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I.  Introduction
We often understand technological development as proceeding apace with capitalist development.  At best, this understanding is an oversimplification.  At worst, it reflects the failure to imagine the forms of technological development that might result when we are liberated from the value form, a failure to glimpse the machines of the communist future.  And, once we understand the deep kinship between humans, the kinds of machines we produce, and our concepts of labor and nature, the failure becomes still worse.  For in limiting our understanding of technology to its capitalist instantiation, we also limit our understanding of ourselves.

Below I explain that, rather than simply advancing technology, capitalism simultaneously acts as a fetter on technological development, hobbling especially those technological developments that undermine the human-labor based value system. 

Marx knew this, and knew it deeply.  Marx’s excerpt notebooks from the 1850s show how he built his ideas about the role machinery might play in a liberated social world.  In his Grundrisse and Economic Manuscripts of 1861-3, Marx develops his notebooks into a theory of how machinery could be used to produce material wealth and decrease the time spent performing alienating labor, founding the material substrate of a liberated society.  

However, Marx also knew that technological development could be turned into a weapon against the working classes, used to stunt and cripple human beings, and it is this understanding that Marx exhibits in his later work Capital.  Still, far from being simply confused about the role technology plays in human life, Marx is trying to show that technology is itself political, annexed to the mode of production in which it is deployed.  

This is not the same as saying that technology is indifferent, and can simply be made positive or negative by how it is used.  In fact, a crucial insight will be that, just as different modes of production sprout different sorts of selves, so too different modes of production will sprout different technologies, technologies that have a precise political valence built into their very materiality.       

When, in the Grundrisse, Marx suggests that we treat “man himself as fixed capital,”(1973, 712; MECW 1987, 29, 97; MEGA2 II, 2, 1.2, 589), he is pointing us towards this juncture of technology, politics, and the formation of the self.  He is also pointing us away from understandings of technologies, politics and selves that have been inexorably shaped by the capitalist value form.

The talk below proceeds in two parts.  First, I situate Marx’s work on technology historically, showing where it falls into other currents of modern thought about nature.  Then, turning to the Grundrisse, I sketch Marx’s most important thinking about technology.  In both sections, I try to make some suggestions about how to read Marx’s philosophy of technology in light of the developments in his thinking.
II.  Technology and the Boundaries of Nature  

Because Marx’s philosophy is absolutely unique, it is not always easy to situate it properly in the history of philosophy.   When treating the issue of technology in Marx’s texts, it is useful to remember not only the legacy of Hegel and Feuerbach, of the socialist utopians and the political economists, but also the contest between Enlightenment and Romantic attitudes towards nature and technology.  These attitudes can be traced back still further to a reversal of values that is particularly pointed in the transition between the classical and the modern world, as Hans Blumenberg points out in The Legitimacy of the Modern Age.

To be curious about nature and whether its received limits can be manipulated: is this hubris?  Or is it the proper posture of the human towards the world?  As an attitude, curiosity implies that relations between human beings and nature could be transformed.  In ancient moralities, curiosity was censured for this very reason.  In the related themes of early Christian moralities, curiosity was accused of speculatively tampering with the received miracle of the given world.  But in modernity, the moral cachet of curiosity is transformed. 

When this reversal is complete, curiosity is no longer loaded down with moral prohibition, nor is it simply a morally indifferent attitude, one among many.  Instead, it is the positive and proper attitude towards nature.  At the apex of this positive reputation in the 17th century, before the return to a version of the classical wariness in Romanticism, curiosity becomes the defining feature of what is appropriate to human knowledge.  Finally, curiosity becomes the appropriate existential comportment of the scientific and technological attitude.  Scientists and philosophers gradually extend the purview of curiosity not only to the known contents of the natural world, but to the perceived limits of this world—and to the task of whether these limits might be overcome.

At the same time as curiosity defines a scientific attitude increasingly dissatisfied with the received limits of the natural world, modernity’s new discourses of scarcity and overpopulation forcefully reinstate such classical limits.  Though thinkers as late as Montesquieu still echo the older view that total population has declined since antiquity, Thomas More, Francis Bacon, and Thomas Hobbes all work from the assumption that population is on the increase.  They discuss the rational management of a burgeoning population, including, in the case of More, the spatial displacement of this population to the colonies.  In Hobbes, overpopulation is one of the ultimate threats to peace: scarce resources in the face of overpopulation can trump good laws, bringing disorder to even the most carefully managed political body.

By the turn of the 19th century, overpopulation scenarios have become apocalyptic.  Thomas Malthus sets a geometrical progression of population increase against an arithmetic progression in the possibility of food production, and declares the modern population increase unsustainable.  Malthus then draws social, political and theological consequences from this immutable boundary of nature.  Mathus argues that such a boundary is the will of god, that it will ultimately assert itself, and that it therefore ought to be protected from any human interference that might delay its inevitable consequence.  In Malthus’ bizarre hybrid of classical limits and modern manipulation, he actually argues that human beings both can and cannot influence the ultimate boundaries posited by god or nature.

Even a thinker as late as Darwin uses a concept of nature that remains composed of such immutable boundaries and, in particular, he uses the postulate of scarce natural resources as an element in his system.  In this scenario, a world of scarce resources supports a fixed amount of food production.  This in turn ensures a mathematically fixed boundary of survival through which the weak are eliminated.

Marx is among those thinkers taking issue with treating scarcity as a fixed natural form.  As Blumenberg writes:  “The greatness of the 19th century lay in the fact that, at least in the greater part of what it actualized historically, it opposed [the advice of Malthus and Darwin that man should obey the law of nature by clearing away the social hindrances to its unmediated and unadulterated operation.]  The opposition was in the breakthrough of technicization.  Technical progress made it evident that the scope available for life was not a natural constant” (1983, 225).

In its vast production of wealth, and especially the advances in food production resulting form the discoveries of agricultural chemistry, 19th century technicization challenged the received limits of the natural world.  Nature is not composed of immutable boundaries that must be respected; rather, nature managed by human technology has the potential for constantly pushing back or even eliminating natural boundaries.  Inherent in the technical attitude is a certain impatience with nature, and, in addition, an impatience with the time scale on which nature operates.  Faced with a burgeoning population and scarce food resources, not all were content to simply let nature operate through war, death, suffering, and what Blumeberg calls “the great waste of nature, its huge expenditure of individuals.”

Enter agricultural chemistry, Justus Liebig in particular, who in the 1840s began to manipulate natural yields of crops, to make more from less: that is, to manipulate nature to suit acute human need rather than to manipulate humans, like Malthus and Darwin, to suit natural boundaries.  Marx’s idea about how scarce natural resources are mere social norms masquerading as immutable natural laws emerges against this backdrop of the transvaluation of curiosity about nature.  

Marx’s indebtedness to this strain of thought can be shown either conceptually or historically.  Conceptually, Marx’s materialism, from its beginnings in his doctoral dissertation on the swerving path of atoms, appealed to the possibility of a nature not marked by a fixed determinism.  Historically, the path is still clearer: Marx read and made extensive notes on Liebig in 1851, drawing on Liebig’s 1842 text Animal Chemistry, or Organic Chemistry in its Application to Physiology and Pathology.  In Marx’s manuscripts of the decade that follows, including the Grundrisse, the idea of technology takes on an enhanced significance, and Marx takes his distance from thinkers like Malthus who want to reinstate natural limits of scarcity.  Marx will even show how our beliefs in such limits are related to our immersion in the capitalist social form.  Beyond this social form, Marx glimpses a new world, founded in the advances of technological production, that makes possible undreamt of material wealth, a wealth that is not founded on the sufferings of human labor, but on a more thorough use of nature.

In Marx’s work Capital, the Enlightenment ideal in which nature’s fixed boundaries can be driven back in order to improve the human lot is less pronounced than in the earlier manuscripts.  This is because capitalism progressively supplants this ideal with two others: on the one hand, a technophilic embrace of progress that loses sight of benefiting humans and, on the other, a correspondent Romantic and conservative demonization of technical manipulations of nature.  When we understand Marx’s work Capital as I argue we should—that is, as the performance of thought forms that characterize the capitalist world and the tyranny of the value form over our concepts, bodies, and imaginations— we see that Marx is trying to show us that capitalism itself progressively eliminates any modality of thought that might put the distinctly human at the center of our reflections.             

Marx’s sociopolitical diagnostics in Capital also become subject to the question of acute problems and the temporal deferral of their solution.  Where politics is ineffective, nature is allowed to run its course.  While political revolution was a tangible reality in 1848, perhaps capable of short-circuiting the lengthy cycle of a capitalist crisis, revolution must have seemed far less imminent in the neo-conservative 1860s.  Unsurprising, then, given the prominence of the narrative in the 19th century thought, that Marx predicts crisis, the collapse of an unsustainable system, albeit drawn out over time. 

In Marx’s performance of the capitalist mode of production in his work Capital, the problem of temporal deferral rears its ugly head.  Marx empties his own acute historical situation of the comforts of either immediate revolution or the struggle for better wages.  Instead, Marx postulates an inevitable, though temporally deferred, totalizing transformation.  For Marx, society rather than nature enforces the operation of scarcity: in fact, the law of scarcity that appears in the texts of Smith, Hegel, Malthus, and Darwin is a bourgeois rather than a natural postulate.  

But this view then re-commits Marx to scarcity as an operative socially regulatory principle.  In his postulate of revolutionary transformation, the 19th century’s amalgamation and analogy between the social and the natural has been reversed, but it has not been left behind.  The logic of postponement so characteristic of modern scientific description, the invisible hand at work over large units of time, continues to determine the prospects of social and political revolution.  This element of postponement not only leaves Marx powerless to address the question of immediate human comfort, but actually obscures this question in the giant units of political time that intervene before such comfort could be realized.

Oddly, this means that Marx is intellectually conservative at precisely the moment where his is politically most radical.  At this moment, Marx transcribes the structure of the natural law of scarcity that he has inherited from Smith, Hegel, Malthus, and Darwin into capital’s operation and eventual overcoming.  In the refusal to ameliorate the immediate human situation in favor of the temporally deferred but inevitable political revolution that will end all wage labor, Marx calls on the scarce resources of a natural human body stretched to its limits as the driving motor of history.  For fear of pushing back the revolutionary apocalypse, Marx refuses the claims of labor unions to more material wealth within the capitalist system.  Marx thereby reinstates the structure of scarcity—now social instead of natural—and is closer than he might like to the Malthus he reviles.

This is why, like so many others, I prefer Marx’s earlier work on technology to the later, and particularly his positive account of technology from the 1850s and early 1860s to the more foreclosed account of technology we see in the work Capital.  For it is in this earlier work that we can still glimpse human priority and the form machines might take in the communist future, as opposed to the form they take in capitalist reality.  Let us turn, then, to this early work, and especially to the passages from the Grundrisse known to Antonio Negri and others as the Fragment on Machines: a sustained section of texts on technology, and on machines in particular, that is split between the end of Notebook VI and the beginning of Notebook VII. 

II.  Material Wealth and Value:  The Grundrisse’s Fragment on Machines

Marx’s excerpt notebooks on science and technology from the 1850s, including the passages from Liebig, are a part of the preparatory work he used in composing the manuscripts collectively known as the Grundrisse.  Traditionally the Grundrisse has been considered a working outline for Capital; however, in the interpretation I offer here and elsewhere, I emphasize the discontinuities rather than the continuities between the two texts.

In particular, Capital produces challenges for interpretation because it isolates the logical substructures rather than the historical realities of the capitalist mode of production.  Methodologically, Marx has modeled Capital on Hegel’s Logic, a strategy he hit on and made obvious during the composition of the Grundrisse, but a strategy that is not discussed explicitly in Capital so much as it is performed by the text.  Marx does not try, in the first volume of Capital, to capture phenomena that are true to reality so much as the logical underpinnings of the capitalist mode of production, especially the value form and its reverberations across capitalist conceptuality.

Just as Hegel’s Logic is followed by a Nature and then by a History, Marx’s work is meant to open onto empirical realties in subsequent volumes two and three, having first disclosed the logical substructure—and logical inconsistency—of these realities in volume one.  Many early economic critiques of volume one of Capital make empirical criticisms of its content, emphasizing Marx’s exclusion of the service industry or his failure to relate profit to value.  Unsurprisingly, these came largely from French and British pens, from authors whose understandings have foundered on Capital’s structural indebtedness to idealist German philosophy.

Second, the work Capital rarely gestures outside of the capitalist mode of production to other possible modes.  Marx has largely eliminated his explicit historicism from the account.  The claims in Capital are, for this reason, always bracketed by the understanding that they are true only for the alienated mode of production that Marx has historically situated in his earlier works.

By contrast, the Grundrisse begins with the broadly historical, even ontological categories of “production/consumption/distribution and exchange” rather than with the narrower categories of value and the commodity form into which these ontological categories will be compressed by capitalist conceptuality.  So too, the Grundrisse offers possibilities for technology that do not conform to technology’s deployment in an alienated mode of production.  Rather, in continuity with the general attitude towards nature we find in Liebig and that I have sketched above, the Grundrisse emphasizes the potential for technology to produce material wealth that will be available to the human species as a whole, and that will assist us in pushing back the limiting boundaries of the natural world that reinforce the idea of scarcity on which capitalism insists.

Production in the alien capitalist mode drives the intensification of labor and the wearing-out of the worker, phenomena that machines are used to exacerbate.  The human-machine interaction within the capitalist factory is a parasitism rather than a symbiosis.  But the parasitism inheres in the mode of production in which the worker and machine are placed rather than in the means of production themselves or the human relationship with machines per se.  Beneath the surface of the antagonistic relationship between human and machine is a deep class kinship.  A different mode of production would enable better relationships between humans and machines.

For Marx, the transition to this different mode of production is accomplished through a redistribution of the means of production spawned by the capitalist mode itself.  Capitalist production marks a necessary transitional phase and is itself productive of the material wealth that will bring about its dissolution.  After this dissolution, workers will need not to smash but to own machines, for in doing so they will reclaim the accumulated wealth of their class.  This redistribution of wealth in tools undoes the real subsumption of labor by capital.  This is particularly accurate once we push Marx’s insight a step further, and realize that 

machines in the communist future will not be the same old workhorses designed to degrade and alienate the human experience of labor, but better machines that finally live up to the enlightenment promise of all machinery: freeing time for more fulfilling human activity.

Marx’s call for the redistribution—and ultimately the reshaping—of the means of production does not alter the fact that Marx’s fundamental critique is of the mode of capitalist production itself, and not simply of capitalist distribution.  Redistribution of capital’s spoils father than its means would not rectify the inequalities of the system.  Not only does this system fail to reward labor with its immediate product, it also requires a mortification of the human bodily and intellectual capacities in its stunted notion of labor itself.  Under capitalist conceptuality, labor is a form of activity which is not rewarding, which is tainted by notions of pain, suffering, and passive undergoing, and which is increasingly hegemonic as a descriptor of all forms of human activity.

The call for the redistribution of the means of production does, however, indicate the continued importance of technologically-enhanced material making to Marx’s account of post-revolutionary life.  In the Fragment on Machines, Marx uncritically copies Lauderdale’s claim that “one of the traits that characterizes and distinguishes the human species is thus to supplement its work with a capital transformed by machines”(MEGA2, II, 1.2, 569; French in original, my translation).  

Though Marx works through the texts of the political economists critically, his thought retains some of this definition of the human essence as supplementing its work via machinery—or, anthropologically, the definition of tool use.  For Marx, the purpose of this supplement will be the increased production of material wealth and the concomitant ability to drive back scarcity.  In this regard, Marx’s work militates against the conservative idea of an inherent natural boundary to human flourishing.

If we recall that in Marx’s original formulation of alienation, alienation from one’s species was a concern, here we find that the human species is defined by its use and ownership of tools.  The proletarian alienation from tool use accomplished in the real subsumption of capital 
 is part of the alienation of this class from the capacities of the human species.  Workers must own the means of production in order to have their species-being restored.  And not any means of production will do.  The workers are entitled to have access to the most developed means of production, defined as that capable of producing the most material wealth.

Marx’s emphasis on the continued importance of material making means that he is no ascetic and also no primitivist.  He recognizes the importance of material wealth to human culture and human flourishing.  In the Grundrisse, he defines real wealth in two very revealing ways.  Real wealth is, first, the use of science and technology as the general, collective production of the human species as a whole, not as the private property of any particular human.  In an age in which science and technology are commodified and privatized, this may have become unthinkable for us.  But, using theories of simultaneous discovery that lead us away from the notion of a scientific innovation as proprietary, we can re-imagine science and technology as Marx did or wished to, as the collective wealth of the human species.  Second, real wealth is the corresponding expansion of human needs.  While these needs will, of course, be intellectual or social in addition to material in form, but Marx knows that material plenitude is a necessary condition for the development of higher level needs.
 

Marx distinguishes between this notion of real, material wealth and the notion of value characteristic of the capitalist mode of production.  In the Grundrisse, Marx writes that “the aim of capital is not served merely by obtaining more ‘wealth’ in the Ricardian sense, but because it wants more value, to command more objectified labour” (1973, 353).  

For Marx, material wealth is the net productivity of a system of machine-enhanced production, not dependent on human labor for its measure.  Value is an antiquated system, peculiar to capital and desperate to maintain itself, that measures all material wealth by the standard of human labor.   Such human labor could virtually disappear if technology and science were maximized.  This is why in the Grundrisse, Marx links real wealth explicitly to science, and links both wealth and science to political change, offering the elusive synthesis of the technical and the political.   

Capital’s self-preservation and profitability as a system rests on the maintenance of human labor—and the exploitation of this labor—as a standard.  Capital is therefore inimical to a standard of material wealth outside of the notion of value, and with this, actually inimical to science and technology.  Capital is, nonetheless, unable to avoid the introduction of science and technology into production in order to turn a profit.  Capital thus progressively undermines the system of value on which it is based, or is inherently contradictory.   This problem has a technical name in Marxism, where it is known as the fall in the rate of profit.

In the “Fragment on Machines,” Marx investigates this contradiction.  Here Marx’s distinction between use and exchange-value with respect to the commodity finds its counterpart in his distinction between labor and labor power with respect to the worker.  Any given commodity’s value can be seen either from the perspective of use or from the perspective of exchange: for enjoyment consumption or for productive consumption.  Similarly, any given worker can be seen as capable of concrete labor or abstract labor-power.  Labor is a qualitative relation, labor-power its quantitative counterpart.  In capitalism, human labor becomes progressively interchangeable with mechanized forces than can substitute for it.   Labor is increasingly seen as mere labor power, the units of force to which the motions of human work reduce analytically.  In capitalism, machines have labor-power but do no labor in the sense of value-creating activity.   

Moreover, human labor-power suffers by comparison with machines in almost every respect.  As Radovan Richta writes, “simple human labor power is incapable of competing with the technical component of production; the average physical capacity of human labor power barely reaches 20 watts, the speed of sense reaction is of the order of 1/10 a second and mechanical memory is limited and unreliable” (Richta 1969, 27).  Richta illustrates the thermodynamic mechanization inherent to 19th and 20th century conceptualizations of the human being, shows the way the human being has been made calculable in mechanical terms, and demonstrates the massive human inferiority to mechanical devices according to the new standards of labor power.  

Humans, however, can be hired to do at great pains what a machine can do quickly.  In the capitalist mode of production, we are often so hired, since more human labor-power is still cheaper to employ than less machine labor-power.  The householder makes a similar decision when he or she washes dishes by hand rather than using the dishwasher in order to save on the electric bill.  Such an action includes the value judgment that the householder’s time is worth less than the money it would take to replace it with a faster and more efficient, readily available, means of production.  In a less innocuous example, female workers assembling television sets in the maquilladora are not replaced by robots that could do their jobs faster and with fewer mistakes.  Rather, female workers are habituated to embody the minimal amount of mechanical movement necessary to perform the labor required, a process that results in repetitive stress injuries, insufficient bathroom breaks, and a host of other terrors (Wright 1997, 1998, 2001).

Such anachronistic labors occur when worker’s value falls far below that of the machines that could replace him or her.  Capitalism forces this anachronism: workers do what could be done by machines because it is both cheaper and more profitable to hire their slow labor than it is to replace it with the fast and accurate labor of machines.  In the communist future, when scientific and technological advance will be maximized and not privatized, this sort of anachronistic labor must, necessarily, cease.  For the Marx of the Grundrisse, the communist future simply realizes the amplification of material wealth that is already potent within capitalist society—and suppressed by the regime of value.  Far from criticizing technology, the Marx of the Grundrisse actually argues that capitalist production is not mechanized enough!   

IV.  Conclusion

We see, then, that capitalism has an interest in fettering scientific and technological productivity as a whole, trapping it at particular profitable stages that support the regime of value.  The capitalist’s profit comes not from the excess wealth produced by machinery, but from the value this is able to capture in a market where the commodity in question is still generally produced by slow, human labor, or, in later stages, by slower machines than those owned by the innovating capitalist.  Capitalism seeks to innovate in its use of science and technology, but not to maximize its productivity beyond what is profitable in the regime of value.  Indeed, once capitalism has invested in a particular technology and its mandatory infrastructure, it is hesitant to let it be replaced by other forms of science and technology.  This is one reason why, for example, we remain reliant on fossil fuels.

Scientific and technological advance really do reduce the necessary contribution of living labor to a vanishing point in the production of basic commodities.   Because of this, they limit the main source of the capitalist’s profit: the exploitation of the worker.  This shapes the form of capitalist use of science and technology.  

Therefore, capitalism and scientific advance, far from going hand in hand, are actually inimical to one another.  In this respect, a straightforward identification between technology and capitalism has missed the crucial dissonance between the two forces.  We still find a clear recognition of this dissonance in Marx’s Grundrisse.   

� For an explanation of this technical term, see chapter one, section two, “Other Origins of the Concepts ‘Alienation’ and ‘Objectification,’” part three, “John Locke and Adam Smith: Objectification, Alienation, Property, and Tools.”


� For an accurate account of Marx’s concept of “need,” see Heller 1976.
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