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Introduction


Radical advances in automation, robotics, and computer technology have thrown millions out of work and will only continue to do so in the years to come. At the same time, cheap, individually accessible machines will wrestle for primacy with both gleaming, highly automated factories and sweatshops alike, ultimately eroding the dominance of industrial production. Economic growth is slowing down and, short of massive capital destruction on the scale of a world war, it is not going to speed up again. The pressures fueling today’s global unrest will not go away and are only going to get worse as wages stagnate in many countries, solid employment becomes harder to find, and cuts to social benefits continue. Competing radical and reactionary ideologies will clash as political consensus crumbles and the world’s peoples search for answers to these challenges. In its opening decades, the 21st century will be one of war and revolution. By the end of the 21st century, capitalism will be consigned to the history books. Despite the seeming darkness of our era, our future is filled with incredible possibility. If working people organize themselves to take power in their own communities, we can create a world of freedom, beauty and abundance, where poverty and tyranny are merely distant memories for our grandchildren.


These may seem like bold and perhaps reckless predictions—after all, the universe seems to love thwarting our expectations—but I feel perfectly comfortable putting them forward. I drew all of these predictions from events that are already happening, and that we can understand with a little bit of study and careful thought. In the pages that follow, I explain how fundamental, long-term changes in the way that we produce goods are already changing the world we live in and will continue to do so. I show how the present economic crisis has its roots in a 50-year process that began with capitalism’s response to its last epic crisis. I link the current struggles of working people with stagnant living standards, high unemployment and underemployment, and continuous cuts to welfare programs to both of these processes, showing why our desperate attempts to fight for a decent life seem like struggling against a rising tide. Throughout this entire book, I follow a simple method: tracing seemingly distant events and trends to their root causes.


The world of the early 21st century may seem far too complex for any ordinary person to understand. When we feel that we simply don’t understand what’s happening around us, we often feel paralyzed and powerless to change anything. I wrote this book so that people like myself—working people, students, everyday activists and so on—can learn the answers to a series of difficult and often confusing questions: Why are rents rising so quickly and why are poor people like me being pushed out of my neighborhood? Why is life in my neighborhood and city so hard for the people around me? Why is it so difficult to find a decent job? Why does it seem like unions are declining? Why is the economy so bad?


I wrote this book so that anyone who picks it up and makes an honest effort to read it should be able to understand it. Because this is not a book for university professors, I have avoided using uncommon words and phrases as much as possible, and have defined words that may be new to the reader wherever they first appear. I have added a glossary of these terms at the end of the book that you can flip to if you need to see what something means while reading. I have tried to keep the book concise and direct, to make it as short as possible while still covering everything that needs to be covered. I try not to define words more than once or spend longer than necessary explaining an idea.


Many of the statements that I make in this book may seem strange, strong or radical. I do not apologize for this; it is my job as an author to provoke you to think about things differently. I can only promise you that I have done my best to interpret the evidence that I have gathered correctly and that I have written exactly what I think. I see no point in using cute phrases or careful wording so that I can sell more books, secure tenure at a university or ensure that I don’t get fired from my job. In short, I promise to be completely honest with you. All I ask in return is that you keep an open mind.


Ben Reynolds, 13 September 2016





Part I


The Production Process


The bourgeoisie cannot exist without constantly revolutionizing the instruments of production, and thereby the relations of production, and with them the whole relations of society.


Karl Marx, The Communist Manifesto





Chapter 1



The Printing Press


A single technological leap, however grand it may be in itself, foretells a much larger social revolution. This is the historical lesson that this book seeks to impart. The printing press was not just a radical innovation in the production of text. It was a forewarning of an entire industrial society in waiting, the outlines of which could be understood from the printing houses themselves. What the printing press was to industrialism, the personal computer and the Internet are to an entire system of production that has only begun to emerge today. This new system promises to shake the foundations of our society. But we must not get ahead of ourselves. As with any story, we must begin at the beginning.


Sometime before 1450, a German man named Johannes Gutenberg invented a printing press that worked with moveable type. So, at least, the traditional story goes. Between 1450 and 1455 presses were established in Germany and put into operation, each turning out hundreds of books. By 1471 the printing press had spread to Cologne, Paris, Rome and Seville. By 1480 the empire of the press stretched from Krakow in the east to Lübeck in the north, Naples in the south and Salamanca in the west. The first press in the Americas was established in 1539 in Mexico City, and Goa in India received its first printing press by 1557. In the span of a century, mass production was underway in cities and towns separated by 9000 miles (14,400 kilometers) of land and sea.1


Text was the first globally mass-produced product and the printing press was the means of its manufacture.2 Prior to the invention of the printing press, book production was an extremely labor intensive and expensive process. In the early Middle Ages, scribes were almost completely confined to monasteries and abbeys, and the production and transfer of written knowledge was limited to the priestly class. The rise of the first universities in cities like Bologna and Paris from the 11th to the 13th century created an additional, though limited, market for the written word. Universities employed their own scriveners to produce the manuscripts demanded by scholars.


In the hundreds of years preceding the press, the production of manuscripts scarcely changed. Copyists laboriously copied text from an exemplary manuscript onto sheets of parchment or paper in their own hand, with great variations in style and handwriting between copyists. The manuscript was passed to a rubricator, who would highlight particular passages or headings for emphasis. An illuminator would then add any necessary images or artistic flourishes, depending on the quality of work demanded.3 Finally, a stationer or leather-worker would assemble and bind the manuscript. Each of these professions had its own guild to regulate work and was often organized in separate workshops with separate production lines.4


The invention of the printing press changed everything. Moveable type made it possible to reuse and recombine impressions of letters and numbers, allowing for the standardization and simplification of scripts. The design of the press meant identical pages could be produced in rapid succession. Even the earliest commercial presses could turn out a page every 15 seconds. Compositors produced a “form”—a blueprint for several pages—by arranging pre-made characters into lines held together by a wooden frame. The form was then set in the bed of the printing press and inked. Next, the printer laid the paper sheet over the inked form and pressed a plate firmly over the paper to impress the type. The printer then lifted the inked page from the printing press and hung it to dry with thousands of other pages. Finally, a binder bound the pages and the book was ready for distribution.


The creation of books, which had been extraordinarily labor intensive, became a machine-aided process. As a result, the cost of books dropped dramatically. In England, for example, a printed folio cost only 2 per cent of the price of an average manuscript prior to the advent of printing.5 As the market for printed books developed, it became increasingly easy for members of the learned professions to amass substantial libraries, though books were still a luxury item for some time.


It is hard to overstate the immense increase in production printing made possible. “A man born in 1453, the year of the fall of Constantinople, could look back from his fiftieth year on a lifetime in which about eight million books had been printed, more perhaps than all the scribes of Europe had produced since Constantine founded his city in A.D. 330.”6 Other estimates suggest that around 20 million books were printed before 1500. Historians conservatively estimate that between 150 and 200 million books were printed in the 16th century alone. These numbers dwarfed the possibilities offered by the technology of manuscript production. “Once set up in type, a text could be reproduced in an almost infinite number of copies; there were no technical difficulties about producing large editions even with the earliest, or almost the earliest, presses.”7 The main limitation to producing printed books was developing a market capable of absorbing this remarkable output.


The printing press necessitated a larger market than that supplied by university towns and local clergymen. Publishers and printers did not want to absorb the costs of unsold books, and tried to erect a network of outlets where their products could be sold as quickly as possible. Books were dispatched across Europe from their printing shops in relatively small shipments, as most towns could not absorb them in any large number. Printed books had the additional constraint of being heavy, delicate products. Because of their weight and the danger of being exposed to the elements, transportation costs were quite high. Transport by boat was significantly cheaper then overland, and publishing houses positioned near ports and waterways had an advantage over their landlocked competitors. The book trade and its distribution networks were thus heavily influenced by the natural limits of geography.8


While a printing press was relatively inexpensive by itself, setting up a successful printing operation required resources that far outstripped those possessed by most printers, who were largely craftsmen. The raw materials—typesets and paper—and labor required for a single edition cost more than it took to equip a printing shop. Financiers stepped in to provide the necessary capital.9 These early capitalists loaned money and equipment to printers in exchange for a substantial share of the profits, and took a large role in selecting books for publication, and arranging their sale and distribution. The publishers were able to gain effective control over the means of production in the world of printing simply by virtue of the large amount of money they required, and the largest among them set up their own printing shops to turn out new works.10


States financially supported printing enterprises by granting privileges and monopolies to certain publishers, particularly larger ones, and by offering favorable contracts to print certain books. State intervention spurred the centralization of capital and encouraged booksellers to join together into syndicates. This was a matter of political policy as much as it was a means of ensuring financial stability. Reducing the number of printers made it easier for the state “to reconcile printers to becoming docile instruments of policy.”11 The fewer the people who had control of the means of producing books, the easier it would theoretically be to control the spread of dangerous ideas and information. This did not work particularly well in practice. Insurgent printers consistently defied state control by printing heretical tracts. They exploited lax regulations in states just across the border from their intended markets. Protestant printers operating in Geneva exported their books to Catholic-dominated France, helping to fuel the religious wars of the 16th century. A couple of centuries later, freethinking printers in Amsterdam smuggled the works of the philosophers into French salons. The French Revolution toppled the monarchy due in no small part to the ideological war waged by Enlightenment authors against the aristocracy.


Inside the printing house, new social classes began to form. Printing houses produced a class division between the printers and their financial backers on one hand, and the laboring apprentices and journeymen on the other. Printers were concerned primarily with securing the greatest possible profit from their efforts, which drove them to demand long workdays and to maximize the amount of unpaid labor—apprentices—they employed. The printing houses transformed journeyman printers into wage laborers with little hope of one day becoming master printers unless they married into a successful printing family. Journeymen constantly fought to protect themselves from competing sources of labor, like apprentices and foreign workers, and abusive conditions, organizing themselves in brotherhoods and associations within towns and larger printing establishments. Lucien Febvre and Henri-Jean Martin wrote that “Even in the 16th century they organised strikes which sound quite modern and, in support of their claims, wrote manifestos which the Syndicalists of 300 years later would not have disavowed … In the 19th century, numerous printers were to be found in the ranks of the first Socialists.” They demanded increased wages, reduced production targets and a shorter working day.12


The journeymen occupied a position somewhere in between the ranks of the artisans and a yet-to-be-born industrial proletariat. Journeymen were wage laborers with nothing but their labor power to sell. They engaged in forms of struggle that would only become common in other professions in the 19th century. Printing required working habits that resembled those of the factory much more than those of handcraft production. Compositors had to master a series of movements, to the point that they became almost automatic. As Febvre and Martin argue, “This type of manual rhythm had not previously been required in the manufacturing processes of the 15th century.”13


The larger the capital invested, and the size of the printing shop, the more the work of printing resembled a factory organized along industrial lines. A publisher like Christophe Plantin in Amsterdam could operate more than 20 presses and employ dozens of workmen by the late 16th century. The pursuit of profit drove large publishers to increasingly rationalize production and specialize the tasks assigned to workers. But large printing houses were a rarity for centuries after the invention of printing and many were still operated by single families.


Apprentices often lodged with their masters. Journeymen in these smaller outfits had to work in a much wider capacity, serving in various roles as production demanded. The production process of the printing house developed to the extent that available capital and the size of local populations would allow, but most stopped short of properly industrial organization. The world of the press took the shape of a future yet to come: the world of industrial production.


Endnotes


1 Febvre, L. and Martin, H.J. (1976) The Coming of the Book: The Impact of Printing, 1450–1800. (London: Verso) pp. 178–9, 208, 212.


2 There are examples of mass production, like the shipbuilding of the Venetian Arsenal, that precede the advent of the printing press. However, each of these examples was geographically limited by the forces required to sustain production on such a scale. This includes the earlier-version printing press developed in China in the 11th century, which also spread to Korea. The nature of the Chinese written language – which is logographic and does not have an alphabet – probably made the cost of casting movable type prohibitive. The Korean language is alphabet-based and a famous text known as the “Jikji” was printed as early as 1377. The Sino-Korean press, unfortunately, did not become generally used.


3 I Illuminators sometimes used block printing for the production of shorter, cheaper works or impressions in larger manuscripts. This method, which had been in use for centuries and was still employed until the late 1400s, was comparatively inefficient, as the wooden blocks wore down easily with each impression and took a very long time to create.


4 “In the age of scribes, book making had occurred under the diverse auspices represented by stationers and lay copyists in university towns; illuminators and miniaturists trained in special ateliers; goldsmiths and leather workers belonging to special guilds; monks and lay brothers gathered in scriptoria; royal clerks and papal secretaries working in chanceries and courts; preachers compiling books of sermons on their own; humanist poets serving as their own scribes.” Eisenstein, E. (2012) The Printing Revolution in Early Modern Europe. (Cambridge: Cambridge University Press) p. 27.


5 Bennett, H.S. (1950) “Notes on English Retail Book-prices, 1480–1560.” Library. pp. 172–8.


6 Clapham, M. (1957) “Printing,” A History of Technology, vol. 3, From the Renaissance to the Industrial Revolution. ed. Singer, C., Holmyard, E.G., Hall, A.R. and Williams, T. (Oxford: Oxford University Press) p. 37.


7 Febvre, L. and Martin, H.J. The Coming of the Book: The Impact of Printing, 1450–1800. pp. 249, 262, 216.


8 Ibid. pp. 216–23.


9 Capital is money, tools, buildings and so on put to work to produce a surplus. In its simplest form, capital is money used to make more money. Because someone needs to labor in order to turn money into more money, a pile of money is not capital. Capital is the social relationship that allows its owner to make a surplus out of the things that they own.


10 The means of production are the collection of tools, machines, buildings and raw materials needed to produce a good.


11 I use Murray Bookchin’s definition of the state. Per Bookchin, the state is “a professional body composed of bureaucrats, police, military, legislators, and the like, that exists as a coercive apparatus, clearly distinct from and above the people.” As Friedrich Engels argued, the state is a product of society with class divisions, or class society. A revolution that did away with class divisions would also do away with the state and as such the idea of a “people’s state” is incoherent. Febvre, L. and Martin, H.J. The Coming of the Book: The Impact of Printing, 1450–1800. p. 127; Bookchin, M. (1991) “Libertarian Municipalism: An Introduction” in Social Ecology Project’s Readings in Libertarian Municipalism. Available at: http://theanarchistlibrary.org/library/murray-bookchin-libertarian-municipalism-an-overview [accessed 10 May 2017]; Engels, F. (1884) Origin of the Family, Private Property, and the State, trans. West, A. and Baggins, Z. B., p. 92. Available at: https://www.marxists.org/archive/marx/works/download/pdf/origin_family.pdf [accessed 10 May 2017].


12 Febvre, L. and Martin, H.J. The Coming of the Book: The Impact of Printing, 1450–1800. pp. 128–35.


13 Ibid. p. 61.





Chapter 2



Industrial Production


All of the elements that would come to characterize modern mass production and the industrial economy can be found in the development of the printing press. First and foremost, the printing press was the first generalized example of machine-aided mass production in the Western world. Printing houses revolutionized the production of text and images, allowing for the production of substantial amounts of material, with a significantly decreased amount of labor. This radical increase in productivity caused the price of printed texts to drop rapidly. Printing houses also needed a large outlay of funding for their continued operation, much of which was supplied by merchants and other early financiers. Ultimately, the explosion of production created by the printing press made it necessary to establish new distribution networks to overcome the limitations of local markets. Thus, the printing press established the industrial production paradigm.


A production paradigm is a general model of the process employed for the production of goods. Production paradigms differ from individual schemes, blueprints, and shop layouts by being general and abstract. While manuscript production followed its own logic and structure, it was simply one example of a much larger paradigm that we can call the artisanal production paradigm. Artisanal production relies on specialized groupings of skilled workers organized according to trade. In manuscript production, copyists, illuminators, goldsmiths, leatherworkers, monks and clerks each had their own role to play in creating a single manuscript. These workers employed relatively simple tools, and the value of their products highly depended on the skill and expertise of individuals. Artisans often owned their own tools, as it was not particularly expensive to acquire them. Artisanal production largely serviced the demands of local markets. Importantly, artisanal production was quite labor intensive. As a result, the development of the artisanal production paradigm was coextensive, with the growth of the large sedentary populations needed to sustain a stratified division of labor.


Any production process that falls under a production paradigm will largely follow its general rules. Producing manuscripts and gunsmithing were two very different technical processes, but both can be understood as examples of the artisanal production paradigm. By understanding a production paradigm, we can predict how future production processes will work, and how existing processes and industries are likely to develop. We could have predicted, for example, that a society that needed to produce more manuscripts would have to invest more labor rather than labor-saving capital to do so. We could have predicted that artisan gunsmithing would look like other artisanal professions. Gunsmiths, for instance, could have been expected to mostly control the conditions of their own work. These are not particularly important or shocking predictions today. We already know how artisan production works. But we can apply these insights to understand our own world and newly emerging technologies. We can use these general principles to predict how the production of goods will change in the future.


A production paradigm is the technical foundation of a mode of production. A mode of production is the dominant system that a society uses to produce the goods it needs to sustain itself. A mode of production is made up of productive forces—the tools and raw materials required, the kind of labor needed, the production paradigm—and social relations. The industrial production paradigm, for its part, is the technical foundation of industrial capitalism. But while a production paradigm may have certain tendencies, it does not determine the social relations that actually characterize a given society. Technical aspects of production are always socially integrated. A factory can be run collectively by the workers or it can be run for the benefit of capitalist shareholders. Neither of these outcomes is predetermined; each is the result of a chain of historical events that can be analyzed and understood. The way that a production paradigm is integrated into a society depends on the politics of that society – its class composition, its values and its power relations. There were relatively few people in early modern Europe with the resources necessary to set up a printing house or an early factory. The merchant classes would establish early industrial production lines and employ the poor as wage laborers. But this outcome was a product of the class relations of the time. If the peasants had vanquished their feudal overlords in one of their many uprisings, they might have owned the land and held its surpluses in common. Such a society might have established industrial production in a cooperative fashion, managed as a commons in following with the traditions of European peasant society. A production paradigm does not determine the general mode of production. A mode of production is a social relationship mediated by technology.


It takes a long time for a production paradigm to develop its full potential. The earliest examples of a production paradigm may be comparatively inefficient or have limited applications. It can be very difficult to recognize at the time that the small, gradual changes taking place have explosive implications. All of the changes in production that we associate with the Industrial Revolution were first embodied in the operations of the early printing houses. It took the development of Watt’s steam engine, over 300 years later, for this new production paradigm to finally start spreading throughout the rest of the Western economy. In the 20th century industrial production conquered most of the world, pushing artisanal production and subsistence agriculture to the margins of the global economy. Each and every factory, office and mechanized field can be seen as part of a genetic chain, leading back to the first printers in 16th-century Germany.


We can draw some of the general characteristics of industrial production from our earlier sketch of the printing press, adding the wisdom of subsequent centuries:


1. Industrial production is machine-aided. These machines range from the moveable type press to the robots of contemporary automated factories. In industrial production, workers work alongside machines, becoming part of a continuous productive machine made up of both human beings and capital. Workers might be needed to skillfully operate a single machine or they may supervise dozens of robots. But a worker may also be needed to do something that machines are currently incapable of doing or their labor may be cheaper to use than a machine. The tendency in industrial production is for increasing amounts of machinery to be substituted for human labor, because this is the most reliable way to produce more goods in a given period of time. The ratio of machines to labor tends to increase constantly.


2. Industrial production is mass production. Industrial production attains its incredible efficiency by producing massive numbers of identical copies of a product using specialized machines designed for a more-or-less narrow role. Mass production means that goods tend to become increasingly standardized, whether in size and shape or in the standards of code that they use. Mass production also necessitates the creation of a mass market – a body of consumers, who are both capable and willing to purchase the standardized products on offer. This requires producers to mold tastes and habits to uniform standards, through the use of extensive advertising and the influence of the culture industry.


3. Industrial production is centralized and capital intensive. In any factory, materials are imported from a wide geographic area, combined on the floor and exported to a network of clients. The distribution network in industrial production is physical, made up of roads, railways, shipping lanes and airways. To a large extent, the scale of industrial production is determined by the ability of a product to penetrate a wide range of markets. Physically, this means that a lot of effort is spent to ensure that products can be cheaply transported to markets across the world. Politically, it means that legal and social barriers to trade must be eroded. As stated previously, the tendency in industrial production is for greater amounts of capital to be invested to increase the productivity of labor. More productive firms drive their competitors out of business or absorb them. Capital becomes increasingly centralized in fewer hands. Industrial production thus eventually tends to establish monopolies.


Industrial Capitalism


The development of industrial production was perhaps the most profound force shaping and reshaping the socioeconomic structure of modern societies. The incredible expense of the machines and workplace needed barred the vast majority of the population from ever having any chance of owning their own tools. Ruthless competition from large manufacturers and violent expropriation led to the gradual elimination of small proprietors, peasant farmers and other independent producers.1 The productivity derived from production at a grand scale continuously pushed industry to develop in increasingly centralized forms, eliminating smaller competitors and consolidating capital under the control of ever-larger organizations. Industrial production created a world where the vast majority of the population lives by wage labor, while a small minority lives off the proceeds of ownership.


Capitalism is a system comprised of workers and owners engaged in production for profit. It arose hand in hand with industrialism. One class cannot have a monopoly on the means of production if the means of production consist of little more than a quill and leather skins. Skilled workers, in the preindustrial world, could much more easily acquire their own tools and operate their own shops, though under the strict regulations of guilds and feudal towns. This possibility did not and does not exist for the industrial worker. Financial institutions will not lend workers the capital needed to purchase their own means of production and the state will violently intervene if workers try to use productive capital without the permission of its owners. The industrial worker is dependent on the owners of capital, who derive their “right” to this monopoly from a piece of paper issued by the state.


As Marx argued, this state of affairs was not actually a necessary consequence of industrial production itself. Capitalism was the result of a particular social integration of the industrial production paradigm. For Marx, the destructive and exploitative elements of industrial capitalism coexisted with its progressive and liberatory potential. Capitalist development massively increased the productivity of labor, making it possible to produce an incredible amount of new goods. Capitalism also brought workers together in cooperative enterprises, requiring them to work together and discover their common interests in the production process. Marx believed that increasing centralization and increasing productivity would eventually overwhelm the capitalists themselves, and that society as a whole would take over the management of production in the wake of a revolution led by the working class. Because capitalism created such a powerful and productive economy, it would now be possible to create an egalitarian society with abundant goods and plenty of free time, instead of generalized poverty. This social vision is known simply as communism.


Marx’s vision required the full realization, and even the intensification, of the industrial production paradigm. Expensive and centralized capital would be owned and managed by society as a whole, instead of a few rich capitalists. Workers would employ the most sophisticated techniques and machinery, boosting their productivity by further rationalizing the production process. But instead of promoting uneven and unfair development, workers would equally distribute the rewards of their labor and invest in increasing the free time of every member of society. Marx wrote that a communist society would allow its members to “hunt in the morning, fish in the afternoon, rear cattle in the evening, criticise after dinner, just as [they] have a mind, without ever becoming hunter, fisherman, herdsman or critic.”2 Marx was able to envision a future radically different from his own time that still depended on the actual economic developments that he witnessed. Instead of fatalistically accepting the brutal ways that society made use of technology during the Industrial Revolution, he forecast a future that used technology to liberate humanity from toil and suffering.


What Marx could not possibly have foreseen, however, was that a new production paradigm just as revolutionary as industrial production would emerge within capitalism’s lifespan. The computing and Internet revolutions are changing the world in ways that we are only beginning to understand. Even as the centralization of capital continues unceasingly, with remarkable developments in robotics and automation, a new paradigm is emerging within the shell of the old. That paradigm is distributed production.


Endnotes


1 For a review of the history of political expropriation, see: Polanyi, K. (1944) The Great Transformation and Marx, K. Capital, “Chapter Twenty-Six: The Secret of Primitive Accumulation.” Available at: https://www.marxists.org/archive/marx/works/1867-c1/ch26.htm [accessed 10 May 2017]. It should be noted that so-called primitive accumulation is actually a continuous process throughout capitalist development. Capitalists are always looking for untapped sources of land and resources, untapped markets and new pools of cheap labor. These factors are never opened without violent struggle against the existing social structures in a particular area. The wealth that allowed capitalism to arise in Europe and North America was created through the brutal exploitation of slavery and colonialism. To this very day, capital employs state power and mercenary forces to perpetuate imperialism and neocolonialism. “Primitive” accumulation continues in the Canadian government’s attempts to dispossess First Nations peoples, in the US’s endless wars in the Middle East, and in the struggle between the indigenous peoples of South America and global capital for control of indigenous land and resources.


2 Marx, K. and Engels, F. The German Ideology, “Private Property and Communism.” Available at: https://www.marxists.org/archive/marx/works/1845/german-ideology/ch01a.htm [accessed 10 May 2017].





Chapter 3



The Computing and Internet Revolutions


The birth of this new production paradigm was the invention of two ultimately codependent technologies: the personal computer and the Internet. Both technologies emerged and spread across the globe within the 20th century, and their use only became widespread in the late 20th and early 21st. In 1935 Alan Turing, a talented mathematician and cryptanalyst, described a machine that could read and write symbols on an infinite length of tape. By following an “instruction table,” the Turing Machine would turn symbolic instructions into a desired product. Turing hypothesized that this machine could potentially solve not only mathematical problems, but also problems in any field of knowledge that could be expressed with symbols.1 Only a decade later, John von Neumann described the invention of a new architecture for computing. Rather than being fed in via tape, programs could be digitally stored in the memory of a computing machine.2 Taken together, these two concepts formed the intellectual schematic for all subsequent modern computers.


Prior to the invention of the electronic computer, computing was a human task. Clerks known literally as “computers” would follow a set of labor-intensive and mind-numbing instructions for exhausting tasks, like creating navigational tables for sailors. Human computing was tedious and human computers were prone to error. Some remarkable individuals believed that such a task could be performed much better by machines than humans. Charles Babbage, a British mathematician and economist, worked as a supervisor in the process of table making. “Babbage complained about the difficulty of table making, finding it error prone and tedious; and if he found it tedious just supervising the table making, so much the worse for those who did the actual computing.”3 By 1847, he created a machine dubbed the “difference engine” – a hand-cranked mechanism capable of producing error-free calculations. Babbage’s device arrived a century early. It required precisely made parts that were exceedingly expensive to produce. The radical implications of his work, however, have become clear with the passage of time.


A century later, modern industrial-scale computers sprung on to the scene thanks to the bloodbath of the Second World War.4 The first electronic computers were massive, taking up entire floors, and incredibly expensive. Governments and large research institutions built or purchased them to perform long sets of calculations fed into the machines by punch cards. British cryptographers used computers to decipher German codes, German computers were used for aeronautical engineering calculations and the US’s own Mark I was used in the development of the atomic bomb. Supporting these machines required a massive amount of funding that only states were capable of supplying. As computing technology became cheaper and more compact in the 1950s and 60s, it eventually spread to modern offices in insurance companies, financial firms and other sectors that relied on complicated calculations. These computers represented the automation of human calculation on an industrial scale.


The introduction of personal computers changed the face of computing for good. Minicomputers were an early result of the shrinking size of computers. These computers were miniature only by the standards of the 1960s; many were the size of a relatively large cabinet. Designed to fit smaller budget and size constraints, minicomputers were still far too expensive for consumers, costing significantly more than the median income of a 1960s American family. Corporations used them in niche roles like controlling other machines or switching telephone lines. The invention of increasingly smaller and cheap microprocessors finally allowed for the creation of computers priced for ordinary consumers. In 1975 the Altair 8800, the world’s first true personal computer, was introduced to the market. The Apple I was released soon after, and computer developers continued releasing new and improved products with each passing year.


Personal computers, like most products of the information technology revolution, became increasingly cheap, powerful and versatile. A standard Altair 8800 had 256 bytes of random-access memory and required a floppy disk to store information.5 Forty years later, the average iPhone has one gigabyte of RAM and up to 128 gigabytes of built-in storage. The iPhone has around 4 million times the memory of an Altair and can store over 150,000 times as much information, despite costing less than a seventh of the Altair in real terms. Computers have been widely adopted as a result of these skyrocketing capabilities. A few thousand Altair 8800s were sold in 1975. Two to three million Commodore 64s, another popular early computer, were sold in 1985. In 2015, there were around 2 billion personal computers and 7 billion mobile devices in use, which means there are now more computing devices than there are people on Earth.


The computing revolution began to attain its real potential with the advent of the Internet. The development of the Internet, like the computer, began as a state project. During the Cold War, US military planners and scientists wanted to create an instantaneous communications network that would never fail. The Advanced Research Projects Agency (later known as DARPA) began tinkering with communications between computer systems across the US. Early networks were created to link supercomputers at research universities. By the late 1980s and early 1990s, commercial networks were established and used for corporate information gathering and communication. In his pioneering work, Tim Berners-Lee theorized and created the first working “hyperlinks,” allowing documents and information to link to any other information on a network. The modern Internet was born. Private users began to connect their computers to the Internet. The spread and improvement of Internet technology was incredibly rapid. “In the fall of 1990 there were just 313,000 computers attached to the Internet; five years later the number was approaching 10 million, and by the end of 2000 the number had exceeded 100 million.”6 In 2015, there were an estimated 15 billion devices connected to the Internet.7


The Internet has now become a ubiquitous network, offering nearly instant communication between devices across the entire world. The speed of this communication appears to make distance itself collapse, bridging the physical barriers between events in the non-digital world. As Paul Virilio wrote, the Internet is driving “the negation of space” itself, creating a closed world by erasing the distance between people and events.8 Any simple statement about this development would be completely trite; it defies comprehensive understanding and it has only just begun to shake the foundations of our world.


In the span of less than a century, computers transformed from large, specialized, state-owned machines into personal devices like laptops and phones. Today’s computers are used to control factory machinery, coordinate shipping and warehousing operations, pilot airplanes and monitor the communications of dissidents. They are also used for a panoply of different purposes by clever and inventive groups of people. The computer Internet network facilitates commerce, both on legal websites like Amazon and illegal forums like the Silk Road. The network makes a wide amount of knowledge and analytical tools freely available to computer users, from the texts of radical authors to programs that model the effects of climate change. Computers are used to create and distribute texts, images, films and audio. Albums are produced in their entirety with digital programs and posted for free on the Internet. One can find information on surviving in the wilderness, oil painting, bomb making, automobile repair and virtually any other topic of interest online. All of this and much more has been enabled by the personal computer and the Internet, but this is only just the beginning.


Computing machines existed long before the personal computer, just as the telegraph approximated the communication speeds of the Internet a century prior. But the combination of these two technologies initiated a revolution in the nature of communication and production, the implications of which we have only just begun to realize. Just as the printing press preceded the spread of mass production by centuries, the early products of this new production paradigm have yet to fulfill its true potential.
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Chapter 4



Distributed Production


The integration of personal computers and the Internet has given rise to a radically new production paradigm that will revolutionize the creation of goods. Since the 1990s, electronic communications of all forms have become instantaneous, nearly free to the consumer and completely ubiquitous. One of the principal errors of contemporary economists is the widespread belief that the impacts of this “information technology” revolution have already been exhausted. Economists like Yochai Benkler have focused on the computer Internet network as a means of producing communications, but not as a potential means of producing other traditional commodities.1 In fact, the computing and Internet revolutions have revealed the possibility of a new form of production: the distributed production paradigm.


The general principles of distributed production can be drawn from the computer Internet network:


1. Distributed production is machine-dominant production. Although designing texts, images and goods often requires artisan levels of skill and expertise, production and reproduction after the design phase is largely automatic. The labor required to produce a good after it has been designed is minimal, often as little as pushing a button, which collapses the time between design and production. Production is highly automated. The technical characteristics of the means of production are so complicated that they are only fully understood by a tiny fraction of their users, but they are still fully functional in the hands of the average user.


2. Distributed production is individualized production. Personal computers and 3D printers are designed for individual use. While their utility is still directly dependent on the contributions of other members of society on the network, an individual does not immediately need the aid of others to produce what they want, as they would in the case of a factory.2 Computers are now cheap enough for almost anyone to own and powerful enough to fulfill a wide range of functions. Control of certain kinds of production is directly in the hands of computer owners.3 The extent to which the individual is capable of producing what they want is limited by the current state of technology, as well as its cost and diffusion. In distributed production, the means of production become cheaper and more accessible over time, in direct opposition to the general trend of industrial production.


3. Distributed production is decentralized production. The production of goods—whether individually or in large quantities—occurs at each of the nodes of the production-distribution network. These nodes can be a computer, a phone or a 3D printer. Rather than shipping a product from a factory, distributed production transfers the code to a machine, which creates the product where the user is. The distribution network is electronic, not physical. The transmission of designs and blueprints on the Internet is essentially instantaneous and ubiquitous. The designer of a new product can distribute it instantly to everyone connected to the network at a negligible cost. In this sense, distributed production not only preserves aspects of mass production by allowing for the infinite duplication of codes, but it also allows the user to individually modify the final product.


In the development of computers and the Internet, the prevailing long-term trend is the move from highly specific, capital-intensive applications to cheap and completely generalized products. This chain directly traces the evolution of distributed production from industrial production itself. Unlike industrial mass production, which witnessed the increasing centralization of the ownership of productive capital, distributed production is made possible by the creation of cheaper and more accessible means of production. Functionally, a printing press is similar to a computer with an Internet connection. Both are required to produce and reproduce texts. However, owning a printing press was outside the reach of almost any tradesman without significant financial support. Virtually everyone in the developed world now owns a computer or mobile device that is more useful, and works cheaper and faster than a printing press.4 This is because the means of production in distributed production have been designed as mass-market consumer goods, unlike the highly specialized and expensive equipment used in industrial manufacturing.


Interestingly enough, we witnessed this progression in multiple industries throughout the 20th century. Telegraphs gave way to the household telephone, and electronics for automating manufacturing became consumer electronics. “In each case, a collectively consumed service—often emerging from an intermediary service within industry—was transformed into a series of individually purchasable commodities, opening up new markets, which in turn became mass markets as costs fell and production increased.”5


In a similar sense, the technologies that would ultimately allow for distributed production to emerge were developed as a result of the requirements of expanding industrial capitalism. Cybernetics was developed to open new frontiers in industrial automation, like computer-controlled machinery and robotics. Computer networks were put in place to make production more flexible, and increase management’s ability to supervise and control the production process. Telecommunications networks allowed capitalists to integrate geographically separate business operations, linking together production and supply chains across countries and continents.


This enabled capital to feasibly seek out the cheapest sources of labor and raw materials globally, opening new frontiers of exploitation in the developing world. Just as crucially, cybernetic technologies enabled new forms of financial activity, from high-frequency stock trading to bundling and selling complex derivatives.6 These were the exact same technologies that would make the computer Internet network possible. In this sense, distributed production emerged directly at the apex of industrial production and as a somewhat unintended product of its own internal dynamics of technological development.


Where industrial mass production required the concentration and cooperation of large numbers of workers, distributed production individualizes the production process. While an individual worker might tend a particular machine, the standard organization of a factory relied on dozens of individuals working in concert. Fordist production methods required the assembly line worker to focus on an intensely specialized segment of the production process.7 A worker might have spent their entire shift driving bolts into one section of a car door. Maintaining such a highly differentiated system required the constant supervision of engineers, technicians, and upper managers. In the industrial system, this hierarchical chain continued all the way up a giant pyramid to the chief manager of the firm. Whether this ideal of industrial feudalism was actually necessary for efficient production is a matter of debate, but it certainly was the prevailing trend throughout the history of industrial capitalism.


Cooperation is still required in distributed production, but central control becomes largely unnecessary. Cooperation is often anarchic, appearing as an emergent feature of day-to-day interaction. Projects like the development of Linux, a computer operating system, and Wikipedia, the world’s largest encyclopedia, both follow this model. Kevin Carson and Mark Elliot have compared this trend to the natural phenomena of “stigmergy,” where a coherent project emerges from the spontaneous and self-directed actions of different individuals.8


While specialization and the division of labor can still be productively applied, distributed production allows the individual to oversee and control the entirety of the production process. Distributed production thus places immense power in the hands of individuals.


Compare the symphonic orchestra of the industrial ag—with dozens of master musicians each with their own part to play—to today’s digitally produced music. There are surely qualitative differences between the two and a synthesizer is still no replacement for a gifted violinist. But the difference in terms of scale is undeniable. In the 1800s, the creation and performance of a symphony required the combined efforts of dozens of people, a possibility only afforded by the mass concentration of the industrial city. Today, it requires one artist and a computer program.


One of the principal challenges of economic development for most of human history was establishing an adequate transportation network for the distribution and exchange of goods. For this reason, cities tended to develop next to rivers and waterways, where transportation by shipping was easiest. Transportation problems and the natural limits to distribution were perhaps the primary factor limiting the development of printing and other manufacturing enterprises up through the Industrial Revolution. Industrialization produced railroads and steamships to carry mass-produced goods, which were eventually followed by automobiles and aircraft. The development of new means of production necessitated the development of new means of transportation and distribution. As ever greater quantities of goods were being produced in centralized locations, ever greater means to distribute those goods were demanded.


By contrast, distributed production occurs at every “node” of a combined network of production and distribution. Where industrial production distributed goods outward from a central producer, distributed production distributes the “codes” for production across a network. Because this network is electronic, and not composed of highways and waterways, distribution is effectively instantaneous. The Internet is not a network for distributing products, but a network for distributing codes. Computers reproduce products from these schematics. A music file downloaded onto one’s computer from the Internet is not music—it is the code for music. The computer then translates this code into a usable product. In the case of music, the product is sound. The transmission of texts, images and audio over the Internet is actually the transmission of codes and blueprints that individual machines make use of to create new products.
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As a distribution network, the Internet preserves many of the benefits of mass production. Information uploaded to the Internet is, absent interference, accessible to anyone at will. The only limit to procuring identical copies of a particular schematic is the physical limitation of bandwidth or the amount of traffic that a network connection can support. Peer-to-peer sharing helps to overcome these limitations by distributing the burden of uploading information across a network of computer systems. Anyone with a computer can now mass produce text, audio and images, and distribute it to the entire world.
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