-
tions favoring factory managers over workers (Medina, 2011, 131), the 
skepticism of the national labor union confederation and elements 
within Unidad Popular about the self-organization of workers who 
occupied their factories (Gaudichaud, 2015).

It is worth reiterating that what characterizes the socialist mode 
of production is the self-management of working people through 
conscious and informed choices they make. However, this does not 
imply that all parties interested in or affected by a decision must 
actively participate in the process. A quick look at any input– output 
table would reveal the high degree of complexity in contempo-
rary economies. Given this composite, multidimensional nature 
of the problem, insistence on an iterative procedure including all 
stakeholders could easily decay into an unfruitful chain of endless 
meetings.
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A similar issue arises when considering the production and devel-
opment of information and communication technologies, which 
require specialized skills. One can rightly raise the concern that the 
codes and algorithms regulating these key tools would be accessible 
only to those with the appropriate skills. Admitting that this does cre-
ate a risk of giving an upper hand to one group of people, this tension 
can be mitigated in several ways in a socialist society.

First, in a social context where education is free and accessible to 
all citizens, any particular skill acquired through training ceases to be 
a privilege. Not burdened with concerns over meeting basic needs, 
any citizen can decide to attend higher education at any point in their 
life. Second, all source codes would be available to the public without 
restrictions. The sprouts or preconditions of this development already 
exist in capitalist societies as free software movements, open source 
initiatives, software-developer communities, the open science move-
ment, and open lectures shared on the internet. Third, all software 
developers, engineers, and designers, as part of the working class, 
would be responsible and accountable to the workers’ councils that 
they themselves are part of and participate in as active members.

In order to prevent technology and related developments from 
turning into a black box, a narrow specialization in the spheres of 
planning and science with the likely outcome of Fachidiotismus8 has to 
be avoided. Rotational organization of work, combination of mental 
and manual labor so as to abolish the deep divide between the two, 
free and accessible education, and the promotion of public discus-
sions in workers’ councils are indispensable. The current “fettered” 
productive forces already have the material preconditions (in embry-
onic form) for participation and public communication of science, 
such as “citizen science.”

8 Overspecialization in a topic, resulting in the perception of the topic only from the perspec-
tive of a deep understanding of that specialty as well as the ignorance of anything outside 
that special topic. “What characterizes the division of labor inside modern society is that 
it engenders specialized functions, specialists, and with them Fachidiotismus” (Marx, 1977, 
157). Note that it is not the idiocy of the profession; the emphasis is rather on the isolated-
ness and overspecialization that causes ignorance of the whole. As Hal Draper pointed 
out, at the time Marx and Engels wrote in the Communist Manifesto about the Idiotismus of 
rural life, the original Greek meaning of the term was retained, namely isolation from the 
sociopolitical community (Draper, 1978, 344). When the radical German student movement 
of 1968 used the term Fachidiotismus, they were referring to the “fragmented, overspecial-
ized, and unintegrated professionalism of higher education” and clearly reminding us of 
a problem that we will have to deal with when overcoming the division of labor in science 
and technology production (Mandel, 1971).
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An equally important question relates to the object of planning: 
What is at stake? Is the content of a plan social or objective? Reduc-
ing planning merely to the satisfaction of certain demand patterns, 
where the latter gain the status of objective data, is nothing more 
than what we call parameterization. Let us take the example of the 
expansion of the realm of freedom. The sphere of necessity in plan-
ning and allocating total social labor is determined by the aggregate 
labor needed to provide all citizens with essentials in a broad sense. 
This realm of necessary labor is associated with the scarcity of (labor) 
time in the transhistorical sense.

However, relative to capitalist production, the length and intensity 
of workers’ laboring hours would reduce as a result of the full employ-
ment of the society’s labor force. Moreover, a purposeful direction 
of innovative research could help reduce the amount of undesirable 
work, and coordinate the rotation of total social labor, resulting in a 
conscious transformation of the nature of scarcity. Last but not least, 
individual consumption beyond essentials would require a person 
to extend their work time by the corresponding number of hours 
needed to produce the secondary or luxury items of consumption. 
What at first appeared as a transhistorical, purely objective tradeoff 
is thereby construed and mediated by the collective subject of plan-
ning. In other words, what is being planned is not purely objective, 
but social and reflexive, where the tension between the realms of 
necessity and freedom is not abolished, but regulated by the decisions 
of empowered collective and individual subjects.

CONCLUSION

What distinguishes socialism from all preceding modes of produc-
tion, including capitalism, is not only social ownership of the means 
of production and replacement of the law of value, along with the 
institutions of the market, but also a planned validation of individual 
labor as social labor. The empowerment of workers, whose labor is 
constitutive of society, is at least as important. In our view, this, not 
a mere increase in material productivity, is the true meaning of the 
advancement of productive forces.

Socialist planning, we believe, will harbor three interconnected 
domains, which are autonomous; hence planning cannot be reduced 
to one of them. These are: production, social reproduction, and 
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ecology. Workers’ empowerment under socialism is the process 
through which division of “the economic” from “the political” (or 
“the non-economic”) ceases to exist in favor of contemplating and 
steering the social and ecological totality. It is hence grounded on 
the tripod of production, social reproduction, and ecology, where 
the creation of material wealth is no longer an end in itself, but the 
necessary ground for pursuing a multitude of individual and social 
joys, and appreciating and preserving ecologies.

The tension between necessity and freedom, between society and 
non-human nature, will not (and cannot) be ultimately reconciled. 
Yet it will now constrain and be steered by a collective of workers 
organized in councils, freed from competitive pressures, disenchanted 
with accumulation, and empowered to shape both ends and means 
in the light of the fullest possible knowledge of the consequences of 
their actions. Technology can immensely facilitate all this, but only 
so long as it is not turned into a black box.
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