
1 | P a g e  
 

MENTAL OBJECTS AS A FORCE OF PRODUCTION 
Alan Freeman, Geopolitical Economy Research Group1 

University of Manitoba 

Alan.freeman@umanitoba.ca 

Introduction 

Dr Bodrunov has introduced a new concept into economics: that of ‘No-onomy’,2 by which he means a way 
of thinking about economic activity that comprehends, and takes full account of, the role of mentation, or 
mental activity, in production. This is a great advance in economic thinking. In this essay, I introduce 
another concept without which, I will argue, we cannot make sense of mentation as a productive activity. 
This is the concept of a mental object.  

The issue is a very simple one: what, actually, does mental activity produce? And how do the products of 
mental activity enter into production? 

I can open this discussion with five examples of mental object, each characteristic of a type, some of which 
enter production and all of which are themselves both produced or, an activity characteristic of mental 
objects in general, reproduced. These are a computer programme, a theory, a legal judgement, a poem and, 
to take one of the most complex, a language. There are others worthy of consideration which I will name 
provocatively, to open the mind of the reader and to provoke debate: a patent; an engineering standard; a 
discovery; an image; a design; a religious belief; a fashion. I will show that all these can be understood, and 
analysed, as types of mental object, by which I mean, to introduce the idea in brief, something that exists 
independently of its physical form, which can nevertheless be transferred into a variety of physical forms, 
whereon it becomes part of their material being. 

Such objects are an essential element of what we call ‘materiality’, a complex concept which I will discuss 
later in more detail. It is rather important to pin this down, because materiality is all too frequently, but 
wrongly, identified with mere tangibility. Classes are material. As Desai (2013) notes, Nations are material. 
Money is material. In philosophy, the contrast between idealism and materialism is ever-present, and Marx 
and Engels referred to their philosophy as ‘historical materialism’, but what they meant by ‘material’ clearly 
extends beyond the mere tangible. One cannot stub one’s foot on a nation or a class, or at most only 
metaphorically; and it is clear from any cursory reading of the duo’s writings that they did not simplistically 
identify material being with mere physicality. 

Thus, the key point to note at the outset is that a concept of materiality which is adequate to understand 
production cannot confine itself to the purely physical, inanimate aspects of the objects which production 
brings into play, or into being. A concept, at the very least, of the mental content of a product, or a means of 
production, is necessary. Persistent attempts to avoid this fact, which abound in modern economic thinking, 
express the limit of the simplistic view which, with Radhika Desai, I term the ‘machinocratic’ outlook 
(Freeman 2015), characteristic of the industrial age, according to which all production consists of purely 
physical activity with no mental content. 

 
1 This paper is dedicated to Andre Vltchek, who left this world on September 20 th, 2020. As I write it, I hear in my 
mind his gentle voice, and transport myself to a place where I can hear his ironic, humanistic commentary on what I 
write. Perhaps a future society may imagine such a dialogue into some kind of real existence. 
2 I suggest the innovative use of a hyphen in the word ‘No-onomy’ because, in English, to spell it otherwise is to invite 
the reader to rhyme the first syllable with ‘Noon’, a misdirection. Another option would be to write it as ‘Nouonomy’ 
or possibly ‘Nou-onomy’ making clearer its relation to the Greek word ‘Nous’ from which it originates. 
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Modern economic thinking has made numerous attempts to overcome this limitation by introducing mental 
activity as something external to, or supplementary to, the act of production, a notable example being the 
numerous attempts to modify the Neoclassical Production Function to add some extra ‘factor’ of 
knowledge, information, or technology, leading production theory down a blind alley in pursuit of fallacies 
admirably dissected by Felipe and McCombie (2013). 

Bodrunov does economic science the great service of recognising that mental activity, and the mental 
content of produced and consumed commodities and other goods, is in some sense integral to production, 
which is to say, production may not take place without them. Of course he is not the first to do so, but he 
has gone farther than others by insisting, rightly mentation in some sense is either coming to predominate. 
Or needs to predominate, over both the purely physical, tangible results and means of production. 

Nevertheless, in this way of talking about production, mental activity hovers tantalisingly on the outside of it, 
as something ‘applied to’ it or ‘facilitating’ it. He thus writes (xxxx) “The product is an object obtained 
through the transformation of natural materials through the application of knowledge and adapted to satisfy 
human wants”. This sounds unexceptionable, and would be accepted in almost any discourse between 
economists. Nevertheless, there is a problem in it: materials do not enter production in a purely natural 
form, to have ‘knowledge’ added to them after the fact: they are already permeated with humanity prior to 
entering production, and, moreover, could not do so unless so vitalised. 

Specifically, they have a mental character imprinted on them or, I will argue, inherent in them, by virtue of 
being employed in production. Even such a simple act as making flour from wheat is purposive: we have in 
our minds a concept of what will come out, and what it will be used for. This purposiveness infuses the 
wheat, which thus embodies mentality. It is not just grain: it is ‘a means of producing bread’ and indeed, its 
‘use-value’ as Marx describes it, consists in this. It conforms to a concept that leads us, for example, to 
choose wheat instead of corn, acorns, or mere gravel. A chair, when used to sit on, has the same physical 
form as when used for firewood, but it has a very different use, and by virtue of this, it is a different thing. 

One may escape this difficulty by some kind of regress, tracing the wheat back to the stalk, the stalk to the 
field, and the field to the elements, so arguing in physiocratic rhetorical mode that ‘ultimately’ everything 
comes from nature. But nature itself is not immune to humanity: indeed, it is on the verge of being 
destroyed by it. Nature is cultivated: the field is ploughed, the seed is sown. Even ‘found’ objects, be they 
the flowers of the field or the nuggets in a panhandler’s ladle, are already mentalized, in that the finder 
distinguishes between what should be plucked or pocketed, and what should be discarded. Without in any 
way transforming their physical being, he or she has exercised judgement, a fundamentally mental act. The 
object in question is transformed mentally, independent of its physical properties, and only so may it enter 
the sphere of human activity as anything other than an accidental encounter.  

This is even clearer in the case of the labour engaged in production which becomes ‘concrete’ precisely by 
being engaged for a particular purpose, which it cannot accomplish unless the knowledge of how to do so is 
already embedded in the brain and bodily competences of the labourer, before the labour commences. 

Indeed Marx himself is farsighted in his treatment of use-value: 

“The commodity is first an external object, a thing which satisfies through its qualities human 
needs of one kind or another. The nature of these needs is irrelevant, e.g., whether their origin 
is in the stomach or in the fancy [‘Phantasie’ in the German – AF]. We are also not concerned 
here with the manner in which the entity satisfies human need; whether in an immediate way as 
food – that is, as object of enjoyment – or by a detour as means of production.” (Marx xxxx) 

But we cannot deduce whether an object satisfies a need generated by ‘Fancy’ from its physical properties, 
precisely because ‘Phantasie’ is a mental activity. Only if we combine the physical and mental aspects of the 
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need, do we arrive at a complete concept of the object’s ‘use’. Bodrunov thus comes yet closer when he 
writes “Philosophically speaking, any product constitutes materialised human knowledge incorporated.”  
But he then writes “Production,  i.e. the transformation of natural materials into an object adapted to satisfy 
human wants, and its key elements are  human labour, raw materials and resources, technologies and 
production management.” However, as we have stated, the inputs to production, as well as the outputs, 
incorporate materialised human ‘knowledge’. They do not enter as inert natural material, but as natural 
material charged with human understanding – all the more so in that they are already products of purposive 
human labour, purpose itself being a mental object and a highly important one, as we shall see. 

Knowledge is not, to summarise and repeat, ‘applied’ as an external factor to the process of production, but 
is embedded in its materials and in the labour that is combined with them in it. Bodrunov (xxxx) therefore 
comes closer to the reality when he writes: “Nowadays, the development of technosphere is driven not by 
instruments of production and their skilled application, but by the power of knowledge which is 
incorporated in these instruments and underlies the ability to apply them and boost production efficiency.” 
[my emphasis – AF]. He need only have dropped the word ‘nowadays’. What has changed or is changing in 
the modern economy, I will argue, is not the ‘addition’ of mental content, which has always been there, but 
the manner in which that content enters the process. 

There is thus a contradiction, to be resolved, between the conception of production current in economics 
today, and the social reality of the process so described. My aim, in common with that of Bodrunov, is to 
resolve this contradiction. I will show that if we conceptualise it adequately, we can first of all see how 
mental activity, and its results, is both a means of production, and a result of it, in exactly the same way as a 
machine, a raw material, or human labour. Mental objects thereby have a use and a value, in the same way 
that physical objects do.  

Their use, however, consists in the way they combine with the physical qualities of produced and consumed 
objects, to constitute material being. They exist on their own outside of production, where they are not 
obliged to incarnate, and it is this which justifies speaking of them as objects, indeed, even assigning 
materiality to them. A poem exists in many forms: it can be spoken, taught, printed, woven into cloth, even 
sung. The ‘object’ that comprises the poem is none of these physical form: it is that which persists in all 
these physical forms, abstracted from all physicality. The distinction between particular physical form, and 
its mental content, gives rise to all kinds of ambiguities we are often only dimly aware of. For example, when 
we say an author has ‘written a book’ we do not mean that she personally printed the copy of the book that 
we find on our shelves, yet we will happily refer to this as ‘a book’. The same word ‘book’ thus has two 
completely different meanings, even in everyday language. 

There are even mental objects that only reside in persons, such as beliefs. Again, however the actual belief 
itself is an object independent of any particular being that holds to it: it is that which persists when the 
believers are removed from it. When we come to study computer programmes, we will see that they have 
more or less departed the sphere of being incorporated in human minds and reside almost entirely in 
machines. But they exist, again, independent of any particular machine, which is why we can download 
them, run them, and curse them when they fail. 

Nevertheless, mental objects are only allowed into the hallowed spheres of production itself, or more 
generally social life, on condition they do so in a physical form. Like the gods of Olympus, they are 
condemned to descend from the astral plane and take on a bodily guise, before consorting with rude 
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mechanicals, with mere labour. They exist only in combination with a coarse physical bearer of their 
aethereal indifference to tangibility.3 

In their external form of existence, nevertheless, which is to say in their most abstract form, they acquire 
characteristics not associated with physical objects. Not least, they cannot be used up. Their use is not 
consumed by being deployed in production and more generally they are not ‘consumed’ in the same 
manner: a poem does not cease to exist after we have read it, a computer programme does not ‘wear out’ 
and a scientific theory does not lose its validity when it has been employed to make a car, a computer, or a 
bomb. True, the programme may become obsolete, the poem may go out of fashion, the theory may be 
superseded, or indeed, the holders of the theory may be exterminated by their own discoveries, in which 
case the persistence of their theories is moot. I will discuss all these phenomena. 

Nevertheless, their employment is not costless. This is, principally, because of the precise fact that they have 
to be incorporated in definite physical form, in order to be used or enjoyed, and this takes work. Equally 
they can be communicated, transferred from one form of existence to another and it is vital that this is 
done, or they die. Education, and child-rearing in general, consist to a large degree in preserving the mental 
content of civilized life, by constantly transferring it to the brains and competences of new people. A truly 
immense amount of social labour, therefore, is involved in the ‘maintenance’, not to mention the 
employment, of mental objects. A complete theory of economic and social life requires us to take this 
labour into account in a systematic way. This is difficult because much of this activity either does not take 
the commodity form (by virtue of being supplied through family and other social relations, or by being 
provided free as in most modern education systems) or constantly escapes the commodity form, because 
usually the transmission and reproduction of mental objects requires less labour than creation, bringing 
them into existence. 

Just as radically, mental objects do not have a quantity or to be precise, they cannot be quantified 
independently of its incorporation into a quantifiable substance or activity: one cannot deploy ‘twice as 
much’ knowledge in one factory as in another or consume ‘three times as much’ poetry. One may only 
employ twice as many knowledgeable scientists, or twice as many material products (robots, chemical 
substances, servers, synchrotrons, universities, aircraft carriers) of their labour, and one can read three times 
as many poems, or at best, spend twice as much money on acquiring the knowledge or learning the poems. 
The knowledge itself however, like the poetry, has no quantity. 

This is, incidentally, one of the attributes of mental objects which makes labour-magnitude theory peculiarly 
necessary to understand their specific nature. It obliges us to account for objects with no quantity, that 
nevertheless have a value which is arrived at by the ‘trouble’, as Adam Smith politely puts it, of producing 
them and even more strangely a price arrived at without regard to the material qualities of the priced object, 
through such devices as the license, the copyright or that ultimate instrument of enclosure, the ticket. What 
is quantified here, divorced from physical quantifiability, is no longer the object itself, but the social right to 
access it, and in this way, the use, its value and its price present themselves to society as apparently utterly 
independent magnitudes. 

Most decisively, as we have already mentioned, though they exist independent of any physical form, mental 
objects enter and leave production in a particular such form, and it is this form, combining the mental and 

 
3 The same is true of consumption, which, insofar as it reproduces humans and their classes, is actually an instance of 
production. In the early years of Hungary’s liberation from the Communist yoke, an enterprising Budapest café owner 
is said to have established a bar which served empty cups of coffee. His argument was that people entered cafés not to 
consume actual coffee, but the experience of drinking it. Therefore, his newly-liberated commercial instincts told him, 
he could separate the experience from the coffee, relieving the customer of its narcotic side-effects, and himself of the 
cost of providing them. No trace of this apocryphal philanthropist remains. 
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physical aspects of its function in production or consumption, that constitute the use-value of that form. Not 
only that, every physical form encountered in production is indissolubly tied up with the mental objects 
materialised in it. The algorithm that runs a robotic car-making machine exists in the machine itself, not in a 
mental hyperspace. The electrical theories that inform the electricity supply to the factory exist in the wiring, 
the lightbulbs, the motors and the switches. But equally, without the algorithm, the robot is just a dead heap 
of metal and plastic, and the wiring just so much copper. 

Mental objects, therefore, do not exist in some noosphere which we can optionally forget or add in, as an 
external factor of production, as and when we choose, any more than we can hire a monkey, even a very 
intelligent one, to write a Shakespeare play. 

For this reason their role in production, and more generally in society, calls on us to revise and dramatically 
extend our idea of what we mean by consumption and what we mean by production; it thereby calls on us 
to revise our notion of what production consists of or, to be more precise, to transcend the limitations on 
thought imposed by notions of production which we have inherited from a mechanical age that we are fast 
leaving behind. 

The aim of this essay is, I should stress, as limited as it is revolutionary. I do not aspire to a general theory 
of knowledge, culture, spirituality or being. I merely wish to show how mental activity figures in what 
economists term ‘production’. Indeed, I will argue that attempts to deduce the role of mentation in 
production from general principles, external to the study of production as such, are invariably counter-
productive and responsible for many frankly absurd ideas. The idea that vague notions such as the abstract 
theory of ‘information’ or even worse of ‘knowledge’ can shed light on what mentation is really responsible 
for, prove self-defeating once we get into the realities of what goes on in the software houses, the games 
factories, the pharma labs, the science parks and the movie studios, because they lead to inaccurate ideas 
through false analogies – for example the idea that knowledge ‘accumulates’ in the same way as a pool of 
water or a stock of goods – which actually stand in the way of grasping the very specific function of mental 
activity in production and consumption. 

At the same time, I hope to convince my readers that if economists fail to free themselves of their current, 
physicalist way of talking about such things,4 to speak meaningfully about what we humans actually do while 
producing and consuming, then they will fail not only society, but their own aspirations. 

The Treviso Arithmetic: an introduction to mental technology 

By way of introduction to the issues, I will now introduce a couple of pieces of history that may also open 
our minds, and set the stage for the discussion which is necessary. These are the adoption by European 
society of the modern numeral system, and the invention of logarithms. 

To begin with the first: in the early Middle Ages, as the expanding power and influence of the peninsular 
mercantile city-states took shape, merchants became increasingly preoccupied with the calculating and 
reckoning quickly. Until the late 12th Century, they relied either on cumbersome techniques involving 
Roman Numerals, on the Abacus, or on bead-counting systems. This was transformed when Leonardo of 
Pisa (1180-1230), also known as Fibonacci, began studying what was termed the Hindu-Arabic numeral 
system, which he learned under the tutelage of an Arab instructor. As Swetz (1987, 11-12) explains 

 
4 The term ‘physicalism’, due to Kliman (xxxx) refers to the notion that the commodity can be reduced to a physical 
entity independent of the social relations that confer value on it. This closely related to machinocratic thinking, but 
refers specifically to the commodity form, that is to say the combination of use value and exchange value. Our aim in 
this essay is to dissect the specific notion of use itself, to which in my view, insufficient attention has been paid both in 
the Marxist and non-Marxist literature. 
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“He became convinced that the new numerals and their methods were vastly superior to the 
Roman numerals commonly employed in Europe. Leonardo, also known as Fibonacci (the son 
of Bonacci) became the evangelist of the new knowledge and published his impressions in a 
book, Liber Abaci (1203). Much of the text was a general introduction to the Hindu-Arabic 
numerals and their algorithms; however, a special section reflected Fibonacci’s professional 
background and considered commercial applications of arithmetic.  

“The book and its message were well received in the fondacos, or merchant houses, of Pisa, 
Genoa and Venice, and soon the Hindu-Arabic symbols were replacing Roman numerals in 
account books, and the use of the abacus was giving way to computations performed with pen 
and ink. This new mathematical knowledge was also being introduced into Europe via 
translations of Arabic works emanating from Spain, but the receptive climate in Italy soon gave 
the Italians predominance in this art.” 

Venice became a great centre of innovation, and (another example of a mental object) created the modern 
system of double-entry accounting which went into widespread use as the ‘Venetian system’. The knowledge 
spread very rapidly, but not through the Universities, which were focussed on producing ‘Gentlemen’ who 
could speak eloquent Latin and the classics, and perhaps a smattering of geometry. Printed works were still 
to reach Europe, interestingly not because the printing press was not around (woodblock printing on cloth 
was widespread by 1300) but because there was no serious paper industry. Merchants therefore had to hire 
special teachers to learn the skills and it was left to the entrepreneurs to create ‘reckoning schools’ at which 
the new skills could be taught, such as the Europe-famed Treviso school, which produced the first printed 
Arithmetic in 1478.  

As Swetz (1987,18) notes, “the seriousness of the task is emphasized by the advice of a German father to his 
son, studying in Venice, to ‘rise early, go to church often, and pay attention to the arithmetic teacher’” 

Now, what is remarkable about this innovation, in fact a technology to describe it accurately, is that it 
involved absolutely no physical entity at all, unless we count the pen and ink of those still too dull to reckon 
in their heads. It is a purely mental technology. Indeed, it displaced the ‘physical’ technology of the abacus 
(though battles raged to modern times between the defendants of the abacus and those of the new 
arithmetic, with public contests being staged to enliven the debate). Yet it transformed the productivity of 
the merchants and ushered in the age of monetary capitalism.  

This runs counter to any notion we might entertain that progress or ‘growth’ proceeds in a mentally linear 
fashion, in which humans first meet their so-called ‘material’ needs (by which is actually meant physical or 
biological needs) and only when a sufficient surplus has accumulated is a leisure class enabled to develop 
society’s mental candyfloss. Indeed, the erroneous character of such a potted history is easily seen when we 
ask the very simple question ‘where did language come from?’ Language clearly accompanies, and even 
predates, most of humanity’s achievements in subduing nature, for the simple reason that without the social 
organisation that language facilitates, humans could do little more to nature than hunt it, pluck it, run away 
from it, fall off or into it, or be eaten by it. 

Even starker is the history of the logarithm; widely credited to the Scottish inventor and religious zealot John 
Napier and published in 1614, Napier originally intended this as an aid to astronomers, commending them 
with the practical suggestion that they by “shortening the labours, doubled the life of the astronomer." They 
came into their own, however, as England’s naval power increasingly demanded the calculation of accurate 
gunnery tables and navigational aids. Napier and the Swiss mathematician Justus Byrgus (in 1620) had both 
published tables of logarithms which permitted a certain degree of accuracy, but by 1624 tables were 
becoming available of sufficient accuracy to underpin both the navigational and artillery competences of the 
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naval system which, a scant hundred years later, had already established the first elements of what was to 
become the British Empire. 

Again, this is a purely mental technology. It can be embodied in various physical forms – not just the table, 
but devices such as ‘Napier’s Bones’ which could be manipulated to multiply any two numbers to an 
accuracy of about two decimal places, and the engineer’s slide rule, one of the most generally-used systems 
for multiplying in the world until very modern times, with the invention of the pocket calculator. It has thus 
persisted as a critical element of virtually all capitalist industrial technology until, virtually, the present day. 
This rules out a possible escape route from the argument that innovation through mental objects occurred 
early in capitalist history, which would be to claim that this was some kind of ‘pre-capitalist’ phase which 
became vanishingly important as industrialisation proceeded. Industrialisation has used the mental 
technology of logarithmic multiplication throughout its existence, as indeed it has Hindu-Arabic notation 
though it accords this latter no credit in its Eurocentric account of its own origins. In fact, modern industry 
would have been difficult, if not impossible, without these two mental technologies. 

Is there a successor to industrial production? 

What are the possible lessons we may draw from the above facts? I begin from an assertion (Bodrunov 
xxxx) which I will, with no offence intended, describe as a half-truth. “So far, humanity has not put forth any 
new production methods apart from preindustrial and industrial production.” In fact, at least two industries 
exist today – and are now growing very fast – whose methods are entirely different from industrial 
production, though they do have a surprising if superficial amount in common with certain pre-industrial 
methods.  

These two are the software industry, and the creative industries, both of which are among the fastest-growing 
sectors to be found in the modern economy. If we wish to see where ‘No-onomy’ is being born, this is 
where we should look. Indeed, just as Marx prophetically recognised the factory as the archetypal site of the 
industrial stage of capitalist production, we need, I would argue, look no farther than the software industry 
to identify the site of its new stage. 

There is a considerable body of literature describing these industries, which is sufficient to establish that the 
‘system of production’ in both software and the creative industries is very different from anything previously 
encountered. This is precisely because of the decisive role played by mental objects in what they do, how 
they do it, and what the result is. 

The function of the computer programme in production shakes us awake, as the factory did the bucolic 
village producer, to the fact that something in the world is not as we thought it was. The factory brought to 
the awareness of humans the brutal fact that they were no longer a simple outcrop of raw nature, but a 
product of their own society, their own history, and their own activities. This realization was physical in 
character. For humans as consumers, it took the form of a superabundance of processed objects. ‘Food’ 
could no longer be romanticised as a beast brought to slaughter or a crop laid up; it was an industrial 
product. ‘Clothing’ was made of fabrics not even grown in countries the consumer could visit. ‘Housing’, 
when Engels wrote, was not neither built nor bought by the dweller: the industrial city had become the ‘built 
environment’, a term which in and of itself expresses the unconscious irony of a wholly constructed nature. 

The computer programme impels us to an equally difficult realization, with which society is still grappling as 
one can see from movies in which robotic intelligence is a constant theme, from the speculation on whether 
Artificial Intelligence really is Intelligence, whether robots will take over the earth, and so on: mentation is 
not a uniquely human activity. ‘Things’ can think.  

The step in understanding that this requires of us is, in a certain sense, the diametric opposite of that 
required by the industrial revolution. Industrialism forced society to recognise that humans, not just nature, 
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can produce. Prior to the industrial age, the simplistic view prevailed that we find summed up in 
Physiocratic thought: essentially, only Nature was held to produce. In Quesnay’s famous reproduction 
schemas, the towns created nothing but merely transformed the form of what they received from the land. 
He literally designated them ‘unproductive’. It was therefore a significant transition in thought, to recognise 
the ability to produce as a universal human capacity. 

No-onomic production, in contrast, forces us to recognise that ‘things’, not just humans, can think. It thus 
obliges us to shift our focus from the exclusive notion that production consists of making things from other 
things, to a view that production consists now, and will more and more consist, given the material basis we 
have inherited from past times, in the creation of ideas by means of other ideas. Since ideas, by their very 
nature, are limitless in their extent, the hopeful conclusion to be drawn is that production may free itself of 
its physical constraints, and pupate from the caterpillar of need to the butterfly of creation. 

First things first, however, Once we can cast off the prejudice that only humans can think, we can set about 
identifying what humanity actually consists of, and what thinking actually is. 

So what, exactly, is software? I would define it, quite simply, as a mental object that can exist in a machine. 
This is however too bald to offer much enlightenment, and risks circularity – if we define mental objects to 
be things that behave like software, we cannot then add much to knowledge by defining software to be a 
mental object. I’ll begin therefore with a simple list of its defining features, in which I will identify those that, 
in my opinion, justify classifying it as mental. I’m sure others can improve on the definition, but I hope to 
provide some kind of scaffolding for a more complete concept. 

The scaffolding rests on two quite simple assertions that I have so far only found complex ways to explain. I 
apologise in advance to readers for the somewhat technical discourse that follows, but assure them that the 
most profound conclusions flow from it. The first assertion is that software by its essence is a mechanical 
mental system. The second assertion is that there is, in general, no definite mechanical way to satisfy 
purposes. These assertions are fully supported by the modern theory of logic, but the mathematical results 
involved are unfortunately arcane, or at least, have hitherto been expressed in an arcane fashion and I will 
try to give some flavour of what the theory establishes, because it is, I hope to persuade my readers, really 
very fundamental to our understanding the new forms of production now taking shape. 

I will begin by restating, at greater length, the point already singled out: production is purposive. If we accept 
the fundamental definition of production that Bodrunov gives above, we are obliged to conclude that it 
cannot be undertaken purely mechanically. The question is only the relative proportions, as it were, of the 
physical substance and the mental content, in both the final product, and the production process. Here is a 
key sentence from his book (xxx): 

Natural sciences more or less adequately describe objective natural processes, while technical 
equipment uses this information to manage such processes more or less adequately by 
converting them into purposeful, i.e. technological, processes. [emphasis added – AF] 

The notion that production is purposeful is fundamental to any adequate conception of what it is. Without 
the concept of purpose, one is doomed to recognise any act of transformation as an act of production, 
which is indeed the idea that both physiocratic and machinocratic thinking constantly fall back on. Neither 
the slow growth of trees, nor their flowering, nor their fruiting, is an act of production any more than the 
fusion of elements in the sun to produce the heat, or the evaporation and precipitation of the water that 
makes this possible. These are all transformations – but they are not acts of production. Marx expresses this 
in a well-known passage about the difference between humans and bees: 

A spider conducts operations that resemble those of a weaver, and a bee puts to shame many 
an architect in the construction of her cells. But what distinguishes the worst architect from the 
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best of bees is this, that the architect raises his structure in imagination before he erects it in 
reality.  

We must add the proviso that the ‘imagination’ consists not just of a plan to conduct the building, but a 
vision of what it will be. Production is purposive in that it seeks to bring about a state of being, not just that it 
instructs on how to achieve that state. 

The same stricture, however, applies with equal force to the work of a machine. Paolo Giussani once made 
to me the very astute observation that if we construct an entirely automatic factory which constructs ice 
cream with no human intervention, it is no longer a factory, but an ice-cream machine. Neither a vacant mill 
with its sails turning idly in the wind, nor an abandoned Duracell energizer bunny, nor a space satellite 
which has left the solar system and lost radio contact, but continues taking measurements of the universe, 
are ‘producing’: they are merely functioning. Production, like the objects that enter it, is from the outset and 
by definition the combination of a physical and mental process, in which desire, imagination, or mental 
intention is an indispensable component and is, in a certain sense, what production is all about. Devoid of 
mentation, the very idea is meaningless. 

It is for this reason, incidentally, that when people worry that machines will replace labour, they fear exactly 
the wrong thing. What should concern them is machines that can form intentions. 

With this in mind, let us now dig into the world of software. What more can be said of it? Much. I have 
defined it as a mechanical mental system. The notion of mechanising mentation is actually quite old. The 
earliest mechanical calculator is attributed to Leibnitz, who devised a digital mechanical calculator which he 
called a ‘stepped reckoner’ in 1673 and completed it in 1694. It relied on an ingenious gear with teeth of 
variable length which was still in use in calculating machines as late as the 1970 Curta handheld. The 
engineering techniques of the day did not quite stretch to making it actually work, a problem not unfamiliar 
to Microsoft clients; nevertheless it was the progenitor of mechanical calculation and in many important 
senses, the electronic computer itself. Leibnitz’s justification for it sheds interesting light on early modern 
concepts both of productivity and the role of labour: 

it is beneath the dignity of excellent men to waste their time in calculation when any peasant 
could do the work just as accurately with the aid of a machine. 

It is often said, and probably rightly, that the idea of an automatic computing engine came into being when 
Lady Lovelace, working on the prospects for Babbage’s Difference Engine, realised that it was potentially 
possible for the machine to make its own choices about what to do next. Leibnitz’s machine, like the 
abacus, required the user to enter the data and determine how to use it, at every step on the way until the 
answer came out. The computer was born when the idea was advanced that a machine could enter its own 
data, and determine for itself the use it would make of it. 

Nevertheless, this aspect of automation is not my focus. I am not concerned with the machine, since any 
machine will do, but on its instructions – on the mental object that constitutes a programme. What is new 
about this is not so much the automatic character of its application, but the fact that it exists free of the 
machine that applies it. A programme, at least a well-written one, will run on any computer. The key feature 
of software is hence that it exists independent of any particular physical form. It can be transported from 
one computer to another; with the arrival of ‘high-level languages’ (FORTRAN, Algol, C, C++, Java, Ruby, 
Python….) it can also exist on machines with very different physical structures. It is thus wholly ‘ideal’ in 
character. Second, when combined with (‘run on’, ‘instantiated in’ or ‘downloaded to’) a particular physical 
structure, it alters that structure, that is to say it is transformative. Third, it is communicable: it can be taken 
from one physical environment to another. 
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All these are characteristics shared in common with the mental objects we are all familiar with: a book, a 
poem, a song, or a theory,. If we admit that the idea of a mental object is a useful one, it’s therefore hard to 
try and rule out software. Moreover, what we’ve described above just about covers most of what we mean 
when we use the word ‘thinking’ or ‘thought’. What is thought, but a communicable ideal object with the 
transformative capacity to alter a physical form when incorporated in it? 

Software has further characteristics that it holds in common with some, but not all, other mental objects. 
First, it is a language or, to be precise since there are many computer languages, it is a linguistic system. 
Second,  it is a ‘grammatical’ system. By this I mean that computer languages have a structure; certain 
sentences or statements ‘make sense’ to the compiler, and others do not and are reported as ‘errors’. 
Moreover the structure imposes a meaning. If I write the statement 

X = 2 

then in more or less any computer language, I am stating that there is a variable X, and I wish the computer 
to assign the number 2 to it. To head off a complex but unnecessary discussion on computer Semiotics, 
deep structure, and the like, which is beyond the scope of this article, I do not claim that the objects defined 
by a computer language receive their entire meaning from its syntax, only that the structure conveys at least 
part of that meaning. It is therefore indispensable to the nature of software, part of its essence. 

Finally, a further feature of software isolates its specific character, which both identifies it with certain types 
of mental object and distinguishes it from others: it is ‘algorithmic’. By this is meant it consists of a sequence 
of actions to be carried out in time. The order of execution matters. This is not the case, for example, with 
an image, which the viewer may traverse in any preferred order or indeed, simply render it internally as a 
gestalt. It is not the case for a belief, or a judgement.  

To state, for example that ‘this apple is tasty’ is to make a statement about the apple, without requiring the 
apple to be tasted. We can verify (or refute) the statement by tasting the apple, but it is not necessary to do 
so, in order to make the statement. The statement is, that is to say, a mental entity that exists independently 
of any action we may take. 

 Indeed, one of the first confusions arising when students encounter computer languages for the first time is 
that they read the statement ‘x=2’ as a statement about x. But it isn’t: it is an instruction to the computer to 
‘put the number 2 into x’, that is, to make the predicate ‘is equal to 2’ true of the variable x. It is, in short, a 
means to bring about a change of state. 

This leads us into what, I will argue, is a fundamental distinction, possibly the most so, to be made in 
mapping the world of mental objects: between algorithmic mental objects which specify a temporal 
sequence of actions that bring about a change of state, and predicative mental objects which make a 
judgement on what the state actually is. A little diagram may help fix the mind: 

Algorithmic mental objects Predicative mental objects 

Computer programme 
Deductive proof 
Laban Dance choreography 
Musical Score 
Laboratory procedure 
Instructions to a labourer producing a car 
Cooking recipe 

Image 
Mathematical theorem 
Legal Judgement 
Brand 
Scientific theory 
Specification for a car 
Michelin Guide rating 

The distinction is clearly rooted in modern logical theory, originating in George Boole’s Laws of Thought 
which essentially attempted to set down the laws of logical proof in a systematic way. Many of these laws 
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were already codified in particular by the Aristotelian categorisation of ‘syllogisms’ – statements of what may 
be deduced from what, as when, from the statement ‘All thieves are dishonest’ and the statement ‘Barnabas 
is a thief’ one may deduce that Barnabas is dishonest. What may be attributed to Boole is the realisation 
that two different types of mental activity were involved in using syllogistic reasoning. When one deduces 
that Barnabas is dishonest, one has carried out an action, one has combined the two premises and yielded 
the deduction. When one makes the judgement that Barnabas is dishonest, one enacts is a distinct mental 
activity. It is comforting that the deduction leads to the judgement or, as mathematicians put it, that the 
judgement is consistent with the deduction, but the two activities are distinct and, as we shall see, do not in 
fact coincide in general. 

At first sight, and when confined to simple propositions, we have been conditioned to believe that the 
connection is obvious, and we assume that making the deduction, and making the judgement, are just two 
ways of doing the same thing. Indeed, within the limited logical system termed the ‘first order predicate 
calculus’, sometimes called the propositional calculus, an important theorem known as the completeness 
theorem guarantees that an algorithm exists to prove every conceivable statement (predicative judgement) 
that can be made about the objects of the system. 

This is not so for the more general mental system known as the second-order predicate calculus, which is 
much closer to everyday life, whose main feature is that predicates are objects in the system and we are 
allowed to make statements about them – for example the simple statement “Winnipeg and Moscow have 
something in common”. This asserts, formally, that there exists a predicate that applies to both Winnipeg 
and Moscow, such as “they are cold in winter”. This is a statement about predicates, as well as a statement 
about cities. We need to be able to make such statements to express most of the ideas that we use in every 
day life. 

Unfortunately – or, perhaps fortunately – the second-order calculus is incomplete. In quite minimal systems 
it will contain statements that cannot be proved: to be precise, statements which can neither be proven nor 
disproven by logical deductive reasoning. This is the outcome of  Gödel’s celebrated ‘incompleteness 
theorem’ which established that this problem exists in any system that contains arithmetic.  

Gödel’s example is somewhat arcane, and it is tempting to dismiss it on the grounds that one will not 
encounter the kind of object he constructed to prove his theorem in the daily course of life. More telling 
still, however, is a theorem known as Church’s ‘undecidability’ theorem, formally identical to Turing’s 
‘halting’ theorem, which is why it is sometimes termed the Church-Turing theorem. Church responded to a 
question posed by Hilbert, which can be described in lay terms as asking for an algorithm to decide whether 
a given statement is provable. The Church-Turing (CT) theorem proves that for an unrestricted second-
order predicate system such an algorithm does not exist in general. We can make, therefore, quite 
reasonable statements, such that we cannot know if it is provable: to be precise, we cannot from the nature 
of the statement, algorithmically derive a means of proving it. A means of proving it may exist – but it will 
have to be discovered and cannot be mechanically produced. A quite simple example of this difficulty is 
that it is not possible to write a general-purpose translator. Given any two languages, we are likely to be able 
to construct an algorithm to translate one into the other. However, there is no way to instruct a computer to 
produce the algorithm for us. 

Or, to put it another way, there is no mechanical way to answer all the questions we are capable of asking. 
Answering questions is, therefore, a distinct productive activity from mechanical calculation: creation. 

Creativity and the Limits of mechanism 

Having established that predicative mentation is necessarily distinct from mechanical mentation, we are now 
in a position to assess the second great area of new mental expansion: creation. There are two great spheres 
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of creative activity in the modern economy: scientific and technical research and development, and what is 
now generally termed the ‘creative industries’. The overlap between them is surprisingly small (Bakhshi et al 
xxxx) and so between then, they account for a large and growing part of the labour force. 

In this, the lions share of expansion is taken up by the creative industries, and for reasons of space, that is 
what I will focus on. A second reason for this focus is that whereas the science-based industries are focussed 
on ever-more efficient ways to satisfy existing needs, the creative industries arise from new forms of need, 
and are therefore the site of a much greater rate of expansion. 

Creative production is often subsumed into the notion of ‘cultural production’, a mistake that bedevils the 
proper understanding of what is actually happening in the economy. The contemporary concept of culture 
is profoundly elitist, being derived from the philosophy of people such as Thomas Carlyle, who held that 
society needed a distinct and privileged caste of persons he termed the ‘clerisy’ who would be responsible 
for designating what would be good for the masses, and what would not. The clerisy is still with us today, 
because of the major ‘culture’ plays in commercial society in maintaining class distinctions. Indeed, most 
modern creative activity has had to fight its way into acceptance by the guardians of ‘culture’ as legitimately 
cultural, starting from jazz, rock music, movies, and in modern times graffiti, rap, and so on.  

That which the pundits call culture, reduced to its abstract essentials, actually consists of the production and 
reproduction of judgement. Its function, as Bourdieu admirably explains, is the maintenance of distinctions 
in society. These distinctions are of two types: what we may term ‘horizontal’ distinctions are between types 
of creative activity people can engage in, such as sport, music, loving, studying, and so on. There is then a 
further huge multiplication of differentiation into types of sport, types of music, and so on, down to the level 
of the fan clubs and followers of individual performers, teams, and so on. This diversification is entirely 
positive and consists in essence, in extensions to the capabilities of humans. They are what ‘being human’ is 
really about. But in commercial, class society, many distinctions are also ‘vertical’; they divide culture into 
‘high’, ‘low’, ‘medium’ and so on, and exist to preserve social hierarchy. They are signifiers of wealth and of 
status. Their function is to create and maintain class distinction. This is necessary because, apart from all 
else, the propertied and well-to-do classes need to reproduce their class nature; this, they do not just 
through wealth but through family, association, and the management of taste. 

The ‘creative industries’ have become a mass industry for the simple reason that distinction – of both types, 
human or horizontal and class or vertical – has become one of the primary objectives of human 
expenditure. In 1996 a crossing-point was reached, the UK Household survey shows, when for the first time 
the ‘average’ family spent more on leisure activities than on physical consumption. The gap between the two 
has grown ever since. Of course, once this aggregate is decomposed into income groups, we find that the 
great bulk of the demand for non-basic consumption comes from the rich end of society. No matter: the 
crucial point is that it is now a mass source of demand. To give some idea of the scale, let us note that the 
combined capitalization of the ‘seven dwarfs’ of the media industry (Time-Warner, Bertelsmann, Disney, 
etc) was greater than that of any oil major. 

The crucial problem, however is that the concept of ‘culture’ focusses from the get-go on the wrong end of 
things: it asks what the product is. Instead, it should be asking how it is produced. The critical aspect of the 
new mass demand for distinction is that it is by its nature predicative. The purchaser of a house on Long 
Island, a Beyonce record, a pair of Prada shoes, a ticket to a Winnipeg Jets hockey game, wants that 
particular record, that particular type of house, music, shoe, sport and team, not another. She or he 
therefore is making a judgement, as to whether it satisfies that particular need. Moreover, the imposition of 
distinction is gradually penetrating all spheres of consumption from house-building to vehicle ownership: 
design is becoming a universal feature of production. Gone are the days when Henry Ford could tell his 
customers ‘you can have it any colour you want, as long as it’s black’. 
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But now we come to the difficulty; the precise limitation of mechanical calculation is that it is not up to the 
job of working out how to satisfy a goal specified only by the judgement that will be made at the end of it. A 
figure therefore interposes herself between the calculation and the consumer, who works out how the 
software can most effectively be used to satisfy the need. That person is the creator. Creative human labour 
– the labour of devising how to satisfy predicative needs – comes into play at every step of the creative 
chain. A film producer, for example (and film is in many senses archetypal in this respect) engages a huge 
team of people from camera-people to makeup artists, every one of whom responds to a predicative 
requirement. The function of these creators is to solve problems, to interpret needs, that are generated by 
the complex collective task of creating the giant product that is the modern film. It is to undertake all those 
tasks which either cannot be mechanised, or are difficult to mechanise. 

Again, some sense of the scale of this phenomenon is required. According to the calculations we made at 
the Greater London Authority, by 2002 one in every five Londoners was a creative labourer. Recent work 
in Canada suggests that creative labourers make up at least 12 % of the labour force, and similar results 
apply in other countries. Creative labour is also one of the few areas of employment that is actually growing, 
and in fact very rapidly: by 2016 in the UK, it had been growing at the rate of 8%, well above any other 
industrial sector. This is thus an exceedingly dynamic area of production. What is its nature, and what is 
driving it? 

What is the feature of mechanical calculation which prevents it yielding the solution to predicative requests 
on demand? It is not merely the fact that it is repetitive, though this gives us the clue: it is that the operations 
it repeats are drawn from a finite set of objects. In some formalizations, this can be a very small set indeed, 
and so Turing showed that any programme can be reduced, in its essence, to a small set of operations on 
binary data. Modern computer languages are less sparse, but nevertheless, the critical point is that the 
instructions they can carry out are a fixed set defined in advance. When Kernighan and Ritchie wrote the 
manual of the C language, they specified every single thing it could do. The list can be read in a couple of 
hours. 

Mechanisation, reduced to its essence, consists of the indefinite repetition of a finite number of identical 
actions, or sequences thereof. In this, mechanical calculation is no more or less than the reproduction in 
thought of the physical principle of mass industrial production. The enormous advances in productivity that 
followed the Spinning Jenny, the Water Frame, the Arkwright loom, the Steam Engine and all the 
paraphernalia of Victorian Steam Punk arise simply because these machines can repeat the same action 
over and over again: moreover they can be replicated so that the action is carried out by an army of 
machines instead of just one, and finally, the machines can be speeded up so that the result come out a 
hundred times, a thousand times, a hundred thousand times faster than if performed by humans. 
Nevertheless, it is important not to forget that the precursor of mechanical production is mechanical labour, 
as Braverman reminds us. 

When Bodrunov writes, therefore, that “[the] Primitive had no concept of machines,” he expresses a 
common idea that calls for correction. From the earliest days of labour, it consisted of repetitive, that is to 
say, mechanical actions. Repetition is intrinsic to the life not just of humans but the animal world: it consists 
of seasons, the succession of night and day, rhythmic actions such as walking, pounding, and so on. The 
earliest tools were constructed in a mechanical manner, as when for example chipping flint. Forty thousand 
years of mechanical activity therefore prepared the Victorians for the replacement of humans with 
machines, because all they had to do is construct machinery that could first imitate, and then replace, the 
rhythmic activities of human production. 

Mechanical activity thus became a universal feature of life, and it would probably be as true to refer to the 
the stage of capitalism from which we are emerging as ‘mechanical capitalism’ as anything else. In fact it 
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would probably be more helpful, since, as I have strenuously argued (Freeman 2016) the production of 
software, and creative cultural production, most definitely qualify as industries, and their activities remain 
industrial in character. One has only to think of the Movie industry to recognise this point. 

Boolean logic, and computation, are simply products of a mechanical age. It is very natural that a mode of 
production which has been dominated by mechanical labour and mechanical production should produce, 
as its characteristic mental object, mechanical thought. It consists of a system for repeating a small number 
of identical and limited actions. 

Repetition however means repetition of sameness, of identity. One many only repeat something if it is the 
same thing at each repetition. Predicative objects are however characterised by their diversity, as can be seen 
in the sheer range of products now to be found in the shops, or latterly, the online stores. 

Creative labour as a force of production 

The consequence of these two contradictory developments is that some kind of absolute limit is being 
reached in what can be achieved by mechanisation, and it is this limit which brings us to the threshold, or 
rather, poses the necessity, of No-onomy. This is visible above all in the nature of labour, and the birth of a 
new form of mass labour, productive creative labour, or as I have defined it, labour that cannot be 
mechanised. 

In Freeman (xxxx) I demonstrated that over the past seventy years, the character of the labour force in the 
industrialised economies has transformed radically. Eighty-six percent of the US labour force is not engaged 
in material, or rather physical, production. Similar proportions are to be found in all industrial economies. 
And in the non-industrial economies, the pattern of development has changed to the extent that, even as the 
labour engaged in agriculture shrinks, the slack is taken up not by industrial production, where the labour 
force is shrinking, but in services. 

Creation as a mental activity. Cannot write a programme for it. 

Creative labour as labour that cannot be performed by a machine 

Creativity. Elsewhere have identified the three elements of it 

1. Creative labour 
2. Distinction as a use-value 
3. Method of production 

Method of production is a new force of production. What are its characteristics? 

Different type of labour. Not ‘undifferentiated’ 

All else flows from  this. 

Critique of services: 

provision of services (with very few exceptions) requires the use of at least some material 
products. Most services cannot be rendered in the absence of material production; 

But what is a ‘service’? Nobody can agree on it. Inherited from feudal concepts. And as we have seen, the 
result of so-called services are perfectly ‘material’ if we understand this term correctly. 

What is true is that the proportion of mental objects in both the product and the input has radically changed 

Data on creative intensity from Dynamic Mapping. Creative labour constitutes 25 times greater input to 
creative industries than the remainder. This is a new force of production. 
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Universal creativity as goal 

New relation with mechanism (internet) complementarity not substitutive 

Transformation of consumption 

Transformation of consumption: distinction as a predicate 

Transformation of human species-being, or rather, realization of human species-being 

Marx on bees 

 

Sum up: new nature of production 

Mental objects as inputs to production 

 

Digression 
What is material?  Critique of normal concept 

The technological application of knowledge  as part of the production process incorporates two 
aspects: material (employees with relevant qualifications, equipment, devices, primary goods) 
and immaterial (knowledge allowing for the most rational application of the material 
component). It is the knowledge embedded in a product that determines its level of complexity, 
consumer characteristics and its ability to satisfy growing human wants. 

Must include the faculty of judgement 

Deal with Hegel’s concept of materiality. Aristotelian contrast between form, matter and content. The 
infinite regress of form and content: no set division.  

Critical point is that a thing becomes material when its independent existence from any particular human 
imposes itself as a reality on all particular humans. ‘Weighs like a nightmare on the brains of the living’ 

End of digression 
 

Now consider the relation of IT to creative production. Is in fact the spine. New relation of humans to 
machines. 

Collective character 

Motley crew 

Method of production. Decisive importance of the Honeywell patent and open source. Opened way to new 
method of production, in which labour functions collectively. 

Peculiar insertion into capitalism contradicts its character, which is why piracy is characteristic activity. 

Much dispute about it but surprising pragmatic agreement. 

Indicates it is a ‘real object’ 

Characteristics are all those of an industry. (go into ISIC definition) 

First-mover advantage. Motley crew. 
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Continuous innovation as a method 

One of two ways to overcomes problem that they do not depreciate materially 

Second way is increasing movement to ‘software as a service’ where what you really pay for is the support 
and technical knowledge required to make it work. 

IP imposed as an archaism. 

Two parallel systems: IP constrained and ‘open source’ 

Continuous newness. No limit. Limit actually imposed by capitalism itself, by forms of property 

 

 

Nature of labour 

 

With language, not so. Language exists in an enormous variety of material circumstances. 

Meaning to ‘ownership’ of mental objects; calls for a change in property relations. 

Will therefore be realised only in and through a transformation of existing laws of property especially but 
not only IP 

But need thorough overhaul of existing concepts.  

Notably that of ‘knowledge’ as such but also ‘service’, ‘machine’, … TBA 

Why do we need it? Refer to literature. Weaknesses easy to identify 

Pick out the Bodrunov passages and critique them 

A new beginning: conceptualising mental object 

Critique of materiality. Hegel’s distinction and the two meanings in philosophy 

(1) Tangible or physical 
(2) Essential not as opposed to appearance but content. 
(3) EG to say nation is material does not mean we can stub our feet on it, at least ruling out metaphor. 
(4) Does mean it exists independent of individual. 
(5) Language as the archetype 

Materiality therefore refers to the persistence and autonomous existence of a thing 

The real distinction we need is physical versus mental 

However there is a relation between the two philosophical concepts because physicality imposes form, due 
to its lack of plasticity and also lack of transmutability 

Schwartzenegger final scene of film 2 when the enemy becomes fluid. It however remains the ‘same’ thing 
but is imprisoned in its physicality, so Schwartzenegger is able to destroy it by extirpating its physical 
identity, rendering it inexhaustibly plastic. Ironically by means of heat, ie converting it to a plasma or 
perhaps condensate. 
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No need however to resort to ultimate speculative reasoning because we are discussing a real and limited 
thing, namely production. The issue is how the distinction aids us in speaking of production and its new 
forms 

Next consider the issue of labour. 

 
To integrate 

“Another important factor is the human ability to  concentrate and fully utilise knowledge, skills and energy 
in order to achieve the end result - the product of labour. 

Equally important is the ability of the material to absorb this human ability 

… 

 

“The content of labour also depends on material conditions, such as the supply of primary natural 
materials, resources and equipment. 

“only material products allow for the satisfaction of what we call ‘basic wants’,  

So does a baby need its mother? 

Mental objects that reside in humans are continuously reproduced: this what activities such as child-rearding 
and education bring about 
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