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Abstract 

Despite the growing dependence we have developed upon an array of computer-based technologies, 

technology in and of itself is not the cause of alienated conditions of labour. Rather, it is the cultural 

context within which it is used that allows different forms of alienated labour to form.  This thesis 

explores this argument by utilizing E. Gabriella Coleman’s ethnography of the contributors to Free and 

Open Source Software (FOSS). This group’s activities challenge aspects of a capitalist political economy, 

particularly in regards to Karl Marx’s notion of alienated labour. FOSS contributors engage in a practice 

that integrates aspects of play and work, while embodying a continual creative process that remains 

within their individual control. To explore this further, this project examines a variety of classical and 

FOSS-related material and offers a description of Marx’s theories and analyses of the labour process, an 

introduction and overview of hackers and FOSS, and an evaluation of FOSS’s ability to resist domination. 

Reviewing these themes reinforces the dynamic and unstable elements of capitalism, promoting the 

centrality of human beings in producing social change. It becomes apparent that while FOSS is often 

coopted by a vast range of capitalist interests, the practice of FOSS contributors create an environment 

that prevents aspects of alienation from taking hold, allowing individuals to realize the potential and 

capabilities of their labour power. Their activities bear a striking resemblance to C. Wright Mills’ craft 

labour ideal, while emphasizing Bourdieu’s notion of skholè in the building of one’s skills and abilities. 

Their promotion of the open access ethos reinforces the need to draw attention to the degrees of access to 

tools and information necessary for this growth.  
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Chapter 1 

Introduction 

1.1 “Promethean technology, Pandorian Potential”1  

Conversations about the impact of science and technology span a broad period of time, and range 

between views that see it as a positive or negative force. These discussions are by no means new, rather, 

they have been occurring alongside the progression of technology. For example, Nicholas Carr’s (2011) 

suggestion that the internet has led to the development of distracted, shallow thinkers, is reminiscent of 

Plato’s writings in Phaedrus when the Egyptian god Theuth presents King Thamus with the invention of 

writing. Bruce Small and Nigel Jollands (2006) note that similar debates can often be traced as far back as 

ancient and classical periods: “A recurring theme in the myths of many cultures warns of the god’s 

displeasure and the catastrophes that await at the hubris of humankind attempting to attain the glory, 

knowledge and power of the gods” (Ibid. 344). This theme is present in both biblical and Greek origin 

stories, whether this involves eating an apple from the Tree of Knowledge, or the consequences of 

stealing fire from Zeus (Ibid.). While these myths convey a rather negative narrative about the impacts of 

broadening our knowledge, they continue to be echoed within current criticisms of technological 

development.  

Extending this narrative is the notion that the technological2 developments during European 

industrialization acted as an alienating force that enhances a productive capability at the expense of 

creativity. This certainly seemed to be the case as industrial capital began to expand throughout Western 

Europe, drawing the attention of Karl Marx to the paying close attention towards the impact that the new 

                                                      

1 I borrow this title from Small and Jolland’s article, as it fits well with the predominate discussions regarding the 

impact of technology on today’s society. 
2 Throughout the thesis I often make use of the word “technology” as a catchall to include a range of technological 

developments that include the introduction of thermodynamic technology – that is, technology that captures and 

focusses energy – during industrialization, as well as computers and information technology. They differ 

contextually in the following chapter, 
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social relations of production in industrial capitalism had upon the material forces of production and thus 

the working conditions experienced by wage-labour. In the Economic and Philosophic Manuscripts of 

1844, Marx puts forward an early analysis of the constituent elements of alienation that result from this 

increasingly mechanized and oppressive organization of labour. No mythology is laid bare here; in place 

of the assortment of vengeful gods protecting their power, we have capitalists controlling and refining the 

means of production. The further human labour is rationalized and formulated into strict structures of 

production, the further human beings appear to be separated from their essence, from what Marx calls 

their “being as a species (Gattungswesen)”.  

The factory scene from Charlie Chaplin’s (1936) Modern Times, comes to mind as an illustrative 

example. Chaplin plays a worker on a production line, whose sole job is to tighten two bolts on a metal 

plate as they pass by on a conveyer belt. The manager tells the foreman to increase the speed of the line, 

and Chaplin misses a plate. He scrambles to catch the plate before it disappears into a machine, 

interrupting the flow of his coworkers, as he begins to recover back towards his position on the line. 

When it is time for his break, he comes off the line, his hands still holding on to a pair of wrenches, arms 

still repeating the motions of tightening imaginary bolts, unable to stop. The illusion is clear, Chaplin, the 

worker, has merely become a part of the machine itself, needing only to take momentary breaks for food 

and the washroom3. The role of the human, within the narrative of the prevalence of the machine and its 

capabilities, is continually diminished until it is seemingly indistinguishable from the machine itself. 

Today, the invention of computerized algorithms is replacing practices of attaining, arranging, and 

producing knowledge, arriving to the point where a click of a button can produce a news summary of the 

latest sports match (Bunz 2014).  

These perspectives certainly raise important concerns about our interactions with technology, but 

we must be careful about how we interpret and ascribe notions of power. In particular, recognizing these 

                                                      

3 A problem which serves as the basis for another gag later on in the scene, when an inventor tries to woo the 

manager with a machine that can feed workers while they work on the production line.  
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relations in a utilitarian manner, as extensions of human action, allows us to recognize that technology 

itself is not some kind of omnipotent force acting of its own volition. Likewise, it is also important to 

acknowledge that once a technology is invented or refined, we do not always possess the ability to foresee 

or shape how its impacts will unfold over time. These aspects often come to fruition only as technology is 

diffused throughout society. Since the scale of these implications can range from minor to all-

encompassing, it is important to take an integrative approach that takes into account these perspectives 

and lessons. As Bruce Small and Nigel Jollands (2006) argue: 

… as society becomes increasingly technologically sophisticated… the number of groups and 

individuals to whom high levels of technological power are available will rapidly and 

dramatically increase… The greater the range of powerful technologies and the greater the 

number of groups and individuals to whom they are accessible then the more likely the social and 

ecological impacts will be shaped by the full range and extremes of human nature and 

consequent behaviour. (351; emphasis mine) 

Small and Jollands use this as a prompt for a warning: the diffusion of technology increases the risk that it 

will be misused by “hawkish malcontents” (Ibid.). However, the key aspect to recognize is the notion that 

technology both shapes and reflects the social structure and processes in which it develops. While 

technology may be a tool for our “mutually assured destruction,” it can also serve as a tool for producing 

beauty, aiding us in developing and realizing our abilities.  

It is this latter aspect that this thesis addresses; this project argues that despite the growing 

dependence we have developed upon an array of computer-based technologies, this technology in and of 

itself is not the cause of alienated conditions of labour. Rather, it is the cultural context within which it is 

used that permits different forms of alienated labour. To demonstrate this, the thesis will present a case 

study which represents a significant counter-factual to the fears that computerized technologies are 

exacerbating the conditions of an alienated existence – conditions that Marx detected in the mid-

nineteenth century. To answer these questions, I present the case of Free and Open Source Software 
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(FOSS), and the hackers4 that develop it. I employ a wide definition of “hacker” as an individual that co-

opts a given system, repurposing and reimagining its purpose in addressing issues the system may have 

never intended to address. In this practice, hackers employ a series of methods akin to the scientific 

method of hypothesizing, testing, and analysis, while utilizing a varied skillset that involves creative 

problem solving. 

This community of hackers demonstrate a unique, integrative, relationship with technology that 

embodies the suggestion I have put forward. In assessing this group’s activities, I draw on Marx’s core 

theories to place these hackers and their activities within the capitalist political economy they operate in, 

where the oppressive nature of technology and the relations of production are directly resisted and 

challenged by the hackers. By paying attention to the relations these hackers have to their work, we begin 

to see the development of the integrative narrative I am suggesting. In using technology to encourage a 

creative space for learning and growth, hackers embody the positive and creative potential of technology. 

Further, as the analysis of hackers and their activities will show, the development of networked 

technologies has enabled the potential for the pursuit, or in some cases the return, of craft labour practices 

that are reminiscent of a pre-industrial relation to work. By integrating aspects of work and play, a 

passion for learning, and a relationship with technology that oscillates between symbiosis and utility, 

hackers and FOSS serve as an excellent example that demonstrates how technology is an embodiment of 

human ability and creativity.  

1.2 Organization 

This work is divided into three core discussions: (1) key themes of Marx’s theories and analyses 

of the labour process, (2) an introduction and overview of FOSS, and (3) an evaluation of FOSS’s ability 

to resist domination. For each chapter I draw on a number of key texts as well as an assortment of 

                                                      

4 For pragmatic purposes of this paper, I include programmers, technologists, and other enthusiasts under the label 

of “hacker,” however I must stress that many individuals that identify themselves as “programmers, technologists, 

and enthusiasts” would not identify as such. I expand this definition further below. 
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supplementary texts. While the first chapter offers my interpretations of Marx’s core concepts and may 

seem redundant to those familiar with his work, I felt it important to lay bare these interpretations and 

explanations, as well as offer an accessible summary to readers who may not be wholly familiar with 

Marx’s work. In particular, I focus on arriving at a description of alienation as a key underlying theme 

concerning labour and the nature of work. I suggest that the unstable dynamics of capitalism can be 

extended towards technology. The proliferation of technology, and thus the means of production in a 

digital world, can be seen as contributing to this instability in a positive manner. Key texts for this chapter 

included Marx’s Capital, Volume One ([1867]1990), Economic and Philosophic Manuscripts of 1844 

([1844]1978), and his collaboration with Engels, the Manifesto of the Communist Party ([1888]1978). 

Additionally, I draw on an assortment of supplementary texts, including Harry Braverman’s Labor and 

Monopoly Capital ([1974]1998), and Rob Beamish’s The Promise of Sociology: The Classical Tradition 

and Contemporary Sociological Thinking (2010).   

The second core discussion presents the case of Free and Open Source Software, and the hackers 

and contributors this movement relies on. In particular I sought to clarify the definition of hacker, in an 

effort to shed the term of its common association with criminal acts and other negative associations. Most 

hackers simply write code without any malicious thoughts, while others engage in varying degrees of 

political activism. The term “hacker,” is constantly changing, and the impact of their actions span across a 

wide spectrum. Sometimes, this activism leads some hackers to cross legal boundaries. However, it is 

important to understand that the term hacker represents a vast array of individuals and their activities. I 

offer a summary of one track of hackers’ historical development that draws on students attending the 

Massachusetts Institute of Technology during the 1960’s. This summary is useful because it lays the 

premises for the development of a moral ethic that continues to have profound effects, notably in the areas 

of open access. The discussion continues by piecing together a snapshot of hackers’ activities, while 

exploring the concept of a unique work ethic that merges work and play. Again, in drawing this 

explanation together I utilized a number of key texts, including E. Gabriella Coleman’s Coding Freedom: 
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The Ethics and Aesthetics of Hacking, Pekka Himanen’s The Hacker Ethic and the Spirit of the 

Information Age, and Stephen Levy’s Hackers: Heroes of the Computer Revolution. 

Finally the third key discussion engages with critical narratives about FOSS, technology, and 

raises the suggestion of craft work as a perspective for understanding FOSS work. I begin this section by 

discussing how it is difficult to determine a value-interpretation of FOSS software. Further, a key aspect 

considers whether or not FOSS contributors can be seen as actively resisting a capitalist political 

economy. I also engage with the conversation I began at the outset of this introduction concerning 

technology and alienation. Ensuring open access to information and tools, and the association that FOSS 

has with liberal concepts of freedom, allows FOSS to persist within an oppositional status towards 

capitalism and private enterprise. I close this section by drawing attention towards C. Wright Mills’ 

arguments about craft work and how FOSS seems to resemble the ideal construction that Mills describes. 

In the final chapter, I draw together a reflection of these discussions, reiterating the varying 

themes in the earlier chapters. By drawing connections between these three sections, I hope to show an 

alternative view of technology that promotes its positive use, while recognizing that technology is not the 

panacea to the numerous social issues that we face on a broad scale. Good or bad, technology embodies 

these issues and often brings them to the forefront of our attention.   
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Chapter 2 

Marx, The Organization of Labour, and Technology 

Christian Fuchs begins his synthesis of Marx’s theory with a simple assumption: “For 

understanding digital labour, one needs to understand what labour and work are” (2014:23). While this 

thesis intends to evaluate, to some degree, the potential and limits of free and open source software and 

the community that promotes its use, it is also intended to suggest that the nature of labour and work in 

the twenty-first century is changing. Fuchs (2014) takes us through a brief and concise review of how our 

understanding of work has developed. Beginning with Aristotle’s distinction between poíesis and praxis, 

Fuchs is quick to alert us to how Aristotle’s understanding, along with others, has always embodied the 

class relations dominant in each thinker’s historical context. For example, poíesis referred to the 

necessary production performed by Greek slaves, who “enabled the idle activity, politics and 

philosophical thinking of Greek citizens…” (Fuchs 2014:24). Christian philosophies also reinforce class 

relations of the feudal era through ethical terms, promoting a naturalized conception of the relations of 

production. To be productive is associated with religious conviction, representative of one’s devotion to 

God. With thinkers like Adam Smith, and the introduction of classical political economy, the relationship 

between classes is not a religious necessity, but rather an economic one to ensure production and 

progress: “the God-given nature of toil and poverty was given up and class relations were conceived as 

social relations” (ibid.). While the religious undertones were muted under this perspective, the political 

economy of the time still viewed the division of labour, private property, and class relations as naturally 

occurring phenomena.  

While labour has always been recognized as a necessary activity for survival and progress, it is 

Marx who initially promoted a critical understanding of the social relations that occur around work and 

production. While thinkers like Hegel viewed labour as the “essence” of human beings and their creative 

capacities, it was Marx who initially argued that this perspective was one-sided (Kouvelakis 2003). 
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Human labour certainly has the capacity to enable progress, but it is also able to constrain our creative 

capacities, particularly when our ability to decide how to perform this ability is foregone (ibid.). For 

Marx, this was becoming readily apparent. Marx wrote and developed his ideas during a time of an 

industrializing Europe, which brought about a dramatic social change that informed his critical 

perspective on capitalism’s organization and treatment of labour. The premises and concepts of Marx’s 

thought enable us to view these changes and the resulting social relations from a critical perspective.  

What follows is a synthesis of some of the central concepts in Marx’s writings, as well as 

reiteration of Marx’s critique of alienated labour. Industrial capitalism tends to frame the organization of 

labour in terms of controlling labourers’ labour-power and limiting their creative capacities in favour of 

maintaining calculability of the production process. Additionally, the driving force of capitalism – the 

augmentation and accumulation of capital – encourages continual development in the forces of 

production, improving and providing workers with the potential tools of their emancipation. The 

proliferation of networked information-technology might offer an opportunity to realize this potential. 

Movements like FOSS appear ready and able to resist and undermine today’s political economy. Before 

we can ascertain FOSS’ ability to do this, it will be important to explore the theoretical perspective that 

will inform the basis for a critical analysis and understanding of this movement.  

2.1 An Initial Understanding of Labour  

Labour is a fundamental action that humankind must undertake in order to ensure its survival. As 

a result, it is the material things in our world that take up a central importance. For Marx, humans possess 

a particular kind of labour-power that is unique to our species and gives us an advantage over others. As 

Marx understands it, labour has “power” in the sense that it represents our ability to create and imbue 

value to an object or service (Marx [1867]1990:270). He makes a two-fold distinction of labour in that it 

can be concrete or abstract (Bratton, Denham, and Deutschmann 2009).  

Concrete labour, is the labour we engage in so that we can satisfy basic human needs like food, 

drink, and shelter. He describes this as our “first historical act… the production of the means to satisfy 
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these needs” (Marx [1964]1978:156). We certainly are not the only creatures that engage in some kind of 

productive activity: “A spider conducts operations which resemble those of the weaver, and a bee would 

put many a human architect to shame by the construction of its honeycomb cells” (Marx 

[1867]1990:284). All animals engage in labour activity, guided by the instinctual programming inherent 

in their species’ genetic makeup (Braverman [1974]1998). However, humans perform this activity in a 

unique manner. As Marx ([1867]1990) writes: 

Labour is, first of all, a process between man and nature, a process by which man, through his 

own actions, mediates, regulates, and controls the metabolism between himself and nature. He 

confronts the materials of nature as a force of nature. He sets in motion the natural forces which 

belong to his own body, his arms, legs, head and hands, in order to appropriate the materials of 

nature in a form adapted to his own needs. Through this movement he acts upon external nature 

and changes it, and in this way he simultaneously changes his own nature. He develops the 

potentialities slumbering within nature, and subjects the play of its forces to his own sovereign 

power. (283) 

We are unique in that we can utilize our consciousness to mediate our interactions with nature that 

“transcends mere instinctual activity” (Braverman [1974]1998:50). What differentiates us from the 

spiders and bees of the world, is that we have the capacity to envision the product of our labour before we 

engage in it. Unlike the worker bees, instinctually constructing their hive, “the architect builds the cell in 

his mind before he constructs it in wax. At the end of every labour process, a result emerges which had 

already been conceived by the worker at the beginning, hence already existed [as an idea]”  (Marx 

[1867]1990:284)5. Marx argues that as we work on the world around us, we “objectify” our existence; 

work is a “means of self-actualization” (Wendling 2009:14) Further, while we engage in labour to provide 

the means of our physical existence, we also create things that have no physiological bearing on this 

existence like art or music. The very act of us making use of the external world, altering it according to 

our needs and whims, also changes the way we understand ourselves and the world around us (Marx 

[1867]1990). It is this aspect of the human capacity for creativity in labour that Marx feared we were 

                                                      

5 Epistemologically, we may never fully understand the adaptive patterns of animals and their practices. The notion 

of instinctual programming should be understood within the contexts of Marx’s use here. He is trying to situate 

human activity as something that is special and different in comparison to the life activity of animals. 
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losing in industrialized capitalism.  

Abstract labour might be understood then, as an abstraction away from the concrete form. It 

refers to the ways in which our labour activity infuses value into an object. Whereas concrete labour has a 

particularly useful effect or end-result, abstract labour refers to the labour as an economic activity. Marx 

explores and critiques the effects of this latter form in Capital.  

2.2 Value and its Extraction from Labour 

In Capital, Marx begins with a discussion about the centrality of commodities, and an analysis of 

how they come to be imbued with value. Commodities are objects that exist outside of us and satisfy 

human desires (Marx [1867]1990). Under Marx, it does not matter if these desires satisfy a physiological 

need for our survival like food or shelter, or a need that is derived solely from our imagination (125). The 

utility of a commodity, its usefulness, is what makes a commodity a “use-value” (Ibid.). A thing’s 

usefulness is bound wholly by the physical or material characteristics that allow it to be useful. In this 

respect, we might understand use-value in qualitative terms; it is the qualities of an object that confer its 

value. A contemporary example might include natural gas. Natural gas is a use-value in that it can heat 

one’s home. Its innate characteristic as a combustible allows it to be something of use to us. This value is 

inherent in the commodity and is independent from whatever amount of labour that would be needed to 

realize the object’s utility. The fact that natural gas is combustible is not affected by the labour process 

involved in its extraction from the earth. Another feature of use-values is that, when they are discussed, 

they are described through definite quantities (Ibid.). Following the example of natural gas, we would 

relate to it with regards to the amount of gas used to heat a home for a month. The use-value of 

commodities is realized through their consumption, and also “constitute the material content of wealth, 

whatever its social form may be” (Marx [1867]1990:126). 

Commodities intended for exchange possess value (Beamish 2011). This value is the sum of 

“congealed, socially necessary, simple, abstract, labour time” (ibid.:205). The way this value is 

represented has developed over time. To arrive at a value for exchange, each producer would determine 
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what proportion of their respective commodities equals the other, so that they can have an equitable and 

fair exchange. Here, Marx diverges from classical economists like Smith or Ricardo, whose conception of 

value is determined through a combination of the differing qualities and quantities of an item, including 

the labour required to bring the product to market (Bratton et al. 2009). Marx argues that exchange-value 

is not necessarily derived from any natural property inherent to the object. He views the value inherent 

within the materials of a commodity as something that is fixed in comparison with other commodities. 

Exchange-value, Marx asserts, is in fact derived from the average amount of socially necessary labour 

required to create the product, resulting in an “abstraction from their use-values” (Marx [1867]1990:127). 

What changes over time is the productivity and efficiency of the labour process, and thus the average 

amount of “abstract, socially necessary labour time” that was required to produce a single unit of the 

commodity (Marx [1867]1990). Over time the basis for exchange develops a “general form of value,” 

which arises when a particular commodity “habitually represents the abstract value of others,” (Beamish 

2011:205). As this general form of value matures, it gives rise to the “money form of value,” embodying 

the “mature, social expression of exchange-value” (ibid.). In continuing with the example of natural gas, 

its exchange value is so many cubic feet as the equivalent of so many tractors, or so many tons of grain, 

or, ultimately, the universal equivalent, so much money.  

Fuchs draws our attention to a connection made by Harry Cleaver between class and value in how 

we relate to commodities. Cleaver describes how the proletariat, the working class, tend to view 

commodities generally as use-values: the “view of the commodity as use-value is the perspective of the 

working class. It sees commodities (e.g. food or energy) primarily as objects of appropriation and 

consumption, things to be used to satisfy its needs” (Cleaver in Fuchs 2014:48). Food and energy are 

viewed as use-values because they are seen as commodities ready for consumption, rather than things that 

can be exchanged; their values are realized in their consumption. “Capital sees these same commodities 

primarily as exchange-values—mere means towards the end of increasing itself and its social control via 

the realization of surplus value and profit” (ibid.).  
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However, as Christian Fuchs writes, labour is viewed inversely: “in order to survive in capitalism, 

humans must sell their labour-power” (2014:48). Thus, workers confront their labour as an exchange-

value, whereas capital confronts labour as a use-value, a commodity that is necessary for the production 

of value and profit. As we realize our capacity for labour and offer it in exchange for a wage, we have 

turned this ability into an exchangeable commodity. During this exchange, Marx argues that we surrender 

our capacity for creative activity, and agree to perform labour according to the wishes and designs of the 

employer.  

Surplus value and profit deserve some attention, as they are the driving force for capital’s 

treatment of labour. While wealth for the capitalist is generated through the realization of exchange 

values, the generation of surplus value is the driving force behind this accumulation as it entreats the 

creation of “real” value for the capitalist: 

Our capitalist has two objects in view: in the first place, he wants to produce a use-value which 

has exchange-value, i.e. an article destined to be sold, a commodity; and secondly, he desires to 

produce a commodity greater in value than the sum of the values of the commodities used to 

produce it, namely the means of production and the labour-power he purchased with his good 

money in the open market. His aim is to produce not only a use-value, but a commodity; not only 

use-value, but value; and not just value, but also surplus-value. (Marx [1867]1990:293) 

In other words, the capitalist is seeking to produce a commodity that will produce a profit. In order to 

realize a profit, the capitalist must find a way to compel the generation of surplus value. The value of 

one’s labour-power, particularly the wage earner in the bourgeois societies that Marx studied, is 

determined from the value of what is necessary to sustain and reproduce the workers’ subsistence (which 

equates to the labour we would have normally undertaken on our own to provide this subsistence) (Marx 

[1867]1990). The capitalist needs only to convince the labourer to conduct his work beyond the point that 

would have been required to produce the labourers’ subsistence. All labour done beyond this point 

generates surplus value for the capitalist, and remains unpaid to the labourer. “For Marx,” Fuchs writes, 

“capitalism is based on the permanent theft of unpaid labour from workers by capitalists. This is the 

reason why he characterizes capital as vampire and werewolf” (2014:57).  
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2.3 Labour Development under Industrialized Capitalism 

The buying and selling of labour-power would come to be a fundamental aspect of industrial 

capitalism. The introduction of machines designed to replace certain aspects of the labour activity is also 

a significant factor that deserves attention. Ownership of the machines, tools, and materials necessary for 

production, of what Marx referred to as the means of production, conferred to the capitalist a significant 

level of control in terms of how goods were to be produced. It is important to note however that the 

consolidation of this control developed gradually over a historical period. For example, Dunn (2008) 

argues that it was the progression of new social relations and consumption practices that spurred the need 

for a more industrialized system of production: 

… contrary to customary claims that consumer society was an outgrowth of the industrial 

revolution, research has shown that cultures of consumption among both the nobility and 

ascendant middle classes of Europe emerged prior to and alongside the growth of industrial 

capitalism… notwithstanding its dependence on a revolution in the means of production, the rapid 

expansion of capitalist industry was very much a direct response to newly rising cultural and 

social expectation for consumer goods and a real increase in consumer demand… (Dunn 

2008:23-24) 

As a result of this growing demand for commodities, producers faced the challenge of finding new ways 

to increase the organization and production of goods. Braverman ([1974]1998), described this as a 

problem of management, though concedes that this was never a new problem as a result of 

industrialization. The only difference with industrial capitalism, he writes, is that a “significant number of 

workers,” came to be “employed by a single capitalist” (Braverman [1974]1998:41). The introduction of 

machines in the production force, coupled with a heightened attention towards the management and 

control of the labour activity, prompted the development of a detailed division of labour.  

The management and organization of labour have always existed in human societies in various 

forms. In a pre-industrialized Europe, many workers were already involved in some kind of craft or trade 

(ibid.). Examples of organization include the early artisanal guilds, as well as within larger projects that 

required the coordination of various trades. “Even an assemblage of independently practicing artisans 

requires coordination,” when the whole production activity is considered (Braverman [1974]1998:41): an 
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assortment of supplies is needed; a place to conduct the production needs to be provided and maintained; 

the scheduling of priorities and record keeping. “All of these required conceptual and coordination 

functions which in capitalist industry took the form of management… the capitalist assumed these 

functions as manager by virtue of his ownership of capital” (ibid.).  

As the means and mode of production adjusted to industrial capitalism, so too did the social and 

legal structure of society change. The capitalists of this time endeavoured to promote their mode of 

production, intent on deconstructing the guild system of manufacturing in favour of the juridical features 

conducive to the buying and selling of labour. "… Law and custom were reshaped to reflect the 

predominance of the "free" contract between buyer and seller under which the capitalist gained the 

virtually unrestricted power to determine the technical modes of labour" (ibid.: 42). The initial forms of 

these changes involved the putting-out systems like those found in the textile and clothing industries. 

Capitalists would distribute raw materials to workers so that they could make products in their own home. 

Here, the labourers would often employ others within the household to make the required goods, and they 

would be paid according to the number of items they produced. These small teams of production were 

also evident in other industries like mining and ironworks, even civil engineering projects and 

transportation. The problem that this type of organization often led to was that it was not entirely reliable. 

"The subcontracting and putting-out systems were plagued by problems of irregularity or production, loss 

of materials in transit and through embezzlement, slowness of manufacture, lack of uniformity and 

uncertainty of the quality of the product" (ibid.:44). The solution to this would be the locational 

consolidation of labour and control of the workplace. 

The concentration of labour in one spot presented a new problem of management that went 

beyond the commercial activities of the capitalist. "Under the special and new relations of capitalism, 

which presupposed a ‘free labor contract’ they had to extract from their employees that daily conduct 

which would best serve their interests, to impose their will upon their workers while operating a labor 

process on a voluntary contractual basis" (ibid.:46). Consolidation of labour in the workshop allowed 
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early managers to effectively manage the workers, and the attempts at controlling the lives of workers 

varied greatly. "Legal compulsions and a paralegal structure of punishment within factories were often 

enlarged into an entire social system covering whole townships" (ibid.). Braverman highlights the 

example of Ambrose Crowley, who employed over 1000 workers, and attempted to exert influence over 

all aspects of the workers’ lives. It was an attempt towards "total economic, spiritual, moral, and physical 

domination, buttressed by the legal and police constraints of a servile administration of justice in a 

segregated industrial area" (46). This is an extreme example, but it is worth noting that these efforts took 

place under the context of controlling labour as a means for generating greater wealth through the 

efficient management of workers’ lives.  

By the virtue of technological improvements, industrial capitalism also conferred an opportunity 

to further develop the division of labour. Labour has always been divided amongst people according to 

their social and material needs – that is, there has always been a social division of labour. Industrial 

capitalism allowed for a new, technical or detailed division of labour. With the technical division of 

labour, each constituent task in the labour process would be assigned to a worker. This was nearly 

unheard of prior to this development; how a commodity was to be produced was left up to the worker, 

who would manage their own “economy of time,” negotiating their tasks and the overall day’s work in a 

manner that suited their goals best (Braverman [1974]1998:52). The detailed division of these tasks 

allowed for a more efficient manufacturing process, but under industrialized conditions this came at the 

expense of the worker. Individual skill was no longer a significant factor in the buying and selling of 

one’s labour-power. One merely needed to follow the instructions they were provided with, and more or 

less “go through the motions” of their station on the factory floor. Workers are further subjugated, argues 

Braverman, as employers continually find ways to lower their costs of production or, more particularly, 

the cost of labour: “it is the special and permanent interest of these purchasers to cheapen this 

commodity” ([1974]1998:57). 

Increasing the efficiency of production would take centre stage throughout the development of 
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industrial capitalism as part of the capitalist’s mission to increase his or her wealth. Perhaps one of the 

most well-known strategies that had been implemented were those created by Frederick Winslow Taylor 

and his method of “scientific management” (Braverman [1974]1998). Taylor endeavoured to treat the 

organization of labour as a scientific practice, applying the principles of the natural sciences’ scientific 

method to the process of production. While this has been interpreted as a “science of work,” Braverman 

argues that it was really more a “science of the management of others’ work” (Braverman 

[1974]1998:62).  Under “Taylorism,” management must be absolute when it comes to how the actual 

labour-activity should be performed. The control of this process must be precise and instruct the detailed 

division of labour according to the employer’s instruction (ibid.). Taylor’s experiences are informed by 

his work in a machine shop, where he worked as a foreman. His time at this shop led him to believe that 

“workers who are controlled only by general orders and discipline are not adequately controlled, because 

they retain their grip on the actual processes of labour” (ibid.:69). It was management’s role to overcome 

the “systematic soldiering” in which workers would self-organize and actively resist attempts of control 

by management. In order to realize the maximum potential of the labour-power that was purchased, he 

argued, the owners and managers of a company must overcome the workers’ control of labour by 

whatever means necessary (ibid.:70). 

 For Taylor, this meant identifying and controlling the independent variables present throughout 

the process of production. He began first by defining what a “proper day’s work,” actually looked like, 

setting goals and piecework rates that were typically beyond the capacity of the average worker (ibid.). 

This then extended towards a vast array of “experiments” to determine how each task could be best 

performed. In his “Bethlehem Steel Company” example, Taylor had instructed a worker on every aspect 

involved in shovelling and transferring pig iron to a rail car. The extent of instruction and control over the 

labour included aspects like how big a shovel to use, the amount of pig iron to be shovelled in a single 

action, how much should be filled into a wheelbarrow, and how fast the wheelbarrow should be taken to 

the car and emptied (ibid.:71). In his own work as a machinist and foreman, Taylor tried to control for 



 

17 

 

twelve variables, “including the hardness of the metal, the material of the cutting tool, the thickness of the 

shaving, the shape of the cutting tool, the use of a coolant during the cutting, the depth of the cut, the 

frequency of regrinding cutting tools as they became dulled, the lip and clearance angles of the tool, the 

smoothness of cutting or absence of chatter, the diameter of the stock being turned, the pressure of the 

chip or shaving on the cutting surface of the tool, and the speeds, feeds, and pulling power of the 

machine” (Braverman [1974]1998:76-77).  

Despite the issues of reliability and validity present in his testing, Taylor’s work offered the 

establishment of three principles. These principles culminate in (1) the control of information regarding 

the production process, (2) the limiting or outright elimination of worker agency in their production 

activity, and (3) “the use of this monopoly over knowledge to control each step of the labour process and 

its mode of execution” (ibid.:82). The adherence to these principles, Taylor argued, would allow an owner 

or manager to fully realize the potential of the men and women under their employment. His techniques 

were also widely criticized, as they entered the workplace “as the representative of management 

masquerading in the trappings of science” (ibid.:59). Many of the examples that Taylor cited and drew 

upon were proven to be hyperbolic or unrealistic. Ultimately, the assumptions of scientific management 

“reflect nothing more than the outlook of the capitalist with regard to the conditions of production” 

(ibid.). Regardless, they remained popular amongst those charged with organizing labour and were more 

widely implemented during the early decades of the twentieth century. Taylor’s work garnered global 

attention that would affect the organization of labour throughout Europe as well. In Germany for 

example, the adoption of scientific management was characterized as the rationalization of labour 

(Braverman [1974]1998). Today, schools of industrial psychology and human resource management 

represent themselves as if they have moved past Taylorism, even characterizing it as “outmoded” and 

“naïve” (Braverman [1974]1998:60). However Braverman contends that this is “a woeful misreading of 

the actual dynamics of the development of management” (ibid.). Rather, these aspects of Taylorism have 

become embedded in practices of management, having become the “bedrock of all work design” (ibid.).  
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2.4 The Effects of Industrial Capitalism: Alienation and Commodity Fetishism 

Marx has a lot to say about what happens to the individual and society when we begin to sell our 

labour-power. The consequences of such an action culminate in an adoption of Hegel’s (and others’) 

discussions about alienation and religion. Marx presents his most extensive discussion of alienated labour, 

in three notebooks published posthumously as the Economic and Philosophic Manuscripts (see Marx 

[1844] 1978). Wendling (2009) notes the distinction between objectification and the 

estrangement/alienation that would become characteristic of labour in industrial capitalism. 

Objectification references the work activity that Marx believed would lead to self-actualization (ibid.). 

Alienation, Wendling writes, would “become the historically specific structure that capitalist production 

as a totalizing whole superimposes on ontological human objectification” (14). Padgett (2007) argues that 

alienation initially comprises the base elements that Marx later uses to develop commodity fetishism, 

particularly in respect to the way that commodities appear as separate entities in their own right.  

There are four “constituent” elements that comprise alienated labour in Marx: (1) alienation from 

the product, (2) the labour process, (3) our species-being, and (4) thus the species as a whole (Padgett 

2007). Marx ([1844]1978) begins his description of estranged labour with an initial “economic fact”: 

The worker becomes all the poorer the more wealth he produces, the more his production 

increases in power and range. The worker becomes an ever cheaper commodity the more 

commodities he creates. With the increasing value of the world of things proceeds in direct 

proportion the devaluation of the world of men. Labour produces not only commodities; it 

produces itself and the worker as a commodity—and does so in the proportion in which it 

produces commodities generally. (71) 

This passage is fairly straightforward. Recall that under Marx, commodities comprise the substance of all 

wealth in capitalist societies. When a labourer transforms an item in to an exchangeable product, they are 

adding to the overall wealth of that society. As wage labourers, they do not produce this commodity for 

themselves, rather, they do so for their employer. Their employer receives the benefit of a value-imbued 

exchangeable commodity, while all that the labourer receives is a wage that ensures their subsistence and 

reproduction. The more that they produce, the more commodities in the world they confront that are not 

their own, and their products confront them as something that is “alien”. Marx provides a critical 
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discussion about the consequences that arise from this kind of social relation. Commodities are created by 

drawing on the elements of nature, which are necessary for our survival; nature provides us with the 

means to live (Marx [1844]1978). As technology and the detailed division of labour progresses and 

continually develops, we also become less reliant on our own skills and ingenuity. The worker is worth 

less as skills are simplified and the value of all labour is continuously reduced to increasingly simplified, 

socially necessary labour. In Marx’s words, “the more value [the labourer] creates, the more valueless, the 

more unworthy he becomes… the more ingenious labour becomes, the duller becomes the worker” 

([1844]1978:73). This latter aspect hints more towards the alienation of the labour activity itself. 

This second aspect of alienation, the alienation of the labour-activity from the worker, refers to 

the ways in which the amount of agency a worker possesses during the production process. If the product 

of labour does not belong to the worker, Marx argues, neither does the labour activity: “… the 

estrangement is manifested not only in the result but in the act of production—within the producing 

activity itself” (Ibid.). Here Marx describes how labour itself becomes a commodity. With this in mind, 

consider how the labourer agrees to follow the production activity that is assigned by the employer, and 

has little option to deviate from the instructions provided. The labourer has no choice over how their 

labour activity is used, nor do they get to freely create a product of their own choosing. Alienation of 

labour constitutes an activity that is external to the worker and belongs to another. The worker “does not 

affirm himself but denies himself… [he] does not develop freely his physical and mental energy but 

mortifies his body and ruins his mind” (Marx [1844]1978:74). Labour is no longer a choice, but rather a 

coercion of the employer and necessary for survival6.  

The next two elements of alienation involve the alienation of a labourer’s species-being and their 

subsequent alienation from other workers. “Man,” Marx writes, “is a species-being… he treats himself as 

                                                      

6 Certainly, many people are not forced to participate within the schema of a Capitalist political economy, with a 

myriad of potential strategies for creating one’s livelihood however they please. Marx is overemphasizing the 

potential consequences that may arise through the buying and selling of labour-power in industrialized, rationalized 

labour context. As Beamish (2010) argues, when we engage in wage-labour we build a political consciousness and 

general awareness of our working conditions.  
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a universal and therefore free being” (Marx [1844]1978:75). It is this very ability to think of ourselves as 

a species, as representatives of our species, that differentiates us from other animals on earth. While all 

living species are dependent on the natural world for their existence, it is humankind’s unique, conscious, 

mediated, potentially creative interaction with the natural world that distinguishes it as a species and is 

central to its being as a species—or its “species-being.” Marx emphasized that “the whole character of a 

species—its species character—is contained in the character of its life-activity; and free conscious activity 

is man’s species character” (Ibid.). How else might we describe our “life-activity” as a species? It is our 

conscious labour-power, our ability to transform things, regardless if this transformation is for survival: 

“… an animal only produces what it immediately needs for itself or its young. It produces one-sidedly, 

whilst man produces universally” (Marx [1844]1978:76). Marx describes this further in the following 

passages: 

It is just in the working up of the objective world, therefore, that man first really proves himself to 

be a species being. This production is his active species life. Through and because of this 

production, nature appears as his work and his reality. The object of labour is, therefore, the 

objectification of man’s species life: for he duplicates himself not only, as in consciousness, 

intellectually, but also actively, in reality, and therefore, he contemplates himself in a world that 

he has created. (Ibid.) 

… in tearing away from man the object of his production therefore, estranged labour tears from 

him his species life, his real species objectivity, and transforms his advantage over animals into 

the disadvantage that his inorganic body, nature, is taken from him… Similarly, in degrading 

spontaneous activity, free activity, to a means, estranged labour makes man’s species life a means 

to his physical existence. ([1844]1978:77) 

When we exchange our labour-power and objectify our labour, we limit our capacity to create freely and 

transform nature as we please. Marx argues that part of our reason for being is not to simply create the 

means for survival, but rather to engage in the creative aspects that have no bearing on our physical 

survival. Commodified labour confronts this though, and transforms our labour capacity to something that 

is only a means for survival and reproduction. Our transformative capacity is “transformed by 

estrangement in such a way that the species life becomes for him a means” (Ibid.). Estranged from this 

purpose for being, Marx asserts that we thus become estranged from each other, and that the relations 

between people become objectified and separate. The production process of bourgeois political economy 
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pit workers against each other as they compete for jobs in an economy that is continually compelled to 

reduce its labour costs in order for profit margins to increase. 

It should be no surprise that commodities are an underlying and “fundamental feature” of 

capitalist societies (Bratton et al. 2009:116). At the outset of his critique on capital, Marx offers an 

analysis of commodities in the nineteenth century by describing how value is imbued into objects of 

human labour. You might recall Marx’s working description of what a commodity is; it is an object 

external to us, which serves some use that satisfies a human need or want (Marx [1867]1990). We 

objectify our existence by producing the material things needed for our survival. However, production is 

no longer regulated to creating things solely for direct use, but rather for exchange on a market (Bratton et 

al. 2009:116). This latter part, the commodification of these objects, is what leads Marx to his concept of 

commodity fetishism. Commoditization is a “feature” of capitalist societies in that it recognizes a 

demarcation of how and why we create things. Production in industrial capitalism achieves a point where 

people become reliant on exchangeable goods for their survival.  

Marx asks us to pay attention to how we allow these material things to obscure, embody, and 

even replace the social relations between people. Fetishism in this sense refers to the ways in which 

inanimate objects are seen as having an inherent value or power independent of their own producers 

(Bratton et al. 2009). Marx ([1867]1990) writes 

The mysterious character of the commodity-form consists therefore simply in the fact that the 

commodity reflects the social characteristics of men’s own labour as objective characteristics of 

the products of labour themselves, as the socio-natural properties of these things. Hence it also 

reflects the social relation of the producers to the sum total of labour as a social relation between 

objects, a relation which exists apart from and outside the producers. Through this substitution, 

the products of labour become commodities, sensuous things which are at the same time supra-

sensible or social…the commodity-form, and the value-relation of the products of labour within 

which it appears, have absolutely no connection with the physical nature of the commodity and 

the material relations arising out of this. It is nothing but the definite social relation between men 

themselves which assumes here, for them, the fantastic form of a relation between things. (164-

165)  

Commodities thus possess a special property that they would never have without human intervention: 

they become a kind of vessel that carries and represents social relations, now capable of possessing (or at 
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least, appearing as if they possess) distinctly human qualities. Marx ([1867]1990) elaborates further:  

The value character of the products of labour becomes firmly established only when they act as 

magnitudes of value. These magnitudes vary continually, independently of the will, 

foreknowledge and actions of the exchangers. Their own movement within society has for them 

the form of a movement made by things, and these things, far from being under their control, in 

fact control them. (167-168) 

Here Marx describes one of the most important aspects of capitalist relations of production – “the definite 

social relations between men,” the social relations of capitalist production, appear as or assume “the 

fantastic form of a relation between things.” In other words, the true subjects of history, the active agents, 

the workers who are producing, appear as the predicates – or determinate objects – of a system in which 

the material things produced by the workers become the ruling force (appearing as the active subjects 

within the system). The value of the commodities they produce, including their own value as commodities 

possessing labour-power, fluctuates on the basis of the dynamics of the social relations of production (i.e. 

the commodity producing political economy) regardless of the producers’ actions.  In many cases this 

passage reiterates our conversation so far, especially when we consider labour-power as a commodity. An 

item’s value becomes apparent when it interacts with other items. The quantity of the value varies, 

regardless of the efforts of the labourer. The statement about how these “objects” become forceful in their 

own right, and “rule the producers instead of being ruled by them” is of particular interest (Ibid.). Here we 

are finally confronted by these objects and relate to them as if they had human characteristics, their value 

in which is determined in relation to other commodities.  

Dunn’s (2008) description connecting Marx’s commodity fetishism to Georg Lukács’ concept of 

reification might help to clarify this further. Reification refers to the ways in which social constructions 

are treated as real, “immutable objects,” (ibid.:27). He connects the growth in the production of 

commodities to their economic roots of supply and demand economics, where the rationalization and 

calculability of production is fueled by consumption. Human fulfillment and identity are no longer 

defined by one’s labour, but rather what one owns. This leads Lukács to argue, Dunn maintains, that 

commodities become the “defining and determinative principle of capitalist social organization” and are 
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thus “the basic structuring principle of the rationalization of society as a whole” (ibid.:28). Dunn further 

explains: 

Commodity fetishism points to a mode of representation in which the circulation of commodities 

constitutes a set of appearances that distort or falsify the “real” social relations of production and 

the “true” character of labour as the source of all value and as a vehicle of self-activity and 

expression… The commodity imparts a facticity to the sociocultural system and even more 

importantly, to the character and structure of consciousness… Commodities, thus, are the 

fundamental source of the false consciousness of workers, who are able to perceive and define 

themselves only through a possessive relationship to finished goods. 

Consider for a moment, how one might describe success. Under commodity fetishism and reification, the 

description may include a variety of material items: a large home, a sports-car, or expensive television 

and sound system may all be mentioned. It is the fact that these items come to be seen items of success, 

and how they seem to serve as evidence for success that troubles Marx and his contemporaries.  

Commodity fetishism deals solely with the objectification, or reification, of human activity 

(Schaff 1970). It considers how we come to treat the resulting products of our labour as something that is 

real, autonomous, and, in the case of objectified labour, something that is sometimes oppressive. 

Alienation occurs “only in certain conditions… when man’s products acquire an existence that is 

independent of him and autonomous, and when man is unable to resist, in a conscious way, the 

spontaneous functioning of his own products, which subordinate him to their laws and can even threaten 

his life” (Schaff 1970:106). So, when commodities are fetishized and labour is objectified and conveyed 

as the only means to securing one’s survival, this can lead to a situation where alienation takes full force.  

2.5 Contextualizing Marx’s critique  

To this point, we have engaged with four themes discussed by Marx: (1) The unique creative 

aspect of human labour; (2) how this is the force that imbues value into commodities; (3) the constituent 

elements of alienation; and (4), the externalization and reification of commodities. These themes help 

establish an understanding of why Marx was so critical of the capitalism present in an industrializing 

Europe. The linchpin for his critique lays in capitalism’s treatment of labour, which is evident in 

Braverman’s ([1974]1998:52-3) description: 
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Capitalist production requires exchange relations, commodities, and money, but its differentia 

specifica is the purchase and sale of labor power. For this purpose, three basic conditions become 

generalized throughout society. First, workers are separated from the means with which 

production is carried on, and can gain access to them only by selling their labor power to others. 

Second, workers are freed of legal constraints, such as serfdom or slavery, that prevent them from 

disposing of their own labor power. Third, the purpose of the employment of the worker becomes 

the expansion of a unit of capital belonging to the employer, who is thus functioning as a 

capitalist…  

 

The worker enters into the employment agreement because social conditions leave him or her no 

other way to gain a livelihood. The employer, on the other hand, is the possessor of a unit of 

capital which he is endeavoring to enlarge, and in order to do so he converts part of it into wages. 

Thus is set in motion the labor process, which, while it is in general a process for creating useful 

values, has now also become specifically a process for the expansion of capital, the creation of 

profit.7 

Labour is an important element, because it creates the conditions for the world we live in. It is a vital 

component in the capitalist production process, as it is one of the core ingredients for the capitalist’s 

accumulation of wealth. The “creative and purposive” nature of human labour-power makes it a resource 

that is theoretically infinite, and it is this element that makes it such a valuable resource for an employer 

(Braverman [1974]1998). As workers trade their labour-power for wages that are intended to ensure their 

subsistence and reproduction, their employers reap the benefits of the workers’ generation of surplus 

value – the value created when labourers have produced enough commodities to exceed the expense of 

their wages. What this creates is an environment with two groups of people where one group’s 

accumulation of wealth grows continuously at a magnitude that the other will likely never reach.  

By the middle of the nineteenth century, industrialization and urbanization were well under way 

in Western Europe. Divisions between the rich and the poor became even more apparent, as droves of 

people migrated to cities in hope of better prospects for themselves and their families (Bratton et al. 

2009). The cities themselves were ill-equipped for the massive migration; prior to industrialization, no 

concerted organization of public services like clean water or sanitation were needed nor envisioned. This 

led to the spread of disease and pollution within cities, and it was the poor that suffered the most from 

these conditions. As Bratton (2009:23) writes: 

                                                      

7 Here Braverman echoes Marx’s overemphasis discussed earlier.  
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Each industrial city had extensive working-class enclaves, which created the European division of 

the “good” west end and a “poor” east end of large cities. The pressure of profit-making shaped 

the living conditions of the urban working class, as developers and builders constructed railways 

into the city centres, preferably through the urban slums where the real estate costs were low. 

Most working-class people rented accommodation in high-density tenement houses, typically 

consisting of one and two rooms only. For the city’s powerful social elite, the working-class 

enclaves were public health hazards. It was only after 1850, when epidemics spread from the 

slums and began to kill the rich also, and after mass agitation, that systemic urban planning and 

rebuilding was undertaken. 

It was clear that there was a particular set of people who were benefiting the most from the expansion of 

industrial capitalism in Europe. In describing Manchester, de Tocqueville writes “here humanity attains 

its most complete development and its most brutish, here civilization works its miracles and civilized man 

is turned almost into a savage” (Ibid.). Friedrich Engels also described the housing conditions of the 

working class: “Every great city has one or more slums, where the working class is crowded together… 

The houses are occupied from cellar to garret, filthy within and without, and their appearance is such that 

no human being could possibly wish to live in them” (Ibid.).  

2.6 Historical Materialism, Consciousness, and Revolution 

Given the developments of production that we have discussed, it should not be very surprising 

that Marx sought to understand and search for alternatives to industrial capitalism. His understanding of 

history and dialectics were two aspects that prompted his suggestion of an inevitable proletarian 

revolution. Marx put forward his materialist theory of history8, recognizing that patterns of social change 

occurred around the contexts of material and economic conditions. In framing the structure of societies in 

terms of a base and superstructure, Marx was able to identify patterns of social change. He suggested that 

such a change would be inevitable in modern capitalism, so long as the proletariat recognize their ability 

to overcome the control of the bourgeoisie.  

Marx made use of dialectics to derive an understanding of social change. Dialectic reasoning is a 

                                                      

8 Marx’s theory is often designated as “historical materialism” which is the term Engels introduced in Socialism: 

Utopian and Scientific although Marx never used that term or “dialectical materialism” (see Eric Fromm’s Marx’s 

Concept of Man, p. 8-10). Marx described his position as “materialist” to distinguish it from Hegel’s idealism. 
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method that allows one to develop their understanding about a particular concept or set of knowledge 

(Beamish 2010). It was derived from the Socratic method of learning, involving a continual pursuit of 

questioning that allows one to identify a concept’s base elements, as well as its limitations (ibid.). There 

are two general processes with the dialectic method: negation and transcendence. Negation refers to the 

development or confrontation of two opposing ideas. Transcendence occurs when “new knowledge is 

incorporated into what was previously known” (ibid.:82). This approach was central to philosophers like 

Hegel, who believed the progression of knowledge was reliant on this method. Hegel argues that this 

practice is “naturally inherent in the way humans develop their conscious awareness of the world” 

(ibid.:83). However, Marx eventually diverged from this idealist approach, suggesting that this 

development occurs within society’s material forces of production.     

To help illustrate these thoughts he provided a model for understanding society in terms of a base 

and superstructure (Allen 2011). Marx describes the “base” for any society is an incorporation of the 

forces of production and the relations of production. The forces of production refers to the combination of 

human labour-power and the materials and mode of production. This includes the raw materials used to 

produce things, the tools and technology used during the production, and the techniques and organization 

of labour-power. The relations of production, refers to the relations that are formed between people 

during production. “They are the social forms through which human labour and the means of production 

are united,” and form the distinguishing factors that differentiate the various economic eras of social 

structure (Allen 2011:128).  

The superstructure contains the aspects of a society that are not necessarily present in its 

production activities, such as art, religion, politics, law, education, etc. (Allen 2011). Ciaran Harman adds 

a critical perspective towards the superstructure, noting that the exploiting classes that tend to form in the 

relations of production often exert their influence in the superstructure to “safeguard their position” (Allen 

2011:131). This perspective highlights how the superstructure is effectively a set of relations that form 

outside the production process, which are sometimes altered to maintain and reinforce systems of 
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privilege (ibid.). Additionally, depending on the relations and mode of production, there can be overlap 

between the base and superstructure. For example, the medieval church was a “producer of ideas,” 

placing that institution firmly within the concept of the superstructure, while its monasteries “were one of 

the main sources of wealth creation” and thus part of the economic base (Allen 2011:131-132). 

Together, the base-superstructure model comprises an initial understanding for social change. 

Often, the interpretation of the model allows one to reason that change would result from the 

technological or economic developments that arise within the mode of production (i.e., the economic 

base) (Beamish 2010). As Beamish (2010) describes:  

Marx argues that pre-communist social formations are characterized by their own dialectic of 

social relations of production, their own internal tensions and contradictions, which are 

irresolvable within those formations. Through a process of negations and transcendence, human 

history moves through a series of newer, more advanced social formations. Marx maintains that 

the processes driving change are internal to each of the pre-communist social formations in their 

entirety. (83) 

In combining the dialectic approach to history, Marx argues that contradictions arise and prompt the 

development of different social relations of production. In this, he is suggesting that these social relations 

are dynamic, unstable, and thus prone to continual development. This gives rise to an initial, albeit 

mechanistic interpretation promoted by orthodox Marxists in which developments in the base will induce 

change in a society’s superstructure (Beamish 2010).  

Common examples of an orthodox interpretation include technological or economic determinism. 

The first refers to the ways in which human society’s progression is spurred on by its technological 

development (ibid.). The underlying suggestion here is that society is formed around the tools it produces. 

One might look towards the centrality of certain kinds of tools, machinery and engines for an example, 

whether this be simple hand tools or the combustion engine. Each of these technologies spurred on 

periods of massive growth in terms of the amount of production human beings are capable of. 

Alternatively, many of these developments arose out of varying economic demands for an increasing 

variety of commodities, as we discussed earlier with Dunn’s descriptions around the growth of 

consumption. The “drive for profit puts pressure on capitalists to continually increase their productive 
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advantage over others” (Beamish 2010:94). As a result, they seek a continual improvement within the 

efficiency of production. However, this would theoretically lead to a problem of overproduction. As 

machinery replaces the need for manual labour, a “reserve army of the unemployed” continuously grows, 

leaving fewer and fewer people with money to pay for goods (ibid.:94). Additionally, as the machinery 

decreases the complexity of tasks, expensive skilled labourers are no longer required, allowing capitalists 

to gradually decrease the wages of their workforce. This latter perspective often demonstrates the 

contradictions and instability inherent to our economic system. Both perspectives prompt an “orthodox” 

perspective that views revolutionary economic change as inevitable, but they effectively place human 

beings as passengers in the vehicle of social change.  

The simple base-superstructure model suggested above often confers a notion of technological or 

economic determinism that ignores or silences the role of human agency.  Like Cohen, Beamish (2010) 

argues that these interpretations of social change and development are ultimately incomplete, noting that 

Marx “wanted to convey the full interrelated texture of social life” (91). In order to develop a 

comprehensive understanding of the underlying processes involved in social change, we must recognize 

that “labour-power is irrevocably tied” to human beings (Beamish 2010:98). This becomes quite clear 

when one considers Marx’s recognition that we are “conceptual beings,” and “reflexively monitor” our 

activities (ibid.). As we perform our labour, we are not simply mindless drones instinctively building a 

bee hive. Rather, throughout our labour we are confronted with, and become aware of, the working 

conditions that surround us. Gradually, “workers develop [a] political consciousness,” particularly as the 

mode of production advances and draws a growing political base of workers (ibid.:99). One needs only to 

consider the labour movements of past and present that work to improve the working conditions of their 

membership and beyond. In recognizing human consciousness within the production process, Beamish 

raises C. Wright Mills’ concept of an “intersection of personal biography and the history of the social 

structure,” (ibid.:101). Experiencing the exploitative practices within industrial capitalism allows one to 

develop various strategies of “conscious resistance,” including forms of collective action. “Social, 
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political, and intellectual processes,” thus are not solely located within the superstructure of the initial 

two-tier model discussed above.  

In recognizing the role of human awareness and agency within the production process, we see 

from Marx that “social formations and social history can be best understood by carefully examining their 

real, material social relations” (Beamish 2010:116). From the Manifesto we see the need to broaden our 

approach to understand society beyond a focus on material conditions (ibid.). Rather, we must make a 

considerable effort to examine the economic infrastructure that comprises it while recognizing that it is 

human beings that create their own history. Consider for example, Marx’s discussion of how class 

relations develop and continue to be maintained. Towards the end of his description of the relations 

between the proletariat and bourgeoisie, Marx ([1888]1978) writes: 

The essential condition for the existence, and for the sway of the bourgeois class, is the formation 

and augmentations of capital; the condition for capital is wage-labour. Wage labour rests 

exclusively on competition between the labourers. The advance of industry, whose involuntary 

promoter is the bourgeoisie, replaces the isolation of the labourers, due to association. The 

development of Modern Industry, therefore, cuts from under its feet the very foundation on which 

the bourgeoisie produces and appropriates products. What the bourgeoisie, therefore, produces, 

above all, is its own grave-diggers. Its fall and the victory of the proletariat are equally inevitable. 

(483) 

The speed of these changes seemed to have increased dramatically with industrialization, leading some to 

characterize Marx’s predictions to be immediately inevitable. However, changes in the forces of 

production alone will not induce change. It is up to the very people that have prompted these 

developments, to realize that their current relations of production do not favour them, and to take up 

actions to change their circumstance.  

 In recognizing that we are not automatically progressing towards new systems of economic 

organization, our discussion regarding social change promotes the human individual and collective action 

as the basis for progress. Under industrial labour, we may find our ability to exercise creativity in our 

labour stunted by a strict regimen of work practices that we are trained to follow when we are hired and 

incorporated into the organization’s mechanism for generating profit. However, it would be a rash 

generalization to say that by participating in this process we are also denying our ability to exercise and 
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explore the creative aspects of our labour power. In a variety of ways, people continue to struggle to 

create creative spaces that exist within and beyond the workplace. If we consider how the material forces 

of production have progressed into computerized systems of production, communication, and cultural 

transfer, we see a proliferation of creative endeavours, particularly in the content production and sharing 

world of social media. Networked computers have offered a site of resistance in which we are able to 

continue exercising our creative capacities, subverting the supposedly alienating processes of rationalized 

labour. One example of this exists within the case of hackers and other contributors of the Free and Open 

Source Software movement. 
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Chapter 3 

“Hello World!” An Introduction and Overview of FOSS9 

“Free software” means software that respects users' freedom and community… To understand the 

concept, you should think of “free” as in “free speech,” not as in “free beer”. (Free Software 

Foundation 2015). 

“Free as in free speech, not as in free beer” is part of Richard Stallman’s original description of 

free software, in which he argues that accessibility to information and tools is a fundamental right. The 

above quote is drawn from the Free Software Foundation’s definition of free software, and in some cases 

encapsulates much of what one might need to know regarding such software, its underlying values, and 

the people that produce it. Free and Open Source Software (FOSS10) refers to “non-proprietary but 

licensed software, much of which is produced by technologists located around the globe” (Coleman 

2013:1). The manner in which the software is licensed allows any user to “have the freedom to run, copy, 

distribute, study, change and improve the software,” (Free Software Foundation 2015). These practices 

and privileges are enshrined in the GNU/Linux operating system’s user license and often replicated or 

adapted in the licenses of open-source software around the world (Coleman 2013). They help to ensure 

that users are able to adapt and create software according to their needs.  

FOSS is a flexible concept, as it tends to incorporate a unique ethical code, programming 

aesthetics and practices, and the actual programs themselves. What follows is a description of these 

“components” in an effort to best describe FOSS to those who may be unfamiliar with the area.  

Central to understanding FOSS throughout is its implicit association with liberalism (ibid.). 

Hackers continually debate the definitions of their trade, but it is commonly understood that this moral 

                                                      

9 “Hello World!” is often the first program budding programmers learn to create as they learn a programming 

language. 
10 There are many acronyms in use: OSS, FLOSS, F/OSS, and FOSS are a few examples. From my reading I have 

come to see the differences largely in semantic terms. However, one important distinction to understand is that Open 

Source Software (OSS) generally sheds the ethical precepts of Free (libre) software, focusing solely on the technical 

progression of software (see Stallman 2015; Kelty 2008). 
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code promotes “a commitment to information freedom, a mistrust of authority, a heightened dedication to 

meritocracy, and the firm belief that computers can be the basis for beauty and a better world” (Coleman 

2013:17). These morals can be understood throughout many of the activities undertaken by hackers. 

However, before exploring their ethics, I will first discuss and clarify who and what the “hacker” is.  

3.1 Technology Enthusiast or “Information Highway Bandit?” 

While the term “hacker” was largely confined to early technology enthusiasts before the 1980’s, 

the imagery of the hacker as a “highwayman” developed throughout various Hollywood interpretations, 

often portraying the hacker as constantly in opposition to the law. The stereotypical images of the hacker 

as a mysterious, ethereal trickster or bandit, or the marginally masculine “geek,” distract from developing 

a clearer understanding about the group. Hackers received their negative associations most notably during 

the early 1980’s in the United States, through a combination of Hollywood films and hacking incidents 

that garnered the attention of federal authorities (Hollinger 1991). In 1983 for example, the release of 

WarGames coincided with a number of computer security breaches performed by the “414s,” a group of 

six teenagers from Milwaukee, Wisconsin. The group was able to successfully breach the computers of 

the Los Alamos National Laboratory11 (McCullagh 2013). WarGames is a film about a teenage hacker 

who gains access to a US military supercomputer, designed to predict responses to nuclear attacks, and in 

thinking he is playing a video game he unwittingly prompts a nuclear war. Collectively, the film and the 

security breaches prompted the introduction of US legislation making such breaches illegal (McCullagh 

2013). The actions of these hackers, both in their real and fictitious representations, were rarely malicious; 

most hackers, particularly during the 1980’s, were tech-enthusiasts and “browsers searching for 

intellectual challenges,” (Hollinger 1991:11).  

The popular culture representations of these enthusiasts as “nerds” and “geeks” often portrayed 

them as having a liminal (i.e. marginal) status throughout the 1980s and early 1990s, although this began 

                                                      

11 The Los Alamos National Laboratory has a long-standing historical connection with nuclear weapons research, as 

it was the site of the Manhattan Project, and produced the United States’ first atomic weapon.  
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to change as personal computers became prevalent in homes and businesses (Kendall 1999). The 

“nerd/geek” was often a stock character-type in teen movies and television, usually portraying them as 

“intelligent but socially inept” in the 1970’s, and later in the 1980s, “as people overly involved with, and 

skilled in the use of computers” (Kendall 1999:262). Visual stereotypes often included an arrangement of 

varying features that included “uncoordinated clothing, pocket protectors, lack of personal hygiene, too 

short (‘high-water’) pants, and glasses, especially with ad hoc repairs (i.e. held together with tape or 

glue)” (Kendall 1999:263). Lori Kendall suggests that these early portrayals, particularly with their 

interest and connection to technology, gave them a liminal status. Citing Sherry Turkle’s The Second Self, 

Kendall argues that “people maintain an uneasy relationship to computers” due to the ambiguity that 

results from the anthropomorphization of computers (ibid.). The appearance of a computer’s “ability to 

‘think’ blurs lines between humans and machines” (ibid.). Turkle ([1984]2005) summarizes these tensions 

towards the end of her chapter on hackers: 

We are surrounded by machines. We depend on them. We are frightened by how powerful they 

have become. Our nuclear machines have the power to destroy the world. We are suspicious of 

the new “psychological machines” and fear the hacker’s intimate relationship with his object. Its 

control over him is disturbing because we too feel controlled. We fear his sense of becoming a 

“device” because most of us, to one extent or another, have had that feeling. We fear his use of 

the machine as a safe companion because we, too, can feel its seduction. (218)12 

This uneasiness about computers, Kendall argues, is transferred towards the people that work closely with 

them. However, as interactions with computers became more predominant at schools, work, and in 

homes, Kendall asserts that these negative associations began to change, initiating “a reconceptualization 

of the stereotype of the nerd” (1999:264). Kendall’s critique continues – this reconceptualization would 

extend to a broader conception of masculinity that in fact sustains the status quo of white, hetero, 

masculine hegemony. She suggests that the negative “nerd” and “geek” stereotypes, as well as the 

liminality of computers have been declining as a result of the increasing number of women employed in 

the information technology sector. Kendall’s arguments speak to a larger social issue concerning the 

                                                      

12 Turkle has since revised her perspectives here, moving her focus from technology to people, focusing on problems 

affecting self-reflection and interpretation in her most recent work. 
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engagement of women in the fields of Science, Technology, Engineering, and Mathematics (STEM). 

Gabriella Coleman’s own ethnographic accounts often place her as the only woman present at hacker 

gatherings and events. While she does not seem to comment on any other demographic aspects, it seems 

to be the case that both women and minorities are generally underrepresented in STEM areas, despite 

considerable research and numerous attempts to increase participation by various institutions (Syed and 

Chemers 2011). 

Kendall’s connection to Sherry Turkle’s Second Self warrants a comment concerning hackers’ 

relations to technology. The “second self” refers to the ways we have incorporated technology into our 

daily practices – they are not simply tools, but rather intimately connected with our actions, and to a 

degree become incorporated in how we conceive ourselves. Turkle asserts that computers are hackers’ 

“second selves” as their thought becomes embodied as code through the practice of programming. The 

computer becomes a “second self” in that the minds of the programmer are coded into these programs. 

Coleman rejects this assertion, arguing that the hackers’ relationship with their computers is not as 

singular as Turkle suggests. It is constantly changing depending on the particular activities of the hacker: 

The hacker relationship with the computer is a far more finicky, prickly, and interesting affair in 

which computers themselves constantly misbehave and break down (as do the hackers, at times, 

when they burn out from such an intense and demanding craft). Hackers sometimes confront their 

computers as an unproblematic and beloved ‘object,’ and at other times view them as an 

independent and recalcitrant ‘thing’… (99) 

Coleman comes to this understanding by engaging with concepts from Heidegger’s discussions about our 

relation and interactions with objects, and how their meanings are established through “patterns of use 

and circulation” (ibid.). As we habituate and incorporate computers in to our daily practices, our 

continued interactions with a computer generally go unnoticed until it malfunctions. When it does, its 

“thingness” becomes apparent to us. Similarly, the misuse of an object has the same effect; “its material 

characteristic becomes evident” (ibid.). “Hacker technical practices” Coleman concludes, “never enact a 

singular subject-object relation, but instead one that shifts depending on the context and activity. There 

are times when hackers work with computers, and in other cases they work on them” (2013:99). 
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Coleman’s (2013) presentation of the hacker presents an initial summary of a “typical” hacker’s 

life history, which she constructed from over seventy interviews. The hacker is typically male, and has 

had a life-long interaction with technology (ibid.). Collectively, they are motivated and attracted to the 

“never-ending, never-finished nature of technological production” (Coleman 2013:26).  Their interest in 

technology often began at a young age, sometimes with the disassembly of “every electrical appliance in 

the kitchen” (Coleman 2013:25).  Most hackers began their journey by “colonizing” their family’s 

personal computer, often learning some kind of programming language at an early age. They recall their 

first device with fondness, and “without fail volunteer the name and model number of their specific 

device” (28). Those that came from a working class background, whose families could not afford a 

personal computer, gained access to computers through their schools or local libraries. While some may 

have only dabbled with the “BASIC” programming language, others would vigorously learn its ins and 

outs. At high-school they would meet and interact with other like-minded enthusiasts, contributing to 

each other’s collection of software and knowledge. After high school, many found work as some of the 

information-technology industry’s first experts, gaining a degree of financial independence through 

employment. This afforded them a kind of “free time” to continue building their skills and working on 

volunteer projects. In some cases, their employers even paid them to explicitly work on developing free 

software (Coleman 2013).  

For most of Coleman’s interviewees, these activities occurred throughout the 1980’s and 1990’s. 

The introduction of the personal computer was a substantial change, offering these budding hackers a 

sandbox in which to play and learn. But it was the accompanying developments in communication 

technologies that spurred a new level of learning and interaction, effectively smashing the apparent 

fallacy of the lonesome hacker confined to his or her bedroom. Their adolescence may have been marked 

by isolation, but those that had access to a modem and telephone line were often engaged in learning and 

discussing a variety of topics through a local or regional Bulletin Board System (BBS). This initially 

began with like-minded enthusiasts creating local BBSs within their communities. Connected through the 
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telephone lines, one could connect to the local network where a whole host of information and people 

were available to interact with. BBSs were often the first “site” of interaction for hackers and emerging 

programmers.  

While the internet of 1980’s and early 1990’s was confined largely to the government and large 

universities, the BBS offered an independent alternative for communicating. The expenses involved with 

long-distance calling meant that these networks were also often rooted in specific geographical places. 

These small realms of communication offered a variety of information and activities: 

Here hackers could interact autonomously, anonymously, and independently of official 

institutions… they were informal bazaars where one could access and trade rare as well as 

sometimes-seedy information. Files traded there spanned low-brow conspiracy theory, hard-

hitting political news, playful nonsense, low-grade and more rarely high-octane noir, voyeurism, 

personal gossip, and one of the most important cultural goods among hackers, software…"  

(Coleman 2013:30).  

They were effectively local “ponds” in which people could publicly and privately share information. They 

were also relatively self-regulated according to the norms that were established between those that created 

the BBS and those that used it.  

However, the introduction of public access to the internet brought about the demise of the local 

BBS; where the BBSs were ponds of local information, the internet was an ocean – circumventing the 

limitations of local dialing. For many of these hackers, the internet appeared to them as a technological 

oasis replete with opportunity. It brought opportunities to fully explore new categories of software, 

including free software. For many, this was through exposure to the Linux operating system, which 

effectively conferred the functionality of the large computers found in the computer science departments 

of universities, to the personal computers found in hackers’ bedrooms. Many hackers would eventually 

find and take advantage of a variety of economic opportunities, often as consultants for companies that 

wanted to start and develop their web presence. 

 The exposure to free software was enabling for many hackers, further fueling their growth and 

knowledge, while also heightening the awareness that their skills came about through a particular social 

context.  While they accumulate a near encyclopedic knowledge about technology, they are also highly 
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dependent on their peers in actualizing that knowledge (Coleman 2013). It is through their willingness to 

share their software and lay bare its code that hackers can facilitate each other’s learning. These activities 

eventually culminated in the creation of conferences akin to those found in various academic disciplines. 

The hacker conferences that Coleman (2013) describes, “are rituals of confirmation, liberation, 

celebration, and especially reenchantment, where the quotidian affairs of life, work, labour, and social 

interactions are ritualized, and thus experienced on fundamentally different terms. Through a celebratory 

condensation, hackers imbue their actions with new revitalized, or ethically charged meanings” (48). The 

conference serves as a site for hackers to present lectures and new ideas, as well as a host of other 

activities from programming to partying. For many, the conference offers a chance for hackers to connect 

in a face-to-face manner. The typical experience for many involves a combination of intense 

programming sessions, learning, teaching, socializing, and/or exploring the host city of the conference 

(Coleman 2013). 

As hackers continue to hone their skills, creating and contributing to free software projects, they 

are increasingly exposed to legal discussions regarding intellectual property and copyright (Coleman 

2013). One of the most common initial confrontations between hackers and copyright involves the 

General Public License (GPL) presented to users of the GNU/Linux13 operating system. The license 

effectively circumvents traditional copyright protections, by explicitly granting its users the right to 

replicate, modify, publish, sell, any or all aspects of the operating system. In effect, the license restricts 

only the terms in which the software may be distributed (Kelty 2008). This lays in contrast to proprietary 

software, in which users agree to an End User License Agreement (EULA) that restricts exactly what one 

may do with the software (ibid). The GNU GPL was essentially a legal embodiment of Richard 

Stallman’s philosophy concerning free software and subsequently sparked controversy for hackers and the 

                                                      

13 I use GNU/Linux, GNU, and Linux interchangeably here, though it should be noted that it refers to one 

distribution, or “brand,” of Linux that is widely used. This particular distribution has the strongest association with 

free (libre) software due to Richard Stallman’s involvement in its development. Other versions of Linux exist, and 

are used according to the particular needs of the user. 
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free software movement. He explains his philosophy fully in “The GNU Manifesto,” which essentially 

establishes a simple rationale for sharing software and ensuring open access. Stallman’s activist efforts 

were criticized by some hackers, “saying it sounds ‘too socialistic or ideological’” despite a clear effort to 

maintain an overtly neutral message (Coleman 2013:38). For many, the GNU GPL marked a biased 

message that conflicted with norms of political neutrality14. Regardless, most hackers maintain (at least) a 

“pragmatic and utilitarian commitment to free software” (ibid.). Open access to source code, and the 

experience of learning and tinkering with Linux, had played fundamental roles in their development of 

skills and knowledge. As a reflection of this, a developer known as “Wolfgang” wrote Coleman stating: “I 

realized that I could delve through that code and learn things that I could never learn from a high school 

teacher. It’s one of the reasons why I feel so strongly about the GPL’d software now; it allows anyone to 

learn and participate” (Coleman 2013:39).  

For some hackers, this increased exposure with the law would invariably create conflict both in 

terms of testing and exploring one’s skill, and for those determined to oppose barriers to open access. 

Coleman (2013) raises the distinction between “hacker” and “cracker” to illustrate this. “Cracker” is a 

term used by some members of the hacking community to describe the activities of hackers who violate 

the law. Crackers are “those who hack for devious, malicious, or illegal ends,” while hackers are people 

who are simply enthusiastic about technology and its realized and un-realized uses (Coleman 2013:16). 

This notion often becomes problematic as hackers and crackers frequently use the same tools, methods, 

and justifications within their practices. For example, some hackers have knowingly undermined 

computerized restrictions on access to information in an attempt to liberate and disseminate knowledge to 

the general public. Aaron Swartz (1986-2013), the creator of the popular social networking and news 

website Reddit, was indicted for such actions. In 2010 he devised a way to download articles from 

JSTOR, an online repository of academic publications, en masse and indiscriminately through a computer 

                                                      

14 For many, programming was akin to the scientific method of observation, questioning, development of 

hypotheses, testing and experimenting, drawing conclusions, and reporting/sharing results. The introduction of the 

GNU and Stallman’s values was sometimes interpreted as a threat to this. 
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he placed at the Massachusetts Institute of Technology (MIT) (Kirschbaum 2011). He then distributed the 

files on the internet in an effort to share knowledge normally reserved for universities and other 

institutions that had subscriptions to these journals. By doing so, he was effectively circumventing the 

fees that the general public would normally incur when accessing these files on their own. The notion of 

an underlying ethic of hackers often blurs the line between legal and illegal actions, and it is easily 

crossed in an effort to adhere to a moral imperative of open access.  

Although it has been some time since Richard Hollinger (1990) gave his account of the deviancy 

of computer hackers, he calls into question the deviant stereotyping to which this group is subjected. He 

draws on some critical aspects of the criminalization of their activity. Hackers, he argues, “are often 

viewed as committing those crimes which directly threaten the computer and telecommunication systems 

essential to the continuing profitability of our capitalist economy,” suggesting that these larger companies 

are thus highly motivated to keep their networks and information secure (1990:10). He likens the hackers 

of his day to the train and bank robbers of the late 1800’s and early 1900’s, whose victims were a variety 

of “financial and business institutions” that were “popularly disliked” (ibid.). Individuals like Jesse 

James, Butch Cassidy, and John Dillinger, to some extent, were all treated like “American folk heroes” 

(ibid.). Similarly, the “large banking institutions, telecommunication companies, and other monopolistic 

corporations” were the “most common victims of these electronic highwaymen and bandits” (ibid.). 

Hollinger continues: 

Moreover, when powerful corporations are victimized by crime, they not only have a clear vested 

interest in encouraging criminal prosecutions for general deterrence purposes, they also possess 

the necessary resources and expertise to actively participate in the investigations. When the 

Pinkerton Detective Agency became “the hired guns of the railroads, express companies, and 

large labour-employing corporations” after serving as Union spies during the Civil War, it is not 

surprising that they were “widely disliked by rural, Southern, and working class people (Kooistra 

1989:52) Similarly, we can understand how some in our society find it difficult to express 

feelings of sympathy for law enforcement efforts to protect some of the most profitable 

corporations in the world like AT&T, MCI, and Sprint. 

In this we may find the allegory of “David and Goliath” or even “Robin Hood” within popular 

representations of the hacker. I view these interpretations as largely superficial, recalling my suggestion 
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earlier that popular notions of the hacker distract from the realities of the activities that hackers participate 

in. What warrants more attention is the underlying ethic that is present in these actions.  

“The hacker ethic,” promotes openness and access to information and tools. It emphasizes 

building one’s skills through practice and use. Hollinger (1990) notes that these hackers may be seen as 

militant, although he acknowledges that attempts to control information are interpreted as an affront to 

their moral ethic:  

To them, pirating software, sharing passwords, illegally accessing remote computers, browsing 

through electronic files is not deviant behaviour, but instead the symbolic expression of their 

hostility to all large bureaucratic organizations that control information or communication 

resources… the real ‘criminals’ in the world of computers are the private corporations, 

institutions, and governmental agencies who wish to deny access [to] or  charge fees for the use 

of this wealth of information (9). 15 

It is important to place these illegal activities within the larger context of hacker activity. It helps to 

inform the motivations of hackers and technologists like Aaron Swartz, while also raising questions about 

how we share information. The control of information for private gain will perhaps be the most 

contentious aspect that these hackers have challenged. These values are the results of a broader social, 

historical, and political context. In order to explore this further, it may be helpful to explore one of the 

accounts of their development. 

3.2 The Hulking Giant, its Priesthood, and a Model Train Reformation 

The “hacker ethic” is a phrase that has been derived from Stephen Levy’s (1984) colourful 

description of the historical developments that arose from the installation of an International Business 

Machine’s (IBM) type 704 electronic data processing machine at MIT. Dubbed “The Hulking Giant,” the 

IBM 704 was a large, vacuum-tube, computing machine that made use of punch cards containing the 

instructions for a desired computation. It “cost several million dollars, took up an entire room, needed 

constant attention from a cadre of professional machine operators, and required special air-conditioning 

                                                      

15 It should be noted that discussions about the victims of intrusions of systems has shifted, and depends on the 

context of the hack. For example, in the case where personal information of customers is accessed compromised, 

Hollinger’s description here may not apply. 
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so that the glowing vacuum tubes inside it would not heat up to data-destroying temperatures” (Levy 

1984). Further, Levy describes how use of the 704 was highly restricted, employing the allegory of an 

organized religion that included a hierarchical clergy: 

All these people in charge of punching cards, feeding them into readers, and pressing buttons and 

switches on the machine were what was commonly called a Priesthood, and those privileged 

enough to submit data to those most holy priests were the official acolytes. It was an almost 

ritualistic exchange (ibid.). 

The exchange was likely more formalized than Levy suggests, nevertheless the allegory is effective and 

informative: 

ACOLYTE: Oh machine, would you accept my offer of information so you may run my program 

and perhaps give me a computation? 

 

PRIEST (On behalf of the machine): We will try. We promise nothing (ibid.). 

Clearly, the “priesthood’s” knowledge and access afforded them a privileged position. akin to their 

religious counterparts before the Reformation. Just as religious followers’ relationship to God was 

mediated through the hierarchy of the church papacy, so too were the interactions of the 704’s first users 

mediated through a formalized system of bureaucracy. Formal rules and sanctions existed that prevented 

physical interaction with the 704. Opportunities for students to interact with The Hulking Giant existed, 

but they were always mediated through the “priesthood,” and never guaranteed.  

In 1959, MIT offered its first computer programming course for new graduate students, creating 

more opportunities for exposure to programming the 704, as well as interactions with the priesthood. 

These early programmers would code punch cards to get the machine to perform in a particular way. Soon 

the students were working to find ways to perform the same functions more efficiently. The instructor of 

the new course, John McCarthy, related these graduate students to “ski bums,” getting “the same kind of 

primal thrill from ‘maximizing code’ as fanatic skiers got from swooshing frantically down a hill” (Levy 

1984). Still, the interactions with the machine were mediated; students would hand in their cards and have 

to wait until their results were returned. The smallest of errors coded into the punch cards would cause the 

computer to malfunction and return no results, and in most cases very little information would be given 
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regarding where the fault in the program was.   

However, there was a group of students that was intent on gaining direct access. These students 

were members of the Tech Model Railroad Club (TMRC) and most participated in the club’s “Signals and 

Power Subcommittee” (Levy 1984). The club had a dedicated space in which they had built a large model 

train layout. The S&P committee was charged with the care and overall wiring that occurred under the 

layout of this large model train – often referred to by the committee as “The System” (ibid.). Most of the 

parts used included donations from the local phone company, including phone parts and pieces of 

transmission wire. The members of the committee had a penchant for tinkering and repurposing the 

equipment to work with the model train circuit they had created. The members continuously maintained a 

“restless curiosity” that drove them to figure out how technology worked (ibid.).  

Hacking, or “the hack,” has a long history at MIT. It was generally used by students to describe a 

group or individual’s elaborate prank or technical feat. This association between the hack and the prank is 

perhaps where today’s popular notion of the hacker began. Within the TMRC however, the term took on a 

more elaborate meaning: “To qualify as a hack, the feat must be imbued with innovation, style, and 

technical virtuosity” (ibid.). Those that were the most productive members of the S&P embodied the hack 

through the work they did on The System, and often proudly assigned themselves the title of “hacker”. 

This was more or less a status that signified one’s ability. 

In the early 1960s a former member of the S&P that had become a faculty member visited the 

clubroom and invited his former compatriots to see the latest project he was working on (ibid.). Jack 

Dennis was working with the first transistor-based computer, the TX-0, and it did not require the use of 

cards in its operation. Instead, it worked off of instructions typed through a Flexowriter onto a long and 

thin piece of paper. There were also spare Flexowriters (which were essentially typewriters that had been 

converted for use in tank warfare) in an adjacent room. Access to this machine, dubbed the Tixo, was 

relatively open and seemed to be just beyond the purview of the 704 priesthood. The “TMRC hackers” 

would book as much time as possible on the TX-0, and soon began to refer to themselves as TX-0 
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hackers. They would have friends monitor the room the TX-0 was in, so that they would be the first to 

know if anyone had not shown up for their booked session with the computer. The kinds of program and 

learning that the S&P members would create ranged from programs that converted Arabic number to 

Roman Numerals, to programs that would play audible melodies from Bach (ibid.). The endless tinkering 

served as a method for learning the massive set of knowledge required to operate the TX-0 in ways it had 

never been designed to function. These experiences of mastery and progress certainly fueled a 

commitment to the unacknowledged ethic of these hackers, built upon the premise of access. In some 

ways, these early hackers seem similar to Luther in that they helped to induce a reformation of computing 

that encouraged more direct interaction with technology, which would eventually contribute to the 

production of some of the first personal computers.  

3.3 The “Hacker Ethic” as a Moral Ethic 

Levy (1984) presents the “hacker ethic” as a set of seven principles. It is important to note that 

both Levy and Coleman stress that these principles be interpreted in a less formal manner. There were no 

formal meetings held by the TMRC S&P committee, intent on creating some sort of manifesto. Rather, 

these principles were more or less agreed upon implicitly by the group of hackers as they progressed 

through their tinkering and playing with the TX-0. The principles certainly began with the precepts of 

liberalism and freedom. They were critical of bureaucracy, but promoted meritocracy, creativity, and self-

improvement. What follows is a summary of Levy’s descriptions: 

1. “Access to computers—and anything which might teach you something about the way the world 

works—should be unlimited and total. Always yield to the hands-on imperative!” 

This first principle promotes the notion concerning the access to the tools and items that allow 

one to learn. Hands-on learning is an explicit suggestion here. It asserts that physical, active, learning 

allows for a deep understanding of the processes at work. Anyone should be allowed to engage with these 

materials on their own, and without any restrictions that might hamper their learning. The best way to 

learn involves taking things apart, seeing how they work, and using what you learn to create something 
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new, or something “even more interesting.” The work that hackers do, the tinkering and coding they 

perform with gadgets and software, is often characterized by a continual struggle. The moment in which 

technology produces a feeling of discomfort, is the moment that calls a hacker into action. They are 

fixers, and they are innovators. 

2. “All information should be free.” 

The second principle is fairly straightforward. Information needed to make improvements and 

new creations should be accessible to anyone that needs it. This access should be unhindered, and any 

new revelations from this activity should be actively shared. This was embodied in the practice of the TX-

0 programmers, who would write system programs that made the overall practice of programming easier 

and leave them in a drawer near the console of the computer. These programs were the earliest “operating 

systems,” and were a constant communal project of improvement. If someone created a new version of 

the program that improved on the old, the older program would be discarded. These communal “tools” 

also served a practical function, as they sped up the process of coding.  

3. “Mistrust authority—promote decentralization.” 

Fueled by the complete denial of access to the 704 and its newer models, and the bureaucracy that 

surrounded it, this principle follows the notion that an open system is the best way to promote the free 

exchange of information and access to technology. Here, the standing belief is that all bureaucracies are 

inefficient and inherently flawed systems. They are not open to the hacker “impulse” to tinker and play 

with the technology that these systems are intended to govern. Authority and control stifles creativity and 

exploration, and this was observed by the S&P programmers through their interactions with the IBM 

priesthood. The members of the priesthood are perhaps more accurately described as zealots, unwavering 

in their belief that the IBM behemoths were the only “real” computers, superior to all others. This was 

further embodied in the attire of these programmers and their environment: 

All you had to do was look at someone in the IBM world, and note the button-down white shirt, 

the neatly pinned black tie, the hair carefully held in place, and the tray of punch cards in hand. 

You could wander into the Computation Centre, where the 704, the 709, and later the 7090 were 

stored—the best IBM had to offer—and see the stifling orderliness, down to the roped-off areas 
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beyond which non-authorized people could not venture. And you could compare that to the 

extremely informal atmosphere around the TX-0, where grungy clothes were the norm and almost 

anyone could wander in. 

Where the priesthood represented an orderly, almost mechanical approach to the learning and processing 

of information, the S&P and TX-0 hackers were the antithesis. There was an inherent distrust of any force 

that might limit the power conferred by the free access to technology and information.  

4. “Hackers should be judged by their hacking, not bogus criteria such as degrees, age, race, or 

position.” 

This principle confers a sense of meritocracy, but Levy asserts that this has nothing to do with the 

“inherent goodness of hacker hearts.” One’s skill trumped all other concerns, particularly if there was any 

potential that their skill could be used to benefit the community. All other distinguishing characteristics 

were deemed as “superficial”. What was important was one’s ability to write programs and converse 

about new features of the system and how it could be improved.  

5. “You can create art and beauty on a computer.” 

Not all programs were solely intended to resolve mathematical equations. The TX-0 came 

equipped with a speaker, and certain sounds would be heard depending on the code that was fed into the 

machine. It was originally intended to allow programmers to have an idea of where to look in the 

program, if any coding errors were present and caused the computer to crash. Peter Samson, who had an 

interest in classical music, developed an understanding of how this mechanism worked, and was 

eventually able to have the TX-0 emit the melodies of Bach. Samson had essentially figured out how to 

code musical notes, and arrange them in a manner to create something that was never intended to be 

possible on the TX-0. This was an amazing feat, considering the system was originally intended to 

process complex math and statistical analyses as an anti-aircraft system. One of the common programs 

used by the community that Samson had written also included a line of code, line 1750, which contained a 

single comment: “RIPJSB,” or Rest in Peace Johann Sebastian Bach. 

But music alone was not the only form of art and beauty that the TX-0 hackers could create. An 
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aesthetics of programming developed, where creative uses of code were valued as demonstrations of skill. 

A severe limitation of the computers at the time were their mechanical restraints, such as the amount of 

memory they possessed. This particular constraint limited the number of equations that could be 

processed at any given moment, creating a practical need to develop concise code. One common program 

involved translating machine code into roman numerals, and many of the hackers were constantly trying 

to refine this program. Any person with some programming knowledge could typically create the program 

using one hundred lines of code, and it became a competition to see who could rewrite the program with 

fewer. The most concise program could complete the function using only fifty lines of code, and many 

found this an impossible barrier to break. Eventually, to the shock of many, one of the hackers derived a 

way to circumvent some of the limitations inherent in the strategy used to convert the numbers in just 

forty-six lines of code. When he posted his program to the communal bulletin board, many of his peers 

felt defeated while others claimed “Nirvana.” 

6. “Computers can change your life for the better.” 

Levy (1984) describes that this belief was more subtle than the others, but it refers to the logical 

practices that were inherent in the programming languages. The progressive manner in which the program 

ran, and the ways in which it could produce mathematically empirical results is very similar to the 

methods used in science. As Levy (1984) writes, “the computer had changed their lives, enriched their 

lives, given their lives focus, [and] made their lives adventurous.” Peter Samson emphasized the 

progressive aspects and process of continual improvement that were inherent in the actions of the TX-0 

hackers.  

7. “Like Aladdin’s lamp, you could get it to do your bidding.” 

This last belief embodied the idea that once you knew how to program these machines well 

enough, you could make them perform virtually any task you wanted them to. One example that Levy 

(1984) describes involves the use of the TX-0 as a calculator. As these hackers became more and more 

proficient in the use of the TX-0, they explored ways to use it as a tool in their studies at MIT. One of the 
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S&P hackers, Bob Wagner, was enrolled in a numerical analysis class that included mandatory homework 

using a bulky electromechanical calculator. Wagner considered these calculators as “lo-tech machines” 

and set out to create a program on the TX-0 that would complete his homework. Now, contextually, there 

was a large debate occurring both inside the faculty of MIT, and within other institutions, concerning the 

applicability of computers at universities. These machines were enormous capital investments for the 

institutions, and were expensive to run. They were to be used to help complete complex calculations that 

would have normally taken a team of mathematicians weeks to complete. Aware of the irony of using a 

multi-million dollar machine in lieu of the calculator that only cost a fraction of the cost of the TX-0, 

Wagner named his program the “Expensive Desk Calculator” and subsequently turned in his homework. 

This motif was present in some of the other programs his peers had written, such as the “Expensive 

Typewriter.”  

3.4 From Morality to Practice: The Hacker “Work” Ethic 

Pekka Himanen's (2001) The Hacker Ethic and the Spirit of the Information Age, offers an 

alternative interpretation of the hacker ethic. Drawing on Weber’s Protestant Ethic and the Spirit of 

Capitalism, this hacker ethic refers less to its ethical precepts, and focuses on the work ethic of the 

hackers themselves. Hackers are more accurately described as people who are deeply motivated and 

enthusiastic about computer programming, who have also been at the forefront of technological change. 

The development of the internet and personal computers might be understood as evidence for this 

assertion, as these technologies were not the products of large corporations, but rather the result of 

collective actions by individuals enthusiastic about technology (Himanen 2001:viii). Drawing on the 

"Hacker Jargon File," a hacker is essentially an "expert or enthusiast of any kind," suggesting that one can 

be a hacker with or without the technological aspects that are associated with the term (ibid.). Given this, 

Himanen (2001) argues that being a hacker refers more to "a general passionate relationship to work… a 

new work ethic that challenges the attitude toward work that has held us in its thrall for so long" (ix). 

The Protestant work ethic envisions the activity of work as an individual’s “duty,” (Himanen 
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2001:8). Weber argued that the Protestant work ethic’s historical precursor was the monastery, in which 

monks performed work without question. “Central to monastic thought,” was the notion that “one should 

not question the nature of one’s work” (Himanen 2001:10). Doing so, “humbled one’s soul,” (ibid.). This 

contrasted with the wider perspectives of work in the pre-renaissance era, where work was generally 

interpreted as a negative condition for human existence. Work was a “vulgar” activity and represented the 

lowest state of being (Roth 2014). The pursuit of personal wealth and profit was discouraged by the 

church, fearful their followers’ activities “would detract from their quest for grace,” (Roth 2014:173). 

These views of labour were further reinforced with characterizations of the afterlife. As Himanen 

describes, “In medieval visionary literature that speaks to churchmen’s images of Hell, the implements of 

labour fully reveal their true nature as instruments of torture: sinners are punished with hammers and 

other tools” (2001:14). Punishment in Hell meant perpetual work and toil. The alternative, Heaven, was 

the offer of a “perennial Sunday,” and thus perpetual rest (ibid.). Despite these views of work, the Church 

sanctioned particular kinds of work that benefitted the greater community, offering one to accumulate 

“grace,” which would confer one’s entrance to Heaven (ibid.).  

The Protestant reformation challenged this orthodoxy by countering these views. One did not 

accumulate grace by performing a set of particular actions, rather, one’s “willingness to work hard at any 

profession” would grant entry to Heaven (Roth 2014:174). Further, Heaven itself was re-characterized not 

as a place of eternal rest, but rather as a “workshop” where one could perpetually fulfill their purpose 

(Himanen 2001). According to the argument suggested by Martin Luther, “all forms of work… 

contributed in a meaningful way to the advancement of society and, therefore, should count toward 

gaining God’s grace” (Roth 2014:174). Profit was no longer a sign of selfishness, but rather “the measure 

of how hard one had worked” (ibid.). In this sense, work was now a duty that one must perform. Idleness 

and leisure would lay in opposition to this duty and be characterized as sinful. This fueled the work ethic 

of Protestantism for some time and, as Weber argues, would shed its religious connections and become 

“the core of the capitalist spirit,” (Himanen 2001:8).  
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In Protestant Ethic and the “Spirit” of Capitalism Weber describes how this ethic transformed 

into the underlying work ethic of capitalism. With wealth now an identifier of one’s success, we might 

even describe it as a money ethic. After citing Benjamin Franklin’s “Time is Money,” thesis, Weber 

argues that the “earning of money within the modern economic order… [represents] the result and the 

expression of virtue and proficiency in a calling” ([1930]2005:19). Weber ([1930]2005) continues: 

... this peculiar idea, so familiar to us today, but in reality so little a matter of course, of one’s 

duty in a calling, is what is most characteristic of the social ethic of capitalistic culture, and is in a 

sense the fundamental basis of it. It is an obligation which the individual is supposed to feel and 

does feel towards the content of his professional activity, no matter in what it consists, in 

particular no matter whether it appears on the surface as a utilization of his personal powers, or 

only of his material possessions (as capital)… we maintain that a conscious acceptance of these 

ethical maxims on the part of the individuals, entrepreneurs or labourers, in modern capitalistic 

enterprises, is a condition of the further existence of present-day capitalism (19). 

Weber is touching on a familiar norm or expectation regarding how one should be obliged, accepting, and 

even grateful for the work they are able to secure. Further, the acceptance of this norm more than likely 

comes at the cost of one’s ability to exercise and explore their agency. Not only are we supposed to be 

grateful and dutiful to our employment, we must be so regardless if we find such employment enjoyable 

or fulfilling. Under capitalism, this “sense of responsibility” becomes “absolutely indispensable” (Weber 

[1930]2005:25). Hackers are passionate about their work, and the marriage of “work as play” and “play as 

work” is a marked divergence from the Protestant work ethic described by Weber and Himanen. Himanen 

(2001) suggests that the word passion might be the best adjective for the work that hackers do, as “it 

describes the general tenor of their activity” (18).  

Linus Torvalds, the creator of Linux suggests that to understand hackers one must look to their 

motivations. This led him to establishing "Linus's Law," which states that "all of our motivations fall into 

three basic categories… survival, social life, and entertainment" which we progress through as stages 

(Torvalds 2001:xiv). Survival, Torvalds concedes, is a truism, referring to all the various material 

necessities one requires to live. Social life refers to the various social ties that we develop throughout life. 

Torvalds cites the literary example of Romeo and Juliet as an example of how we sometimes place our 

social ties before our basic needs for survival. Entertainment refers to more than the enjoyment one might 
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get from reading a good book or playing a video game. Torvalds elaborates: "It's chess. It's painting. It's 

the mental gymnastics involved in trying to explain the universe. Einstein wasn't motivated by survival 

when he was thinking about physics. Nor was it probably very social. It was entertainment to him. 

Entertainment is something intrinsically interesting and challenging" (xv).  

For Torvalds, a hacker is someone who has moved past using a computer for survival, or 

maintaining social ties. He argues that a hacker does not simply use the computer’s offering of media as 

entertainment; the machine itself has become an object of entertainment. With regards to the hackers that 

tinker and develop Linux, Torvalds writes: 

“they find it to be very interesting, and they like to share this interesting thing with others. 

Suddenly you get both entertainment from the fact that you are doing something entertaining, and 

you also get the social part. This is how you have this fundamental Linux networking effect 

where you have a lot of hackers working together because they enjoy what they do… there is no 

higher stage of motivation than that” (2001:xvii).  

The aspect that the practice of hacking is both a form of entertainment and a form of social activity will 

be an underlying feature that promotes its continuation. 

The pragmatics of hacking vary greatly depending on a hacker’s experiences and accumulated 

knowledge. For example, the preference of one programming language over another (E.g. Python versus 

Perl) is often a site of disagreement depending on a hacker’s preferences and preferred “style” of 

programming. A constant factor is the presence of numerous constraints that a hacker is placed in 

opposition to. Coleman (2013) expands on this: 

Constraints are constant and of a nearly infinite variety, such as hardware specifications and 

failures, computer language syntax, "clueless" managers, inherited 'crufty' or vague code, spam, 

incompatible file formats, 'dumb' patent laws, misguided customers, technical specifications and 

manager-dictated deadlines… programming thus entails an expansive form of exploration and 

production that unfolds into a labyrinthine landscape of intricate barriers and problems. (98) 

From this we can conclude that the kinds of constraints and problems that hackers face are numerous and 

not wholly technical. The activity of hacking may be more accurately described as the constant practice of 

overcoming these constraints with the “hack” – a repurposing of the tools that are offered within a given 

system. Coleman (2013) continues: 
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… the very nature of hacking—turning a system against itself—is the process of using existing 

code, comments, and technology for more than what their original authors intended… hackers are 

thus attuned not simply to the workings of technology but also seek such an intimate 

understanding of technology's capabilities and constraints that they are positioned to redirect it to 

some new, largely unforeseen plane. They collectively and individually derive pleasure in 

outwitting constraint. (98) 

The practice of problem solving thus offers a continual repetition of success and failure, requiring hackers 

to constantly develop their skills of logic, attention to detail, and overall control of the program and 

system. The overall activity constitutes “an expansive pragmatic practice of instrumental yet playful 

experimentation and production” (ibid.). 

Hacking requires deep attention and focussed thought. One might describe the activity as series of 

cyclical problem-creating and problem-solving undertakings. In Coleman’s fieldwork, she characterizes 

hacking as “a confluence of constant occupational disappointments and personal/collective joys,” 

(2013:11). It is a continually frustrating process, as hackers implement, test, re-test, and subsequently 

reprogram lines of code, trying to find the most efficient, or in some cases the most aesthetically pleasing, 

arrangement of instructions. Despite the strict rules and operations that govern programming languages 

overlaying the operation of a computer, computers and their programs often malfunction or do not operate 

the way a user would like them to perform. The hacker tries to resolve these issues. “To tinker, solve 

problems, and produce software, especially over one’s lifetime, will invariably be marked by varying 

degrees of difficulties and missteps” (ibid.). Despite the constant challenges presented to these hackers, it 

is the “wins” that make the struggle worth it. Coleman (2013) describes this further: 

In pushing their personal capacities and skills through playing around with and making 

technologies, hackers experience the joy that follows from the self-directed realization of skills, 

goals, and talents. Indeed, overcoming resistance and solving problems, some of them quite 

baffling, is central to the sense of accomplishment and pride that hackers routinely experience 

(12-13).  

The experience of the overall activity is immense. In considering the activities of hackers, Coleman 

contends that it is comparable with Roland Barthe’s description of a blissful state, conferring “a pleasure 

so complete, engrossing, and enveloping that it has the capacity to obliterate every last shed of self-

awareness” (2013:13). It is this joining of pleasure and work that Himanen suggests differs from the 



 

52 

 

Protestant work ethic. What is of particular interest is the assertion that this activity is one that allows 

hackers to realize the vast range and capabilities of their creative capacity. 

When we look at hackers, their ethics, and their labour activity as a whole, the impact of their activities 

has been substantial and warrants further discussion. For example, the active promotion and protection of 

open source software has led to a growing discussion about access to a wider set of materials and 

knowledge far beyond the realm of computer science. With respect to our earlier discussion about Marx, 

how might we understand hackers and hacking in relation to the capitalist political economy in which 

they have occurred? Are these activities working to undermine capitalism’s treatment of labour, or do 

they reinforce it? Additionally, the conception of the hacker labour activity as one that combines work 

and pleasure is interesting. It is marked as an activity that allows one to explore their creativity and realize 

their abilities, and thus their human potential. I suspect that this is not a sole feature relegated to hacking. 

Rather, it suggests that we may want to look further into the way in which varying forms of private labour 

can be interpreted as having the same characteristic. 
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Chapter 4 

Negotiating Narratives of FOSS, Technology, and Craftsmanship 

FOSS, along with its contributors, has been described as an “altruistic” activity, contributing 

towards the building of a utopian community. Despite a relatively small sample size (n = 110), Hoda 

Baytiyeh and Jay Pfaffman’s (2010) study of the motivations of FOSS contributors yielded some 

interesting results. They found that the primary motivations for participation in FOSS projects were 

largely focused within the notions of altruism, creation, and learning. Their participants strongly 

identified with the notion of contributing their time towards projects that “anybody can benefit from,” 

viewing FOSS as “contributing to a better world,” and “tools [that] are a benefit to the whole of 

humanity” (Baytiyeh and Pfaffman 2010:1350). There is also a strong association with the idea that FOSS 

serves as an opportunity to teach and learn, especially within a context where commercial products are 

economically inviable for students or other self-learners (ibid.). Participants were also enthusiastic about 

their contributions when they aided or enabled others in solving a problem or create something new. 

Extrinsic rewards were apparently muted, with participants reporting that “team work” and overall 

“project success” were more important than “personal distinction,” so long as credit is given where credit 

is due (Baytiyeh and Pfaffman 2010:1351). As suggested earlier by Himanen (2001), the labour process 

itself also contributes to the motivation for participation, offering a new set of challenges and arenas for 

problem solving. Baytiyeh and Pfaffman (2010) conclude that participants in these projects are committed 

to the idea that their efforts are contributing towards a utopian vision of the world where barriers to 

education and learning are overcome, adhering to practices that embrace liberty and share intelligence.  

These views may sound somewhat naïve given the economic realities that have arisen from the 

growth of information communication technologies (ICTs). It is hard to deny that the early members of 

the S&P committee, and other early tech enthusiasts that were present at the start of the personal 

computer revolution, have not benefitted significantly from their work. Hollinger (1991) is quick to 
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remind us that individuals like Bill Gates, Steve Jobs, and Steve Wozniak have profited greatly from the 

growth of personal computing. Further, it is estimated that approximately 40 percent of the contributors to 

open source projects are paid to do so. An Industry Canada (2014) report highlights the contributions of 

the information technology sector towards the Canadian economy. In 2013, the Canadian ICT sector 

generated nearly $160 billion in revenues, accounted for 4.4 percent of the country’s Gross Domestic 

Product, and employed over half a million people (Industry Canada 2014). The industry also offers higher 

than average wages resulting in an average salary of $69,876, which is 48 percent higher than the 

economy-wide average (Industry Canada 2014:3). It is also worth noting that within the sector, the 

“Software & Computer Services” sub-sector employs 61.7 percent of the industry while also boasting the 

highest average income of $75,425 (Industry Canada 2014). Clearly, being situated within the ICT 

industry (and more specifically within the software and services sub-sector) has clear economic benefits, 

raising the question of whether or not these groups can truly be seen as altruistic technologists rather than 

simply an emergent bourgeoisie. 

This returns us to the questions posed at the end of the last chapter. FOSS presents itself as a 

product that is open for all to use, modify, and redistribute, while adhering to liberal ideals of free speech 

and open access. Considering the adherence to open access and the unencumbered sharing of information, 

does open source software and its supporters undermine a capitalist political economy and encourage the 

development of a utopian community as described by Baytiyeh and Pfaffman? Developments in 

technology also reinforce narratives of alienation. Digital technology might even be characterized as 

rendering the human element completely invisible. However in light of the suggestion prompted by 

Coleman that the hacking activity is one that allows its participants to realize their creative capacities, 

direct implications arise concerning the alienation concept and whether or not it applies within FOSS 

development. In what ways does FOSS undermine aspects of alienation, and if we agree that hacking is 

an activity that is self-actualizing, is this activity unique to practices in technology?  
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4.1 FOSS and Value 

Determining a Marxist interpretation of value with regard to the commodities produced within 

FOSS projects is difficult. For example, the production of these projects is often decentralized, occurring 

in the homes of an assortment of volunteers. Contributors do not necessarily contribute continuously to 

the production process. Further, the labour that occurs is “largely premised on the self-directed labour of 

volunteers,” (Ross 2013:203). This group is often comprised of an assortment of technology “hobbyists, 

enthusiasts, and academic research circles” that generally adhere closely to the earlier free software 

movement’s ethics that have already been discussed (ibid.). In addition to an unclear amount of capital 

that would be consumed in the development of open source software, it is extremely difficult to determine 

the average amount of socially necessary labour time required in software development, considered by 

Marx to be the core element of exchange value. Finally, the licensing of FOSS projects confer a "non-

exclusive character" to the products of these endeavors, making them difficult for business interests to 

commercialize the projects (ibid.). As Daniel Ross writes, “…FOSS is fundamentally premised on 

inverting traditional notions of intellectual property for the effect of enabling its users to modify, 

combine, and distribute the software as a whole or in part as they see fit. This inversion frustrates attempts 

to commercialize FOSS…" (ibid.). Nevertheless, the notion of capitalizing on an accessible pool of free 

labour that appears to be capable of continually producing innovation is extremely appetizing to 

businesses. Large corporations, including Hewlett-Packard, IBM, and Sun Microsystems, have invested 

significantly in open source software (Lerner and Tirole 2005).  

Obviously, the labour performed throughout the duration of FOSS projects creates value, 

however Ross (2013) argues that this requires a reconfiguration of Marx’s initial ideas about what would 

count as productive and unproductive labour. Ross warns us that while it may be tempting to characterize 

FOSS labour activity as “a value-destructive, decommodifying, phenomenon within high-technology 

capitalism,” we also must recognize that factors concerning capitalist accumulation have also advanced in 

ways that account for these changes in labour practices. Ross (2013) continues: 



 

56 

 

…the labour contributing to FOSS should be considered productive due to the fact that under the 

advanced conditions of capitalism present at its high-technology centers, the accumulation 

process can no longer adequately be conceptualized in terms of a simple aggregate of the 

activities of individual capitals, but rather as a socialized process premised on the ongoing 

development of a socio-technological base. Having reached this stage in the development of the 

accumulative apparatus of capitalism, forms of labour that might once have been considered 

unproductive, according to a rigid deployment of the productive-unproductive distinction, must 

now be considered productive… (204-205) 

Ross goes on to suggest that the accumulation motive of capital has adjusted to include a concept of 

immaterial labour, considering that the production process of software produces a commodity that is not 

physical. “Critically, immateriality may be considered a defining feature of both the labour process and 

the productive output of these forms of work – a matter which complicates consideration of value 

production” (Ross 2013:205). In this, Ross promotes a perspective in which capital views and makes use 

of FOSS projects in a utilitarian manner. This is also reminiscent of Christian Fuchs’ discussion regarding 

digital labour, where “the dominant capital accumulation model of contemporary corporate internet 

platforms16 is based on the exploitation of users’ unpaid labour,” (Fuchs and Sevignani 2013:237). 

Software is a lucrative commodity due to the fact that it is easily reproduced at a marginal cost17 (Ross 

2013). “Investment in FOSS produces an increase in the utility of the total commodity produced,” while 

also taking advantage of labour that required a small investment of capital (Ross 2013:211). Not only 

does the capitalist receive the benefits of the innovations that had occurred during the FOSS project, but 

they also derive value from investments made by competing enterprises, as well as the unpaid volunteers 

who had contributed their time and labour to the project.  

 FOSS becomes complicit in the political economy of a high tech capitalism. If we consider the 

delayed tangible benefits of working on FOSS projects outlined by Lerner and Tirole (2005), namely that 

                                                      

16 Here Fuchs and Sevignani are referring to the “prosumer” concept, in which users of various social media 

platforms are viewed as a labour force, implicated in the production of the goods that are produced from these 

platforms, namely the creation of vast databases linking demographics and tastes; a user is both the producer and 

consumer of social media and the resulting data sets. 
17 E.g. the base materials such as packaging, whatever medium is being used to hold the program that is being sold, 

and any manuals that might be included. Ross is quick to point out though that the cost of reproducing these 

materials is quickly becoming a moot issue, as more and more software is distributed wholly through the internet. 
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working on these projects provides good material for new programmers’ CVs, we can see the evidence 

for a cyclical effect that ensures the continuation of both FOSS and the ICT companies that invest in it. In 

this, Ross (2013) argues that the internal contradictions present in industrial capitalism, are also apparent 

in today’s capitalism: 

…inasmuch as creative workers and knowledge workers produce information vital to the 

accumulative apparatus of capitalism, a considerable portion of this informational output is 

important specifically because it creates the conditions for the further commodification of 

labour… the commodity produced in creative work and knowledge work is frequently the worker 

herself. Moreover, while immaterial commodities may not be scarce due to their immateriality, 

what remains potentially scarce is the labour that possesses the necessary skills to perform this 

immaterial labour… The fact that the production of the knowledge-worker commodity must 

become the task of society at large speaks simply to the fact that the processes of capital 

accumulation are historically constituted, and that the materialization of knowledge in the worker 

imposes specific demands on the organization of the labour process now located in the social 

factory. (213) 

In considering the FOSS development environment as a site for teaching and learning, the actions of 

FOSS contributors, regardless of any stated or unstated intentions of the contributors, continually 

reinforce the commodification of the ICT worker. Here Ross alleges that FOSS essentially serves as an 

effective incubator for the knowledge workers needed for the continued existence and development of the 

ICT industry. FOSS development ensures that no scarcity in skilled workers occurs.  

Concerns surrounding the means of production is what makes FOSS, within the context of a 

Marxist perspective, an interesting area of inquiry. In industrial capitalism, the means of production are 

owned by capitalists. The tools and materials are gathered under the ownership of the few, and so forms 

the social relations between the bourgeois and proletariat. Industrialization creates a situation where it is 

no longer viable for the majority of workers to make a living as an independent artisan. It is nearly 

impossible to compete with the scale and scope of commodities produced through mechanized 

production. As a result, in order to survive and provide at least a basic level of subsistence, most must 

now sell their labour power for a wage. In doing so, Marx argues that we are made vulnerable to the 

effects of alienation. In relating the means of production to FOSS, we might say that the necessary tools 

to produce software include the possession of a computer, an internet connection, and an exposure and 
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willingness to learn programming languages. Now, the means of production are superfluous, and the 

means for learning how to produce using these means is readily and freely available. 

4.2 Technology and Alienation 

The discussion about the role that technology plays within societies often presents a mix of 

irreverence and veneration. From a social point of view, the process of digitalization and the potential of 

digital technology is often framed as a “threat” (Bunz 2014:ix). At center stage, is the invention of the 

computer algorithm, which already affects “every aspect of our lives, and [has] unbalanced some of our 

cultural scales” (ibid.). Their use is changing the ways in which we establish and interpret knowledge, 

seemingly appearing as a threat to “today’s expert societies” as “we all experience the transformation of 

our work” (ibid.). One particular theme that is often suggested is the effect that technology is having on 

our youths’ ability to think and comprehend in a thorough manner. As Mercedes Bunz (2014) notes, the 

fear that technology will overtake our abilities is by no means a new one. In Plato’s Phaedrus for 

example, Socrates expresses his objections towards the practice of writing, through the practice of 

storytelling (Carr 2011). Socrates raises his objections towards the written form by sharing a story about 

an ancient Egyptian God named Theuth and an Egyptian king named Thamus (ibid.). Theuth brings to 

Thamus the invention of the alphabet and writing, but Thamus objects: 

[It] will produce forgetfulness in the souls of those who have learned it, through lack of practice 

using their memory, as through reliance on writing they are reminded from outside by alien 

marks, not from within themselves by themselves… To your students you give an appearance of 

wisdom, not the reality of it; thanks to you, they will hear many things without being taught them, 

and will appear to know much when for the most part they know nothing, and they will be 

difficult to get along with because they have acquired the appearance of wisdom instead of 

wisdom itself. (In Bunz 2014:45) 

Thamus’ sentiments sound eerily similar to criticisms made of computers and the Internet. In The 

Shallows, Nicholas Carr (2011) writes about some significant changes in the way we relate to knowledge. 

He puts forward three general consequences regarding the reliance of the internet as a source for 

knowledge: (1) the adoption of an “always on” and connected means of communication; (2) the loss of 

reading and writing “in a sustained, focused, introspective manner”; and (3) the conditioning of our brains 
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to only accept and comprehend small pieces of information at an alarming rate (Matei 2013:130; Carr 

2011). In summary “… the internet is moving us from the depths of thought to the shallows of 

distraction” (Bunz 2014:32). 

 Amy Wendling (2009) writes how technology may be considered an alienating force under 

capitalism. She describes alienation as “the indictment of a society that mandates a crippled and stunted 

notion of human activity for the vast majority” (Wendling 2009:56). She writes of not only the effects of 

the introduction of machines into labour, but also how these machines “come to dominate their human 

creators and operators,” (Ibid.). Wendling reminds us that: 

In capitalism, workers neither own nor understand the means of production, or the tools and 

instruments with which they work. Increasingly in the capitalist era, sophisticated and 

complicated machines are introduced. These absorb the worker’s functionality and, Marx will 

claim, deprive the human activity of production in labour of all interest. This leads to what I will 

call the theme of “technological alienation” in Marx’s work. Technological alienation is a 

situation in which the practical life activity of the vast majority of human beings is undertaken as 

labour on machines that they neither own nor understand. Such labour is characterized by the 

reduction of the worker to an extremely partial use of his or her faculties. In addition, it is 

characterized by the repetition of a single function for a long period. (Ibid.) 

For Wendling, technology is intertwined intimately with alienation. This passage reiterates the 

consequential themes that arise from alienation, but it also recognizes the introduction of machines as a 

primary force that encourages these consequences. As technology is introduced in industrial capitalism, it 

overtakes the human element present, and minimizes it as much as possible. Machines “deprive work of 

interest and character and therefore stunt human development,” particularly when they becomes a 

predominant force in production (Wendling 2009:57). As more areas of production are automated, and we 

should recognize that this is not solely regulated to areas of machine manufacturing, the automation 

intensifies and continually reduces workers “to more and more partial operations,” (ibid.). 

 Wendling continues by applying the concept of fetishism to machines. In this, the machinery of 

production appears to us in an alien manner. We no longer possess the knowledge of how it works, as our 

own knowledge of the machine is generally limited to the minimal human input that is required of us. 

“Not only do workers use means of production that seem to operate by mystical and occult properties 
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incomprehensible to workers themselves, these machines increasingly display the very functions of which 

the worker is progressively deprived: mobility, diversification of task, and skill” (ibid.). In this, capital is 

clearly advantaged in that it is now the arbiter of a privileged knowledge concerning how the machines 

work. Further, this allows capitalists to direct the mode of development, ensuring that “the only machines 

developed are those that maximize profit in some way” (ibid.). 

 These effects are clearly apparent through a sports report writing algorithm called “Stats 

Monkey” (Bunz 2014:2). The human labour involved in the writing of summaries of sporting events is 

essentially reduced to a single click. The algorithm collects published internet data about recent games, 

investigates the players of the teams involved and how they contributed to the game, and then produces a 

description of the game using a pre-written assortment of common phrases. The user simply presses a 

button that starts the process, and is effectively snubbed out of exercising any creative aspect in the 

creation of the report. An example, cited by Bunz, provides the result of a somewhat stale but relatively 

informative description of a game: 

SOUTH BEND, Ind. – Tony Bucciferro put the Michigan State Spartans on his back Sunday and 

spurred them to a 3-0 win over the Notre Dame Fighting Irish (7-11) at Frank Eck Stadium. 

Bucciferro kept the Fighting Irish off the board during his nine innings of work for Michigan 

State (12-4). He struck out five and allowed one walk and three hits. Senior Matt Grosso was not 

able to take advantage of the big opportunity for the Irish in the ninth inning. (Bunz 2014:3) 

Bunz goes on to describe this as an unprecedented development of technology. With its invention, Stats 

Monkey has laid claim to the exclusively creative human skill of storytelling. In light of our discussion so 

far, we might view the algorithm as a “perfected” form of technology that alienates human creativity and 

expertise. Aside from denying the sports reporter the opportunity to exercise her creative faculties in 

producing the report, it effectively renders the human activity that would have been involved in its 

creation invisible. Without prior knowledge about the report’s creation, a reader would be hard pressed to 

realize that the text itself was written by a machine.  

 Another way of understanding technological alienation is in terms of visibility. Discussions about 

visibility and technology sometimes focus on the interface that allows for interaction between the 
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machine and the user. Wendy Hui Kyong Chun (2011) argues that the computer interface provides the 

impression that one has control over the machine. In reality, we are wholly unaware of the “daemons” 

that execute our commands on our behalf, and that computers offer us only “obfuscations” of reality 

(ibid.). She argues that any impression of control over the machines is essentially false. The interface is 

described as an ideology; it creates an impression of familiarity and repetition. Our behaviour and actions 

are guided by the interface and we become accustomed to using it. It encourages us to devote ourselves to 

its form. It provides the illusion of control and ownership through personal language like “My 

Computer,” “My Documents,” or “My Music.” The interface grants us supernatural powers in that our 

interactions with the screen and mouse give the illusion of immediacy and realness. Computer programs 

give the appearance of amplifying our actions and abilities far beyond what we would be capable without 

the device.  

 Chun’s use of terminology is interesting, since it picks up on the use of terminology often used 

within the Linux operating system environment. A “daemon” for example, refers to an application that 

runs a set of operations in the background of the system. In a way they are aptly named as they often 

conduct the work that is issued by a user during the course of their interaction with the computer. Chun’s 

use of metaphor places the user as the lord over these daemons, noting that the power of the user is 

entirely reliant on the use of these daemons to perform as they are intended.  

Where the metaphor falls short is the degree to which a user may alter these daemons to tweak 

tasks according to their needs. They are not other-worldly creatures that exercise agency, but are rather 

extensions of the user’s own agency. Chun is correct in that they mediate the action of the user, but the 

degree to which this obfuscates the actions that are being performed on the user’s behalf is entirely 

dependent on the user and how they interact with their interface of choice. A simple example may be a 

comparison of operating systems like Linux, Windows, and Apple’s OSX.  

Linux is often favoured by hackers, as its interface offers complete control over each component 

of the operating system itself, as well as the hardware it interacts with. Windows and Apple’s OSX tend 
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to obscure these capabilities of the computer in an effort to increase the ease of use of a computer for a 

wider field of users. While in some cases it is possible to change how the underlying processes of these 

environments work, Linux and its variants may be described as privileging a particular relationship 

between user and interface, in which any apparent obfuscation is ultimately false. “The man behind the 

curtain” in Linux is ultimately the user, whereas in Windows or OSX that curtain may be more accurately 

understood as a door, or perhaps even a high security bank vault full of bells and whistles. One may read 

restrictions to altering the fundamental aspects of an operating system as an attempt by its producer to 

safeguard their intellectual property. Alternatively, many of these restrictions are in place in an effort to 

liberalize technology use, ensuring one does not throw a “wrench into the works.” Regardless of the 

degree to which the interface puts up a smoke screen between the machine and the user, it is important to 

recognize that once this software is in the end user’s hands it is up to them to work with it however they 

please. The hacker, for instance, may take pleasure in throwing a wrench into the works in order to simply 

see what happens. 

 Chun’s interpretation of the interface may also be read as further describing the ways in which 

technology alienates and obscures the production process. Certainly, her description may well represent 

the casual user’s interactions with an electronic device. It is in the interest of capital to perpetuate a level 

of mystification between workers and their machines. However, I feel that these perspectives tend to 

promote a technophobic impression and, may even be more accurately read as misdirecting our attentions 

away from the “conditions that give rise to inequalities in the distribution of the means of production” 

(Wendling 2009:201). Marx himself draws our attention to negative reactions towards technology in the 

Manifesto of the Communist Party, where he sanctions the actions of workers for this reason. The 

introduction of machines at the eve of the industrial revolution was met with resistance from the workers, 

who saw these machines as threatening their ability to produce their livelihood. In response, Marx writes: 

They direct their attacks not against the bourgeois conditions of production, but against the 

instruments of production themselves; they destroy imported wares that compete with their 

labour, they smash to pieces machinery, they set factories ablaze, they seek to restore by force the 

banished status of the workman of the Middle Ages. (Marx and Engels [1888]1978:480) 
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Reading these perspectives as opposition to technological development is tempting, but on the other 

extreme, technologists promote a vision of the world where technology is capable of resolving all of our 

problems, particularly those technologies involved in production and manufacturing. When we analyze 

the integration of technology and labour, we may certainly arrive at the arguments put forward by Chun, 

concerning the notions of control and the notions of inhibiting the labour pool that arise in industrial 

capitalism. Resolving this dichotomy of perspectives relies entirely on how one interprets the role of 

human agency amidst the narrative of control that is described by a technology’s supporters or detractors. 

Wendling (2009) recognizes that Marx also struggled with developing an approach towards 

technology that reconciles this dichotomy. She demonstrates that Marx can be seen as putting forward 

two perspectives: 

On the one hand, Marx supports the scientific and technological revolution in the means of 

production that is expressed in machine usage. In this revolution, Marx sees the opportunity for 

machines to fulfill their promise to liberate human beings from drudgery, to shorten labour time 

and intensity, and to leave more time for self-cultivation, that is, to overcome or eliminate 

alienation… 

On the other hand, Marx has seen machines bring about the opposite effects. Machines intensify 

labour in its most horrifying forms because the mode of production in which they are employed 

has a single measure for calculating value: maximum production of surplus value. Capitalist 

production contains no category for understanding material wealth outside of this foreclosure, and 

capitalist society places no value on diminishing labour, only on increasing surplus value. 

(Wendling 2009:174) 

Technology thus seemingly has a dual nature. It is capable of providing both the material wealth for all, as 

well as refining and enforcing the production of surplus value. In the first perspective, Marx sees 

technology as supporting the production of material needs necessary for our survival that arise after a 

communist revolution. Unencumbered by this burden, we would find ourselves free to exercise 

objectification in whatever creative manner we please. The latter perspective is seen as a necessary aspect 

of capitalism that sharpens the effects of human alienation. This sharpening adds an “impetus to political 

revolution” while also spurring the development of a “communications infrastructure” that would make a 

revolt “speedy and well organized” (Wendling 2009:182). Continual technological improvements are seen 

by Marx not as wholly eliminating abstract labour – rather, they reduce it to a minimal level in which an 
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individual’s free time is maximized, encumbered only by the material requirements needed to keep the 

machine running. To the extent that technology continues to displace human activity and obscures the real 

activities that are at work beneath an obscuring interface, we may consider that these processes continue 

to displace our activities, insofar as they continue to be placed within the machinations of capitalism 

itself. 

Although we might criticize Chun for over-embellishing her metaphors, it is more important to 

recognize how both narratives can give the impression of ignoring human agency. Wendling reminds us 

that, “alienation is overcome because workers own the machines instead of having little to no control over 

the means of production and the accumulation of past human labour it embodies” (Wendling 2009:188). 

In reviewing Marx’s notes regarding Charles Babbage’s examination of technology and manufacturing, 

she notes that Babbage suggests an alternative to the emancipatory revolution that Marx argues is 

necessary. Babbage urges that in order for continual innovation to occur, “…a considerable part of the 

wages received by each person employed should depend on the profits made by the establishment… 

every person connected with it should derive more advantage from applying any [technological] 

improvement he might discover…” (Babbage in Wendling 2009:189). In this Babbage highlights an 

emphasis on classical economics by monetarily incentivizing innovation. However, it may be argued that 

this incentive is necessary because of its recognition of the creative capacity of human labour power. 

Marx does not acknowledge Babbage’s suggestions in his notes, though Wendling reasons that he was 

certainly aware of them. It would require workers to make an accommodation for the “bourgeois mode of 

valuation” (Wendling 2009:190). Such accommodations would only serve to sustain capitalism and its 

apparatus of accumulation. The fostering of the creative capacities that exist within our labour power 

would likely only be temporary within an environment of commodified labour. Any benefits that arise 

from these concessions on the part of capital would only really favour the few, whereas Marx’s larger 

project is encouraging the emancipation of the proletariat as a whole.  

The activities of FOSS hackers and its contributors, on account of the delayed extrinsic rewards, 



 

65 

 

receive a share of the tangible benefits from the numerous innovations they put forward. However, given 

the motivations discussed at the opening of this chapter, the historical antecedents that encouraged the 

hacker and Free Software moral ethic, and the descriptions of the FOSS labour process itself, FOSS 

seems to be continually resilient and gives the appearance of an activity resistant to alienation. Of 

particular importance is the hacking activity itself. Where computers and programming languages may be 

seen as an assortment of rigid practices, the hacker works to find ways in which this system can be 

repurposed, all in an effort to overcome the barriers or problems they encounter. As we have seen, these 

problems arise from a vast assortment of practical and ideological issues. For example, a practical 

problem may involve incorporating or repurposing a piece of hardware, while an ideological issue may 

involve ensuring open access to information. The impacts of these “hacks” similarly range from affecting 

the usability of a piece of new (or sometimes old) computer hardware, to initiating discussions about the 

economics of academic publishing (as with the earlier example of Aaron Swartz’s actions with JSTOR). It 

is the activity of hacking, “the process of using existing code, comments, and technology for more than 

what their original authors intended,” alongside with a continued promotion of the values of open access, 

and the curiosity that spurs continual learning, that makes hackers resistant to the effects of alienation.  

4.3 Openness and the Freedom to Learn 

There is an interesting link arising out of this commentary that is not only encouraging, but 

reminiscent of enlightenment thinking and a positive attitude towards education. The enlightenment has 

often been described as promoting the values of freedom, mastery, and progress. In fact, this triad 

effectively describes the activities of hackers and FOSS. Kant writes “Sapere Aude,” dare to know, as the 

motto of the enlightenment, and this would certainly be true of the ethic of hackers (Kant [1784]2013:2). 

FOSS requires the continual and unencumbered access to information; it allows for the development of 

coding practices and aesthetics, while also guaranteeing the entry for anyone that wishes to learn. These 

enabling features are conferred to FOSS contributors as they learn and develop their skill, and many 

extend these values and lessons towards addressing larger problems. The example of Aaron Swartz 
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establishes this point, since the primary value motivating his actions was a firm belief that having access 

to knowledge would lead to a more informed public (Bombardieri 2014; McCullagh 2013). These values 

encourage us to pay particular attention to the ways in which knowledge is reserved or privileged towards 

particular groups. If we look towards the narrative suggested by Mercedes Bunz, ICTs are creating an 

environment that is continually contesting and challenging our understandings of expertise, precisely 

because they have prompted an environment where anyone can be an expert (Bunz 2014). This brings 

with it an entirely new set of issues concerning the interactions between the proliferation of access to 

knowledge and expertise. Individual agency, one’s ability to persevere and freely pursue their own 

actions, is drawn in as the linchpin between their enlightenment and further alienation. 

What better way to describe the actions of FOSS than “freedom, mastery, and progress”? The 

enlightenment ideals encourage a conception of widespread progress. Beamish (2010) writes that this 

“would be measured by the extent to which knowledge advanced, people controlled their lives, and 

freedom spread to more and more members of society” (68). Looking at the principles of Levy’s Hacker 

Ethic provides an assortment of connections to this endeavor. Access to the tools and information 

necessary for learning and creating are fundamental concepts for FOSS, and in some ways they embody 

the notion of freedom that Kant encourages. A particularly strong connection lays in the relationship 

between the learner and the expert. In the history described by Levy, both access and knowledge 

concerning the large IBM supercomputer were strictly mediated by a particularly small group. The ethic 

encourages new programmers and hackers to “learn by doing,” to have “courage” to use their own minds 

(Kant [1784]2013). Access to these means, and the freedom to learn, are seen as having an enabling 

effect. Mastery is embodied in the efforts and recurrent practices of hackers to learn and gain complete 

control over their devices. Progress is evident through the continual efforts of improving and 

reconfiguring systems for the better. The notion of a programming aesthetic, the apparent beauty of 

assembling code in a clever manner, applies as well.  

It is important to remind ourselves though that developing one’s skills and attitudes takes time, 
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channeling Bourdieu’s notion of skholè. Learning how to program is an arduous task, regardless of the 

availability of information one would need to get started. Skholè is a concept that refers to a “playful or 

exploratory stance” that fosters the practice of self-learning and growth that is seemingly integral to FOSS 

(Robinson 2009:492). Bourdieu begins Pascalian Meditations by announcing his intention to “make 

explicit the presuppositions entailed by the situation of skholè, the free time, freed from the urgencies of 

the world, that allows a free and liberated relation to those urgencies and to the world” (Bourdieu 

[1997]2000:1). The ability to exercise learning as part of one’s leisure is “the condition of existence of all 

scholarly fields,” and I believe this also applies to the case of FOSS and other similar endeavors 

(Bourdieu [1997]2000:10).  

While the tools and materials for learning FOSS are free and made available for all to use, all do 

not use them. For example, Laura Robinson (2009) describes how access to resources like the internet is 

not equal, primarily due to economic and other physical factors, leading her to criticize overarching 

statements that generalize youth’s interaction with ICTs. Additionally, as discussed earlier, FOSS is a 

predominantly male environment. Karim Lakhani and Robert Wolf’s (2005) study of hackers, found that 

most participants were male (97.5 percent; n = 684), and mostly lived in well developed countries (45 

percent from United States and Canada; 38 percent from Western Europe). It seems apparent that various 

structural and material constraints exist, preventing people from entering the FOSS community. Citing 

Bourdieu, Robinson (2009) urges us to be mindful, noting that overcoming these restraints “emerges from 

access to accumulated economic resources” (504). Despite its dispositions towards openness and freedom, 

FOSS will be unable to be a community free of privilege, so long as these constraints continue to persist. 

Nevertheless, there are certainly encouraging efforts underway to make FOSS and the ICT 

industry more inclusive18. The liberal values within FOSS actively encourage these efforts, and indeed we 

see larger corporations contributing to the recruitment, training, and development of a diverse ICT 

workforce. For example, the non-profit “Girls Who Code” Summer Immersion Program and others like it 

                                                      

18 See for example “Girls Who Code” (http://girlswhocode.com/about-us/).  
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encourage women and visible minorities to get involved in computer programming, and are often targeted 

towards teenagers. “Girls Who Code,” in particular, has been able to garner support from large 

corporations like AT&T, General Electric, Microsoft, Adobe, Twitter, and more (Girls Who Code 2015). 

A critical read of this involvement may see this as another example of the interests of capital ensuring its 

continued survival. Certainly, involvement in these programs develops symbolic and cultural capital and 

encourages the narrative of the corporation as a benevolent and friendly entity. While these interpretations 

may have some credence, their contributions aid in assisting individuals overcome economic constraints 

that may prevent entry into the ICT field. It is also poignant to recognize that these programs’ participants 

also gain varying amounts of what Bourdieu (1986) identifies as symbolic and cultural capital as well. 

4.4 Towards the Craft Ideal 

The honing and developing of skill, along with the notion of a hacker or programming aesthetic, 

are not exclusive to FOSS contributors. The narratives concerning the labour process of FOSS suggest 

that its participants are highly resistant towards the effects of alienation. The merging of work and play, 

alongside the associated notions that it is a free activity that encourages creativity, is reminiscent of 

notions of craft work. An initial definition of craft work may be drawn from Mark Banks (2010), who 

writes that craft labour is “a form of skilled labour that is quality-driven, materially specific and 

motivated by internal as well as external, rewards” (307). What is interesting is that the “ideal of 

craftsmanship,” to borrow a phrase from C. Wright Mills ([1951]1969:221), is drawing a resurgence of 

academic interests investigating the state of labour today (Thurnell-Read 2014). This resurgence might be 

due to current economic trends regarding small businesses where individuals tend to have more autonomy 

over their working activities. A current example may be the proliferation of craft breweries across the 

country.  In Canada, for example, small businesses employed over 7.7 million individuals, accounting for 

69.7 percent of the total private labour force (Industry Canada 2013). Small businesses in this report 

employ up to 99 employees, however 86 percent of the companies in the ICT industry employ up to nine 

employees. Considering the small nature of the majority of ICT companies in the country may warrant 
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further investigation of the applicability of Mills’ conception of craftwork. However, the primary concern 

here is to evaluate the connection between craftwork and FOSS.  

In White Collar: The American Middle Class, Mills ([1951]1969) offers six features that an 

“ideal” conception of craftsmanship would possess. First, “there is no ulterior motive in work other than 

the product being made and the processes of its creation” (220). The focus here is on the product and the 

skill required in its production, and suggests that an “inner relation” between the craftsman and his or her 

product exists. “[It] makes the craftsman’s will-to-work spontaneous and even exuberant” (ibid.). 

Extrinsic motivation, such as that in the form of a wage or salary, continues to be present, but it is always 

subordinate to the craft and its labour. “It is not essential to the practice of the craft ethic that one 

necessarily improves one’s status…” (ibid.). Narratives from our discussion earlier are present here, 

particularly with the descriptions put forward by Baytiyeh and Pfaffman’s (2010) participants when they 

expressed their commitment to collaboration and producing a product that will be helpful for others, as 

well as an opportunity to hone their abilities and teach others their craft. 

The second feature is that “the details of daily work are meaningful because they are not detached 

in the worker’s mind from the product of the work” (Mills [1951]1969:220). In describing this further, 

Mills writes that “In most statements of craftsmanship, there is a confusion between its technical and 

aesthetic conditions and the legal (property) organization of the worker and the product. What is actually 

necessary for work-as-craftsmanship, however, is that the tie between the product and the producer be 

psychologically possible” (221). Again, this reinforces the notion that extrinsic rewards are not necessary, 

so long as the craftsman is still able to find him or herself within the product. Additionally, their 

contribution to the product does not have to be complete so long as this connecting is intact in the 

worker’s mind. Mills continues: 

The satisfaction he has in the result infuses the means of achieving it… If work, in some of its 

phases, has the taint of travail and vexation and mechanical drudgery, still the craftsman is carried 

over these junctures by keen anticipation. He may even gain positive satisfaction from 

encountering a resistance and conquering it, feeling his work and will as powerfully victorious 

over the recalcitrance of materials and the malice of things. Indeed, without this resistance he 

would gain less satisfaction in being finally victorious over that which at first obstinately resists 
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his will. ([1951]1969:221) 

Here we also find a similar narrative in the labour process described earlier by Coleman (2013) 

concerning the cyclical process of resolving and overcoming problems that hackers encounter in their 

practice. The intensity of the mental practice, and the rewards with overcoming the practice are fully 

recognizable in this feature. 

 Third, Mills writes “the worker is free to control his own working action” (220). By this, Mills 

means that the worker has complete control of how he or she chooses to enact their labour power, and “is 

free to modify its form and the manner of its creation” (222). Again, through Coleman’s descriptions, we 

know that FOSS contributors generally have a significant amount of agency in their actual coding 

practices. In group environments this does not always mean that their efforts will be incorporated. Mills 

relates this to the fourth feature, in which “the craftsman is thus able to learn from his work; and to use 

and develop his capacities and skills in its prosecution” (220). This again raises the notion of skholè, the 

ability to exercise a “playful or exploratory stance” in one’s field as a strategy for development and 

growth (Robinson 2009; Bourdieu [1997]2000). Self-development here is not necessarily a motive of the 

actions of the craft worker, or in our case the hacker. Rather, this occurs as “cumulative result obtained by 

devotion to and practice of his [or her] skills” (Mills [1951]1969:222).  

 The fifth and sixth themes, state respectively that “there is no split of work and play, or work and 

culture,” and that “the craftsman’s way of livelihood determines and infuses his entire mode of living” 

(Mills [1951]1969:220). The fusion of work and play is yet another connection between the hacker work 

ethic raised by Linus Torvalds and Pekka Himanen (2001), and the craftsmanship ethic described here by 

Mills ([1951]1969). “If work occupies you happily,” Mills writes, “it is also play, although it is also 

serious, just as play is to the child” (222). The merging of work and play prompts a somewhat fuzzy 

notion of a “typical” workday; there is no clear delineation in the worker’s life for when they conduct 

their leisure and work, precisely because these two concepts have become integrated and fused. This is 

reminiscent of the “deep hack mode” Coleman raises, as well as in Himanen’s discussion of the hacker’s 
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relationship with time as a flexible and malleable concept. In interactions with other craft workers, the 

craftsman’s “conversation is shop talk; his friends follow the same lines of work as he, and share a 

kinship of feeling and thought” (Mills [1951]1969:223).  

 In closing his discussion about the “ideal” features that comprise craftsmanship, Mills contends 

that the ability to embody these features has become extremely limited. In the following section, “The 

Conditions of Modern Work,” Mills writes that the practice of craft “has largely been trivialized into 

‘hobbies,’ part of leisure [and] not of work…” ([1951]1969:224). Any resemblance of the craft ethic 

would be “confined to minuscule groups of privileged professionals and intellectuals” (ibid.). Mills goes 

on to argue somewhat bleakly, that the “shift from the rural world of the small entrepreneur to the urban 

society of the dependent employee has instituted the property conditions of alienation from product and 

processes of work” (ibid.). While this remains to be true, it is interesting to note that craft work seems to 

be thriving within the FOSS community and environment, and further, that it has configured the 

intellectual property conditions that concern it in a manner that makes it resilient towards the adaptations 

and influence of capital. Additionally, although Mills laments the trivialization of craft work to the realm 

of hobbies, it does not follow that this trivialization stunts our ability to overcome or resist alienation. Is it 

not possible to engage both in alienating work, and absorb oneself in the realm of creativity that may exist 

in a hobby?  

 The answer to that question will of course depend on one’s own dispositions towards the nature 

of their work. Further, to the extent that some hobbies may be rationalized and formalized, one’s chosen 

hobby may not confer or encourage their creative abilities. However, this does not seem to be the case 

with FOSS. The majority of hackers encountered by the authors I have cited, began their relationship with 

computers and programming very much as a hobby. Some pursued this hobby vehemently and 

passionately, while for others their interests grew more gradually, until their hobby grew to be a lifelong 

career. While this progression is not experienced universally, it is representative of a common narrative of 
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hackers’ experiences (Coleman 2013). It seems that the passionate pursuit of a craft allows us to realize 

our abilities and mitigate the constituent elements of alienation. 
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Chapter 5 

Concluding Thoughts 

I began this work with a number of goals in mind. To begin, I wanted to challenge narratives that 

ascribe to technology, and in particular computerized technology, a sense of god-like potential and 

omnipotence that brings about numerous untold consequences. I find this narrative problematic, due to 

my own views towards technology that regards these machines largely in a utilitarian manner; computers 

are tools that we use to accomplish a variety of tasks. My use of them is no more mystifying and stunting 

than my use of a pen or hammer, given that I have the appropriate knowledge of how to use these tools. 

Given these assumptions, I also wanted to explore further the intersection of technology as an alienating 

force. Within the contexts of an increasingly technologically connected world, I found Marxist 

discussions regarding technology and labour rather interesting, where creative practices are wholly 

exercised and mediated through computers. ICTs play an increasingly interesting role within the unstable 

and often contradictory environment of today’s political economy. Indeed one may argue that ICTs, a 

product themselves of technological progress within capitalism, continue and contribute to this system’s 

instability. In an effort to understand and explore the notion of immaterial labour, I came across the 

example of free and open source software. FOSS and hackers are an appealing case example, as their 

work practices and resulting products exhibit characteristics that appear to actively resist the 

consequences of rationalized labour practices that were instituted and embedded within labour during the 

industrial revolution. 

To develop this context I provided a general summary of some of Marx’s key discussions 

involving the labour theory of value, alienation, and social change. It was important to do this to establish 

concepts like alienation as a primary consequence that results from the rationalization of labour. As I 

progressed through Marx’s material, the striking element for me was his concern that workers were 

effectively being robbed of their ability to exercise their labour power as they pleased; robbed of their 
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ability to exercise creativity and expand their abilities. This was concerning to me as it seems apparent 

that when we are allowed to exercise this penchant for creativity, we often find progressive results that 

benefit a great many of us. The historical narrative put forward by Levy (1984) reinforces this, as many of 

the members of the S&P committee, as well as their contemporaries, often played instrumental roles in 

the development of the personal computer and communication technologies like the internet. Further, the 

integrative approach to social changes that highlights the role of human agency and awareness is 

extremely relevant here. 

Free and open source software proved fruitful for a number of reasons. I found the various 

histories of their development and interactions with the law particularly interesting as they establish the 

basis for understanding hacker activities as a form of resistance. By repurposing copyright law for 

example, they have effectively liberalized their products and practices so that entry to the open source 

software field is relatively open and easy to access. Additionally, the notions of open access have had a 

profound effect that echoes discussions concerning the ownership of knowledge, how information is 

privileged, and how the accessibility of this information can have enabling effects. The description of 

hackers’ practices from Gabriella Coleman (2013), suggests that hackers’ relationship with technology 

was not necessarily reflective of Turkle’s thesis in Second Self. Through self-discovery and community-

based learning, hackers develop a relationship with technology that exercises their creative labour power, 

offering a site of labour where the effects of alienation do not seem to be present. Pekka Himanen’s 

connection to Weber and the Protestant Work Ethic further enforces this aspect, as his descriptions of the 

hacker work ethic embodies the transition towards a unique combination of work and play. However, the 

extent to which we can view FOSS and hackers as actively resisting aspects of capitalism may be tenuous, 

given the suggestion that participation in FOSS in beneficial for those seeking employment in the ICT 

industry.  

FOSS is an appetizing environment for ICT companies, as it is effectively a workforce that 

requires little to no investment of capital to benefit from. Indeed, the discussion around the labeling of 
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open source software has been an area of contention within this community. Some feel that the 

association and conversations with liberalism that are implicit in Richard Stallman’s efforts are too 

socialistic, or too “anti-business”. While the products that are derived from FOSS projects may be 

difficult to capitalize on, given their non-exclusive characteristics, they also offer opportunities that 

benefit corporations in a number of ways. For example, FOSS produces a skilled technology workforce 

that is flexible and creative, resources that ICT companies are wholly dependent on for their success. We 

can understand investments in FOSS projects as investments in human capital, or rather, human labour-

power. What this highlights is the continually developing nature of capitalism as it adjusts to changes in 

the marketplace. While acknowledging this aspect, it is also apparent that FOSS contributors work within 

the contexts of capitalism and must perform some kind of wage labour to meet their material needs. 

However, despite engaging in the commodification of their labour, they seem able to continue exercising 

and developing their creative abilities.  

If access to information is the linchpin to utilizing technology as a route to self-fulfillment, it is 

necessary to examine how the quality of this access comes to be a mitigating effect that produces enabling 

or encumbering results. Laura Robinson’s (2009) study comes to mind as she investigates the notion of 

access in terms of quality, finding that various structural and economic constraints shape the information 

gathering habitus of teenagers. Those with high degrees of access exhibit practices that clearly advantage 

their ability to find information on the internet that aid in efficient task completion. However, those whose 

access was extremely limited, often due to economic constraints, demonstrate strategies of information 

searching that were not as efficient or fruitful. While access to the internet is available to a predominant 

degree in the public, there are varying degrees that constrain this access, ranging from the possession of 

laptops, to the limited availability of shared public computers. Those who do not have unencumbered 

access often develop a task-oriented approach that does not afford room to explore the internet and its 

capabilities in a leisurely manner. This raises Bourdieu’s notion of skholè, centering the importance of 

leisure within our ability to learn and develop our abilities.  
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This is where I began to draw on the notion of craft work. FOSS clearly resembles the kind of 

unalienated labour ideal that Mills ([1951]1969) had put forward when he was talking about this concept. 

His discussion around this kind of labour and how it represents what is essentially an antithesis of 

alienated labour is insightful. It was exciting to find that Coleman and Himanen’s descriptions of hackers 

and their activities fit well with Mills’ concept. However, Mills concluded that the craft ideal became 

subsumed by industrial capitalism, essentially remaining only in the form of hobbies and personal 

activities. Indeed, Mills was commenting on labour prior to the industrial revolution, and we can see how 

the various activities that his conception of craft labour represented. Today they seemingly persist within 

the realm of hobbies as “arts and crafts” or “do-it-yourself” projects, attainable through local craft shops 

and “big-box” retailers. When we draw in the above discussion concerning access, we may begin to elicit 

questions concerning privilege by recognizing the various structural constraints that enable some to 

pursue self-actualizing activities, while limiting these capabilities in others. This seems to be connected to 

the degree to which one is able to exercise the notion of skholè and is an aspect that warrants further 

investigation. Here questions of access and quality of access become of particular importance. 

FOSS certainly demonstrates an activity that challenges aspects of our current political economy, 

though the degree in which we can ascribe these actions as active resistance varies. What is important to 

draw out of these discussions is the recognition of the tenacity of the human ability to create and explore, 

and how these traits contribute to the mechanism of social change that Marx discussed so long ago. 

Additionally, this discussion has also raised a theme that recognizes capitalism as something that is not 

static and fixed, but rather dynamic and constantly in flux. While technology may not entirely be a 

panacea to alienated labour, it certainly seems to embody the potential of our capabilities of creativity and 

exploration. 
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