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129 Pages 

This thesis historicizes and interprets the logic of cybernetics as a communication 

technology and how it shaped notions of control in the mid-20th century. To situate my analysis, 

I focus on cybernetics, the tradition within communication studies that focuses on controlling 

communication through the application of feedback loops to a particular system. Since the 

discovery and popularization of cybernetics by the late 1950s, its central logic has been widely 

applied to computational technology and influenced future systems theories. Specifically, my 

thesis employs a rhetorical examination of cybernetic metaphors through metaphor criticism to 

trace the genealogy of cybernetic discourses that I argue attempted to reconstitute political 

structures through stabilizing systems that would maintain and regulate the social, political, and 

economic forces of society. My thesis explores archival exchanges between Soviet Cybernetics 

Review, Ali İrtem, and Stafford Beer to tracing the intellectual history of discourses that 

employed cybernetic thinking through metaphors to re-constitute the political-economic systems 

internationally.  
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CHAPTER I: INTRODUCTION 

During the 5th International Congress of Cybernetics in Namur, Belgium in 1967, Ali 

İrtem, a Turkish cybernetician, presented his essay titled “How to Change the Laws of Nature 

Cybernetically or (Programming Miracles).”1 In the essay, İrtem argued that scientists have a 

responsibility to perform miracles in order to demonstrate their power and abilities as prophets. 

He contrasted the ancient prophets, who revealed prophecy to the world and shared their visions 

of prosperity while examining the future, to the scientists of the Enlightenment. Since the time of 

Galileo and Newton, advancements in science have allowed people to speculate on future events, 

and also, perform miracles. According to İrtem, scientists should use their powers to perform 

miracles now!2  

İrtem attached a copy of the presentation to a thoughtful letter to Heinz von Foerster – a 

prominent cybernetician – seeking feedback on his cybernetic theory. İrtem believed that 

cybernetics would mark a pivotal moment in human history, initiating the third industrial 

revolution. İrtem sought von Foerster's guidance in developing a cybernetic model that would 

challenge the complex system governing the brains of both humans and machines.3 İrtem's work, 

which borrowed from Ross Ashby's notion of intelligence amplification,4 championed the use of 

 
1 Ali İrtem to Heinz von Foerster, 14-15, September 1967, Box 17, [Page 16-17], Heinz von Foerster Papers, The 

Cybernetics Thought Collective (Digital Surrogates), University of Illinois Archives, Urbana, Illinois. 

https://digital.library.illinois.edu/items/ba1fd4b0-29aa-0136-4d81-0050569601ca-4.. 

 
2 Ali İrtem to Heinz von Foerster, Cybernetics Thought Collective (Digital Surrogates). 

 
3 Ali İrtem to Heinz von Foerster, Cybernetics Thought Collective (Digital Surrogates), 25. 

 
4 For Ashby, an amplifier is a device that takes a small amount of something and makes it bigger. For example, a 

microphone takes a lower volume of noise and emulates the sound to a higher degree. Similarly, Ashby argued that a 

cybernetic approach to the study of science could provide scientists the opportunity to develop greater 

understandings of the complexity of systems. Ashby notes the study of complex systems includes the sciences such 

as biological and ecological study. In addition, he included the study of social sciences, such as economic and 

sociological studies. The connecting theme between these areas of study was that they all share the complexity of 

systems. Each of these studies has individual nodes that are too difficult for the researcher to evaluate 

comprehensively. Still, the intelligence amplifier was intended to simplify the evaluation of the interconnectedness 

https://digital.library.illinois.edu/items/ba1fd4b0-29aa-0136-4d81-0050569601ca-4
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cybernetics to push beyond the limits of what was possible and penetrate the minds of the 

masses. 

İrtem tried to understand and develop beyond the phantasmagoria of the mind with 

deeper political notions, as evident in his presentation at the 5th International Congress of 

Cybernetics calling for scientists to become the prophets of the modern day. İrtem's belief that 

changing the laws of nature to fit the needs of a system did not necessarily have to change a 

complex system at all, is noteworthy. Instead, a reprogramming of the mind to overcome the 

governance of brains could be repurposed to respond to a smaller system, including “a human 

being such as Hitler, Einstein - or You.”5 

The Potential of Cybernetics 

İrtem’s work – though utopian in scale – was unsurprising, given that the mid-20th 

century was a moment of great cultural upheaval. The period was characterized by cultural 

revolutions and social movements challenging centralized power, notably in the United States.6 

Historians consider the 1950s-1960s a “Golden Age” when capitalist nations, in the post-war 

period, portrayed themselves as agents of worldwide progress.”7 The advancement of technology 

began to shape cultural discourse and influence people's perception of self, as the rapid 

production of communication technologies altered information consumption habits.8 

 
of a particular system. Therefore, one could develop an intelligence amplifier to strengthen their understanding of 

any complex system. W. Ross Ashby, An Introduction to Cybernetics, 4th ed., (John Wiley & Sons, Inc., 1966), 244-

272, http://pespmc1.vub.ac.be/books/IntroCyb.pdf.  

 
5 Ali İrtem to Heinz von Foerster, Cybernetics Thought Collective (Digital Surrogates), 25 

 
6 Andrew Hartman, A War for the Soul of America, 2nd. (Chicago: The University of Chicago Press, 2019) 

 
7 Eric Hobsbawm, Age of Extremes: The Short History of the Twentieth Century, (England: Abacus, 1995), 259. 
8 Gordon, The Rise and Fall of American Growth, (Princeton: Princeton University Press, 2016), 458-460. Although 

the sentiment of technological progress is echoed throughout the book, Gordon’s main argument is that there has 

been a shift toward communication technologies in the mid-20th century. Concluding chapter 13, Gordon identifies 

the rapid technological advancements in computing technologies and how it fundamentally changed the way 

Americans consumed information. 

http://pespmc1.vub.ac.be/books/IntroCyb.pdf
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However, instead of subverting established political structures, these self-proclaimed 

“futuristic” technological projects served to reinforce them.9 This creates a stark contrast when 

one looks back on the mid-20th century – cybernetics, an example of cultural upheaval, was 

closely tied to preexisting discourse about technological progress. Cybernetics involves the study 

of information control and communication between people, animals, and machines.10 During the 

mid-20th century, theorists, engineers, and scientists began developing information theories with 

the advancement of computing technology. The renowned mathematician Norbert Wiener is 

credited with coining the term “cybernetics” and founding the field. Wiener’s metaphorical 

comparison of a modern ship's steering system to machine control allowed for an understanding 

of how humans interact with technology.11 Turning the ship's wheel isn't done directly by the 

quartermaster. Instead, when the captain rotates the wheel, it moves an element in the steering 

engine house, which, through another element, turns the ship's tiller.12 This difference between 

the command and actual positions causes the rudder to move. Similarly, when a person uses 

almost any other technology, they provide certain information to which the device responds. The 

device then processes the data and sends a response, which creates a feedback loop between 

 
9 Langdon Winner, “Do Artifacts Have Politics?,” Daedalus 109, no. 1., (1980), 121-123, 

https://www.jstor.org/stable/20024652. 

 
10 Klaus Krippendorff, A Dictionary of Cybernetics (1986), 20, https://asc-

cybernetics.org/publications/Krippendorff/A_Dictionary_of_Cybernetics.pdf; Norbert Wiener, Cybernetics: or 

Control and Communication in the Animal and the Machine, (MIT Press, 1985), 11, 

https://archive.org/details/norbert-wiener-cybernetics.  

 
11 Ronald R. Kline, The Cybernetic Moment or Why we Call Our Age the Information Age, (Johns Hopkins 

University Press, 2015), 11. 

 
12 Norbert Wiener “Men, Machines, and the World About,” The New Media Reader, ed. Noah Wardrip-Fruin, Nick 

Montfort, (MIT Press, 2003), 68, https://archive.org/details/TheNewMediaReader/page/n5/mode/2up.  

https://www.jstor.org/stable/20024652
https://asc-cybernetics.org/publications/Krippendorff/A_Dictionary_of_Cybernetics.pdf
https://asc-cybernetics.org/publications/Krippendorff/A_Dictionary_of_Cybernetics.pdf
https://archive.org/details/norbert-wiener-cybernetics
https://archive.org/details/TheNewMediaReader/page/n5/mode/2up
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humans and machines.13 While this may seem intuitive, it was not until the mid-20th century that 

this became clear through Wiener’s discovery of cybernetics. 

Despite emerging as a military science and developing into a mainstream academic 

tradition, cybernetic thinking has abandoned its original conceptualization and retreated into the 

silos of academic disciplines. However, it is important to recognize that cybernetics was 

originally part of a larger reimagining of politics during the peak of technological and societal 

advancement. Similar to how Weiner first utilized the metaphor of the “steersman” to anchor his 

definition of cybernetics, metaphors have played a crucial role in crystalizing the relationship 

technology has in being applied to politics. Metaphors allowed intellectuals and technocrats to 

apply their cybernetic vision to various discourses, such as influencing intellectuals from diverse 

disciplinary backgrounds, policymakers, economists, philosophers, and politicians. As cybernetic 

intellectuals communicated with various intellectuals, their visionary approach to overcoming 

societal, political, and economic contradictions through technological advancements remained a 

driving force behind the continued development of cybernetics within the larger context of 21st-

century capitalist advancements. 

This thesis project aims to illuminate the political struggles surrounding cybernetics and 

the various attempts to apply cybernetics of reforming politics to construct a new world order 

that would lead to a predictable and frictionless society. By examining the movement of 

metaphors in cybernetic discourses within historical moments in international cybernetics like 

the Soviet Union, Turkey, and Chile, I argue that cybernetics was one way capitalism attempted 

to reconstitute itself in the mid-20th century. While previous scholars have examined various 

aspects of cybernetics, none have rhetorically analyzed the international manifestations of 

 
13 Please refer to the second section of chapter 2 of this thesis for a more thorough introduction to the origins and 

conceptualization of cybernetics. 
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cybernetic metaphors, which primarily introduced cybernetic principles as a transnational 

language that could significantly alter a nation’s political and societal organization. This thesis 

will first situate the reader in a genealogy of discourses preceding the cybernetic moment to 

establish the relationship between cybernetics and larger political, economic, and cultural 

debates emerging in the 20th century. Second, this thesis will examine the role metaphors played 

during the exchange of information between intellectuals who attempted to reimagine the state 

through cybernetic instrumentation. Third, this project will explore the emergence of cybernetics 

in its political, economic, and cultural forms through specific case studies featuring the Soviet 

Union, Chile, and Turkey. 

The Relevance of Cybernetics 

Scientists and theorists worldwide were encouraged by the potential and hope for 

cybernetics to become a larger interdisciplinary project during the early to middle post-World 

War II period. They would gather in the United States, where Wiener and other top cybernetic 

theorists held conferences called the “Macy Conferences.” Here, academics and independent 

scientists from multiple disciplines would examine their unique approaches to re-adapting 

machine technology's communication and information functions to incorporate a cybernetic 

framework.14 Mixing similar metaphors to define and examine the communicative dimensions of 

technology with machines, biologists, engineers, chemists, and physicists would coalesce around 

cybernetics and ponder its more significant impact on the rest of society.15 Cybernetics surged in 

popularity after World War II, extending its reach from the sciences to the humanities, including 

anthropology and economics.16 It tasked some nations in the post-war period to consider 

 
14 Kline, The Cybernetics Moment, 37-38. 

 
15 Kline, The Cybernetics Moment, 39-44. 
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alternative networks to reshape the flow of information within their country. In the mid-20th 

century, the Soviet Union attempted to propel itself into modernity through industry 

advancement to jumpstart the economy. The government’s over-reliance on paper-based 

communication and its inability to overcome speedy information transfers across the Soviet 

Union was a lingering problem brought up under Lenin's leadership, noting that the “dead sea of 

paperwork” was creating a bureaucratic swamp.17 The promise of computational technologies 

(computers) paired with cybernetic information systems was that a constant flow of information 

could increase governance speed and potentially reduce bureaucracy.18 Additionally, cybernetics 

became popular in the Soviet Union during the early period of post-Stalinist reform, later 

becoming the official “state science” in the Soviet Union.19 Chile’s innovative socialist 

government debuted cybernetics in Latin America,20 briefly entertained as a techno-utopian 

overcoming of politics in Turkey and positioned as a solution to centralize journalism in China.21 

Cybernetics broke through the confines of the political past and provided a new language 

that allowed nations to re-organize society. This language had ambiguity, enabling different 

political projects to interpret and apply it to their vision of advancing society. Although the 

 
16 Slava Gerovitch, “The Cybernetic Scare and the Origins of the Internet,” Baltic Worlds, vol II:1 (2009), 37, 

https://balticworlds.com/wp-content/uploads/2010/02/32-38-cybernetik.pdf; Stuart A. Umpleby, “A Short History of 

Cybernetics in the United States,” Österreichische Zeitschrift für Geschichtswissenschaften: ÖZG 19, no. 4 (2008): 

28, https://doi.org/10.25365/oezg-2008-19-4-3.  

 
17 Leon Smolinski, “What Next in Soviet Planning?,” Foreign Affairs 42, no. 4 (1964), 602-603, 

https://doi.org/doi:10.2307/20029716. 

 
18 Smolinski, “What Next in Soviet Planning?,” 602-603. 

 
19 Benjamin Peters, How to Not Network a Nation, (MIT Press: 2016), 33; Kline, The Cybernetic Moment, 7. 

 
20 Kline, The Cybernetic Moment, 7; Eden Medina, Cybernetic Revolutionaries: Technology and Politics in 

Allende’s Chile, (MIT Press: 2014), 3. 

 
21 Angela Xiao Wu, “Journalism Via Systems Cybernetics: The Birth of the Chinese Communication Discipline and 

Post-Mao Press Reforms,” History of Media Studies, (2022), https://doi.org/10.32376/d895a0ea.182c7595  

https://balticworlds.com/wp-content/uploads/2010/02/32-38-cybernetik.pdf
https://doi.org/10.25365/oezg-2008-19-4-3
https://doi.org/doi:10.2307/20029716
https://doi.org/10.32376/d895a0ea.182c7595
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general public has lost the political memory of cybernetics, cultural remnants of cybernetic 

discourse continue to exist as fragments within discourse. Technical language, in particular, 

carries cybernetic phrases such as information, control, and feedback.22 Moreover, the prefix 

“cyber” has ubiquitously defined science fiction and imagination within science fiction discourse 

since the mid-20th century, including terms such as cyborg, cyberspace, cyberpunk, and so on.23 

This thesis investigates how cybernetic intellectuals used metaphors to advance their 

view of cybernetics as an extension of the “industrial revolution.”24 Some identified cybernetics 

as part of the “second industrial revolution” and later remembered as “the information age.”25 

Perhaps the most accurate description of the time that underpinned the imagination of 

cyberneticians was that the cybernetic revolution would complete the industrial revolution.26 

Most cybernetic theorists came from the hard sciences such as neurophysiology, biology, and 

mathematics, and later grew to include a synthesis of academic disciplines. However, they were 

also interested in articulating the potential for cybernetics to bring about a grander social change. 

 
22 Robert T. Craig, “Communication Theory as a Field,” Communication Theory, no. 9:2 (1999), 141, 

https://doi.org/10.1111/j.1468-2885.1999.tb00355.x. 

 
23 James Shires & Max Smeets, Contesting Cyber, New America, (2017), 3, URL: 

https://d1y8sb8igg2f8e.cloudfront.net/documents/ContestingCyber12.12.17.pdf  

 
24 J.Rose, The Cybernetic Revolution, (London: Elek Books: 1974), 24-25 

 
25 Harry M. Davis, “An Interview with Norbert Wiener,” NYT Book Review, April 10, 1949, 23; Ronald R. Kline 

“Management Science, and Technology Policy: The Emergence of ‘Information Technology’ as a Keyword, 1948-

1985,” Technology and Culture, Vol. 47, No.3, (2006), 518, http://www.jstor.org/stable/40061170. In this piece, 

Kline notes how technically the phrase “second industrial revolution” in reference to Wiener was coined by Harry 

M. Davis and not by Wiener himself. Kline argues that Davis was most likely influenced to make this claim after 

reading Wiener’s book Cybernetics. In addition, Kline notes that the term “second industrial revolution” is a 

reference dating back to I.B. Cohen’s examination of electrification and chemical industry in his book Revolution in 

Science (Cambridge, Mass., 1985). 

 
26 Here, I intentionally italicize “completion” to underscore the political project of cybernetics and how it played 

into the imagination of the 20th century. Although Wiener does not construct his argument for cybernetics in this 

manner in his works, the mere reference to “second industrial revolution” in his book The Human Use of Human 

Beings is enough to note the continuity between the 19th century Enlightenment imagination making its way to the 

20th century. Norbert Wiener, The Human Use of Human Being: Cybernetics and Society, (London: Free 

Association Books, 1950), 136; Kline, The Cybernetics Moment, 271. 

https://doi.org/10.1111/j.1468-2885.1999.tb00355.x
https://d1y8sb8igg2f8e.cloudfront.net/documents/ContestingCyber12.12.17.pdf
http://www.jstor.org/stable/40061170
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Norbert Wiener, the father of cybernetics, believed that the cybernetics project was one of the 

most radical projects of the 20th century.27 He cautioned against the subject due to his fear that 

cybernetics had the potential to threaten society.28 Wiener was a well-known pacifist who was 

against wars and lived in fear of the political implications of science during the aftermath of the 

nuclear bomb in the post-war period following World War II.29 

Cybernetics was not simply a scientific movement that belonged exclusively to the 20th 

century; rather, the cybernetic moment fits within the broader context of the Enlightenment 

project. It was a product of the same thinking that led to a turn away from the supernatural and 

toward the sciences. Since the industrial revolution, technology has been seen as a potential 

liberator from social ills, and this discourse has carried over into discussions about cybernetics.30 

Cybernetics was a new way of theorizing about how people organize themselves through 

communication at a time when analytic philosophers struggled to overcome language barriers 

while society was undergoing mass mechanization of communication technologies.31 One 

 
27 F. H. George, Foundations of Cybernetics, (London: Gordon and Breach Science Publishers, 1977), 264-265; J. 

Rose, The Cybernetic Revolution, 15; Wiener, The Human Use of Human Beings, 15-27. 

 
28 Steve J. Heims in the Introduction to The Human Use of Human Beings notes that the first edition of Wiener’s 

book issued a warning against “Fascists, Strong Men in Business, and Government” – who would prefer social 

organization where information is centralized and posited from above.” Wiener, The Human Use of Human Beings, 

xvii. 

 
29 Kline, The Cybernetic Age, 85-86. Kline identifies Wiener’s pacifist nature, as he was against the continual use of 

his cybernetic theories by the United States military. 

 
30 Melvin Kranzberg, Stephen H. Cutcliffe, and Robert C. Post, In Context: History and the History of Technology: 

Essays in Honor of Melvin Kranzberg, (Bethlehem: Lehigh Univeristy Press, 1989); Merritt Roe Smith, 

“Technology, Industrialization, and the Idea of Progress in America,” Responsible Science, (San Francisco: Harper 

& Row, Publishers), 1-30.  

 
31 Unique to the early 20th century, a philosophical movement on universal language emerged. What was known to 

be logical positivism (later developing and known as analytical philosophy) was being debated, where philosophers 

such as Aj Ayer, Karl Popper, and Ludwig Wittgenstein posited that the goal of philosophy was to overcome the 

ambiguities of language through a universal language system allowing for discourse to emerge without friction. The 

philosophical movement of logical positivism seems to anticipate the emergence of cybernetics, as the advent of 

computing technology in the mid-20th century could turn all ambiguity of language into information flows. In a 
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forgotten legacy of cybernetics is that academics and intellectuals at large committed to utilizing 

metaphors to explain cybernetic theories with the intention of unifying academic disciplines and 

pushing for social influence. Therefore, cybernetics should not be reduced to a failed 

technological project that inspired later academic disciplines and digital technologies, but instead 

we should continue to explore the social significance of metaphorical adaption in the 20th 

century and how it continues to impact society.32 In this introduction, we will first explore the 

philosophical significance of technology and communication in society and then connect these 

ideas to cybernetics. 

Cybernetics and Society 

The 1933 World's Fair in Chicago introduced an aphorism that read “Science Finds - 

Industry Applies - Man Conforms.”33 The fair aimed to restore the image of the United States' 

progress, in the aftermath of the Great Depression, by embracing science and technology.34 The 

advancement of technology from the late 19th to the 20th century played an important role in 

reorganizing society. The industrial society of the 19th century introduced mass production of 

necessary commodities such as food and clothing.35 The 20th century developed communication, 

entertainment, and information technologies that have connected the world.36 Communication's 

 
sense, one could read cybernetics as an unconscious attempt to complete the failed task of the early logical 

positivists. Gordon, The Rise and Fall of American Growth, 409-460. 

 
32 These emergent technologies include systems theory, algorithms, artificial intelligence, etc. 

 
33 “Chicago Century of Progress International Exposition,” Official Guidebook of the Fair (Chicago, 1933), 11.  

 
34 Anders Houltz, The 1933 Chicago World’s Fair: A Century of Progress (review), (Technology and Culture, Vol. 

51, no. 1, 2010), 268-280. Houltz notes that the fair showed artwork of one man and one woman who were being 

pushed by a giant robot—noting a technological and materialist conception of progress to the American people.  

 
35 Eric Hobsbawm, The Age of Capital 1848-1875, (Abacus, 1975), 205-206. Hobsbawm outlines the general way 

urbanization and agriculture have expanded and played a pivotal role in reorganizing society. 

 
36 Gordon, The Rise and Fall of American Growth; John Durham Peters, Speaking into the Air, (The University of 

Chicago Press, 1999), 217-218.  
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role in society was a meta-narrative behind one's conception of modernity. It facilitated the re-

imagination of the public sphere, changed our relation to the larger culture, and developed the 

political and cultural imagination of the next generation.37 The mechanization of society during 

industrialization brought forth new technologies, jobs, and seemingly endless commodities on a 

mass scale. The promises of freedom from Enlightenment thinking spread worldwide. The 

burgeoning communication technologies of the past 100 years continue to carry the 

Enlightenment ideals as they expand people's freedom, introducing a greater capacity for 

individuals to communicate globally. However, technology has faced resistance, with arguments 

developed that its force on the general public has led to an overdetermination of the social 

consciousness of society.38 

In the 19th century, Marx viewed the technological forces of the industrial revolution as a 

fertile ground for the working class to transform society through socialism. The increase in 

productive forces separated the 19th century demonstrated the radical potential for social 

transformation through industrial society. While the 20th-century romantic philosophers doubted 

technology due to its grave political and social dangers, Marx had a different perspective.39 He 

believed that technology is not the primary issue in society, but rather, it is our relationship with 

technology, especially our social relations involving technology. Intellectuals, such as Cutrone, 

provide examples of Marx’s belief in the radical potential of industrial capitalism. In particular, 

 
37 J. D. Peters, Speaking into the Air, 22-31 

 
38 Specifically, post-war theorists, such as Theodore Adorno, Walter Benjamin, Max Horkheimer, and Theodore 

Marcuse. Because of their strong foundation in Marxism, I argue their understanding of the continuity of the 

Enlightenment in the 20th century makes them exemplars to examine in relation to Enlightenment thinking. 

Although deviating greatly from orthodox Marxism, Louis Althusser and Michel Foucault may also be noted for 

their critiques of Enlightenment. 

 
39 Martin Heidegger, Basic Writings: from Being and Time (1927) to The Task of Thinking (1964). (New York: 

Harper & Row, 1977), 307.  
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Marx’s metaphor of the sorcerer’s apprentice explains the relationship between technology and 

society. He argued that “the sorcerer’s apprentice in the Communist Manifesto unleashes forces 

that he cannot control … [it] was a political task that to which the sorcerer’s Apprentice needed 

to master the forces that had been unleashed.”40 Thus, Marxism is optimistic about the potential 

of technology to improve society rather than dominate it.41 The introduction of technology 

during industrialism liberated and oppressed people across Western Europe. On the one hand, it 

gave rise to a working class and introduced free socializing time. On the other hand, it was brutal 

and continued to exploit factory laborers. Marx highlighted how capital “comes dripping from 

head to toe, from every pore, with blood and dirt.”42 However, we must ask: How have the 

advancements in communication technologies changed the political challenges of the 20th 

century? 

Cybernetic theorists saw their work on information flows as groundbreaking. They 

employed their technical expertise in quantifying, organizing, and circulating information to 

develop technologies that would free society from older modes of information maintenance and 

distribution.43 In The Cybernetic Revolution, Rose outlined how cybernetics was a continuation 

of the Agricultural and First Industrial Revolution.44 For Rose and the early cyberneticians of the 

 
40 Chris Cutrone, “Teach-in on “Lenin Today at 150 Years”, Platypus Affiliated Society, April 22, 2020, The Last 

Marxist, 1:26:31-1:28:51, https://chriscutrone.platypus1917.org/?p=2946.  

 
41 Again, juxtaposed to 20th century philosophers such as Hiedegger who believed technology in itself dominates 

society. 

 
42 Karl Marx, Capital: A Critique of Political Economy, Vol. 1, (Vintage Books, 1977), 926. 

 
43 Ashby, An Introduction to Cybernetics, 4th ed., (John Wiley & Sons, Inc., 1966); Stafford Beer, Brain of the Firm, 

2nd ed., (England: John Wiley & Sons Ltd., 1986), Designing Freedom, (England: John Wiley & Sons, 1974); Heinz 

von Foerster, The Beginning of Heaven and Earth Has No Name, (Fordham University Press, 2014); Oskar Lange, 

Introduction to Economic Cybernetics, (Pergamon Press Ltd, 1970); J. Rose, The Cybernetic Revolution.    

 
44 Rose, The Cybernetic Revolution, 2-25. 

 

https://chriscutrone.platypus1917.org/?p=2946
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late 1950s to late 1960s, this movement marked the quintessential advancement of society 

through information. 

In the mid-20th century, cybernetics emerged as a defining feature of scientific and 

academic thought, offering a promising future for the development of science and technology.45 

However, scholars of critical theory interrogated the revolutionary role of science and 

technology in society and its impact on humanity’s relationship with the rest of the world. 

Critical theory during this period focused on technologies such as radios and televisions that 

were designed for mass utilization. Frankfurt theorists, including Max Horkheimer and Theodore 

Adorno, raised questions concerning the significance of the Enlightenment. In their famous 

collection of essays, Dialectic of Enlightenment, they note that modernity has developed to a 

point of scientism, where the desire to control the world has pushed intellectuals to quantify 

everything to make them relatable: “Bourgeois society is ruled by equivalence. It makes 

dissimilar things comparable by reducing them to abstract quantities.”46 Although this text is not 

directly responding to cybernetics, it pinpoints the logic of the cybernetic impulse toward 

quantifying everything and how it is similar to the way bourgeois society attempts to establish 

equivalences to make meaningful statements. This is seen in cybernetics through a process of 

codifying all available information to make every piece of information equal to another to create 

a perfect feedback system. Herbert Marcuse made parallel arguments on how advancing society 

 
45 As noted by Kline, the language of cybernetics and its wide application across different disciplines such as 

psychology, biology, and economics is well documented. In addition, larger stories of how cybernetics circulated 

among journalists and Time (magazine) were identified as the cover of Time featured a leading story with the cover 

of a personified cybernetic brain. Kline, The Cybernetic Moment, 4, 233-235. Interestingly, the artwork used in Time 

(magazine) was slightly altered and repurposed for the Turkish magazine Devir almost ten years after the original 

release from Time, demonstrating the international significance of cybernetics. This image can be found in Parslow’s 

The Mechanical Atatürk, 583. 

 
46 Max Horkheimer & Theodor W. Adorno, “The Concept of Enlightenment” in Dialectic of Enlightenment, ed., 

Gunzelin Schmid Noerr (Stanford University Press, 2002), 4 
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through technology resulted in a desire to control society and deteriorate individual freedoms.47 

Cybernetic thought, was symptomatic of these braoder logics of modern technology and 

scientific discourses. 

Conclusion 

The political application and discourse of cybernetic thinking produced international 

intellectual projects that demonstrate the underlying logic of cybernetics as a way of thinking. By 

allowing for technological automation, nations attempted to create frictionless societies that 

would emancipate the working class (and society at large) from politics. According to İrtem, 

“[cybernetic regulation of systems could operate] according to the wishes of a system (X), which 

might also be a human being such as Hitler, Einstein – or You.”48 One can interpret the reference 

to Hitler and Einstein as representing the utmost degradations of society in the 20th century, as 

they both represent the spectrum of human possibilities from villain to hero. Cybernetics was an 

emerging scientific theoretical development in the mid-20th century that considered the horrors 

of history within its theoretical development. 

Furthermore, cybernetics re-emerged as an extension of previous social transformations 

underscoring its ability to overcome and complete the first great mechanization of society – the 

first industrial revolution. It is crucial to recognize that the cybernetic revolution is a product of 

the Enlightenment and to understand it as the quintessential project of the 20th century. 

According to Hobsbawm, the industrial revolution was not a one-day event but an ongoing 

 
47 Herbert Marcuse, One-Dimensional Man, (Beacon Press, 1964), 11. 

https://www.marxists.org/ebooks/marcuse/one-dimensional-man.pdf. It should also be noted that although Marcuse 

is not in direct conversation with cybernetics, he immediately identifies the pervasiveness of advanced industrial 

societies (bourgeoise society) with their attempt to control society through technical progress. Also, Foucault’s 

central argument in Discipline and Punish reverberates a similar sentiment with control, as he notes that society’s 

attempt to discipline the body does not change through historical epochs, or from the ways disciplinary tools change 

from one historical epoch to the next. 

 
48 Ali İrtem to Heinz von Foerster, Cybernetics Thought Collective (Digital Surrogates), 25. 

https://www.marxists.org/ebooks/marcuse/one-dimensional-man.pdf
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expansion that continued to reemerge in different ways worldwide.49 Similarly, while tracing 

back to larger scientific projects of the 20th century, the political emergence of cybernetic 

thinking remains a haunting phenomenon that has transformed into other contemporary 

intellectual projects and technologies. Cybernetics was developed as a theoretical science to 

comprehend mechanisms of control, and cyberneticians considered the complexity of systems 

such as the economy and the importance of controlling and regulating them. In other words, the 

emergence of cybernetics in the mid-20th century provided a discursive repertoire through which 

politicians and theorists could reconstitute politics and economy in a new technological fashion. 

This thesis will explore the successes and failures of this discursive reconstitution. 

  

 
49 Eric Hobsbawm, The Age of Revolution, (Abacus, 2003), 42-72. 
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CHAPTER II: LITERATURE REVIEW 

Introduction 

Heinz von Foerster, one of the leading pioneers of biological cybernetics in the 20th 

century, explained the significance of cybernetics in a presentation on ethics.50 During the 

presentation, Foerster addressed concerns about the adoption of cybernetics language by 

academics from various fields pursuing their own interests.51 Foerster's conception of cybernetics 

emphasized the potential for individuals to maximize their freedom. He argued that one could 

achieve a fundamental epistemological change by seeing themselves as a participant in the 

circularity of human relations rather than an independent observer watching the world go by, 

“One may see this fundamental epistemological change if one first considers oneself to be an 

independent observer who watches the world go by; as opposed to a person who considers 

oneself to be a participant actor in the drama of mutual interaction of the give and take in the 

circularity of human relations.”52 Cybernetics is a theoretical tradition that seeks to systematize 

communication through feedback loops to reorganize society for maximum functionality. By 

creating systems where human input directly corresponds to output, technology can enable 

individuals to engage more effectively with the world. This is the cybernetic concept of the 

feedback loop. Foerster's life's work was dedicated to studying and developing cybernetic 

systems to maximize society's freedom to make choices.53 He believed that recursive feedback 

 
50 Heinz von Foerster, “Ethics and Second-Order Cybernetics,” in Understanding Understanding: Essays on 

Cybernetics and Cognition, (Berlin: Springer, 2003), 1-12, 

https://uranos.ch/research/references/VonFoerster1992/ethics.pdf.   

 
51 Foerster praises the universal language of cybernetics and notes how it allows for cybernetics to constantly remain 

relevant and interesting rather than an “boring exercise” Foerester, “Ethics and Second-Order Cybernetics, in 

Understanding Understanding, 2.  

 
52 Foerster, “Ethics and Second-Order Cybernetics,” in Understanding Understanding, 2. 

 

https://uranos.ch/research/references/VonFoerster1992/ethics.pdf


16 

loops within cybernetic systems could promote efficient communication, leading to a more 

interconnected and functioning society that provides individuals with more choices. Foerster's 

ethical imperative was to improve public access to choices by developing cybernetic systems.54 

Although he is best known for pioneering biological and second-order cybernetics, his beliefs 

highlight a significant political motivation that underlies cybernetic theory and its implications 

for larger political projects. This chapter examines the application of cybernetics to different 

academic lineages, including technological, political, economic, historical, communicative, and 

rhetorical scholarship. 

Technology and Cybernetics 

Studying the cybernetic history of the 20th century helps emphasize the role intellectuals 

played in trying to shape policy and apply technology to society. The study of the politics of 

technology and its relation to society has been a fundamental part of Science and Technology 

Studies (STS). Examining cybernetic discourses can help refocus recent discussions on the 

politics of technology.55 While contemporary studies often focus on the political role of internet 

technologies, a historical analysis of cybernetics can provide context for understanding the 

politics of technology during the mid-20th century, when the computational foundations for the 

 
53 Foerster, “Ethics and Second-Order Cybernetics,” in Understanding Understanding, 3. For Foerster, the ability for 

the individual to have entire control over themselves was the origin of moral codes, and the origin of ethics. “In the 

case of the first example, as a result of my independence, I can tell others how to think and act, ‘Thou shalt . . .’  

‘Thou shalt not . . .’  This is the origin of moral codes. In the case of the second example, because of my 

interdependence, I can only tell myself how to think and act, ‘I shall . . .’  ‘I shall not . . .’  This is the origin of 

ethics.”  

 
54 Heinz von Foerster, The Beginning of Heaven and Earth Has No Name, (Fordham University Press, 2014). 

 
55 Some important contemporary pieces that examine the political symptoms of modern technology include the study 

of algorithms as seen from the work of Safiya Umoja Noble in her 2018 piece, Algorithms of Oppression: How 

Search Engines Reinforce Racism, Cathy O’Neil’s 2016 piece, Weapons of Math Destruction, and Ruha Benjamin’s 

2019 book, Race After Technology: Abolitionist Tools for the New Jim Code examining the racializing nature of 

these systems. In addition, Shoshana Zuboff’s 2019 piece, The Age of Surveillance Capitalism, identifies the way 

capitalism and surveillance intersect through technology. 



17 

internet were laid.56 Additionally, tracing the political legacies of these technologies helps 

explain why disciplines such as artificial intelligence, algorithms, and digital surveillance broke 

away from cybernetics in the late 20th century.57 Furthermore, analyzing cybernetic thinking can 

shed light on the STS scholar Landon Winner’s  infamous assertion that technology is imbued 

with political character that can be examined through social forces. 58 

Body and the Body Politic of Cybernetics 

Cybernetics was not limited to the study of technology but also became the subject of 

interest for scholars of biology. They used the metaphor of a body to explain cybernetic systems, 

as the body is a self-contained system that can regenerate itself.59 Cybernetic theorists recognized 

this property as useful and coined the term autopoiesis in the study of cybernetics. 60 This was 

essential to understand how technology could also become self-sufficient. In addition, the brain 

metaphor was borrowed from biological cybernetics since it played a crucial role in controlling a 

system. Cybernetic scientists were expected to create similar functioning machines that could 

 
56 Simply put, STS can largely be traced back to the emergence of the 1980s, with its origins and popularity 

stemming from the groundbreaking works of Bruno Latour (1979; 1987; 1993), which presented a historical and 

humanistic analysis of the sciences. 

 
57 Fred Turner, From Counterculture to Cyberculture: Stewart Brand, the Whole Earth Network, and the Rise of 

Digital Utopianism, (Chicago: University of Chicago Press, 2006). 

 
58 In Winner’s historic piece “Do Artifacts Have Politics”, the question over human agency is raised concerning the 

origins of technology and politics – if the technology is determined by political factors due to its character, or 

because of the social forces that contribute to its construction, what does it mean for human agency in relation to 

technological artifacts? Langdon Winner, “Do Artifacts Have Politics?,” Daedalus 109, no. 1., (1980), 121-123, 

https://www.jstor.org/stable/20024652. 

 
59 N. Katherine Hayles, How We Became Post-human: Virtual Bodies in Cybernetics, Literature, and Informatics, 

(The University of Chicago Press: 1999), 94; Ronald R. Kline, The Cybernetics Moment: or Why we Call Our Age 

the Information Age, (Johns Hopkins University Press, 2015), 165-168; John Lardas Modern, Neuromatic: A 

Particular History of Religion and the Brain, (The University of Chicago Press, 2021), 292. 

 
60 Autopoesis is the concept of a system that is capable of maintaining itself organically. The notion has greatly 

influenced cybernetic thinkers who have attempted to create computational machines that are self-maintaining. The 

self-maintenance of the machine can also be interpreted as a feedback loop, as the machine is able to self-sustain its 

own inputs and outputs. Kline, The Cybernetic Age, Andrew Pickering, The Cybernetic Brain: Sketches of Another 

Future, (Chicago: University of Chicago Press, 2021).  

https://www.jstor.org/stable/20024652
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assert control over a system. Therefore, biological metaphors played a crucial role in guiding the 

development of computational cybernetic machines. 

Cybernetics had significant implications for understanding and controlling the human 

body. Specifically, John Lardas Modern examines the history of religion and the brain explains 

in   Neuromatic, the connection between Operational Research (OR), a branch of cybernetics 

developed during the Cold War by the Rand Corporation, and its use of cybernetic technologies 

in shock therapy to treat mental illness and homosexuality.61 Practitioners believed that 

environmental factors contributed to brain illnesses, and shock therapy was seen as a way to reset 

the mind. Cybernetics allowed for this treatment method by treating technology as a “brain” that 

could establish feedback loops using shocks to correct deviant behavior.62  

French critical theorists in the structuralist, postmodern, and psychoanalytic traditions, 

such as Lévi-Strauss, Lacan, Foucault, Derrida, Lyotard, Deleuze, and Guattari, were influenced 

by cybernetic terminology. The perception that technology was an extension of one’s physical 

essence appeared culturally within the greater theoretical discourse. The discourse surrounding 

cybernetic technology was culturally significant during the 1990s, as illustrated by Donna 

Haraway’s A Cyborg Manifesto. Haraway's feminist critique marked a departure from traditional 

feminism by highlighting the fact that technology was overcoming the physical body and 

 
61 Modern, Neuromatic, 293-298; Andrew Pickering, The Cybernetic Brain: Sketches of Another Future, (Chicago: 

University of Chicago Press, 2021) 67-72. Modern emphasizes the political character of electro-shock treatment 

given how it was especially targeted toward those who were deemed mentally ill, people of color, in particular black 

people, women, and members of the gay community.  

 
62 Modern, Neuromatic, 291. Modern notes how these scientists believed that mental illness was born through the 

individuals’ interaction with society, and, therefore, could be “cured” through electro-shock. It is also worthy to note 

the relationship of cybernetics within physician care was closely related facilitated through controlling the body 

through pain and surveillance. As Foucault outlines in Discipline & Punish, the body is a form of relations where 

power constitutes its self-conceptualization and subordinates the spirit. These notions of taking the logic of feedback 

loops from cybernetics to establish pain and surveillance on the body are also greatly linked to the metaphor of 

Foucault’s panopticon. Michel Foucault, Discipline and Punish: The Birth of The Prison, (New York: Vintage 

Books, 1995). 
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mechanizing the self. This groundbreaking perspective demonstrated that as modernity fused 

with technological infrastructure, the physical body was becoming increasingly obsolete. 

Haraway argued that the emergent politics of “cyborgs” was centered on the potential to achieve 

universal communication and that this struggle was key to recrafting the body.63 

International Politics and Cybernetics 

Scholars have mostly studied the global political applications of cybernetics. After its 

discovery in the United States, cybernetics quickly spread to influence intellectuals 

internationally.64 Furthermore, cybernetics played a crucial role in the Cold War between the 

United States and the Soviet Union, with both countries competing to create a more powerful 

cybernetic system.65 In the late-Stalin era of the Soviet Union, cybernetics, after nuclear 

weapons, was considered an uppermost controversial science.66 Stalin believed all Western 

science and technology were forms of idealism and reactionary science, and thus for a theoretical 

development to be acceptable in the Soviet Union, scientists needed to prove the materialist 

connection of their development to thereby surpass Western development.67 During this period, 

Soviet scientists discovered the discursive role cybernetics could serve by allowing scientists to 

 
63 Donna J. Haraway, “A Cyborg Manifesto: Science, Technology, and Socialist-Feminism in the Late Twentieth 

Century,” Manifestly Haraway, (Minneapolis: University of Minnesota Press, 2017), 

https://doi.org/10.5749/minnesota/9780816650477.003.0001.  

 
64 World War II, Norbert Wiener developed anti-aircraft technology, which became the birthplace of cybernetics in 

the United States. Although Wiener distanced himself from applying cybernetics to military purposes, the military 

continued to develop cybernetic computing technology. Intellectuals who were influenced by cybernetics 

contributed greatly to the development of ARPANET (Advanced Research Projects Agency Network). ARPANET 

would later become the “Internet.” Kline, The Cybernetic Age, 85-86. 

 
65 Benjamin Peters, How to Not Network a Nation, (MIT Press: 2016). 

 
66 Slava Gerovitch, “The Cybernetic Scare and the Origins of the Internet,” Baltic Worlds, vol II:1 (2009), 32, 

https://balticworlds.com/wp-content/uploads/2010/02/32-38-cybernetik.pdf. 
67 Slava Gerovitch, From Newspeak to Cyberspeak: A History of Soviet Cybernetics, (Cambridge, Mass: MIT Press, 

2002), 15. 

https://monoskop.org/images/7/7b/Gerovitch_Slava_From_Newspeak_to_Cyberspeak_A_History_of_Soviet_Cyber

netics_2004.pdf.  

https://doi.org/10.5749/minnesota/9780816650477.003.0001
https://balticworlds.com/wp-content/uploads/2010/02/32-38-cybernetik.pdf
https://monoskop.org/images/7/7b/Gerovitch_Slava_From_Newspeak_to_Cyberspeak_A_History_of_Soviet_Cybernetics_2004.pdf
https://monoskop.org/images/7/7b/Gerovitch_Slava_From_Newspeak_to_Cyberspeak_A_History_of_Soviet_Cybernetics_2004.pdf
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step over the expected Stalinist rhetoric of the state through “Cyberspeak.”68 Furthermore, 

scholars have examined how the Soviet Union officially picked up cybernetics as a scientific-

political project to reshape political and cultural policy.69 

Eden Medina’s work on “Cybersyn” in Chile has shed light on the political application of 

cybernetics as a project of the Allende government's political imagination.70 The government 

attempted to construct a unique ethical socialism that would distinguish itself from the Soviet 

Union's socialism. In this regard, Stafford Beer, a British management-cybernetician, was 

recruited by the Allende government to design a “Liberty Machine” to enable the swift 

administration of information on a national scale.71 

In Turkey, cybernetic thinking has been recognized as having a political influence, 

according to recent scholarship.72 Cybernetics was briefly considered as a political project, 

promising a self-regulating system that would bypass modern political ideologies and promote 

Kemalist ideals.73 Additionally, Turkish intellectuals explored the possibility of creating a fully 

 
68 Playing off the Orwellian phrase “Newspeak,” Soviet scientists engaged in mining for quotations from the 

archives of primary Marxist “classics” to justify how their work differed and surpassed that of Western scientists. 

Gerovitch notes the classic phrase “Marxist-Leninist” as an “empty signifier” that could fulfill the role of justifying 

multiple different ideas that one may have. Particular to cybernetics, scientists used “materialism” as a synonym for 

the word “consciousness,” and juxtaposed their approach to the Western phrase “mechanism,” which they argued 

was a synonym for “idealism.” Gerovitch, From Newspeak to Cyberspeak, 21-28. 

 
69 Eglė Rindzevičiūtė, Constructing Soviet Cultural Policy: Cybernetics and Governance in Lithuania After World 

War II, (Linköping: Department for Studies of Social Change and Culture Linköping University Linköping, 2008); 

Leon Smolinski, “What Next in Soviet Planning?,” (Foreign Affairs, 1964). 

 
70 Eden Medina, Cybernetic Revolutionaries: Technology and Politics in Allende’s Chile, (Cambridge, Mass: MIT 

Press: 2014). 

 
71 Katharina Loeber, “Big Data, Algorithmic Regulation, and the History of the Cybersyn Project in Chile,1971-

1973,” Social Sciences 7, no.4 (2018): 4 https://doi.org/10.3390/socsci7040065; Eden Medina, Cybernetic 

Revolutionaries, 55. 
72 “The Mechanical Atatürk: Cybernetics and State Violence in the Second Turkish Republic.” International Journal 

of Middle East Studies, 53, no. 4 (2021), https://doi.org/10.1017/S0020743821001033.   

 
73 Parslow, The Mechanical Atatürk, 578-581. 

https://doi.org/10.3390/socsci7040065
https://doi.org/10.1017/S0020743821001033
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automated legal system that would eliminate the irrationality of human nuance, favoring a more 

objective, mechanized approach.74 

Political Economy and Cybernetics 

Contemporary economics is currently debating the history of neoliberalism and its 

viability as an economic model. However, there has been limited research considering the 

relationship between cybernetics and the logic of neoliberal frameworks. Johanna Bockman’s 

groundbreaking scholarship highlights the influence of socialism on the “fathers of 

neoliberalism,” including Ludwig von Mises and Friedrich Hayek. Debates between von Mises 

and Oskar Lange, a socialist economist, shaped the emergence of neoliberalism in the later 20th 

century.75 Lange and other socialist economists believed that constructing cybernetic economic 

systems was the future of socialist economic planning, as automatic feedback loops of 

information could continuously adjust and respond to economic difficulties efficiently.76 

While the early ordoliberal economists of the 20th century distanced themselves from the 

natural sciences, F. A. Hayek diverged from his mentor von Mises by exploring universal laws 

that can connect the natural and social sciences.77 In addition, Hayek sought to establish a 

connection between the spontaneity of the market and the self-regulating system of cybernetics.78 

 
74 Parslow, The Mechanical Atatürk, 578-581. 

 
75  Johanna Bockman, Markets in the Name of Socialism: The Left-Wing Origin of Neoliberalism, 17-18 

 
76 Oskar Lange, Introduction to Economic Cybernetics, (Pergamon, 2014), 6 
77 Ordoliberalism, an economic ideology promoting the decentralization of government for the flourishing of the 

free market, rejected the existence of the welfare state, unlike their later neoliberal counterparts who saw it as a 

social necessity. John Gray, Hayek on Liberty, 3rd ed., (London: Routledge, 1998), 17, 

https://doi.org/10.4324/9780203004012.  

 
78 Matteo Pasquinelli, “How to make a Class,” Qui Parle 30, no. 1 (2021): https://doi.org/10.1215/10418385-

8955836; Quinn Slobodian, Globalists: The End of Empire and the Birth of Neoliberalism, (Harvard University 

Press, 2018), https://doi.org/10.2307/j.ctv24trb5n; Brendan McQuade, “Cognitive Capitalism and Contemporary 

Politics: A World Historical Perspective,” Science & Society 79, no. 3 (2015): 

https://doi.org/10.1521/siso.2015.79.3.363; Gabriel Olivia, “The Road to Servomechanisms: The Influence of 

Cybernetics on Hayek From The Sensory Order to the Social Order,” History of Economic Thought and 

https://doi.org/10.4324/9780203004012
https://doi.org/10.1215/10418385-8955836
https://doi.org/10.1215/10418385-8955836
https://doi.org/10.2307/j.ctv24trb5n
https://doi.org/10.1521/siso.2015.79.3.363
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His ideas were adopted by other economic theorists, who contributed to the development of 

neoliberal economics.79 As a result, cybernetics influenced Hayek’s conceptualization of the 

functioning of free-markets during the transition from the Fordist to post-Fordist economy in the 

mid-20th century. 

Communication and Cybernetics 

Cybernetic thinking has a significant role in advancing communication studies through 

technical applications. Understanding the communication process in larger systems is complex, 

and examining cybernetics as a field within communication illuminates the complexities of 

understanding the communication process in larger systems.80 Key terms, such as information 

flows, information overload, noise, and feedback, were introduced to the communication field by 

cybernetics. These terms have historical roots in cybernetics, which connect to communication 

studies.81 Cybernetic thinking also contributed to the evolution of a larger communicative 

context beyond the sender, receiver, and their message.82 Early communication scholars 

 
Methodology 34A, (2016), 190-191. Interestingly enough, Wiener pushed back against Hayek’s notion of the free 

market operating as a cybernetic system. Olivia, “The Road to Servomechanisms,” 180-181. 

 
79 Hayek’s infamous mentee, Milton Friedman, shaped the political economy for the rest of the century through the 

administration of “shock therapy” in developing nations. Naomi Klein, The Shock Doctrine: The Rise of Disaster 

Capitalism, (New York: Metropolitan Books/Henry Holt, 2007).  

 
80 Robert T. Craig, “Communication Theory as a Field,” Communication Theory, no. 9:2 (1999), 141, 

https://doi.org/10.1111/j.1468-2885.1999.tb00355.x. 

 
81 Craig, “Communication Theory as a Field,” 141. 

 
82 Although, systems thinking has largely been abandoned in communication studies given that a large amount of the 

research has migrated to academic disciplines such as information and technology studies. Serving as a 

groundbreaking piece within the field of Communication, Shannon and Weaver’s model of communication broke 

down the way information was processed between the sender and receiver through a message that was encoded and 

decoded through the communication channel. Claude E. Shannon & Warren Weaver, The Mathematical Theory of 

Communication, (Urbana: The University of Illinois Press, 1964), 7, 

https://monoskop.org/images/b/be/Shannon_Claude_E_Weaver_Warren_The_Mathematical_Theory_of_Communic

ation_1963.pdf. However, there are marginal fields including media ecology and other interdisciplinary media 

research within media studies and organizational communication scholars that have applied the theories of systems 

and organizations, e.g., Eric M. Eisenberg, H. L. Jr. Goodall, & Angela Trethewey, Organizational Communication: 

https://doi.org/10.1111/j.1468-2885.1999.tb00355.x
https://monoskop.org/images/b/be/Shannon_Claude_E_Weaver_Warren_The_Mathematical_Theory_of_Communication_1963.pdf
https://monoskop.org/images/b/be/Shannon_Claude_E_Weaver_Warren_The_Mathematical_Theory_of_Communication_1963.pdf
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attempted to define and understand the role of cybernetics in communication and technology.83 

Cybernetics was introduced to communication studies as a way for information theory to provide 

conceptual maps to reconceptualize the measurability of communication through coding 

systems.84 Cybernetic communication focuses on processing information, feedback, the impact 

of information load, and noise, making them central and novel features of the study of 

cybernetics and communication.85 Scholars have extended the use of these terms to 

communication studies, including media ecology and sub-fields of interpersonal 

communication.86 The application of these communication terms is a fundamental aspect of the 

field’s comprehension of the general communication process.87 Thus, the relationship between 

speech acts and society established an inner logic of how communication influences broader 

systems.88 

 

 
Balancing Creativity and Constraint. (Boston: Bedford/St. Martin’s, 1993); Lance Strate, Media Ecology: An 

Approach to Understanding the Human Condition, (New York: Peter Lang Publishing, Inc., 2017). 

 
83 Allan R. Broadhurst, & Donald K. Darnell, “An Introduction to Cybernetics and Information Theory,” The 

Quarterly Journal of Speech 51, no. 4 (1965), 444-445, https://doi.org/10.1080/00335636509382744. 

 
84 P.R. Duffy, “Cybernetics,” The Journal of Business Communication 21, no. 1, (1984), 33-38, 

https://doi.org/10.1177/002194368402100104. Duffy attempts to define cybernetics by introducing the concept 

historically, noting the differences between cybernetics and systems theory, then introducing the key concept of 

feedback. The essay then directly applies feedback within the notion of organizations, as the need to recognize and 

respond to feedback is a key quality of trying to overcome challenges within the workplace. The author also ends the 

piece recognizing its applicability to the economy and government.  

 
85 Craig, “Communication Theory as a Field,” 141. 

 
86 As argued by Lance Strate, Wiener’s cybernetics was largely dropped by the latter half of the 20th century. 

However, the cybernetic tradition was indirectly picked up by media ecology and maintained significance through 

its reconceptualization as “systems theory,” as systems theory used conceptual terms it appropriated from the 

cybernetic tradition such as autopoesis. Lance Strate, Media Ecology, 20-21. Specifically, the Batesonian school of 

interpersonal communication. Craig, “Communication Theory as a Field,” 141. 

 
87 Craig, “Communication Theory as a Field,” 141-142. 

 
88 As argued by Craig, cybernetics allows for one to understand communication as information processing. This 

processing occurs between people, groups, organizations society. Craig, “Communication Theory as a Field,” 141.  
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Rhetoric and Cybernetics 

Additionally, in the mid-20th century, the language of cybernetics underwent a rhetorical 

transformation as it transitioned from military science into an interdisciplinary endeavor that 

sought to unify all academic fields under one framework. This rhetoric was communicated 

through metaphors, which were then adopted and applied across disciplines, nations, and 

political ideologies. Metaphors, as a type of rhetorical trope, have a fundamentally rhetorical 

character.89 Scholars have noted the ample supply of metaphors and ambiguity inherent in the 

language of cybernetics, which allowed intellectuals to interpret and apply cybernetic theories to 

their own ends.90 Furthermore, the scientific discourse of the era permeated into the cultural and 

academic discourses of the 1960s.91 The present-day impact of cybernetics lies in the remnants 

of its discourse, even though its move from a universal science to the promises of social and 

political change failed.92 Cyberneticians introduced several metaphors that still hold relevance. 

One of these is the “brain,” which represents the central control function of the body that stores 

information, similar to the centralization of information found within computational machines.93 

Another metaphor is “feedback,” which refers to the flow of information within an individual or 

machine.94 The “homeostat,” a function of the machine to maintain information and equilibrium 

 
89 George Lakoff, & Mark Johnson, Metaphors We Live By, (Chicago: University of Chicago Press, 2003), 3-6; John 

W. Jordan, “Criticism of Metaphor,” Rhetorical Criticism: Perspectives in Action, (Blue Ridge Summit: Rowman & 

Littlefield Publishers, Inc., 2021), 111-114. In addition, the use of metaphors within scientific communities has also 

been well documented by Leah Ceccarelli. Leah Ceccarelli, On the Frontier of Science: An American Rhetoric of 

Exploration and Exploitation, (East Lansing: Michigan State University Press). 

 
90 Kline, The Cybernetic Age, 6. 

 
91 Pickering, The Cybernetic Brain, 12. 
92 Strate, Media Ecology, 20-21. 

 
93 Pickering, The Cybernetic Brain, 41-48. 

 
94 Klaus Krippendorff, “A Dictionary of Cybernetics” (1986), 30, https://asc 

cybernetics.org/publications/Krippendorff/A_Dictionary_of_Cybernetics.pdf; 
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while maximizing efficiency, is also significant. Finally, the “steersman” metaphor describes the 

logic of control and direction that guides the cybernetic system to navigate through different 

information.95 Cyberneticians have noted the interconnectedness of these metaphors, which has 

allowed them to synthesize the logic of multiple disciplines under the umbrella of cybernetics.96 

While authors who have analyzed discourse in the Soviet Union as it relates to cybernetics such 

as Slava Gerovitch do not analyze the discourse of cybernetics from a rhetorical perspective. 

Rather, his work is significant as it highlights how ideology was intertwined with the 

development of technology in the Soviet Union.97 

 

  

 
 
95 Norbert Wiener “Men, Machines, and the World About,” The New Media Reader, ed. Noah Wardrip-Fruin, & 

Nick Montfort, (MIT Press, 2003), 68. https://archive.org/details/TheNewMediaReader/page/n5/mode/2up.  

 
96 Heinz von Foerster, “Ethics and Second-Order Cybernetics,” in Understanding Understanding: Essays on 

Cybernetics and Cognition, (Springer, 2003), 2, https://uranos.ch/research/references/VonFoerster1992/ethics.pdf.   

 
97 Specifically, Soviet scientists would take an active role in trying to infuse their scientific contributions with the of 

state approved Marxist-Leninist philosophical and political terminology. Getrovitch, From Newspeak to 

Cyberspeak, 18. 
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CHAPTER III: METHODOLOGY 

Introduction 

Previous literature identified the significance of how cybernetics shapes discourses on 

politics, technology, and culture.98 However, these discourses within their metaphorical context 

to examine meanings has fallen short in attempts to identify the ideological underpinnings of 

cybernetics. Although previous literature has mentioned the utility of metaphors within 

cybernetic studies, the attempt to examine the transnational emergence and application of these 

metaphors have only been minimally explored. However, an analysis of emergent cybernetic 

metaphors reveals the proximity of these metaphors to neoliberal logic in a transnational context. 

The Soviet Union, Chile, and Turkey have entirely different historical and political forms of 

governance. Yet, during the mid-20th century, preceding the overtake of neoliberalism on a 

global scale, each nation either applied or considered applying cybernetics to their political 

system. Examining these discourses to search for logical continuity within a terrain of seeming 

discontinuity of politics between the nations. 

As such, I will attempt to understand and pinpoint the continuity between each of the 

metaphors as they reflect a political-historical moment in the 20th century. In addition, I will 

analyze the way cybernetic metaphors have emerged within discourses that encourage 

intellectuals to imagine a future when superimposing cybernetics politically would contribute to 

a viable political and economic program. As a result, this analysis will consist of taking a 

genealogical tracing of emergent cybernetic metaphors and examine the way various actors 

attempted to utilize them to reorganize society.  

 
98 Heinz von Foerester, “Ethics and Second-Order Cybernetics, in Understanding Understanding: Essays on 

Cybernetics and Cognition, (New York: NY: Springer, 2003), 2; Slava Gerovitch, From Newspeak to Cyberspeak: A 

History of Soviet Cybernetics, (Cambridge: The MIT Press, 2002), 21-28, Robert R. Kline, The Cybernetic Moment: 

or Why We Call Our Age the Information Age (Baltimore, Maryland: John Hopkins University Press, 2015), 4 
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Metaphor Criticism 

Metaphors play a significant role in communicating arguments, as they use comparisons 

to unify a particular word with another unlike concept.99 Hence, metaphors serve as mediators in 

the crystallization of a particular idea. I. A. Richards identifies the two components that 

constitute the logic and application of a metaphor: the tenor and the vehicle.100 The tenor is used 

as the subject or object of a particular concept, and the vehicle is the creative depiction that 

concretizes the idea by pulling the weight of the conceptual significance of the comparison.101 In 

other words, the vehicle is figuratively used to add a specific understanding to the subject/object 

known as the tenor.  

Within the realm of science and technology, metaphors have played an instrumental role 

in changing the public’s interpretation of technological development and shaping public 

policy.102 For example, Ceccarelli examines the metaphors employed by scientists on the 

CRISPR-Cas9 technology, a controversial piece of tech that was created to manipulate the 

human genome. Employing Kenneth Burke’s pentad, Ceccerelli traces the trajectory of how 

metaphors were used to justify the project.103 In addition, Ceccerelli borrows the concept of tenor 

and vehicle, two key components of a metaphor from I. A. Richards in her analysis of CRISPR, 

where the genome serves as the tenor and the environment as the vehicle in which the CRISPR 

 
99 George Lakoff, & Mark Johnson, Metaphors We Live By, (Chicago: University of Chicago Press, 2003), 96. 

 
100 Ivor Armstrong Richards, The Philosophy of Rhetoric, (New York: Oxford University Press, 1936). 

 
101 Richards, The Philosophy of Rhetoric,  

 
102 Leah Ceccarelli, On the Frontier of Science: An American Rhetoric of Exploration and Exploitation, (East 

Lansing: Michigan State University Press), 20. 

 
103 Leah Ceccarelli, “CRISPR as Agent: A Metaphor that Rhetorically Inhibits the Prospects for Responsible 

Research,” Life Sciences, Society and Policy 14, no. 24 (2018): 3-5, https://doi.org/10.1186/s40504-018-0088-8. 
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technology takes place.104 Ultimately, she notes how the scientific community employs 

metaphors to move the agency of the project from the biomedical engineers toward creating the 

agency of the biomedical technology. For this project, I will first identify different tenors and 

vehicles within the emergent cybernetic metaphors. Specifically, I will take into consideration 

cybernetics, as a science of control, through three metaphors: “steersman,” “brain,” and the 

“automaton.” However, rather than a Burkean analysis, I will situate and trace these metaphors 

historically by utilizing a genealogical framework. 

Genealogy 

For Foucault, the purpose of a genealogical analysis is not to seek the origins of an idea, 

but rather, search for meaning through a combination of discourses.105 In its essence, Foucault’s 

vision is one focused on understanding history by reading the past from the point of view of the 

present. His work is grounded in bringing forth the relevance of previous events in the context of 

the contemporary. Foucault’s analysis in Discipline and Punish consisted of situating the 

historical moment within and analyzing emergent discourses of prisons and their relationship to 

power. These discourses may be tethered to the past but are reconstituted in different ways that 

continue to affect the present—hence Foucault’s objective is to write a history of the present 

through the past. Therefore, Foucault’s analysis provides a way for research that is historically 

grounded while simultaneously rhetorically and constituted within the present. Previous research 

has reflected on how Foucault’s works are applicable to rhetorical studies as seen through his 

analysis of discourse and power.106 For Foucault, freedom is a necessary component for the 

 
104 Ceccarelli, “CRISPR as Agent,” 9.  

 
105 Michel Foucault, Discipline and Punish: The Birth of The Prison, (New York: Vintage Books, 1995); Maria 

Tamboukou, “Writing Genealogies: An Exploration of Foucault’s Strategies for Doing Research.” Discourse: 

Studies in the Cultural Politics of Education 20, no. 2 (1999): 202, https://doi.org/10.1080/0159630990200202. 
106 Barbara Biesecker, “Michel Foucault and the Question of Rhetoric,” Philosophy & Rhetoric 25. no. 4 (1992); 

Daniel M. Gross, “Rhetoric and the Origins of the Human Sciences: A Foucauldian Tale Untold,” The Quarterly 
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relations of power to exist.107 Within rhetorical studies, the study of discourses allows the critic 

to identify multiple moments between space and time where knowledge produces the capacity 

for freedom, allowing one to identify an event or things relating to power.108 These discourses 

can then be contrasted with one another to discover patterns between the unique circumstances 

and relations to power. It is also significant to note that these instances of constructions are 

epistemological and understood as discursive formations. These discursive formations are not 

stagnant formations, but are, instead, instances where the subject has room for contributing 

toward change. Through a genealogical analysis, we can visualize the competing truths that exist 

outside of the present social formations.109 

As explained by Tamboukou, a genealogical analysis requires the critic to take into 

consideration the question of how truth relates to power. With this method of analysis, Foucault 

extrapolates an important Nietzschean insight: “truth cannot be separated from the procedures of 

its production”.110 Hence, the critic who is beginning to situate their genealogical analysis must 

take into consideration two questions: 1) “what is happening now?”, 2) “what is this ‘now’ 

within which all of us find ourselves”“111 First, the critic must consider their active intervention 

when they engage with the text through a description of the surrounding events such as the 

 
Journal of Speech 102, no. 3: (2016) https://doi.org/10.1080/00335630.2016.1190858; Raymie E. McKerrow, 

“Foucault’s Relationship to Rhetoric,” The Review of Communication 11, no. 4 (2011): 264 
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immediate practices and how external conditions remain in close propinquity with the text. 

Second, the critic must identify the larger philosophical narrative that undergirded the inception 

of the text by reading the text within its particular historical moment.  

After asking the questions above, Foucault’s genealogy attempts to analyze a text through 

the two Nietzschean concepts: descent and emergence.112 Without assuming any “material 

cause” or ideology, descent attempts to look at how people engage with the world instead of 

examining the past or causally tracing the effects of the past within the present.113 Emergence is 

tracing a moment and recognizing that it exists as an instance within a larger historical evolution 

and not an origin point for history.114 The ultimate significance of emergence is that it detaches 

the theorist from a “presentist” account of reading history. In this thesis, I will employ the 

Foucauldian notion of descent and emergence as the two components frame the genealogical 

pinpoints of the project while examining the emergent metaphorical discourses of cybernetics. 

However, this thesis will complicate the Foucauldian notion of descent and prioritize the pursuit 

of the ideology behind cybernetics. To do so, I will modify my analysis of descent to consider 

the elements of Enlightenment thinking such as (neo)liberalism, scientism, and capitalism that 

undergird the cybernetic discourses. 

Enlightenment and Criticism 

Approaching discourses through neutrality is a noble attempt, and the Foucauldian 

analysis assumes that the theorist can identify and account for the complexities of the world by 

distancing themselves from material causes and ideology. However, I argue that discourses have 

 
112 Tamboukou, “Writing Genealogies,” 208. 
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material origins.115 These materialist origins are inherently ideological, and the critic cannot 

separate their analysis from its ideological character. Because Foucault is interested in examining 

the discourses around texts, one must interrogate the assumption that discourses can be 

disconnected from ideological and material causes. Examining the particulars of language, 

Vološinov identifies all language as broken down into signs that are constituted materially. The 

most significant component that makes all language ideological is their role in social relations. 

Language and signs are fundamentally social, as they cannot exist within an individual’s 

consciousness alone. Rather, language has shared social meaning where signs are constructed 

and constituted into a language only through social intercourse. Whereas idealist philosophy tries 

to link ideology as something external to the body or material world, Vološinov argues that they 

maintain a material presence due to the way signs are connected materially and constituted 

through social intercourse.116  

In addition, Foucault’s genealogical work traces “power” within emergent discourses, so 

he can attempt to understand the competing forces that dominate society. Although “power” 

indicates the strength of one thing in comparison to another, analyzing “power” on its own lacks 

 
115 Many rhetorical critics have differed in their approaches to account for the relationship between rhetoric and the 

material world. Specifically, critics including James Arnt Aune, “An Historical Materialist Theory of Rhetoric,” 

American Communication Journal 6, no. 4 (2003), 
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Western Journal of Communication (2011), 74, no. 4, 440-444 https://doi.org/10.1080/10570314.2011.588902; 

Dana L. Cloud, “Change Happens: Materialist Dialectics and Communication Studies,” in Marxism and 

Communication Studies: The Point Is to Change It, ed. Lee Artz, Steve Macek, & Dana L. Cloud (New York: Peter 

Lang, 2006), 53-70; Ronald Walter Greene, “Another Materialist Rhetoric,” Critical Studies in Mass 

Communication 15, no. 1, 21-41 https://doi.org/10.1080/15295039809367031. I argue that Dana Cloud’s analysis of 

materialist dialectics is the most relevant to my thesis due to her account of the dynamism of capitalist society. For 

Cloud, materialist dialectics do not simply describe the world for what it is, but actively understand the concrete 

relations of economic distribution. Ultimately, Cloud’s definition of materialist dialectics takes into consideration 

that society is constantly in motion and that the tensions between social classes and political actors within capitalist 

society is what drives history. 
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specificity and mystifies the undergirding logic of a particular discourse. Power does not exist on 

its own in society but, instead, is always tethered to something such as an idea or a material text. 

I posit that the object of this examination of cybernetics must take a more outwardly visible 

consideration of the role of Enlightenment thinking has throughout the discursive development 

of cybernetics during the mid-20th century.117  

My impulse for incorporating a critique of the Enlightenment comes from the work by 

Theodore Adorno and Max Horkheimer,118 who argued that the Enlightenment philosophy was 

introduced to the world through a process of demythologizing the pre-modern conceptions of the 

world. For example, they argue that modernity has prioritized dispelling myths through rational 

explanation by abandoning mythological explanations of nature from gods.119 Enlightenment 

thinking attempts to explain everything through rationalization and explains the logic of 

scientific thinking that undergirds the specific scientific considerations of cybernetics. 

Ultimately, introducing the Enlightenment as an ideological foundation for analyzing 

cybernetics within a genealogical analysis allows us to apply the Foucauldian notion of power 

relations to a larger historical tradition.120 The guiding principles of the Enlightenment produced 

 
 
117 In 1784, Immanuel Kant wrote An Answer to the Question: What is Enlightenment? In the latter half of his essay, 

Kant rejects the notion that humanity is living in an enlightened age, but rather, an age of enlightenment (emphasis 

in original). Kant argues humanity has not reached the phase of enlightenment, but rather, it is a process of 

maturation and development toward enlightenment. Immanuel Kant, “An Answer to the Question: What is 

Enlightenment?,” Marxist Internet Archive, November 23, 2022, 

https://www.marxists.org/reference/subject/ethics/kant/enlightenment.htm. In addition, I say “outwardly visible” 

because the cyberneticians following Wiener often made references to cybernetics as a tradition following the 

continuity of the industrial revolution. However, direct references to the Enlightenment are relatively non-existent. 

References to cybernetics as the emergent “third industrial revolution,” a phrase coined to understand the logic of 

the development of technology within modernity, has its roots in Enlightenment philosophy. 

 
118 Max Horkheimer & Theodor W. Adorno, “The Concept of Enlightenment” in Dialectic of Enlightenment, ed., 

Gunzelin Schmid Noerr, (Stanford University Press, 2002), 2. 

 
119 Horkheimer & Adorno, “The Concept of Enlightenment,” 2. 
120 Although Foucault saw continuity between the way power manifested in the prison, the medical industry, and the 

Roman Catholic Church, he rejected ideological continuity between these different historical moments. Situating 
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a logic of rationalizing society and abandoning traditional notions of myth for the sake of 

progress. However, this notion of progress contradicts bourgeois society’s goals of the 

Enlightenment and conflicts with the mystifying notions of progress necessary for capital 

production. Bourgeoisie society is predicated on the ideals of the Enlightenment; equality, 

liberty, and fraternity. However, bourgeoisie society can only exist under the economic system of 

capitalism: the economic system predicated on the exploitation of labor. On the one hand, labor 

exploitation is needed for a bourgeoisie society to flourish. On the other hand, a bourgeoisie 

society attempts to advance the development of science and technology to increase profits. 

However, the advancement of technology often pulverizes the working class by reducing their 

labor to redundancy. Therefore, bourgeoisie society faces this contradiction between technology 

and labor because increasing capital accumulation also nullifies the working class. Hence, for 

bourgeoisie society, technology has often served as an antagonism weaponized against the 

working class as the knowledge of technology is not employed for humanistic reasons, or to 

reduce the need for labor in society. Rather, technology becomes a tool for capital. As argued by 

Horkheimer and Adorno, “Technology is the essence of this knowledge. It aims to produce 

neither concepts nor images, nor the joy of understanding, but method, exploitation of the labor 

of others,* capital.”121 In this thesis, I will trace how cyberneticians attempted to rhetorically 

constitute their cybernetic principles onto the political stage through metaphors. I argue that the 

rhetorical metaphors ultimately were used to rationalize politics to reconstitute the exploitation 

of labor within the process of accumulating capital in the 20th century. 

 

 
cybernetic discourses within the framework of the Enlightenment within the framework of Adorno and Horkheimer 

demonstrates the compelled rationalization of society that I argue permeates to the emergence of cybernetics. 
121Max Horkheimer & Theodor W. Adorno, “The Concept of Enlightenment” in Dialectic of Enlightenment, ed., 

Gunzelin Schmid Noerr, (Stanford University Press, 2002), 2. 
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Process of Analysis 

By examining the rhetoric of cybernetics, this thesis will identify its role in attempting to 

reorganize technology and society under the control of capital. I will analyze the internationally 

emerging metaphors during the mid-20th century. To do so, the metaphors of cybernetics will be 

situated historically through a genealogical analysis. The nations under analysis include the 

Soviet Union, Chile, and Turkey. Simply put, the project includes analysis to explore the 

emergence of cybernetic metaphors as communicated in different media and in different 

countries. More specifically, multiple explorations into archival materials will include material 

from the University of Illinois at Urbana-Champaign, the University of Chicago, and Milî 

Kütüphane.122 In addition to archival work, various cyberneticians have written original 

theoretical contributions that will be incorporated for this project. My analysis will consist of 

locating a metaphor in one region and examining primary sources for the emergence of these 

metaphors. Afterwards, I will identify the tenor and vehicle of each metaphor to assist in my 

interpretive analysis. Then, I will situate each metaphor genealogically by underscoring the 

descent and emergence of the discourses around cybernetics. However, my analysis of descent 

will break with the traditional Foucauldian non-ideological approach and identify the relation of 

each emergent discourse to the tradition of Enlightenment philosophy. 

First, regarding Soviet Cybernetics, I will examine the periodical published in English 

titled Soviet Cybernetics Review (SCR), from the late 1960s to early 1970s. The journal covered 

different areas of how the cybernetic project in the Soviet Union was developing. Many essays 

from this journal reflect the interests of contemporary cybernetic theorists who were working to 

advance issues regarding industrial growth, economy, and political society. Although essays 

 
122 Library located in Ankara Turkey. 
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from the SCR have been referenced in pieces covering Soviet Cybernetics, my work embarks on 

a deeper consideration of the role these pieces played in defining and creating a continuity 

among the production of cybernetic information in the Soviet Union. These essays were chosen 

primarily due to accessibility as SCR republished pieces written by Soviet cyberneticians in 

various public magazines and journals.123 Therefore, in addition to any unexpected emerging 

metaphors, I examine the manifestations of biological metaphors in the essays published on 

cybernetics that define the significance of cybernetics and how the leaders of Soviet cybernetics 

envisioned their project to shape society. 

 Second, the examination of Turkish cybernetics will include correspondence with Heinz 

von Foerster and original theoretical contributions to cybernetics by the Turkish cybernetician 

Ali İrtem. With one exception these essays have been have not been utilized in broader 

research,124 my analysis will include a comprehensive examination tracing the chronology of the 

development of İrtem’s thought. The UIUC archives document cybernetic pieces in Turkish and 

English that were exchanged between İrtem and von Foerster. Hence, the section on Turkey will 

look for the cybernetic metaphors that reveal patterns of thinking such as İrtem's emphasis on his 

cybernetic model of governance fusing technology with biology. 

Third, I will analyze archival and primary documents from the British cybernetician 

Stafford Beer who was the primary architect of Allende’s socialist Chile.125 As a theorist of 

 
123 In particular, two of the pieces “Some Problems of Cybernetics” and “The Art of Control and Computer” were 

originally published in Izvestiya titled “O nekotorykh problemakh kibernetiki” and “Issukusstvo upraveniya i 

mashiny” in 1964 and 1966. In addition, The National Economy and Computer Technology was originally published 

in Pravda in 1966 titled “Narodnoe khozyajstyo i vychislitel’naya technika.” All three of these pieces were later 

published in SCR on July 1967. 
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cybernetics, Beer was in correspondence with cyberneticians from around the world while 

attempting to develop a sustainable political cybernetic model of governance in Chile. 

Specifically, the correspondence between Beer and Foerster were retrieved from the cybernetic 

archives at the University of Urbana-Champaign (UIUC). In addition, because Stafford Beer was 

an erudite writer who wrote dozens of books connecting cybernetics, management, and politics, 

much of his work has documented the evolution of the critical examination of cybernetics.126  

Finally, there are many archival documents that were fascinating but lacked the 

specificity for inclusion in this project. Although my analysis prioritizes the examination of the 

three aforementioned countries, some archival documents retrieved from the University of 

Chicago explain the reasoning and motivations of cybernetic thinking in the 20th century. For 

example, the archival documents from the Polish socialist economic cybernetician Oskar Lange 

from early in his career help explain his later theoretical contributions for developing cybernetic 

socialism. These references provide additional groundwork for the later development of 

cybernetics as a viable form of cyber-economic planning, and the additional texts are utilized to 

provide context for the geological analysis. 

Conclusion 

The purpose of engaging with texts through the lens of rhetorical analysis is to dig more 

deeply into the meanings of the texts under investigation. Regarding cybernetics, through a 

rhetorical analysis I will bypass the nuances of mathematical and technical applications of 

cybernetics in favor of examining the overarching and emergent meanings within cybernetic 

discourses. Each section of analysis will consist of a brief historical overview of economic and 
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social tensions that were preceding the cybernetic moments of each specific country. Next, my 

examination will consider metaphors within each area of analysis. Specifically, I will explore 

these specific metaphors: the “steersman” from the Soviet Union, “brain” from Chile, and 

“automaton” from Turkey. In addition, I will be looking for the emergence of these metaphors 

transnationally. Each of the metaphors of cybernetics builds on one another and cannot exist on 

their own. The steersman metaphor references an agent who engages with the machine, the brain 

metaphor indicates the undergirding logic of centralization, and, the automaton is a self-initiated 

and self-sustaining mechanical system that operates without the need of a human. All cybernetic 

systems inherently need to incorporate the steersman, brain, and automaton to function. 

However, each instance of cybernetic emergence internationally indicates a reliance on a 

particular metaphor over others. Although, the logic of cybernetics can only operate when all of 

the three aforementioned metaphors are utilized to make a fully functioning system. In this 

thesis, I will trace the genealogy of these metaphors to identify how each nation emphasized 

different aspects of cybernetic metaphors in an effort to solve the social contradictions through 

the political application of cybernetics. 
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CHAPTER IV: SOVIET CYBERNETICS REVIEW 1967 

Introduction 

Following the discovery of cybernetics in the United States, Soviet scientists were 

enthralled by the increasing popularity of computers and Norbert Weiner's cybernetic theories. 

However, prior to gaining mass recognition in the Soviet Union, cybernetics encountered 

opposition from Stalinist and other anti-Western media, dismissing it as a "pseudo-science" and 

drawing parallels to a form of "modern slavery."127 This chapter of the thesis will examine the 

utilization of metaphors among three primary essays that focused on defining and developing the 

Soviet cybernetic experiment. Before doing so, I will trace the genealogy of relevant historical 

components that relate to the later cybernetic moment in the Soviet Union by descenting into the 

text.128 In particular, because of cybernetics interest in reorganizing central planning of the 

Soviet Union, examining the early debates over the questions over information transfer and 

managing the government the Soviet Calculation Debate and also situating the analysis within 

the controversial role cybernetics played in the Soviet Union when it was first introduced to the 

public. Afterword, the chapter will analyze three texts from the Soviet Cybernetics Review that 

provide an emergence of ideology as seen within the discourses exchanged and promulgated to 

the public between the authors.129  

Socialist Calculation Debate 

To understand the emergence of cybernetic thinking as a political undertaking, one must 

consider the debates surrounding the economic trajectory of society prior to the mid-20th century. 

 
127 Benjamin Peters, How to Not Network a Nation, (Cambridge, Mass: MIT Press: 2016), 30.  

 
128 Maria Tamboukou, “Writing Geneologies: an Exploration of Foucault’s Strategies for Doing Research,”  

Foucault and Education 11, no. 4., (2019),  208. 
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Ludwig von Mises, a liberal Austrian economist who played a key role in shaping 20th-centruty 

libertarianism, published his critique of socialist planning in 1920, five years after the Bolshevik 

Revolution.130 The political goal of the Bolsheviks entailed the creation of a classless society, 

which they believed could be attained by establishing a planned economy.131 Mises perceived 

socialism as the means of production owned by the state, and he argued that rational production 

without free markets would be a disaster because the free markets establish prices.132 As a fellow 

at the Austrian school of economics, Mises provided a theoretical critique against the supposed 

superiority of socialist planning over capitalist economies. Mises reiterated questions that the 

recently founded Soviet Union was trying to answer: how will the new socialist government 

develop a system to establish central planning? And, how will those central planners know how 

to run the economy? The answers to these questions were a prerequisite for the continued 

existence of the Soviet Union as a project toward socialism, rather than a quixotic aspiration that 

was on the verge of expiring. 

 However, Mises’ critique did not obtain cultural purchase until it was republished in the 

1930s during the Great Depression by Mises’ prodigy, Freidrich Hayek.133 The publication of 

Mises’ Economic Calculation in the Socialist Commonwealth initiated what is now known as the 

Socialist Calculation Debate. Although economists from around the world entered the debate 

with their own positions, the exchange between Friedrich Hayek and Oskar Lange underscores 

 
130 The main opponents of this text were Marxists who advocated for the labour theory of value. Specifically, see: 

“Marx, Engels, Lenin, Trotsky, Kautsky, Neurath & Bauer.”  

 
131 Auerbach and Sotiropoulos utilize Hilferding. Paul Auerbach & Dimitris P. Sotiropoulos, “Revisiting the 

Socialist Calculation Debate: The Role of Markets and Finance in Hayek’s Response to Lange’s Challenge,” in 

Economic Crisis and Political Economy ed. Ricardo Bellofiore & Ewa Karwowski, (London: Palgrave Macmillan, 

2014), 212-230. 
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the primary tension between libertarian intellectuals of Western capitalism and the Eastern 

project of Soviet Socialism that was attempting to create a rationally planned economy.  

An essential difference between the capitalist and socialist economies of the 20th century 

was that capitalist economies argued for the prioritization of the market, allowing for businesses 

to operate independently from the state. This was in contrast to socialist economies such as the 

Soviet Union that attempted to overcome markets because markets were perceived as chaotic and 

difficult to predict, since the state dictated the price independently from market forces.134 

Hayek’s contention against pre-planning prices was focused on the market as a determining 

factor for prices since the consumer population who was able to dictate prices according to their 

actions in the marketplace, as buying particular goods would create a constant flow that changed 

the demand for products. At the time, this was seen as a natural occurrence that could not be 

replicated outside of actual market transactions.  

However, for socialist economists such as Oskar Lange, the socialist economic structure 

could provide order to the world by allowing for scientific planning to map out models of price 

and demand outside of the real world based on mathematical theories and use of simulations to 

bring forth predetermined prices before goods reached the market, which would ensure financial 

stability. Financial stability was missing in the capitalist system, as people from around the world 

struggled during the great depression. As a result, arguments posed by socialist economists were 

even more persuasive due to the irrationality of the capitalist market.  

Fundamentally, the debate between Hayek and Lange concerned the notion of how nations and 

economies deal with information. For Hayek, information pertaining to the economy can only 

arise spontaneously as a naturally occurring phenomenon, whereas for Lange, information can be 

 
134 Paul Auerbach & Dimitris P. Sotiropoulos, “Revisiting the Socialist Calculation Debate,” 212-230. 
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prefigured, tested, and applied to nations and economies. The 20th century debate over economic 

planning raised fundamental questions concerning information transfer in the modern age. The 

information age had begun, and whichever nation was best able to transfer information properly 

would lead the globe for the rest of the century.  

Soviet Cybernetics 

Cybernetics was one of the most controversial scientific projects embarked on by Soviet 

scientists. Although cybernetics was emerging during a time when the great powers were in their 

economic boom period, due to the Cold War, any science or technological development needed 

to play an important role in strengthening one’s positioning on the world stage. By the mid-20th 

century, the nation continued to lack the efficiency of a fully functioning economy as was 

promised by the Bolshevik Party. 

As the Soviet Union struggled with creating rational planning of the economy, the 

scientific intelligentsia of the Soviet Union looked elsewhere to help solve the crisis of the 

socialist economy. Soviet scientists were initially introduced to cybernetics along with the rest of 

the world after the 1947 Macy Conference in New York.135 Scientists in this era were especially 

tuned into Norbert Wiener’s arguments on synthesizing human communication with machines. 

However, before cybernetics could become a reputable field of study, it was met with 

institutional attacks. Although the study was not banned in the Soviet Union, the new science 

was resisted by the media. In addition, cybernetics was also met with hostile backlash from 

Joseph Stalin, as he excoriated the discipline for being a product of the venomous Western 

bourgeoise culture. 

 
 
135 Benjamin Peters, How to Not Network a Nation, (Cambridge, Mass: MIT Press: 2016), 48. 



42 

Under the leadership of Stalin, debates within the third international focused on the 

antagonisms of capitalism and socialism; but instead, the main social contradiction in Soviet 

society was one over West versus East according to the Stalinist paradigm.136 As noted by 

Gerovitch, this frame of thinking had a great impact on the way science was interpreted and 

discussed in the Soviet Union, as scientists who were introduced to American science were 

forced to take on slogans such as “Criticize and Destroy!” or “Overtake and Surpass!”137 Every 

aspect of socialist science needed to follow the Eastern line; even famous scientists such as 

Trofim Lysenko, who attempted to posit his own superior socialist doctrine of science in an 

address, had his speech edited by Stalin to fit the rhetoric of ideological line of Stalinism during 

the Cold War.138 However, to say the various disciplines of science completely followed the line 

of Stalinism during this period would be an overstatement, as scientists made discursive turns to 

develop science while also maintaining their position in society. The enmeshing of science and 

ideology divided scientists as internal disputes emerged over the role ideology should play in the 

development of science.139 

 The outcome from the discursive battles within the scientific milieu of the Soviet Union 

resulted in what has been deemed by Gerovich to be cyberspeak. Taking the phrase Newspeak 

from George Orwell’s novel Nineteen Eighty-Four, where the totalitarian state forced onto their 

 
136 Slava Gerovitch, From Newspeak to Cyberspeak: A History of Soviet Cybernetics, (Cambridge, Mass: MIT Press, 

2002), 119-120.  
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to ideologemes, the phrase “Marxism-Leninism”, the self-described ideology of Stalin, was used as a signifier for 

scientists to use as a linguistic maneuver to justify their research and how it followed the party line. 
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people a language that would follow party lines, cyberspeak notes the way cybernetics allowed 

for scientists to continue their research and follow the party line. In addition, cyberspeak also 

allowed for the unity between disciplines as the ambiguities of the cybernetic project was able to 

bring together multiple disciplines together as a meta-science that shared the same goal between 

the sciences, while also following the needs of the Soviet Union.140 

 The following analysis published in the Soviet Cybernetics Review includes articles 

written by scientists and academics published earlier in Russian and later published between the 

late 1960s to the mid-1970s for an English-speaking audience in the United States. Whereas the 

early cyberneticians engaged in cyberspeak to communicate the congruity of cybernetics with 

Marxism-Leninism during the radical reformist period under Nikita Khrushchev, the later period 

of cybernetics in the Soviet Union was seen as a science of the status quo under the leadership of 

Leonid Brezhnev.141 These articles are especially salient to the developing cybernetic tradition as 

they were originally written between the period of 1964 and 1966 and underscore the transition 

of cybernetic trends representing the Khrushchev to Brezhnev eras.  

Soviet Cybernetics Review – July 1967 

Exploring the development of cybernetics in the Soviet Union, a monthly English 

periodical that translated Soviet cybernetic documents was promulgated by the RAND 

Corporation (RAND) under the title Soviet Cybernetics Review (SCR). Between the years 1967 

to 1974, RAND was invested in tracing the development of computational technology, Soviet 

industry, and cybernetic scientists throughout these articles, compiling fragments and pieces of a 
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44 

cybernetic industry that spoke to the Soviet’s technological development. RAND was created by 

the United States Air Force as a private-public research agency.142 Although it is unclear if the 

wider public in the United States had access to these RAND reports, translations were most 

likely picked up and studied by Cold War actors that were tied to the United States government 

and military. In particular, some of the thinkers analyzed such as Viktor M. Glushkov played a 

key role in planning the interconnected economic network. As noted in a Party Central 

Committee Plenum in 1962, Khrushchev wanted to adopt Western managing techniques and 

apply them to Soviet society.143 In addition, resolutions issued by the Central Committee and 

Council of Ministries proposed advancing computing technologies and reforming the command 

economy through computer networks in May 21, 1963. These included multiple Soviet 

cybernetic projects such as CEMI, the Institute of Cybernetics and OGAS Project.144 Although, 

Peters indicates the economic bureaucracy was less thrilled about embracing large-scale 

technological reforms.145  

Considering the timeframe in which these pieces were written and later edited for an 

English-speaking audience is essential when analyzing the publications from the Soviet 

Cybernetics Review. First, Wade B. Holland’s essay briefly examines the central arguments for 

each piece. Moreover, it is crucial to remember the time of publication and subsequent 

translation of the articles. "Some Problems of Cybernetics" originated and was published on 

 
142 RAND made historic contributions to the later development of the internet, following the 1950s when RAND 

prioritized nuclear policy and the 1960s that served as a military and intelligence contractor for the United States for 

subsequent decades. 
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September 6th, 1964, marking the end of the reformist period of cybernetics during the 

Khrushchev era (1955-1964). The latter two articles, “The National Economy and Computer 

Technology” and “The Art of Control and the Computer” originally saw publication on March 

10th,1966, and July 10th, 1966, respectively, in the Soviet Cybernetics Review. These articles 

underwent translation from Russian to English and subsequent editing by Wade B. Holland who 

published them in the July 1967 edition of the Soviet Cybernetic Review. Although debates on 

cybernetics had been spanning decades prior to 1964, these three pieces were published by three 

cybernetic thinkers who had firsthand experience in developing the cybernetic infrastructure in 

the Soviet Union. Hence, the translation of the essays into English indicates that the mid-1960s 

were a relevant moment for English-speaking intellectuals to consider cybernetic development in 

the Soviet Union.146 

Cybernetic Problems 

V. M. Glushkov, A. Dorodnitsyn, and N. Prokofyevich authored the article titled “Some 

Problems of Cybernetics,” which addresses the problems and possibilities of advancing 

cybernetics technology in the Soviet Union. In the introduction, Holland raises concerns 

regarding the readiness of mass industry in the Soviet Union to undergo information 

reorganization for the purpose of improving economic development. Furthermore, Holland 

 
146 As Peters indicates, the United States was concerned about the development of Soviet Cybernetics as the CIA’s 

Russian specialist John J. Ford (who later became the president of the American Society for Cybernetics) had  

meetings with Attorney General Robert F. Kennedy and President John F Kennedy about Soviet cybernetics. 

Ironically, the discussion over Soviet cybernetics with JFK was interrupted by an emergency meeting revealing the 

discovery of nuclear missiles in Cuba. Peters, How to Not Network a Nation, 45. 
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emphasizes the question of whether there is sufficient technical infrastructure to develop national 

cybernetic systems.147  

In the essay's first section, Glushkov, Dorodnitsyn, and Fedorenko advocate for the 

necessity of cybernetic systems of control. The essay supports a broader project that aims to 

establish a comprehensive technological framework, enabling the application of electrical 

computing methods to revitalize the economy of the Soviet Union. The essay begins:  

Cybernetics, one of the youngest sciences, is rapidly achieving successes in various fields 

of human activity. Early applications of electronic computers in scientific research 

projects have already realized significant results. … However, the most important field 

for the application of computer technology, the field where it yields a direct economic 

effect, is the field of economics itself, the field of accounting, control, and planning.148  

The essay follows up on the argument for the necessity of planning by articulating the 

relationship between the development of the economy and computational technology or the 

technical machines that will run in conjunction with cybernetics. The argument identifies 

specific areas where computational technology can improve the national economy by 

establishing connections among diverse economic elements. Within the first section of the 

argument for cybernetics, there is a strong emphasis on computational technology that can yield 

national-level changes. The authors stress the importance of the Soviet cybernetic project 

focusing on building computational technology capable of storing and automatically circulating 

information, making use of a robust memory to facilitate this organizational process. For 

example:    

Thus, the equipment on which computations are performed ought to also have a memory 

in which these data can be stored and automatically transmitted to the machine. This is 

why our planning and operational organizations, equipped only with adding machines 
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and punchcard equipment, are capable (no matter how much we increase their staffs) of 

performing only very tentative and rough calculations and of controlling the economy in 

far from the best manner. The realization of optimal planning and control is impossible 

without the extensive and, moreover, rapid introduction of electronic computers.149 

Connecting the necessity of electronic computational machines to the development of cybernetic 

memory that functions through feedback loops, the authors highlight how cybernetics will 

metaphorically operate as the brain, contributing to the realization of optimal planning for the 

Soviet economy. In particular, when the authors reference “memory” and data being stored and 

automatically transferred, they are expressing the functions of a brain and how it should store 

and transfer information. In this passage, the tenor are the computers that are referenced as 

“equipment data is stored,” and the vehicle is the notion of “memory” and how it functions in an 

automatic fashion in the machine. The idea grounding the metaphor is that the machines 

operating on cybernetic principles will function like the utmost rational human. Because the 

electric computer is a highly sophisticated machine, they are able to conduct rational planning 

unlike any system previously tried in the Soviet Union. This is seen in the final phrase of the 

quote articulating the impossibility of extensive planning and control without the introduction of 

computational technologies. 

In their argument, the authors emphasize the importance of developing computational 

technology to overcome the current economic stagnation. They propose the creation of an 

automated system capable of storing and transferring information. The development is deemed 

essential to integrate all productive areas of society, such as kolkhoz (collective farms), shops, 

the Gosplan, and the Soviet Union National Economic Council, and unify them with electric 

 
149 Underlines in the quotation are Glushkov, Dorodnitsyn, and Fedorenko’s emphasis. V. Glushkov, A. 

Dorodnitsyn, & N. Fedorenko. “Some Problems of Cybernetics,” 41. 
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computers operating within a cybernetic framework.150 This section builds upon the preceding 

argument by highlighting the synthesis of different aspects of society as separate organs under 

the cybernetic computer centers. In this passage, the authors strengthen their argument for the 

practical application of cybernetics as they provide examples of various social organs and 

illustrate how electrical computers enable the nation's scientific forces to merge with the 

governing body, effectively unifying the diverse forces of production. The authors state, 

Investigations recently conducted show that a comprehensive solution of economic 

problems in preparing optimal solutions for the management of the national economy at 

all its levels (from kolkhozes, shops, retail centers, to Gosplan and the Soviet Union 

National Economic Council) can be accomplished only through a unified system of 

computer centers.151 … we cannot permit dispersal of the nation’s scientific forces and 

lack of coordination of local systems being created for planning and control automation. 

Otherwise it will be impossible to collect the systems being developed in various organs 

into a unified whole.152 

The cybernetic system emphasizes the unity of the capitalist market forces in the Soviet Union 

with the political and economic interests through computer centers. In this sense, technology and 

its ability to emphasize control will facilitate the rejuvenation of national planning as a 

computational machine brain unifies the Soviet Union and coordinates the rational functions of 

society. The implicit metaphor that the authors are advocating for is that a steersman must 

command the development of cybernetic systems.153 Second, they implicitly reference party 

 
150 V. Glushkov, A. Dorodnitsyn, & N. Fedorenko. “Some Problems of Cybernetics,” 41. 
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153 Similar to one who commands a ship, the steersman is the leader of the machine, as they are the individual who 

commands the direction of a technology. In addition, the phrase “steersman” references the original inspiration for 

the word “cybernetics”. However, the notion of steersman serves as a useful linguistic tool due to its reference of an 
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February 1967 of the Soviet Cybernetics Review titled “Pilot in a Sea of Formulas” makes a direct reference to the 

steersman metaphor in the title of the essay. The brief essay indicates the need for a new human-made language that 

could program computers into recording information into the memory of a computational machine, so it can function 

automatically. The publication of the article demonstrates two possible scenarios. First, the arguments for improving 
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intellectuals to serve as steersman, and the authors imply a biological metaphor to computer 

technology where they utilize cybernetic logic through the reference of the cybernetic technology 

as “organs.” The metaphor may be broken down into its core components, as seen in the quote, 

the tenor are the computer centers that can rationally organize society, and the vehicle explaining 

this process comes from the phrase “various organs into a unified whole.” The metaphor is 

grounded on the notion that computer systems are similar to various organs, and that they need to 

be unified and developed to bring together the nation state. 

 In the first section of the essay, the authors stress the necessity for the Soviet Union to 

adopt cybernetic computational technology for the rational organization of society. This 

establishes the creation of an automatic "brain" that unifies all economic modes of society by 

utilizing its memory to generate cybernetic feedback loops.  In the second section of the article, 

the authors transition from underscoring the benefits of cybernetic infrastructure to focusing on 

the production of the necessary equipment and justifying the structure and leadership of the 

unified cybernetic “brain.” The authors specifically bring to the readers’ attention the inadequacy 

of the current production of electrical computational technologies in achieving a unified 

economic system, attributing it to the lack of organized production for “peripheral units.” They 

stress that the mere acquisition of advanced computational technology by organizations falls 

short of enabling cybernetics to unify all aspects of society effectively; instead, all aspects of the 

organization must possess an equal development of electrical computational technology. 

Drawing upon examples of past development, the authors demonstrate how the absence of 

quality of production of computational technology has compelled organizations to resort to 

 
cybernetic systems by Glushkov, Dorodnitsyn, and Fedorenko that were written in 1964 are taken seriously as later 

intellectuals are attempting to improve the functionality of the system. Second, the necessity of radical leadership 

such as a steersman could express direction through a tangible machine language that would create an automatic 

cybernetic system that could operate on its own after receiving direction from humans. 
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unregulated methods in establishing units, resulting in a decline in technological quality. They 

state: 

In practice, no one bears responsibility for creating and producing data-processed systems 

in the management and control field. As a result, organizations that purchase computers 

must provide the needed peripheral units by handicraft methods. None of the computer 

producers bears any responsibility for introducing them into the economy. In practice, 

this leads to poor quality! Obviously, the procedure for producing electronic computers 

should be altered. It would make sense right away to organize scientific and production 

associations —i.e., firms—based on the largest enterprises currently producing electronic 

computers. The firms must guarantee the reliable operation of machine systems for a 

definite period and disseminate all needed debugging and repair service facilities.154 

Hence, in this section of the essay, the authors acknowledge the lack of extensive technical 

development necessary to establish a unified cybernetic brain that can connect the primary 

components with the "peripheral units" throughout the Soviet Union. The article explicitly 

conveys to readers that the cybernetics project has not yet built a sufficient infrastructure and 

relies on identifying key players who will serve as the metaphorical steersman in managing the 

economic reorganization of the industry. Consequently, this section closely aligns with the final 

section of the essay, wherein the crucial figures constituting the cybernetic brain, responsible for 

unifying the different organs of society, are described. 

Concluding “Some Problems of Cybernetics,” the authors underscore two significant 

considerations for Soviet cybernetics. First, they place emphasis on organizing production 

around pragmatic considerations of mass production and technology maintenance. They 

highlight the necessity of an appropriate authoritative body responsible for designing, 

developing, and maintaining cybernetic equipment for the advancement of cybernetics. Second, 

the authors stress the significance of consolidating production within the largest computer 

enterprises. This emphasis demonstrates the strong belief of Soviet cyberneticians in the 

 
154 Underlines in the quotation are Glushkov, Dorodnitsyn, and Fedorenko’s emphasis. V. Glushkov, A. 

Dorodnitsyn, & N. Fedorenko. “Some Problems of Cybernetics,” 45. 



51 

existence of an “appropriate authority” capable of managing the development of cybernetics and, 

indirectly, society’s management. Although the passage above leaves it vague, the concluding 

section of the essay delves into cyberspeak and reveals the figures who would lead the 

development of cybernetic technology. They posit: 

In conclusion, we want to emphasize the importance of publicity on the application of 

cybernetics in solving national economic problems. To a large degree, the nation’s 

universities, cybernetic centers specially-organized for this purpose, seminars, etc., could 

assist in this. The use of the achievements of computational mathematics and computer 

equipment guarantees the further rapid progress of our socialist economy. It is not 

without cause that Program of the Communist Part of the Soviet Union devotes such 

attention to this problem. This article is an attempt to find some firm paths for most 

rapidly solving the problem.155 

Therefore, when the authors advocate for the publicizing of the cybernetics project calling for 

universities and cybernetic centers to unite in addressing the nation’s economic problems, they 

call for the intellectuals of the Soviet Union to lead the cybernetic “brain.” Although there is no 

direct reference to the brain, the ending of the text speaks to an emergence speaking to the 

evolution of who constitutes the “brain” as the text progresses.156 Although in the beginning of 

the essay speaks to the brains ability to utilize memory, the conclusion moves onto suggesting 

the figures who will make up this “brain.” The conclusion of this passage indicates the way the 

politics of cybernetics is anchored in the development of an “appropriate authority” that is 

capable of managing all areas of the national interest through its connection to the economy. 

National Economy and the Computer 

In How to Not Network a Nation, Benjamin Peters points out a difference in cybernetic 

metaphors between the United States and Soviet cybernetic systems by comparing the American 
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ARPANET and the Soviet OGAS system.157 While the United States ARPANET was treated as 

a simple metaphor of "brain" and envisioned the nation as a "single distributed brain of users," 

OGAS was better understood as a metaphor based on the nervous system where Moscow and the 

economic planners would serve as the "brain" of the nation that connects across the Soviet Union 

through an interconnected nervous system spread throughout the nation to include the working 

class.158 Thus, the party elite in Moscow and the economic planners who occupy the “brain” are 

the bureaucracy. Although this distinction is significant as it indicates the difference in how the 

relationship between power and the working class is imagined between the nations, I argue that 

the underlying metaphor that is expressed between the two nations demonstrates a significant 

similarity: the need to conceptualize technological projects as biological. Therefore, 

implementing biological metaphors when conceiving the social system was ideological by 

naturalizing the power of technology while ignoring the political question of achieving or 

developing socialism in the Soviet Union. 

 The body has been an insight for cybernetic thinkers due to how the human body 

implements feedback loops to self-regulate, such as maintaining body temperature through 

autopoiesis to maintain its system. Similarly, Soviet cyberneticians found it plausible to 

transform paper-based national economic planning toward a paperless self-regulating technical 

apparatus through the utilization of national computers that would connect all pieces of the 

economy to allow for the autonomous regulation of society. The primary goal is to overcome the 

 
157 Although not explored in this thesis, OGAS stands for “All-State Automated System.” The OGAS lead by 

Glushkov was the Soviet Unions attempt to create a national cybernetic command economy. The pieces analyed in 

this thesis come from the period following the failure of staging the OGAS. Benjamin Peters, How to Not Network a 

Nation, (MIT Press: 2016), 107.  
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difficulties of bureaucracy; however, I argue that in this world, technology allows for all of 

society to be automated and abdicates the autonomy of the working class by the state. 

 The publication of this piece occurred two years after the release of "Some Problems of 

Cybernetics." Dorodnitsin reiterates some arguments made in the prior essay while he 

emphasizes the necessity of computational machines for developing the planned economy. 

Dorodnitsin indicates that his understanding of cybernetics focuses on creating appendages of the 

state that are based purely on input and output of information, with the brain rather than 

autonomous appendages that are interconnected among each other. This piece sets the 

framework for the emergence of the ‘brain’ through its emphasis on computation and control 

setting up future cyberneticians to see in those systems of computation the metaphor of the 

‘brain.’’ Additionally, he emphasizes his desire to solve the problems inherited from years of 

bureaucratic rule, because the inability to achieve "scientific planning," which was the promise 

of Marxism, becomes apparent. He states: 

It is clear that a complete solution to the problems of scientific planning and the 

administration of the national economy can be realized only on the basis of modern 

technological revolution in methods of economic information processing. The foundation 

of this revolution is the modern computer. No matter how formidable the above-

mentioned figures appear to be, they pose no insurmountable problems to electronic 

computers.159 

According to Dorodnitsin, the resolution of social administration problems can only be achieved 

through the “modern technological revolution,” i.e., cybernetic computers. Although his claims 

align with the broader concept of Marxism as a science that permits the development of tools to 

tackle societal issues, they reveal desperation and excessive dependence on technology and 

technical solutions in the pursuit of socialism. Thus, the passage emphasizes the shift of Soviet 

 
159 A. Dorodnitsyn. “The National Economy and Computer Technology,” Soviet Cybernetics Review, no.6 (July 
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cyberneticians away from reiterating the definition and purpose of socialism toward an 

acceptance of the current conditions of state planning. The problem, as they see it, lies not in the 

goal of the movement but rather in the technical means and capacity. This raises the question of 

how cybernetic theorists, who are not clearly interested in shaping socialism, are intertwined 

with the task of regulating the relationship between businesses, the people, and the state. 

 After establishing the importance of technology in societal development, Dorodnitsin's 

argument undergoes a shift toward normalizing the process of cybernetics. He accomplishes this 

by using metaphors to present it as a natural social process. He first divides the computer's 

information transfer process into inputting and outputting information. Moreover, he identifies 

the central processor of the computer as the central "brain." He states: 

The computer is a complex assembly of various devices. They may be divided into two 

basic groups, as follows: components which process and store information, and 

components which receive and output information. … Obviously, the principal part of the 

computer is the central processor. It is the brain and the nervous system of the machine. 

The data input and output devices --i.e., the peripheral components--are akin to the sense 

organs, the arms and legs, and the tongue of the machine. At a time when the “brain” of 

our machines has reached a high level of development, the peripheral components far 

from satisfy the requirements for processing the large mass of economic data.160 

In this passage, Dorodnitsyn directly refers to how a cybernetic system, based on computer 

technology, should function as a body directed by a central organ while being interconnected by 

peripheral subsections. This is the most direct metaphor that connects the project to the 

biological anatomy of the individual and showcases the way cybernetics advocates for an organic 

form of understanding political governance. Here Dorodnitsyn utilizes the tenor of the computer 

and applies the vehicle of the brain and nervous system to ground his metaphor in the notion that 

the pieces of computers fulfill the role of an organic system such as the human body. Following 
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this metaphor, he also highlights the lack of development in "peripheral components" compared 

to the central units, which parallels a similar issue raised three years earlier in the co-authored 

essay "Some Problems of Cybernetics." The essay concludes with a call to increase the 

production of computer technology and incorporate the mass development of computer 

technology into the five-year plans.  

 Dorodnitsin emphasizes how the power of metaphor and the naturalization of society 

derive from the assumption that the Soviet Unions' development has stagnated due to the lack of 

technology in the nation. Instead of questioning how computer technologies contribute to the 

socialist program, Dorodnitsin's essay assumes that societal deficiency stems from 

underdeveloped technology. Hence, the metaphor's power lies in reaffirming the existence of the 

current socialist program by utilizing technology to solidify the state's goals. Essentially, the 

cybernetic movement and biological metaphor reverse the concepts of means and ends. 

Dorodnitsin assumes that the current Soviet socialist system can achieve a self-regulating 

cybernetic society rather than cybernetic technology (the means) serving the purpose of 

achieving socialism (the ends). The focus shifts from overcoming bureaucratic difficulties to 

utilizing technology to transcend them and make them ubiquitous. 

Computer Control 

In the three-part conversation on cybernetics, the final essay includes an interview 

conducted by Izvestiya with Glushkov. The interview was originally published in Cyrillic in July 

1966 and later re-published in English in September 1966 with the title "The Art of Control and 

the Computer." The published interview encompasses three questions: 

1. “How do matters stand with regard to the adoption of computer technology in 

control of the economy?” 

2. “Along what lines should automation of control of the economy develop?” 
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3. “What is delaying the adoption of computer technology?”161 

Despite continuing the ongoing debate explored in the preceding two articles, this essay by 

Glushkov presents a more comprehensive and detailed examination. Here, he provides specific 

and precise answers to the questions surrounding cybernetic planning, emphasizing the exact 

needs for establishing a fully automated cybernetic system. 

Cybernetic theories rely on utilizing information feedback within larger systems, thereby 

intertwining with the imaginative potential of computational technology in establishing organic 

connections within a nation. For example, the concept of “DNA” exists in all living organisms, 

regardless of their notable distinctions. Dogs, cats, and plants, despite their dissimilarities, share 

fundamental building blocks, such as DNA, as Glushkov explains:  

But one must understand: computer technology is only an instrument. The same 

instrument for economists as for doctors, soldiers, mathematicians, and physicists. In 

general, scientific work is impossible without it, and this also means scientifically based 

control of the economy.162 

While expanding on Dorognitsin's argument in the previous essay about the universal 

technological connection facilitated by cybernetics between industries, Glushkov places 

emphasis on the nature of technology and its tools as the basis for controlling the economy. His 

mention of doctors, soldiers, mathematicians, and physicists highlights how computers can unify 

various means of control as they function as the “same instrument.” Although the references to 

occupations that use computers for different tasks do not offer any valuable metaphors, they do 

indicate the ubiquitous application of cybernetics to all spheres of the economy. After asserting 

that computers serve as this fundamental “same instrument,” he elaborates on his argument that 

computer technology extends beyond a mere calculating machine and instead operates within an 
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organic system. In doing so, he establishes a link between the passage and cybernetics. Glushkov 

argues: 

One cannot regard the computer only as a means for calculation. It can undertake the 

processing of the most diverse data, can write and send a business letter, can given an 

order to a dispatcher, and can, if necessary, dynamically alter a plan or intervene in a 

critical situation in the operation of a transportation system. All these possibilities for 

computers are open upon the creation of cybernetic systems to control an enterprise as an 

organic whole.163 

What sets computational machines apart from other simple machines is the range of tasks they 

provide the user. They surpass basic calculations as the computer maintains an “organic” 

character absent in other technologies. Glushkov emphasizes that unlike other machines designed 

for specific purposes, computers facilitate information processing, letter sending, and 

intervention in emergent situations. He continues to utilize the computer as the tenor, whereas 

the vehicle for his argument is the idea of “organic whole” which is grounded on the fact that 

organic whole assumes a type of management that can consider the most diverse sets of tasks. 

Although the brain is not specifically mentioned, it would be the only cybernetic system in this 

context that could organize computers to provide organic control. Due to the availability of these 

diverse tasks in a single technology, computers can function within a broader ecosystem of tasks, 

operating as a cybernetic system that can organically handle social tasks. Although Glushkov 

refrains from making specific claims to further explain the connection between computers and 

their vital organic function, he continues to indicate how cybernetics infuses life into computers 

themselves. He states: 

In the end of themselves, computers are dead without their operating programs. They 

cannot be used as, say, a lighting system--turn the switch and the light comes on. The 

computer lives only when it is part of a definite cybernetic system, when the software has 

been added.164 
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Therefore, considering the computer in isolation is inadequate when comparing it to an organic 

whole. Instead, the computer establishes a link to the organic character of objects in society by 

undergoing a social transformation as it integrates into a cybernetic system. This quotation 

further demonstrates the organic character of cybernetic computers when they are compared as a 

living thing. The tenor being the computer is expressed through the vehicle of a cybernetic 

system to ground the metaphor in the notion that the computer is “alive” once it is tied to a larger 

cybernetic system. This transformation occurs when the computer is equipped with specific 

software and establishes connections to other functioning computers, forming a cohesive 

cybernetic whole. 

Advocating for the recognition of the organic character of cybernetic machines, Glushkov 

highlights their operational significance within the broader national economy. In his final 

argument, Glushkov states that computers will automatically gather information and generate 

economically-based solutions, enabling rational planning and control according to the specific 

requirements of government entities or “organs” of the state. 

Conclusion 

When the essays are taken in their totality, they add to the genealogy of cybernetic 

discourses by showing the evolution of organic metaphors and the role they play in constituting 

Soviet Cybernetics. During this period, most authors employed metaphors linking cybernetics to 

biology, resulting in two fundamental consequences. First, the cybernetic model is naturalized 

through the use of biological metaphors like “organic system.” These metaphors mirror the 

organizational process of complex systems, aligning with the viewpoint advocated by cybernetic 

theorists. In a biological organism, self-regulation occurs through a brain that commands all 
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appendages via a self-regulating neural system. The texts add to the emergence of naturalizing 

metaphors as a cybernetic model of governance may involve the party acting as the “brain” that 

connects all parts of the economy through a “technical neural system” facilitated by cybernetic 

information flows. Second, the use of natural metaphors indicates the cybernetic aim of self-

replication. Although complex organic systems, such as frogs and humans, exhibit varying levels 

of complexity, every biological organism strives to replicate its existence. For example, both 

frogs and humans possess a biological telos of self-replication. Similarly, cybernetic systems, 

like natural organisms, seek to establish a circular flow of information that upholds a specific 

telos. Within the Soviet Union's context, the strategic use of natural metaphors aims to persuade 

readers regarding the indispensability and inevitability of cybernetics and the development of 

computer technology. It reflects a deeper theoretical drive to control and maintain information 

flows within the Soviet Union, fostering growth while preserving its fundamental telos and 

structure. 

Each of the three essays also reaffirm Slava Getrovitch’s research while complicating 

cyberspeak's development. On one hand, the cybernetic theories published in these texts identify 

the subtle ways Soviet cyberneticians imagined politics in the Soviet Union. For example, 

metaphors that referenced the party as the organizational head of the Soviet Union connected 

cybernetics with the larger political structure of the Soviet Union. On the other hand, the 

aforementioned articles identified practical concerns regarding the development of cybernetic 

technologies rather than obvert references to the development of Marxism-Leninism as a 

scientific model.  

 The essays also reaffirm the significance of the Soviet Calculation Debate between Von 

Mises and Oskar Lange. The need for a viable project that would breathe life back into the 
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political-economic condition of the Soviet Union did not emerge in a vacuum. Rather, it has a 

deeper history that ties back to earlier discourses in the 20th century. The struggle to collect, 

process, and circulate information in the Soviet Union was a longlasting concern that also 

complicated the potential for future development. Therefore, the Soviet Calculation Debate 

serves as an example where debates over the development of the economy were held between 

capitalist and socialist economists. These discourses express the relationship between the 

inspiration capitalist economists drew from socialist visions. These debates re-emerge under a 

new light with Friedrich V. Hayek, a neoclassical economist and a founding father of 

neoliberalism, who was intrigued by trying to find universal principles in the natural sciences 

that applied to society. Given cybernetic theorists' proclivity toward utilizing metaphors to 

intertwine cybernetic logic with natural biology, it was an easy step for Hayek to then argue for a 

neoliberal economic system that operated under its own terms of self-regulation.  

 Finally, the utilization of metaphors reveals the rhetorical fluidity between the authors as 

they attempt to explain cybernetic development through metaphors. Due to cybernetics’ focus on 

attempting to achieve a holistic system, the utilization of metaphors necessitates a narrowing of 

focus that quickly vanishes into the larger struggle for implementing cybernetics. For example, a 

common thread throughout the pieces was the necessity for a steersman – particularly the party 

that directed Soviet development forward. However, direct references to the larger system of 

cybernetics operating within the larger society organ do not explicitly reference leadership 

(steersman). Hence, it is not that these metaphors are used concretely; but instead, they are 

explicitly referred to quickly organize ideas and deftly move to other difficulties surrounding the 

lack of development of computer technology in the Soviet Union. 
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CHAPTER V: ALİ İRTEM 1960-1967 

Introduction 

The crisis of capitalism in Turkey during the mid-20th century redefined Turkish politics, 

imposing a constricting historical and political burden. Turkish cyberneticians, who saw 

themselves as individual scientists contributing to the advancement of humanity through 

apolitical scientific calculations within a broader theoretical context, were influenced by this 

crisis. Situating Turkey genealogically, one can descent into the discourses by considering the 

potential promise of cybernetics in Turkey by examining the state of turmoil and active political 

intervention occurring around the cyberneticians that invited them to consider their own 

involvement in contemporary economic crisis.165 However, the political turmoil in Turkey 

following the 1960 coup and the absence of a united Left to challenge the authoritarian political 

character of Turkish politics led to a conscious envisioning by cybernetic thinkers like İrtem to 

propose cybernetic technology as a form of governance that would transcend the need for human 

agency in politics, favoring automated technocratic rule. In other words, cybernetic technology 

was imagined as a tool to sublimate the people's will to state politics, rather than utilizing 

technology to sublimate state politics to the will of the people.  

The 20th-Centurty Crisis of Politics in Turkey 

Political and economic instability plagued Turkey before the advent of the cybernetic era. 

Before World War I, the Ottoman Empire lacked a history of development similar to that of 

Western countries, which gave rise to novel political questions that played out throughout the 

20th century as political leaders attempted to understand and overcome the burden of the 
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Ottoman Empire.166 Multiple pivotal moments in the history of the Turkish Republic shaped the 

nation's political and economic course, which, in my argument, influenced the imaginaries and 

direction of thought among Turkish cybernetic thinkers. 

First, the constitution and leadership played important roles in setting the stage for 

Turkish development in the 20th century. The first constitution of 1921 was established under 

the leadership of Mustafa Kemal Atatürk, the leader of the Republican People's Party (RPP), 

which was founded on the principles of “republicanism, laicism, nationalism, popularism, 

revolutionism, and statism.”167 Atatürk's political ambitions to remove religion from government 

and secularize the nation was reflected in the creation of a national identity through dozens of 

cultural reforms and political shifts that have shaped Turkey's national identity.168 

By the mid-20th century, the Republican People's Party (RPP), which ruled Turkey as a 

single-party regime between 1923-1946, began to lose political significance as the nation's 

leading party and was ultimately defeated by the Democrat Party (DP) in 1950.169 Following the 

collapse of fascism in the post-war period after World War II, İsmet İnönü, the political 

successor of Atatürk, recognized the need for political counterparts to hold power to maintain 

 
166 Traditional explanations of the development of capitalism in Europe do not account for the rise of capitalism in 

Turkey. The Ottoman Empire, unlike European nations, kept a close bond with an independent peasantry that was 

expected to pay taxes to the imperial palace. Any attempt to introduce industry to allow for surplus production and 

overcome rural production, which deviated from this economic model, were suppressed. In contrast, the introduction 

of industry in Europe led to surplus production and a change in the social system. Consequently, the 

“proletarianization” of Turkish workers has fundamentally different political implications. Çağlar Keyder, State & 

Class In Turkey: A Study in Capitalist Development, (London & New York: Verso, 1987), 7-8. 
167 For further political and legal explanation into each of the six arrows please read: Siska Katalin, “Fear Not…! 

Turkish Nationalism and the Six Arrows System – A State in Search of a Nation,” Hungarian Journal of Legal 

Studies, 3. 57 (2016): 257-288. https://10.155612052.2016.57.3.2.  
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political legitimacy.170 However, the success of the DP marked a significant political departure, 

while Turkey also grappled with an economic downturn in the mid-1950s. The Turkish 

population experienced an economic decline as inflation undermined the living standards and 

wages of workers, lagging behind the rising birth rate in the nation.171 

With Turkey facing an economic crisis and opposition parties vying for political power, 

the U.S. started funding the Turkish military through loans, and the U.S. began significant 

increases in military spending after Turkey joined NATO. This association with NATO shifted 

the defining feature of Turkish politics from direct nationalism to Cold War anti-communism.172 

As the power of the Turkish military increased alongside the destabilization of the nation, the 

coup of 1960 was led by the Turkish Armed Forces Union (AFU), with military generals such as 

Alparslan Türkeş and Cemal Gürsel aiming to facilitate the transition to a new and more 

equitable constitution.173 

The new constitution made promises of freedoms and the restoration of social and 

economic rights to the people, with a special emphasis on state-planned economic development 

that prioritized social justice.174 However, the military retained its economic power and 

autonomy to act as the protector of the social order even after the new constitution was 

implemented. It also sought to reduce the monopoly of power that political parties maintained by 
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introducing other political actors outside of the political parties.175 The military then wielded the 

strength and economic power to invest in economic ventures that would benefit themselves.176 

Furthermore, the military now actively engaged in Cold War politics, and anti-communism was 

no longer closely associated with political parties based on national identity. Instead, the military 

sought to maintain the system that allowed its existence. On the one hand, the military viewed 

the Left unfavorably due to their desire to overthrow the political structure and capitalism. On 

the other hand, the military was wary of Right-wing parties as these groups were highly 

politically unstable and unpredictable. Therefore, unlike in previous administrations, the military 

elite in Turkey did not automatically align with a party based on politics or shared national 

identity. The Turkish military was not motivated by either communism or nationalism, but rather 

was interested in maintaining political power, which naturally gravitated them toward a capitalist 

orientation, particularly during the 1960s.  Rather, they waited to be courted by parties for their 

support.177 Following this period, capital and labor remained in conflict, with people retaining 

the right to collectively bargain for their wages. However, by March 1971, the next military 

intervention crushed independent workers' power, as evidenced by labor organizing in favor of 

capital.178 

The Cybernetic Development of Ali İrtem 

To explore the larger philosophy of Turkish cybernetics, I will rely on Joakim Parslow's 

foundational essay, which explores the history and legacy of cybernetics in Turkey since the 
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1960s. Parslow's analysis covers Ali İrtem, Toygar Akman, and Ayhan Songar, Turkish 

cybernetic thinkers who generally considered adopting cybernetics as an apolitical solution for 

the nation's social ills.179 Parslow's analysis underscores the utility – and potential harmful 

effects – of metaphors as a tool to articulate the accepted political terms of the Turkish state, 

where metaphors allow for political repression to exist as a flow of abstracted information, 

especially in the legal, electoral, and budgeting systems.180  Following the 1960s, Turkish 

cyberneticians received a greater spotlight from the Turkish political elite due to the increase in 

conferences that hosted cybernetic thinking.181 Parslow identifies this period as a moment when 

political actors from diverse right-leaning political interests coalesced around fantastical ideas 

such as cybernetics, seeing its promising potential for state leaders to work together and unite 

against the Turkish Left. Ultimately, Parslow argues that cybernetic’s ease of information 

transfer may allow state institutions to have differing opinions, and that cybernetics was 

envisioned to create the impression of state institutions as open-minded democratic organs that 

welcome differing opinions, while the state's flexible control of information farcically conceals 

the authoritarian repression. 

Parslow's foundational essay identifies the utility of mechanical metaphors regarding 

“elections, budgeting, prosecution, judicial reviews” as operations within a larger machine 

allowing politicians to adopt cybernetic technology for rationalizing political governance while 

remaining relatively hidden from the public.182 These metaphors portray a vision of a rationally 
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planned technoscientific approach to governance, enabling conservative intellectuals to apply 

cybernetics to avoid directly addressing the state's violence, while instead promoting a de-

radicalized society. Therefore, the compatibility of cybernetics with the emergent Islamic 

political parties in Turkey emphasizes the various tactics and emphasis on the scientific 

discovery that mechanical metaphors play in synthesizing conservative political Islamic 

movements within modernity.183 

While Parslow’s research has contributed valuable insights by recognizing the usage of 

metaphors, I aim to examine the specifics of these metaphors, such as the extended linguistic role 

they play in communicating cybernetic theories to those in positions of power, including the 

naturalization of cybernetics through the use of biological metaphors to communicate its 

relevance. 

Exchange with Heinz von Foerster 

I focus my analysis of Turkish cybernetic metaphors on the archived interactions between 

Heinz von Foerster and Ali İrtem.184 This focus allows me to underscore the continuity of the 

thoughts exchanged between the two scientists and emphasize the chronology of İrtem’s most 

significant contributions to the discipline of cybernetics.185 İrtem recognized Foerster as one of 

the “greatest cyberneticians in the world,” highlighting the significance of the articles and letters 
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sent by İrtem and their extended exchanges as cyberneticians.186 Additionally, since Foerster and 

İrtem primarily communicated between the years 1960 to 1967 through written letters, İrtem's 

discourse with Foerster emphasizes the use of language and the discursive role translation plays 

in communicating cybernetic ideas. Although some articles were also published in Turkish 

newspapers such as Cumhuriyet and Milliyet, the versions mailed to Foerster were layered in 

additional meaning; most of the essays have notes indicating they were used during cybernetic 

conference presentations. Furthermore, the articles were accompanied by Turkish and English 

translations, including complete English translations along with the original Turkish text, essays 

that were shortened to English, truncated English summaries at the end of Turkish essays, and 

finally, personal letters where İrtem provided a brief argumentative overview to clarify his 

argument. While arguments published in Turkish newspapers underscore an interest in 

introducing cybernetics to public discourse, the same arguments, when delivered to a room of 

theorists and politicians, especially with additional English translations, took on a different 

meaning. The English translations emphasize the consideration of international intellectual 

exchange of cybernetic politics that is not found in newspapers. Therefore, when examining the 

use of metaphors in translation, they serve as transcriptive nodal points facilitating the 

interdisciplinary movement between scientists or technocrats translating meaning to English to 

circulate discourses regarding political governance.  

Part I – The 1963 Exchanges 

In 1963, İrtem forwarded three papers on cybernetics to Foerster, titled “The Self-

Organizing Machines and Money-Making Instrumentations,” “Cybernetics, Languages and N-
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Dimensional Lives,” and “Democracy Evaluated Cybernetically.” İrtem, in this earlier exchange 

with Foerster, explicitly mentioned that he had included English summaries with the papers and 

requested Foerster to send him copies of his most recent essays.187 

The Self-Orginizing Machines and Money-Making Instrumentations 

In the full Turkish version of the essay “Kendi Kendini Organize Eden Makineler,” İrtem 

discusses how science has been applied to industries in Europe, specifically in France, Belgium, 

Germany, and Italy. He argues that Ross Ashby's intelligence amplification technology 

(homeostat) represents an advancement in cybernetic technology that has the potential to amplify 

one's intellect and explores how this technological possibility can be applied to issues of business 

and the economy.188 

Despite its five brief pages in Turkish, the English summary of the essay occupies less 

than half a page at the end of the essay. İrtem translates into English what he argues are the most 

important aspects of the essay from the original Turkish. His clarifying argument, aimed at 

international readers, particularly Foerster, can be seen in the rephrasing of the essay. Although 

the original Turkish essay is directly translated to English as “Self-organizing Machines,” the 

English title deviates with its emphasis on the relationship between cybernetics and the 

production of money as “The Self-Organizing Machines and Money-Making 

Instrumentations.”189 
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https://digital.library.illinois.edu/items/49c57110-29ac-0136-4d81-0050569601ca-9
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The first section of the summary is a direct translation of the first paragraph from the 

Turkish version of the essay. İrtem employs the metaphor of evolution to describe the modern 

workforce, comparing Darwin's understanding of species with the diversity of ways individuals 

earn money. İrtem says: 

There are, obviously, a lot of ways to earn money. Some, however, are very difficult, 

some fairly dangerous and some again without any great risk involved such as 

scavengery, civil-servantship, bank-robbery, contractorship, brigandage, lawyership, 

pickpocketery and merchantry. These perhaps are similar to the biological species studied 

so thoroughly by Darwin, the lions, bed-bugs, dogs, snails, Jackals or elephants.190 

İrtem likens the social organization of society to Darwin's species, viewing humans as part of a 

larger biological system that is studied and evaluated scientifically. İrtem metaphorically sees 

society through the lens of Darwin's social species, where the working class members are the 

tenor, occupying positions such as “scavengry,” “civil-servantship,” “pickpocketery,” etc., and 

are compared to the vehicle of animal species like “lions,” “dogs,” and “snails,” etc. İrtem 

establishes a metaphorical ground for the application of cybernetics to society through 

biologizing human society. İrtem argues that urging scientists to articulate a re-organization of 

society toward self-organizing systems would enhance productivity for “men” and “money-

making instrumentations.”191 Despite İrtem’s recognition of the presence of influential 

individuals in society, such as the “civil-servant” and its parallel, the “lion,” the broader mass 

lacks effective social organization. As a result, the absence of cybernetic self-organization 

 
190 Published essay sent from Ali İrtem to Heinz von Foerster, 28 September 1963, box 17, [87],  HvFP, TCTC, 

UIUC Library, https://digital.library.illinois.edu/items/49c57110-29ac-0136-4d81-0050569601ca-9. 

 
191 The lack of clarity in this English summary is evident in how it fails to explain the appearance of money-making 

instruments or how cybernetic equations can reduce the risks associated with money-making, as perceived by 

Foerster. In the original Turkish version of the essay, İrtem acknowledges that his analysis addresses the 

evolutionary process of cybernetic systems as outlined by Gordon Pask. Pask emphasizes the importance of 

exposing a system to variety in order to continuously adapt and enhance its self-organizing ability. Published essay 

sent from Ali İrtem to Heinz von Foerster, 28 September 1963, box 17, [87], HvFP, TCTC, UIUC Library, 

https://digital.library.illinois.edu/items/49c57110-29ac-0136-4d81-0050569601ca-9. 

https://digital.library.illinois.edu/items/49c57110-29ac-0136-4d81-0050569601ca-9
https://digital.library.illinois.edu/items/49c57110-29ac-0136-4d81-0050569601ca-9
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impedes society's social evolution, resulting in a “primitive” and “sluggish” civilization. 

Cybernetics can drive the evolution of individuals and structures within society, propelling 

progress. 

Cybernetics, Languages and N-Dimensional Lives 

İrtem’s essay argues that languages themselves are living entities in the context of 

cybernetics, making it one of the more abstract articles on the subject. In the full Turkish version 

of the essay, İrtem indicates that cybernetics provide scientists with the opportunity to delve into 

languages that exist beyond the material realm of life. Hence, cybernetic laws and ethics are not 

limited to materiality and can enable scientists to examine spirits, jinns, and fairies. 192 Although 

the English essay does not extensively explain the connection between language and cybernetics, 

the summary highlights İrtem's commitment to elucidating the liveliness of abstract concepts. 

For example, İrtem argues: 

Vitality of language is a good example for it that the notion of (life) does not depend on 

matter, but is an abstract concept based on forms of ultrastability. Consequently 

everything which shows ultrastability has to be considered (alive), whether it has a 

concrete or an abstract existence.193 

According to İrtem, the presence of fairy tale stories in every religion suggests that cybernetics 

allows for the study of “n-dimensional” beings that affect human life. İrtem then employs 

metaphors to illustrate how abstract beings can exist through language, applying the concept of 

“life” to the discursive realm and biologizing discursive reality that can be explored through 

cybernetics. He connects the tenor of “vitality of language” to the vehicle of “ultrastability,” 

 
192 Published essay sent from Ali İrtem to Heinz von Foerster, 28 September 1963, box 17, [93],  HvFP, TCTC, 

UIUC Library, https://digital.library.illinois.edu/items/49c57110-29ac-0136-4d81-0050569601ca-9. 

193 Published essay sent from Ali İrtem to Heinz von Foerster, 28 September 1963, box 17, [97],  HvFP, TCTC, 

UIUC Library, https://digital.library.illinois.edu/items/49c57110-29ac-0136-4d81-0050569601ca-9. 

https://digital.library.illinois.edu/items/49c57110-29ac-0136-4d81-0050569601ca-9
https://digital.library.illinois.edu/items/49c57110-29ac-0136-4d81-0050569601ca-9
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demonstrating that life can exist in abstract language as long as it adheres to ultrastability, which 

can be later translated from a programmer's language to a language comprehensible to people.  

Although not explicitly political, İrtem's essay places emphasis on the immaterial world 

over the material world, which has direct political implications in terms of applying cybernetics 

for societal and political improvement. Moreover, the latter portion of the essay underscores the 

importance of translation, as highly educated cyberneticians are expected to communicate with 

species beyond the material realm and subsequently translate their findings for public 

consumption. 

Democracy Evaluated Cybernetically 

The final essay takes up the question of organizing democracy through cybernetic means. 

İrtem reiterates Ross Ashby’s model of the nervous system as outlined by his development of the 

intelligence amplification device (homeostat) and how the homeostat principles can be applied to 

government and politics.194 Because democracy requires self-rule by the people, İrtem connects 

the utility of Ashby’s homeostat, a self-regulating device, to the way individuals reproduce 

society. Within the confines of a small device such as the homeostat, one can communicate with 

a machine by providing an input and self-regulate the information and later receive feedback 

from the device. Similar to the homeostat, İrtem identifies communities that exist within a 

democracy and identifies them as individual units of which the definition of democracy as 

utilizing the self-rule of the people to achieve social equilibrium. As İrtem notes: 

 
194 In Ashby’s book, Design for a Brain, he outlines the device intended to study complex systems called the 

“Homeostat.” Inspired by the biological term homeostasis, Ashby wanted to create a device that self-regulate and 

maintain a stable internal system. Andrew Pickering, The Cybernetic Brain: Sketches of Another Future, (Chicago: 

University of Chicago Press, 2021) 98-122. As argued by İrtem; “… the whole administrative systems of 

governmental agencies may be considered as (intelligence amplification facilities) for the head of executives, or for 

the president of a republic.” Published essay sent from Ali İrtem to Heinz von Foerster, 11 August 1963, box 17, 

[50],  HvFP, TCTC, UIUC Library, https://digital.library.illinois.edu/items/49c57110-29ac-0136-4d81-

0050569601ca-9. 

https://digital.library.illinois.edu/items/49c57110-29ac-0136-4d81-0050569601ca-9
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«Democracy is a form of government based upon self-rule of the people» Therefore, it 

seems that democracy tries to reach the adaption by a close interaction between units of 

the community. However, Dr. Ashby calculates that the adaption time in a homeostat 

(which represents, in a sense, one of the best forms of a democratic regime in the 

mechanical world) … In order to avoid this long period of adaption Ashby gives the 

following rules to organize brains, natural and man-made: «Adaption demands not only 

the integration of related activities but the independence of unrelated activities.»195 

İrtem's reading of Ashby's homeostat in this passage presents it as a model for political 

democracy.196 To illustrate this concept, İrtem explains how society can be biologized by 

viewing adaptation as the interaction of units in communities that work toward advancing 

democracy. The organic metaphor harkening back to the previous letter also alludes to Darwin's 

Origin of Species emphasizes adaption and emerges in the latter part of the paragraph, where the 

tenor is the “natural” human brain (organic emergence) and also the “man-made” brain (social 

construction). İrtem's vehicle is the organization of the “brain.” As a result, the ground that 

synthesizes the tenor and vehicle is “democracy.” While the natural brain is inherently organic, 

the “man-made brain" is a socially constructed system that is socially maintained. The notion 

that the harmony achieved between diverse units within a system, such as an organic brain or a 

man-made brain, can be likened to a democracy demonstrates the process through which İrtem 

reconstructs the organization of society through social interactions to become connected to an 

organic phenomenon. Hence, the passage illustrates how individuals and communities within a 

democracy can be compared to an organic system that needs to undergo processes of adaptation, 

where individual units can be organized through homeostatic means to effectively advance a 

democratic regime. 

 
195 The use of bold and carrots are İrtem’s emphasis. Published essay sent from Ali İrtem to Heinz von Foerster, 11 

August 1963, box 17, [69],  HvFP, TCTC, UIUC Library, https://digital.library.illinois.edu/items/49c57110-29ac-

0136-4d81-0050569601ca-9. 

 
196 An example of a modern “homeostat” can be seen through a kitchen refrigerator. When set to a particular 

temperature, the fridge will follow a cycle to maintain a consistent temperature.  

https://digital.library.illinois.edu/items/49c57110-29ac-0136-4d81-0050569601ca-9
https://digital.library.illinois.edu/items/49c57110-29ac-0136-4d81-0050569601ca-9
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However, achieving adaptation within a democratic regime can be time-consuming due to 

the diverse nature of individuals and communities in society of which cybernetics would 

accommodate the efficient use and transformation of information within larger group formations. 

İrtem argues that isolating necessary parts of one system from unnecessary parts of another 

system can expedite the process of social administration: 

Translated into the language of social administration mechanisms of human beings, these 

rules mean nothing else but a PARTIAL «CENSORSHIP» AMONG 

COMMUNICATION SYSTEMS! A measure which is notably and preferably used by 

dictators! Anyhow the adaption time in democratic regimes seems to be inadequately 

long. This apparently leads to nervous diseases in social life, especially where (and when) 

an urgent intervention is needed.197 

İrtem suggests that censorship can be utilized as a strategic tool within a democracy to save 

social life and prioritize systems. He argues that in political democracies, prolonged time for 

adaptation can lead to social diseases, and views censorship as a response to urgency rather than 

malice when employed by authoritarian regimes. İrtem reframes censorship as a strategic 

approach that moves away from being seen as an act of authoritarian control, because censorship 

is the organic adaptation to a crisis within an organism. 

The final section of the article features Ed Bukstein's illustrated diagram of a man's head 

receiving shock therapy, as presented by İrtem. İrtem suggests that this diagram can be applied 

socially by substituting the head with that of a democratic regime. İrtem notes: 

No wonder that, for the treatment of this kind of diseases «shock therapy» is actually 

used in some social structures, many times in history. The question to be solved now 

appears to be, whether the intercommunication between units should be partially 

censored as it occurs in natural brains for thousands and thousands of years, or should the 

 
197 Capitalized letters and carrots are İrtem’s emphasis. Published essay sent from Ali İrtem to Heinz von Foerster, 

11 August 1963, box 17, [69],  HvFP, TCTC, UIUC Library, https://digital.library.illinois.edu/items/49c57110-

29ac-0136-4d81-0050569601ca-9. 
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brains natural or man-made, be improved in the way as the concept of democracy would 

demand from ultrastable systems.198 

Shock therapy is supposed to create stable bodily systems by readjusting the mind of the 

individual through disrupted feedback loops.199  Moreover, İrtem posits that political systems 

have been subjected to shock therapy as a means of treating social “diseases,” similar to how a 

physical system is interrupted by shock to reset its feedback loops.200 However, İrtem argues that 

the transformational effects of shock therapy can only be realized through the application of his 

cybernetic worldview and biologization of society, where politics is viewed as a natural 

organism that can be organized and maintained. Consequently, for İrtem, “shock” becomes 

connected to censorship as a societal mechanism that allows for applying biological metaphors 

and creating an imaginary for cybernetic politics of control through communication censorship. 

 These three articles clarify the development in İrtem’s thinking and how he predicates his 

cybernetic perspective on interpreting Turkish society as a natural organism hindered by its own 

social evolution. The first piece sets his train of thought in motion, drawing a comparison 

between human society and natural organisms, underscoring the potential of cybernetic 

technology's ability to accelerate economic and social evolution. Written in 1960, the piece 

reflects the social crisis of Turkish society and underscores İrtem’s belief that issues such as 

 
198 Carrots are İrtem’s emphasis. Published essay sent from Ali İrtem to Heinz von Foerster, 11 August 1963, box 

17, [69-70],  HvFP, TCTC, UIUC Library, https://digital.library.illinois.edu/items/49c57110-29ac-0136-4d81-

0050569601ca-9. 

 
199 As argued by John Lardas Modern, within the United States context, much of the “practical” application of 

cybernetics was conducted during medical treatments such as therapy. The history of cybernetics is deeply tied to 

the development of shock therapy in the mid-20th century. John Lardas Modern, Neuromatic: A Particular History 

of Religion and the Brain, (Chicago, London: The University of Chicago Press, 2021), 285-363. Although it is 

unclear if in these essays İrtem is pulling his history of shock therapy from only the United States. 

 
200 It should be noted that in the English summary of this essay, İrtem is unclear with what previous “shock therapy” 

applied to social structures in history looked like. Published essay sent from Ali İrtem to Heinz von Foerster, 11 

August 1965, box 17, [69],  HvFP, TCTC, UIUC Library, https://digital.library.illinois.edu/items/49c57110-29ac-

0136-4d81-0050569601ca-9. 
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overpopulation and the disruption of society's evolution are attributable to the military coup and 

the reconstitution of the Turkish constitution in 1924.201 The ruling military elite led the 

structural changes in Turkey during this period, similar to İrtem's advocacy for the top-down 

structure of cybernetics.202 However, the distinction lies in İrtem's envisaged nature of social 

evolution, which aimed for gradual development and disregarded the swift leadership changes of 

the 1960s. İrtem believed that the quantity of intelligence in Turkey had dwindled due to 

individuals fleeing the impoverished country, leading to a scarcity of capable leaders.203 

Additionally, when we combine it with the final piece, İrtem reinforces his belief in the role of 

democracy through controlled means. Cybernetic control would administer shocks to maintain 

the social order. 

Part II – 1965-1967 Exchanges 

The final three exchanges between Foerster and İrtem are documented in the preserved 

UIUC archives. In the letter introducing his essay titled “Initial Specification for the 

Manufacturing of a ‘Computer’ Statesman,” İrtem mentions that he is expanding on his previous 

article, “Democracy Evaluated Cybernetically.”204 Furthermore, İrtem states his intention to send 

Foerster his next essay, titled “How to Overcome the Laws of Nature Cybernetically or 

(Programming Miracles).”205 After a few years, İrtem sends Foerster a copy of the essay along 

with a five-page handwritten letter that provides an in-depth summary and discusses technical 

 
201 Parslow, “The Mechanical Atatürk,” 573-574. 

 
202 Karpat, “The Military and Politics in Turkey,”1665.  

 
203 Parslow, “The Mechanical Atatürk,” 575. 

 
204 Letter from Ali İrtem to Heinz von Foerster, 11 August 1965, box 17, [50],  HvFP, TCTC, UIUC Library, 

https://digital.library.illinois.edu/items/49c57110-29ac-0136-4d81-0050569601ca-9. 

 
205 Letter from Ali İrtem to Heinz von Foerster, 11 August 1965, box 17, [51],  HvFP, TCTC, UIUC Library, 

https://digital.library.illinois.edu/items/49c57110-29ac-0136-4d81-0050569601ca-9. 
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and philosophical implications of his current work.206 Lastly, the article “The Third Industrial 

Revolution” further develops İrtem's thesis on the future of cybernetic thinking.  

Initial Specification for the Manufacturing of a «Computer» Statesman 

The question of unemployment is the starting point in the English summary of the essay. 

İrtem points out that the United States suffers from unemployment since labor is becoming 

superfluous through automation. On the other hand, Turkey faces unemployment due to 

population growth. İrtem argues that both the United States and Turkey should adopt a 

“Computer-Statesman,” the quintessential public administrator, capable of reducing the 

unemployment rate through cybernetic means. However, this raises the question, “How can 

cybernetics reduce employment?” Drawing inspiration from Stafford Beer, İrtem argues that the 

solution is redundancy. İrtem states: 

Again says Beer “It is clear that biological systems have not learned the engineers 

solution to unreliability – which is to make everything foolproof; nor incidentally, have 

social systems. Evolution has worked out a different answer – which is perhaps a better 

one – because it works.” Now, what is the answer to so many thousands and millions of 

years of evolution: REDUNDANCY.207 

Although İrtem does not provide a detailed explanation of redundancy, the theory of evolution 

relies on it as a key feature. Simply put, genetic redundancy occurs when an organism passes 

down genetic codes, resulting in multiple genes with similar functions that are inherited by its 

offspring. Redundancy is significant because, when genetic codes mutate due to population 

diversity, the redundant copies in the organism's genetic structure can compensate for the 

development of new traits.208 İrtem’s reference to Stafford Beer illustrates the difference between 

 
206 Letter from Ali İrtem to Heinz von Foerster, 11 August 1965, box 17, [29-33],  HvFP, TCTC, UIUC Library, 

https://digital.library.illinois.edu/items/49c57110-29ac-0136-4d81-0050569601ca-9. 

 
207 Essay sent from Ali İrtem to Heinz von Foerster, 11 August 1965, box 17, [61-62],  HvFP, TCTC, UIUC Library, 

https://digital.library.illinois.edu/items/49c57110-29ac-0136-4d81-0050569601ca-9. 
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cyberneticians and engineers in their views on society as an organic development rather than an 

artificially perfected one. While engineers try to create a perfect system, Beer reminds the reader 

that social engineering of society does not succeed in overcoming the necessity for social 

systems to exist. Instead, theorists should consider the natural process of evolution to transform 

society.  

To make his argument clear, İrtem uses the tenor of the social system that is signified 

through the vehicle of redundancy to biologize society. In this passage, İrtem continues to use a 

biological metaphor as the ground for the metaphor of evolution. The implementation of 

cybernetic reorganization of society has the potential to achieve social transformation through 

the principles of redundancy found in evolution: 

So the author [İrtem] believes that one of the hints for programming of a “Computer – 

Statesman” machinery for the remedy of unemployment is given in the concept, 

computer and human-beings should be installed in the machinery of “Computer – 

Statesman” as many as the reliability demands.209 

The issue of redundancy is applied to the Computer-Statesman machinery as the external device 

that can administer society in this passage. Furthermore, İrtem argues that lessons from the 

natural human brain can be learned by cyberneticians and applied to the “hard and soft ware” of 

the Computer-Statesman machinery.210  As a result, the Computer-Statesman is imagined as a 

political medium that can facilitate the social intercourse of society through cybernetics. İrtem's 

 
208 Martin A. Nowak, Maarten C. Boerlijst, Jonathan Cooke & John Maynard Smith, “Evolution of Genetic 

Redundancy,” Nature, 388, 6638 (1997): 167-171. 

 
209 Brackets are added for clarity. Spelling error in text “Cumpoter-Statesman” was changed to “Computer-

Statesman.” Bold is İrtem’s emphasis. Published essay sent from Ali İrtem to Heinz von Foerster, 11 August 1965, 

box 17, [62],  HvFP, TCTC, UIUC Library, https://digital.library.illinois.edu/items/49c57110-29ac-0136-4d81-

0050569601ca-9. 

 
210 In the final paragraph of the essay, İrtem argues “It is an exigency that we have to change our industries 

according to what we learned from human brains, in compliance with the hard and soft ware available.” Published 

essay sent from Ali İrtem to Heinz von Foerster, 11 August 1965, box 17, [63],  HvFP, TCTC, UIUC Library, 

https://digital.library.illinois.edu/items/49c57110-29ac-0136-4d81-0050569601ca-9. 
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vision of the Computer-Statesman involves operating on principles of indeterminacy and 

political neutrality, synthesizing principles of redundancy to guide businesses in automating 

society in the United States and addressing overpopulation concerns in Turkey. İrtem's ideas 

emphasize the power of cybernetics as a tool that can integrate into statecraft through the 

biologization of society, which the Computer-Statesman serves as the guiding force that 

responds to social mutations in public life, without needing the input of the working class. The 

Computer-Statesman, as the social administrator of society, holds all the power while the 

working class loses all sense of agency and remains at its mercy. 

How to Change The Laws of Nature Cybernetically or (Programming Miracles) 

İrtem sent an 11-page manuscript of his presentation to the 5th International Congress on 

Cybernetics in Belgium to Foerster. In addition to the manuscript, İrtem provided an introductory 

letter in English that introduces the topic and presents a concise version of the main argument 

from the manuscript. İrtem argues that the application of cybernetic principles, as explored in his 

previous essay on creating a Computer-Statesman, can temporarily program the laws of nature 

and is also applicable here. However, what distinguishes this essay from his earlier works is the 

incorporation of religion. İrtem maintains that scientists have a prophetic role inherited from 

ancient times. In the modern era, scientists must surpass prophets and perform miracles. In this 

essay, İrtem investigates how human beings can alter the laws of nature, employing cybernetics 

as a framework for his exploration. İrtem begins by defining the laws of nature: 

The laws of nature are statistical, and are valid in most common cases only. …In order to 

overcome the known laws of nature (to change them, as time passes on) we have to 

construct mechanisms which can select for us from the huge common events in the 

world, some odd and extremely unlikely ones which we want. The important point, 
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however, is that the said selection mechanisms could be constructed according to the 

known laws of nature.211  

According to İrtem, by paying attention to the necessity of following nature's principles, 

scientists can identify statistics found in nature and maximize their ability to create new laws of 

nature that utilize statistical probability and recognize potential deviations from what is 

statistically “natural.” Utilizing statistics to highlight deviations allows cyberneticians to 

“program miracles.” İrtem notes: 

The known laws of nature are what nature does in most common cases, but we can also 

select (or induce) the cases where nature acts in quite different way, in accordance to our 

own wishes, that is to say: In accordance to our own selections. And this is the whole 

reason why I, as a simple human being, have attempted to write this paper.212 

Hence, İrtem is trying to open a window to introduce a statistical method that enables the science 

of cybernetics to maximize and overcome the laws of nature, opening the door to creating a 

“miracle machine.” Despite having a novel conception of how to manipulate the laws of nature, 

İrtem emphasizes in this essay his preferred “machine,” Ashby's homeostat, as a device that can 

be reworked from intelligence amplification to a device that can change the laws of nature. 

The different ways in which İrtem's machine may potentially change the laws of nature 

are identified, including lifting pieces of wood into the air without a clear cause or resurrecting 

dead bodies through neuro-cybernetics.213  Although these examples lack a clear political 

application of cybernetics, they demonstrate how İrtem envisioned cybernetics as a tool that can 

 
211 Underlined words are İrtem’s emphasis. Manuscript sent from Ali İrtem to Heinz von Foerster, 3 December 

1967, box 17, [37], HvFP, TCTC, UIUC Library, https://digital.library.illinois.edu/items/49c57110-29ac-0136-

4d81-0050569601ca-9. 

 
212 Manuscript sent from Ali İrtem to Heinz von Foerster, 3 December 1967, box 17, [38], HvFP, TCTC, UIUC 

Library, https://digital.library.illinois.edu/items/49c57110-29ac-0136-4d81-0050569601ca-9. 

 
213 Manuscript sent from Ali İrtem to Heinz von Foerster, 3 December 1967, box 17, [42], HvFP, TCTC, UIUC 

Library, https://digital.library.illinois.edu/items/49c57110-29ac-0136-4d81-0050569601ca-9. 
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enable humans to adapt society to their demands. Furthermore, İrtem applies his homeostat-

miracle machine in a politically conscious manner: 

But I hope to be able to show in this paper that the subject ideas are so powerful that they 

could also be used for much greater and general purposes such as changing the known 

laws of nature (or the rules governing the brains, natural and man-made) according to the 

whishes of a system (X), which might also be a human being such as Hitler, Einstein – or 

You.214 

With this application, İrtem clearly employs a metaphor that connects biology and politics 

through cybernetics to reconceptualize society. Grounding his metaphor in the explanation of the 

development of a system, İrtem utilizes the tenor of a particular system (social system “X,” a 

human, Hitler, Einstein) that is then applied to the vehicle of the brain (biological system). 

Through deftly politicizing his analysis with biology, İrtem allows the reader to imagine how 

cybernetic technology can enable systems, including individual political demagogues such as 

Hitler, and renowned scientists like Einstein, or any other individual, to change the laws of 

nature. İrtem's politicization of cybernetics is inherently tied to his notion of nature, as he 

develops his understanding of nature to consider creating ways for larger systems to grow 

beyond the confines of a particular system and untether politics from the natural limits of 

humankind. Although İrtem intends to change nature itself, his methodology and advocacy 

applies naturally occurring phenomenon to apply his tool to direct and control social relations 

“naturally”. Hence, İrtem's cybernetic machine opens the possibility for a cybernetic politics that 

defies the known laws of humanity, creating an opportunity for a fusion between technology and 

politics to create the quintessential miracle produced by scientists: a cybernetic leviathan defying 

the known physical and political laws of nature and governance. 

 

 
214 Manuscript sent from Ali İrtem to Heinz von Foerster, 3 December 1967, box 17, [43], HvFP, TCTC, UIUC 

Library, https://digital.library.illinois.edu/items/49c57110-29ac-0136-4d81-0050569601ca-9. 
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The Third Industrial Revolution 

In his final essay, İrtem continues his argument on changing the laws of nature to propose 

that it will herald the arrival of the third industrial revolution. In his letter to von Foerster, İrtem 

reflects on how his cybernetic vision contributes to the larger historical context of the industrial 

revolution. He identifies the first industrial revolution as having its genesis in the invention of the 

steam engine. Within this context, İrtem enthusiastically places Turkey as a nation stuck in the 

first industrial period. He estimates that the second industrial revolution began with cybernetics 

and that the U.S.A. and other industrial countries are currently in this stage of development.215 

Following the first and second industrial periods, İrtem indicates that the third industrial 

revolution will commence once humans are able to manufacture machines capable of 

overcoming the laws of nature, connecting this theoretical development to his former piece 

“Programming Miracles.”216 

İrtem begins the essay by establishing the stakes of the industrial revolutions. He notes 

that Turkey has yet to overcome the first industrial revolution, while the rest of the developed 

Western world was experiencing the second industrial revolution with the introduction of 

 
215 Letter from Ali İrtem to Heinz von Foerster, 3 December 1967, box 17, [30], HvFP, TCTC, UIUC Library, 

https://digital.library.illinois.edu/items/49c57110-29ac-0136-4d81-0050569601ca-9. 

 
216 It is unclear from the digital archives if İrtem sent the final essay “The Third Industrial Revolution” along with 

“How to Overcome the Laws of Nature Cybernetically or (Programming Miracles)” to Foerster. This lack of clarity 

is mainly due to the absence of a dated citation for “The Third Industrial Revolution.” However, since the latter 

essay does not directly reference the industrial revolution and does not cite “The Third Industrial Revolution” in the 

reference page, I assume that the essay was written after “How to Overcome the Laws of Nature Cybernetically or 

(Programming Miracles).” Moreover, the aforementioned letter that İrtem sent to von Foerster on December 3rd 

1967 contains numerous references to how his vision of cybernetics changing the laws of nature relates to the third 

industrial revolution. In contrast, the piece “How to Overcome the Laws of Nature Cybernetically or (Programming 

Miracles)” lacks any mention of industrial revolutions. Therefore, I argue that “The Third Industrial Revolution” is a 

concluding synthesis of İrtem's explanation of how his vision of cybernetics relates to, and believes it can overcome, 

the antinomies of world history. Letter from Ali İrtem to Heinz von Foerster, 3 December 1967, box 17, [31], HvFP, 

TCTC, UIUC Library, https://digital.library.illinois.edu/items/49c57110-29ac-0136-4d81-0050569601ca-9. 
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cybernetics by Norbert Wiener. İrtem then identifies the potential for a leap in world history with 

the advent of the third industrial revolution: 

Could we programme a computer (or construct any machine) in a way that we could 

produce events and effects which might deviate from the known laws of nature in such a 

form that we might induce new kind of biologies (1) and construct bio-socio engines (i.e. 

the Third Industrial Revolution).217 

İrtem positively affirms his assessment and argues for the conditions that could potentially lead 

to the realization of this goal. He uses theoretical speech to reintroduce his previous argument 

from “How to Overcome the Laws of Nature Cybernetically or (Programming Miracles)” and 

argues how cybernetic machines can open the possibility for humanity to reorganize the laws of 

nature according to their own will. Here, for the first time, İrtem explicitly defines his 

understanding of the term “bio.” He defines bio as related to the concept of ultrastability, rather 

than “facts of life on this planet.” He continues with an affirmative definition: “1) the struggle 

against any other known law of nature, 2) and regulation of this struggle through an appropriate 

system.”218 In these series of essays, İrtem defines biology as separate from life on the planet, but 

rather as a cybernetic concept. Although İrtem attempts to separate bio from the concept of 

“life,” likely arguing that cybernetic theories are universally applicable and not limited to 

biological constructions based on organisms on Earth, I argue that İrtem's attempts to change the 

laws of nature cybernetically are inherently tied to biological laws that do not necessarily exist 

outside the observable phenomena on Earth. For example, following this passage, İrtem 

reiterates his argument on evolutionary redundancy by noting that new kinds of brains (likely 

 
217 Italics are İrtem’s emphasis. Published essay sent from Ali İrtem to Heinz von Foerster, 3 December 1967, box 

17, [4], HvFP, TCTC, UIUC Library, https://digital.library.illinois.edu/items/49c57110-29ac-0136-4d81-

0050569601ca-9. 
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cybernetic brains) can be developed to utilize the laws of nature to deviate from the laws of 

nature. İrtem argues: 

I merely want to point out that in this attempt to presume that these laws are statistical in 

nature, and that therefore we might be in a position to deviate from them through 

appropriate mechanism. The known laws of nature are what nature does in most common 

cases, but we can also select (or induce) the cases where nature acts in quite different 

ways, in accordance with our wishes.219 

Thus, İrtem actively seeks to overcome the laws of nature in his vision, and his theoretical 

contribution is based on the idea of natural mutations and random developments. However, it 

should be noted that all of his proposed deviations from the laws of nature are ultimately reliant 

on the statistical tracking of the probability of natural random occurrences. Hence, cybernetic 

technology is better understood as maximizing on naturally occurring deviations based on 

statistical probability, rather than “overcoming” the laws of nature. 

 İrtem, in his original argument, posits the “third industrial revolution” as an attempt to 

historicize cybernetics within the framework of 20th-century world history. He predicts that the 

future of humankind is closely tied to the introduction of cybernetic technology that can surpass 

previous laws of nature, which have hindered humanity from fully realizing their potential. In the 

concluding passage of the essay, İrtem notes: 

This is, or will be, the Third Industrial Revolution, i.e. bio(socio)-engines, working 

homeostatically and creating new kinds of natural laws. I suggest to call this coming new 

epoch of cybernetics as meta-cybernetics.220 

İrtem argues in his concluding words that a new era of cybernetics, referred to as meta-

cybernetics, is emerging and is intrinsically linked to biology. He employs the term 

“homeostatically,” borrowed from Ashby’s application of cybernetics and biology, to describe 

 
219 Published essay sent from Ali İrtem to Heinz von Foerster, 3 December 1967, box 17, [5], HvFP, TCTC, UIUC 

Library, https://digital.library.illinois.edu/items/49c57110-29ac-0136-4d81-0050569601ca-9. 
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how cybernetic technology can self-regulate, akin to living systems. İrtem continues to use 

biological metaphors by portraying cybernetics as a system that behaves like a biological system 

operating homeostatically. To clarify the biological metaphor, he uses the tenor of the third 

industrial revolution and the vehicle of “bio(socio)-engines” to explain how cybernetics is 

constructed through the synthesis of biology and sociology. Ultimately, İrtem predicts a larger 

political shift in his writing, as he envisions a forthcoming epoch of cybernetics that surpasses 

the current state and leads to a global revolution, or, in his words, a “Third Industrial 

Revolution.” 

Conclusion 

By situating and tracing the historical genealogy surrounding İrtem's political 

imagination, one recognizes how it mirrors Turkish politics' cybernetic imaginary. In his essay 

“The Self-Organizing Machines and Money-Making Instrumentations,” İrtem reflects on the 

rising costs of a disorganized society and compares the dysfunction of humans to Darwin's 

evolutionary species during the economic downturn of 1955, which caused inflation and a rising 

birth rate. The potential for a politics of equality was squandered due to bureaucracy in the 

1960s, followed by the 1971 intervention that was concerned with the politics of the Left and 

Right. İrtem initially envisioned an apolitical cybernetic machine to regulate the social mutations 

of society, which later, of course, was highly political. According to Parslow, cybernetics 

attempted to create a “Mechanical Atatürk” to rationally organize state politics in distress.221 

Therefore, the emergence from the text is that İrtem used cybernetics to manage Turkish 

society using biological metaphors, which reveals an unspoken discourse within his dialogues 

with Foerster and the wider history of capitalism's assumptions. Although İrtem viewed his 

 
221 Parslow, “The Mechanical Atatürk”, 569. 
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research as an apolitical attempt to reorganize society, his intentions were shaped by the 

turbulent period of Turkish politics, which was exacerbated by capitalism's failure to address the 

social crisis. Hence, the discourse between Foerster and İrtem highlights the significance of the 

intellectual exchange between the cyberneticians, connecting Turkish politics and the economy 

within the larger structure of developing world politics. For instance, İrtem expressed his interest 

in collaborating with the U.S. military in his letter introducing “How to Change the Laws of 

Nature Cybernetically or (Programming Miracles)” to Foerster, dated December 3rd, 1967: 

Due to the reason that I am imagining that American official instances (especially 

military forces) might be interested in the technological development of my thesis here, I 

would be very obliged to you, if you could give me the address’ of these instances in case 

you have these addresses’ available and have no objection against such an attempt.222 

It is unclear if İrtem's attempt to contact Foerster for military contacts was successful, but his 

interest in collaborating with the U.S. military reveals his inclination toward developing 

technology capable of bending the laws of physics and politics, in favor of a top-down 

governance-based controlled society. 

I do not aim to argue that the technocrats and scientists who preceded the neoliberal era 

caused the introduction of neoliberalism into the Turkish economy. Rather, it traces the 

genealogy of discourses where patterns of capitalist constraints emerge. These constraints 

emerged at different points in the 20th century, such as the cybernetic moment, which attempted 

to control politics, information, and the economy. The transition to neoliberalism in Turkey 

occurred following the military coup of 1980, and it was accompanied by the attempt to 

depoliticize society. The quintessential example of technocratic leadership attempting to lead 

society was through the leadership of Turgut Özal. Özal, who was an engineer turned politician, 

 
222 Letter from Ali İrtem to Heinz von Foerster, 3 December 1967, box 17, [33], HvFP, TCTC, UIUC Library, 

https://digital.library.illinois.edu/items/49c57110-29ac-0136-4d81-0050569601ca-9. 
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ushered in top-down neoliberal reforms. Although there is no direct continuity between İrtem 

and Özal, his leadership underscored the military government's attempt to de-politicize society 

that plagued the previous two decades.223 The emergence of neoliberalism in Turkey similarly 

addresses issues of control left unresolved during the cybernetic moment in the 1960s. Instead of 

democratic means, authoritarian structures of power handled the stagnation and struggles of 

society, which resulted from political infighting between the political Left and Right in the 

1950s, culminating in the new Turkish constitution of 1961—an attempt to eliminate radicalism 

in Turkish society. İrtem's cybernetic discourses illustrate how technocrats, the bureaucracy, 

management consultants, and international cybernetic intellectuals thought about applying 

cybernetics to anticipate the movement of people and organize society to maximize productivity. 

Cybernetic metaphors were employed to imagine a society where technology and biology 

are effectively combined, resulting in a political system that upholds a socially productive 

organization preferred by those in power, aiming to maximize productivity in society. Scientists 

attempted to maximize technical capabilities and justify their utility with cybernetic metaphors to 

overcome the necessity of the working class to participate in politics. İrtem's use of metaphors 

during moments of translation plays a significant role in emphasizing the continuity of 

cybernetic imagination. The attempt to reduce social structures to biological organisms indicates 

that intellectuals aim to reduce society to abstract quantities that can be easily manipulated. 

  

 
223 Ihsan D. Dagi, “Democratic Transition in Turkey, 1980-83: The Impact of European Diplomacy,” Middle 

Eastern Studies 32, 2 (1996): 125. 
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CHAPTER VI: STAFFORD BEER 1960-1973 

Introduction 

The Chilean cybernetics project of the early 1970s has maintained popularity and cultural 

relevance regarding cybernetics and politics. In 1970, Salvador Allende and the Popular Unity 

coalition won the presidential election, securing plurality and promising a Chilean path to 

democratic socialism. A year after the electoral victory, Allende invited Stafford Beer, a British 

management cybernetician, to visit Chile and study the first year of his leadership, including the 

economic conditions in Chile. Allende aimed to differentiate Chilean socialism from that of the 

Soviet Union and requested Beer's assistance in developing a more democratic social democracy 

that would benefit the working class of Chile. Many of Beer's ideas aligned with Allende's ethos, 

and Allende urged Beer to maximize Cybersyn's (the development of a cybernetic machine that 

assists the automation of management decisions led by Stafford Beer) ability to enhance 

workplace participation.224 

The primary focus of this chapter lies on Stafford Beer's writings, attributed to his 

significant influence on the development of Cybersyn. Beer makes references to the connection 

between systems thinking and the metaphor of the brain throughout the essays. According to 

Eden Medina, who has extensively documented the history of Project Cybersyn, the Viable 

System Model (VSM) – a system that implements homeostasis to maintain self-balance and 

ensure survival – constitutes Beer's fundamental cybernetic concept. 225 Moreover, Beer suggests 

that Allende's Chile exemplifies the most prominent large-scale application of VSM. One image 

 
224 Eden Medina, Cybernetic Revolutionaries: Technology and Politics in Allende’s Chile, (Cambridge, London: 

MIT Press, 2014), 101. 
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specifically explains VSM, with the brain positioned at the top and interconnected components 

of the nervous system extending downward. The uniqueness of this conceptualization of 

organizational and political structure resides in the connection of all industries to a central 

command unit, while granting smaller nerves the freedom to interconnect and communicate. This 

notion of information transfer and the freedom associated with communication directly 

corresponds to Allende's perspective on socialism in Chile. However, these ideas did not arise in 

isolation but rather preceded the exchanges by over a decade, as observed in Beer's work. 

Beyond Medina's analysis, Beer's previous analytical contributions offer a vivid demonstration 

of the evolution of the brain metaphor as a blueprint for Project Cybersyn. This evolution is 

traced genealogically, providing insights into Beer's process of rationalizing organizational and 

national state power. Thus, by grounding the chapter genealogically, one can descent into Beer's 

work by considering his discourses as questions surrounding the functioning of power within 

organizations and its adaptability to the current landscape of political governance.226 These 

discourses on the relationship of cybernetics and governance are expressed in his early work and 

spanning for a decade before finding practical application in Project Cybersyn, which aimed to 

establish his ideas as a legitimate component of political governance. 

The exchanges between Foerster and Beer, are unique, considering that Foerster is known 

for his expertise in cybernetics and biology. Although Foerster does not hold a central role in this 

chapter's analysis, he represents a significant aspect of the cybernetic intellectual milieu, capable 

of comprehending and questioning the fundamental values and contributions of cybernetic 

thought. Consequently, when Beer actively shares his cybernetic writings, which include 

speeches from previous cybernetic conferences and contributions to books that develop 
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cybernetic theories with a focus on management and biological concepts, it underscores his 

genuine conviction that management theories will contribute to cybernetics. This is emphasized 

in his engagement with thinkers like Heinz von Foerster, who held a prominent position among 

cybernetic intellectuals due to his involvement in the core group of the Macy Conferences and 

subsequent directorship at the University of Illinois at Urbana-Champaign Biological Computer 

Laboratory. 

This thesis will trace the development of various genealogies that emerge and shed light 

on how biological metaphors are emerged as rational tools to justify and explain the application 

of cybernetics in politics. Moving beyond Medina’s analysis, examining Beer’s previous 

analytical contributions that demonstrated the development of the metaphor for the brain as a 

template for Project Cybersyn. It should come as no surprise that a figure like Beer, who has 

authored books like Brain in a Firm, believes that biology plays a central role in understanding 

the functioning of governance. However, this belief alone does not begin to address why this 

persuasive trend occurred within cybernetic discourses. Consequently, Beer’s three essays will 

expound on how he conceptualized cybernetics, and the conclusion of this chapter will involve 

understanding the relevance of these discourses in relation to Project Cybersyn, wherein Beer 

had the opportunity to implement his metaphors within a framework of political governance. 

Exchanges with Heinz von Foerster 

The UIUC archives provide comprehensive documentation of Beer's strong relationship 

with Foerster, which extends from 1958 to 1973. Beer actively engaged in cybernetic research, 

regularly transmitting speech manuscripts encompassing academic, corporate, and political 

material relevant to his work in Chile. However, the extensive duration of their exchanges makes 

it challenging to narrow down the specific pieces for analysis. In the subsequent section, I have 
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meticulously handpicked three pieces that showcase Beer's early thoughts, his significant middle 

period of analysis development, and the later phase of his thinking. Beer consistently placed 

priority on sending Foerster noteworthy essays or developments, seeking valuable feedback. In 

1960, Beer presented the first piece, “Below the Twilight Arch: A Mythology of Systems,” 

delivering it as a banquet address. This address examines the relationship between cybernetics 

and systems in demystifying mythology. 227  Beer's keynote address to the American Society for 

Cybernetics in 1970 was the second piece, titled “The Liberty Machine.” This address explores 

the concept of liberty and provides a preliminary outline for The Liberty Machine project—a 

futuristic operation room functioning as the control center for Chilean cybernetics, which Beer 

actively contributed.228  The final piece is Beer's “preface” of the book Autopoiesis and 

Cognition: The Realization of the Living by Humberto Maturana and Francisco Varela.229 

Although the exact date of submission to Foerster is unclear, Beer's handwritten references to his 

experiences in Chile appear on the front page of the manuscript. Therefore, it is likely that the 

essay was written toward the end of the Cybersyn project or shortly after Beer's return to Great 

Britain following the 1973 Chilean coup d'état. 

 

 

 
227 Banquet address manuscript sent from Stafford Beer to Heinz von Foerster, 15 March 1971, box 3, [185-219], 

Heinz von Foerster Papers, The Cybernetics Thought Collective, University of Illinois at Urbana-Champaign 
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Mythology of Systems 

Stafford Beer presented “Below the Twilight Arch: A Mythology of Systems” during a 

symposium specifically organized for intellectuals engaged in systems thinking research. The 

primary objective of this presentation is to dispel the “mythologies” that have hindered the 

broader adoption and exploration of systems thinking. This essay holds notable significance as 

an early piece by Beer, employing a poetic writing style to persuade the audience of systems 

thinkers about the relevance of cybernetics and management. Leveraging the theoretical 

background of the audience in systems thinking, Beer delves deeper into his message. 

Paradoxes, according to Beer, obstruct the recognition of interrelationships among things. 

Beer's presentation commences by establishing the natural existence of systems, presenting them 

as an enduring phenomenon through the juxtaposition of paradoxical elements. He emphasizes 

that his aim is to provide the audience with new and pertinent information related to systems 

research. However, Beer argued that people experience systems around them on a daily basis, yet 

overlook the systems encompassing them, including facets such as the behavior of the body, 

seasons and societies, and numbers and machines. These elements have been systematically 

codified and categorized as knowledge.230  However, complications arise due to the 

misconception that “thinking” is exclusively a cerebral activity, thereby hindering individuals 

from perceiving the systems within themselves. Beer continues: 

For system above all things is – ourselves. In every conceivable way we are system: 

extrapolated from the past, oriented to the present, projected towards the future. So for 

those engaged on research into the nature of systems there comes a warning: we research 

 
230 Banquet address to the First Systems Symposium. The Systems Research Center of Case Institute of Technology 

sent from Stafford Beer to Heinz von Foerster, 15 March 1971, box 3, [1], HvFP, TCTC, UIUC Library, 
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into ourselves; and our research is bounded by ourselves – and all we ever were or hope 

to be.231 

Beer makes use of references to the individual in this passage to foster stronger connections 

between the audience and his presentation. By associating systems with an individual’s 

temporality, Beer develops the concept of a human being existing within a larger system. This 

connection allows individuals to grasp the interrelationship between their past, present moment, 

and broader future within the framework of a system. Beer’s exploration of the self as a system 

lays the groundwork for his subsequent endeavors to confront and debunk mythological beliefs 

that are raised later in the presentation. 

Beer actively advocates for dismantling the myths that impede the intellectual 

prominence of systems thinking. Among these myths, two core components in Beer’s 

presentation establish a direct connection between his discourse and the natural world, 

emphasizing how cybernetics serves to naturalize society. Firstly, Beer argues that nature is 

inherently characterized by chaos. Secondly, he posits that the imposition of order upon this 

chaos results in the formation of a monolithic traditional top-down structure of management.232 

According to Beer, individuals who perceive the world as fundamentally chaotic fail to recognize 

the operation of natural systems within society, which enable its continual reproduction. 

Moreover, those who perceive the world as intrinsically chaotic lack an understanding of how 

cybernetics functions within governance and nation-states. Beer transforms this viewpoint into a 

political contention, highlighting that although cybernetics underpins society, comprehension of 

politics alone does not automatically entail an understanding of cybernetics. Beer asserts that 
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cybernetics revolves around discerning what is real and feasible. By acknowledging society as a 

natural system, one can effectively utilize it for efficient system management, including politics. 

Finally, the metaphors utilized by Beer in his arguments exemplify his use of cybernetics 

to naturalize society. According to Beer, management revolves around achieving a state of 

equilibrium within the natural order. His understanding of equilibrium extends into arguing that 

when progress disturbs a natural state, the innate interest for the system to survive will enact the 

natural laws of cybernetics to naturally stabilize and manage back into a state of equilibrium. 

Beer argues: 

Management is the restoring of natural order to a system which has been disturbed, and 

which is trying to regain its equilibrium. This does not of course exclude progress: by 

equilibrium, I do not mean stationary balance. The system is fed with a reward function, 

which is the pay-off of the society concerned, and which has better be as much concerned 

with survival-value as with immediate satisfaction. This drives the system on, and itself 

disturbs the equilibrium state. The new equilibrium will have a higher pay-off than the 

last. The reactions which restore this state are natural laws: management is catalytic.233 

Beer perceives growth or progress as something that occurs through the mediation of states of 

chaos, such as the system's inherent need for growth and expansion. Therefore, management 

assumes a critical role in facilitating and mediating this growth, aiming to establish a new 

equilibrium. This section highlights Beer's advocacy for the dynamic nature of cybernetic 

management, emphasizing its purpose of preserving the natural order in society. Lastly, Beer 

employs a metaphorical reference to the brain by conveying the paramount importance of the 

system to the audience. He states: 

I propose that this idea is the primacy among systems of the brain. The brain is itself the 

most resplendent system of them all the most highly organized, the most effective, the 

most robust, the most adaptive. And the brain is also ourself, the self into which research 

is really done, and which entirely conditions our ability to understand at all. Why, for 

instance, do we encounter these great and paradoxical dichotomies of chaos and order, 
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parts and wholes? Why is this whole history of human thought littered with the remains 

of great dichotomies of the past: matter and form; res extensa and res cogitans; life and 

death; good and evil; organism and environment; and so on for ever? And why, above all, 

why is it that these paradoxes are never actually resolved?234  

The brain, as the most organized and effective system, becomes influenced by the differences 

between the material and immaterial world, which give rise to various paradoxes that challenge 

society. According to Beer, the answers to these problems can be found within the brain itself. 

Beer regards the brain as the formal archetype of a system, serving as the basis for subsequent 

management systems, including political ones, in terms of their functioning. By establishing this 

connection, Beer positions a system as the tenor, while employing the brain as the vehicle to 

explain its exceptional functioning capacity. The metaphorical foundation of his analysis lies in 

the brain's continuous engagement with the profound questions that have persisted since ancient 

times. Therefore, unlocking the solutions to the challenges of effective organizations lies within 

the human consciousness's ability to react and comprehend the world around them. 

Beer recognizes the challenge of promptly generating these questions. The piece 

concludes with Beer discussing the practical implications of utilizing the brain's capacity to 

exploit variety, a capability that computers lack due to their inability to operate at the molecular 

level. However, individuals who aspire to emancipate themselves from mythological thinking, 

such as considering chaos as an inherent aspect of society or attempting to address social chaos 

through authoritarian means, must adopt the brain as an archetype for their system. In addition, 

Beer’s metaphors utilizing the brain hints to his later development of the Viable Systems Model 

where the brain is a metaphor for the organizations governance and how it engages in internal 

 
234 Although Beer does not clarify in the passage, res extensa and res cogitas makes reference the binary between 

the material and immaterial world. Banquet address to the First Systems Symposium. The Systems Research Center 

of Case Institute of Technology sent from Stafford Beer to Heinz von Foerster, 15 March 1971, box 3, [27], HvFP, 

TCTC, UIUC Library, https://digital.library.illinois.edu/items/55779400-29ac-0136-4d81-0050569601ca-b. 
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communication with the rest of the organization's” internal organs” such as the arms, heart, 

kidney, and skin.235 

The Liberty Machine 

Beer begins “The Liberty Machine” by asserting the inherent relationship between 

ecological crisis and cybernetics. He argues that individuals often approach the analysis of 

systems by focusing solely on their constituent parts, neglecting the comprehensive 

understanding of the system as a unified whole. This approach results in the gradual erosion of 

systems rather than the comprehensive redesign of society. This recurring theme resonates 

throughout Beer's work, emphasizing the importance of acknowledging the holistic perspective. 

Furthermore, it elucidates his commitment to substantiating and explaining the laws of nature 

within the domain of cybernetics. Establishing immediate connections to the natural 

environment, Beer highlights that an ecosystem's homeostasis does not rely on the survival of 

human beings. Instead, during nature's catastrophic moments, homeostasis is consistently 

achieved as nature responds to crises, prioritizing the preservation of the whole rather than any 

particular species. Beer observes: 

What we have to say to our educated cybernetician-in-the-street is that if this fate were to 

overtake our species, nature betrays no cybernetic law. Nature can afford to shrug off the 

incident. She has been up evolutionary blind allies before. Man seeks to impose his own 

objective function of the natural homeostat: his failure is his own failure: his extinction is 

his own affair. 236   

Consequently, the cybernetician must acknowledge and embrace the natural cybernetic laws 

governing society. Disregarding the natural cybernetic flow of nature, particularly when striving 

 
235 Medina, Cybernetic Revolutionaries, 36. 

 
236 Keynote address manuscript sent from Stafford Beer to Heinz von Foerster, 15 March 1971, box 3, [2], HvFP, 

TCTC, UIUC Library, https://digital.library.illinois.edu/items/49c57110-29ac-0136-4d81-0050569601ca-9. 
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to bring about societal change, is not viable. Although the piece does not employ direct natural 

metaphors, Beer underscores the significance of nature operating on cybernetic principles. While 

humans can intervene and assert their influence on the cybernetic organization of society, their 

objectives will ultimately falter if they lack a comprehensive understanding of nature's inherent 

homeostatic nature. When Beer mentions “nature,” he loosely compares cybernetic projects to 

the workings of the natural world. 

Beer maintains his argument that a lack of understanding nature as a holistic entity often 

leads to unresolved issues, including ecological crises. One reason for the inability to resolve 

such issues stems from the government's incompetence in functioning and its excessive fixation 

on tackling specific problems rather than addressing the system as a whole. For example, Beer 

highlights the hindrance scientists face in communication, given the government's lack of 

motivation to respond to crises unless compelled by public pressure. Returning to the contrast 

between “the whole” and “the particular,” Beer reinforces the point through an organic 

metaphor, stating, “To express this notion in simpler terms, let us employ the familiar metaphor I 

introduced earlier. If our objective is to address the disease rather than its symptoms, we must 

examine the body politic rather than its malfunctioning organs.”237 By making a direct reference 

to symptoms and disease, Beer simplifies the distinction between “the particular” and “the 

whole” for the audience's comprehension. However, simultaneously, Beer's claim shifts from 

diagnosing “nature” to diagnosing “society” when he mentions “the body politic.” This metaphor 

exerts a stronger influence on how one should perceive the political application of cybernetics, 

utilizing the vehicle of the “organs” or the human body when addressing social problems. While 

 
237 Keynote address manuscript sent from Stafford Beer to Heinz von Foerster, 15 March 1971, box 3, [6], HvFP, 

TCTC, UIUC Library, https://digital.library.illinois.edu/items/49c57110-29ac-0136-4d81-0050569601ca-9. 
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the reference itself may appear simple, aiming to crystallize the adaptive principles of 

cybernetics in analyzing the “whole” of nature, Beer's concise argument suggests a shift toward 

the naturalization of social interaction within political society. 

For Beer, plans that solely target minor issues within a larger system fall short unless they 

account for how each plan contributes to the system as a whole. Thus, detailed planning becomes 

essential, encompassing the interplay and synthesis derived from micro-decisions. Drawing upon 

his background in organizing and managing entities, Beer anchors his understanding of shaping 

systems and the criticality of interconnections on a broader scale. In the subsequent section, Beer 

redirects his focus toward applying his management expertise to the relationship between 

corporations and the state. Exploiting his knowledge, Beer employs a metaphor that likens the 

familial unit and the brain to illustrate the organic relationship between power and 

corporations/state. He states: 

In fact, the corporation and the state, like the father, should be cybernetically regarded as 

servants of the subsidiary companies, the departments and the children. The realities of 

life are found at the operational level. If my brain sets out to kill my body by holding its 

breath for good, the autonomic nervous system will soon thwart that merry design. 

Equally, the children and the subsidiary organizations will thwart authoritarian behavior 

at exactly the point when the metasystem is apparently acting from authority rather than 

from superior information and higher-order logic. This revolt is easily brought about, 

because the metasystem does not deploy sufficient variety to hold the lower systems 

down.238 

Drawing inspiration from biology, Beer posits that within an organic system, the central nervous 

system automatically engages to safeguard the body when the brain poses a threat. This innate 

functionality is an integral component of the central organ. Beer then establishes a connection 

between this behavior and the functioning of organizations, wherein subsidiary entities 

instinctively reject authoritarian behavior from the state or business, prioritizing logical 

 
238 Keynote address manuscript sent from Stafford Beer to Heinz von Foerster, 15 March 1971, box 3, [10], HvFP, 

TCTC, UIUC Library, https://digital.library.illinois.edu/items/49c57110-29ac-0136-4d81-0050569601ca-9. 
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approaches instead. In this section, the metaphor centers on the familial unit or the brain as the 

tenor, explicating the vehicle of attempting to harm the body, which symbolizes authoritarian 

behavior. The metaphor finds its grounding in the resemblance between the expression of 

authority in state institutions and the brain, as well as in the preprogrammed response of the 

central nervous system to behavior.239 

Beer concludes the presentation, urging for a reconceptualization of “Liberty.” He 

emphasizes that our failure to conceive of authority within a free society has given rise to a self-

defeating machine that lacks the ability to respond. He asserts, “In short: the failure of 

metasystems in society arises from their conception as higher authorities that cannot conceivably 

exert such authority in a Free society. We have devised a self-defeating machine, a concept 

inherently unworkable. And we have bestowed upon it the name Liberty.” Beer calls upon 

cyberneticians to undertake the task that the “socio-political sciences” have been unable to solve 

due to their ideological frameworks impeding scientific progress. Similarly, Beer takes on this 

task in a few years during the construction of “The Liberty Machine” as a decision-making 

operation room that is a futuristic physical space where Chilean leadership would utilize the 

Viable Systems Model to manage Chilean governance.240 In the final moments of his speech, he 

reiterates the significance of the study of cybernetics, which has served as both the tool to 

comprehend the problem of society and the foundation for resolving the natural process of 

cybernetics as a science. He states, “We must utilize the tools at our disposal and utilize them 

 
239 Keynote address manuscript sent from Stafford Beer to Heinz von Foerster, 15 March 1971, box 3, [10], HvFP, 

TCTC, UIUC Library, https://digital.library.illinois.edu/items/49c57110-29ac-0136-4d81-0050569601ca-9. 

 
240 As Medina’s work has indicated, the physical construction of the “Liberty Machine” harkened back to the 

continued management practices that were employed by Taylorist production providing management the tools to 

“disempower labor.” Medina, Cybernetic Revolutionaries, 132. 

https://digital.library.illinois.edu/items/49c57110-29ac-0136-4d81-0050569601ca-9


99 

now. Just as we are responsible for exposing the problem, we are equally responsible for the 

tools themselves. Cybernetics has created and forged them.”241 

The Living Organization 

In the final essay, Beer introduces a book on autopoietic systems, reflecting on the 

significance of this discovery and its relevance to organizations.242 The structure of his argument 

revolves around tracing the historical development of this concept within the context of 

philosophy. Ultimately, he aims to establish a connection between the progress of systems 

thinking and the broader trajectory of ideas in the history of philosophy.243 He begins by 

discussing the absence of synthesis in practical knowledge, which later extended to encompass 

literature, art, and mysticism following Augustine's promotion of Plato's synthetic method. 

Consequently, the need to categorize the world emerged from the contributions of Aristotle and 

Aquinas, who played crucial roles in shaping the modern world of science and technology.244 

The rationalists – Descartes, Spinoza, and Leibniz – debated mechanism, dualism, and 

categorization, failing to recognize the essential relationships between things needed for 

understanding synthesis. Locke, Berkeley, and Hume delved into the study of the environment 

 
241 Preface to Autopoietic Systems: A Characterization of the Living Organization, by Humberto Maturana and 

Francisco Varela Stafford Beer to Heinz von Foerster, 15 March 1971, box 3, [15], HvFP, TCTC, UIUC Library, 

https://digital.library.illinois.edu/items/49c57110-29ac-0136-4d81-0050569601ca-9. 

 
242 Preface to Autopoietic Systems: A Characterization of the Living Organization, by Humberto Maturana and 

Francisco Varela. Sent from Stafford Beer to Heinz von Foerster, 15 March 1971, box 3, [29-39], HvFP, TCTC, 

UIUC Library, https://digital.library.illinois.edu/items/49c57110-29ac-0136-4d81-0050569601ca-9. 

 
243 Although Beer references the vast history of philosophy, most of the writing does not concern a detailed 

examination of each philosopher mentioned. Rather, Beer is more interested in the historical thrust of “systems” and 

how they have been ever-present within the larger trajectory of the history of philosophy.   

 
244 Preface to Autopoietic Systems: A Characterization of the Living Organization, by Humberto Maturana and 

Francisco Varela Stafford Beer to Heinz von Foerster, 15 March 1971, box 3, [1], HvFP, TCTC, UIUC Library, 

https://digital.library.illinois.edu/items/49c57110-29ac-0136-4d81-0050569601ca-9. 

 

https://digital.library.illinois.edu/items/49c57110-29ac-0136-4d81-0050569601ca-9
https://digital.library.illinois.edu/items/49c57110-29ac-0136-4d81-0050569601ca-9
https://digital.library.illinois.edu/items/49c57110-29ac-0136-4d81-0050569601ca-9


100 

but were flawed in their inclination towards categorization.245 Ultimately, Kant reshaped the 

perception of individuals constituting society, transforming them from a mere collection of 

people into an imperceptible will. By considering the history of philosophy alongside the 

scientific pursuit of categorizing knowledge, the comprehension of synthesis and the dynamics 

of systems became obscured until the advent of the cybernetics project.246 By drawing upon the 

history of philosophy, Beer establishes connections between the discipline and various academic 

fields, with a particular focus on the concept of categories. Notably, Beer highlights the 

intellectual significance of the discovery of autopoiesis, positioning it within the context of the 

history of philosophy and comparing its importance to Hume's critique of causality.247 

Furthermore, Beer establishes correlations between influential figures in the philosophy of 

history who have contributed to the development of categories, the understanding of the 

environment, and the exploration of societal will. These interconnected ideas underscore Beer's 

argument that philosophy has strayed from its organic essence and must rediscover it. 

Cybernetics, according to Beer, surpasses being a mere discipline as it seeks to synthesize 

categories and transcend disciplinary boundaries. 

 
245 Preface to Autopoietic Systems: A Characterization of the Living Organization, by Humberto Maturana and 

Francisco Varela Stafford Beer to Heinz von Foerster, 15 March 1971, box 3, [1-2], HvFP, TCTC, UIUC Library, 

https://digital.library.illinois.edu/items/49c57110-29ac-0136-4d81-0050569601ca-9. 

 
246 One should note that Beer left out Hegel, who is colloquially known for attempting to “synthesize” all of modern 

thought in the section where he maps out the history of philosophy. And, when Hegel is later referenced it is in 

connection to the necessity to synthesizing academic disciplines. Unfortunately, Beer does not interrogate the 

relationship of synthesis as a cybernetic concept relates to Hegel, and, furthermore, does not seem to indicate he 

maintains a Hegelian view of history.  

 
247 Beer states: “The second reason why the concept of autopoiesis excites me so much is that it involves the 

destruction of teleology. When this notion is fully worked out and debated, I suspect, it will prove to be as important 

in the history of the philosophy of science as was David Hume’s attack on causality.” Preface to Autopoietic 

Systems: A Characterization of the Living Organization, by Humberto Maturana and Francisco Varela Stafford Beer 

to Heinz von Foerster, 15 March 1971, box 3, [5], HvFP, TCTC, UIUC Library, 

https://digital.library.illinois.edu/items/49c57110-29ac-0136-4d81-0050569601ca-9. 
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Within his discourse, Beer presents an argument against the categorization of knowledge, 

emphasizing how humans utilize codes to comprehend nature. He contends that “Nature is not 

about codes: we observers invent the codes in order to codify what nature is about.” 248 The 

absence of codified elements characterizes nature, as humans rely on human-made categories to 

interpret the world. Beer considers this realization to be of great importance. He later applies it to 

the larger industry, explaining that the survival of social institutions can be attributed to their 

natural autopoietic system: 

The outcome, to which I was admittedly predisposed because of my own work, says that 

any cohesive social institution is an autopoietic system – because it survives, because its 

method of survival answers the autopoietic criteria, and because it may well change its 

entire appearance and its apparent purpose in the process. As examples I list: firms and 

industries, schools and universities, clinics and hospitals, professional bodies, 

departments of state, and whole countries.249 

Considering the previous quote, it becomes clear that Beer establishes a metaphor that compares 

human-made intuitions to the natural world. As demonstrated in the earlier argument, Beer 

expresses skepticism toward the history of philosophy and science, which tend to categorize the 

social and scientific domains, thereby impeding the recognition of the inherent natural cybernetic 

principles present within society's autopoietic nature. To illustrate how categories restrict the 

perception of cybernetics within reality, Beer applies the concept of autopoietic survivability as 

the tenor, while various industries and politics, such as industries, universities, hospitals, and 

nation-states, serve as the vehicle. This effectively grounds Beer's metaphor in the understanding 

that nature is fundamentally cybernetic, and despite changes in institutions and nation-states over 

 
248 Preface to Autopoietic Systems: A Characterization of the Living Organization, by Humberto Maturana and 

Francisco Varela Stafford Beer to Heinz von Foerster, 15 March 1971, box 3, [8], HvFP, TCTC, UIUC Library, 
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time, their innate adaptability exemplifies the underlying presence of autopoiesis in society. 

Beer's metaphor holds substantial power, as it conveys his perspective on cybernetics as an 

integral component of the natural flow of society. 

Beer states near the end of the piece that humankind is not realizing the autopoietic 

principles present in nature, thereby holding back its potential. The cybernetician's job is to 

actualize the autopoietic operation of organizations and government, which govern society, and 

to perceive society as a natural system. Beer's declaration contributes to the larger context of 

demonstrating the interconnectedness of nature and the biological nature of social institutions. 

Recognizing the unity of the system emphasizes his defense of a natural evolution of society. 

Beer argues: 

When it comes to social evolution, then, when it comes to political change: we are not 

dealing with institutions and societies that will be different tomorrow because of the 

legislation we passed today. The legislation – even the revolution – with which we 

confront them does not alter them at all; it proposes a new challenge to their autopoietic 

adaption. The behavior they exhibit may have to be very different if they are to survive: 

the point is that they have not lost their identities. The interesting consequence is, 

however, that the way an autopoietic system will respond to a gross environmental 

challenge is highly predictable – once the nature of its autopoiesis is understood. Clever 

politicians intuit those adaptions, and they can be helped by good scientists using 

systems-theoretic models. Stupid politicians do not understand why social institutions do 

not lose their identities overnight when they are presented with perfectly logical reasons 

why they should, and these are helped by bad scientists who devote their effort to 

developing that irrelevant logic.250 

If one grasps society's unity as a system, one can exploit its autopoietic nature. Beer argues that 

recognizing this principle, along with the involvement of competent scientists, facilitates the 

social evolution of society that legislation or revolutionary action cannot accomplish by 

themselves. Instead, those who fail to understand these autopoietic principles are subject to the 

 
250 Preface to Autopoietic Systems: A Characterization of the Living Organization, by Humberto Maturana and 

Francisco Varela Stafford Beer to Heinz von Foerster, 15 March 1971, box 3, [10-11], HvFP, TCTC, UIUC Library, 
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influence of the cybernetic laws that govern social institutions. Beer’s writing indicates his belief 

that management systems are similar to scientific laws given the permeation of autopoietic 

adaption that is innate to all forms of organizations. Although this argument is not directly 

articulated justifying his work in Chile, the essay does reflect his belief that cybernetic 

governance has ubiquitous application to all governing and organizational structures in Chile.251 

Furthermore, Beer’s belief that cybernetic principles exist across politics and technology indicate 

how his beliefs in cybernetic technology was primary and the type of politics it served was 

secondary.252  

Conclusion 

In conclusion, Beer's perspective highlights the prevalence of myths in the world, which 

hinder the realization of the relationship between the particular and the whole. Much of the 

history of philosophy is entangled in fixations on particulars and debates that impede the 

recognition of society as a comprehensive system. Through his essay “Below the Twilight Arch: 

A Mythology of Systems,” Beer comes to the realization that nature possesses inherent 

autopoiesis, but it is often mischaracterized as chaotic due to the enduring presence of various 

elements, even in the face of elements considered hostile to the system. Irrespective of the 

qualities of these hostile elements, nature always achieves equilibrium.  

Furthermore, the genealogical emergence from these texts are that Beer's early 

rationalizations establish a link to his later conceptualizations of how to administer a political 

state in a cybernetic manner.253 In his essay “The Liberty Machine,” Beer reimagines the concept 

 
251 Medina, Cybernetic. Revolutionaries, 39-41. 

 
252 For example, in Chile, Beer’s interest in incorporating populist undertones for Project Cybersyn were adopted to 

increase political appeal. Medina, Cybernetic Revolutionaries, 133. 

 
253 Tamboukou, “Writing Genealogies,” 208. 
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of “Liberty” and highlights how people's lack of awareness regarding the functioning of systems 

hampers their ability to identify solutions to social ills. For example, individuals tend to target 

symptomatic political problems rather than focusing on the operational dynamics of the system. 

This connection aligns with Beer's earlier conception from a decade ago, where he argued that 

the larger system was commonly perceived as chaotic. However, Beer may urge us to recognize 

that the appearance of chaos within the system is a consequence of politicians prioritizing 

individual problems in society rather than acknowledging the inherent “whole” or how society is 

an interconnected system that operates on cybernetic laws. 

This finally connects to the later analyzed piece titled, “Preface” to Autopoiesis and 

Cognition: The Rationalization of the Living, where Beer presents the argument that society itself 

functions in a cybernetic manner and exhibits similarities to the brain. Placing his discovery 

within the broader scope of the history of philosophy, Beer's perspectives share a common 

element in their emphasis on systems research, a field of which cybernetics is a part, in order to 

recognize the “whole” rather than the “particular.” Interestingly, in 1960, when Beer referred to 

the brain in his speech, he focused on delving into the deeper insights provided by the brain, 

including its efficiency, rational character, and organizational capacity. By the time he wrote his 

“Preface” in the early 1970s, Beer shifts his focus to the pragmatic and instinctual qualities of the 

brain and highlighted how the “nervous system” can adapt to the climate and respond during 

times of distress. 

Beer's beliefs, shared among each of the essays, shaped his notion of assembling a team 

of individuals and machines to actively manage the political, economic, and social life through 

Project Cybernsyn in Chile. These three essays paradoxically both clarify and puzzle Beers’ 

conceptions of developing cybernetics as a theory up until the 1970s. On one hand, cybernetics 
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exists as an autopoietic system within nature. On the other hand, scientists and politicians must 

both realize and utilize cybernetics to establish a stronger social order. The majority of 

politicians and renowned theorists throughout history have overlooked the unity of society, 

thereby impeding governments from fully capitalizing on their ability to manage social systems. 

Interestingly, this implies that while natural elements in society, such as the human brain, 

inherently operate as cybernetic systems, organizations and nations, despite operating within 

nature, cannot fully realize their cybernetic potential without implementing cybernetic means. 

Although the text contains several biological metaphors, none of them surpass the 

numerous references to the brain. The brain serves as the central unit that communicates with all 

its subsidiary units, issuing commands for their organization. Conversely, employing the brain as 

the central metaphor to elucidate the future of cybernetic organization and management plays a 

pivotal role in understanding potential conceptual limitations associated with the political 

underpinnings of projects like Project Cybersyn, particularly in terms of comprehending 

organizational functionality. Concerning Project Cybersyn, Allende and Beer's perspectives on 

organizing a socialist society are fundamentally grounded in the notion of transitioning from a 

society devoid of egalitarian communication structures to one that ensures equitable access to 

information. Although Beer's governance model, which resembles the brain, represents a more 

egalitarian top-down approach where the brain provides guidance without exerting control over 

the rest of the system, it interprets organizational and governmental leadership from a solipsistic 

perspective, drawing parallels to the functioning of a natural body. 

If cybernetic governance realigns itself around the functions of the human body, it 

equates governance to a transhistorical level, assuming predetermined ways in which governance 

must proceed, specifically operating akin to the functions of the body. By embracing the brain 
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and central nervous system metaphor in his work, Beer's model of governance expresses the 

notion that cybernetics perceives political power as a natural occurrence that cyberneticians can 

realize and exploit to their advantage. Rhetorically examining the emergence of metaphors 

provides a means further to situate the genealogy of the naturalization of society, transitioning it 

from the realm of cybernetics to the realm of politics in Chile. In the mind of Allende, cybernetic 

metaphors addressed common concerns of political governance by promising to enhance 

information transfer among industries, government, and the greater population. The 

persuasiveness of this logic became evident as metaphors facilitated the interpretation of the 

functions of a natural organ, such as the “brain,” and their application to the larger civil society. 

However, when considering the movement of socialism, this conceptualization of governance as 

analogous to the brain deviates from recognizing the diverse ways society is constructed through 

social interactions. Rather than acknowledging that society, organizations, and political 

governance are socially constituted through the interactions among individuals, Beer's cybernetic 

model can never account for a future in which the “brain and body” can be transcended. 
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CHAPTER VII: CONCLUSION 

Introduction 

Cybernetics is colloquially expressed as technology, robots, machines, or “the circulation 

of information between machines.” However, we need to consider the deeper meaning the 

cyberneticians of the mid-20th century posed on society as they emerged in different times and 

regions internationally. To do so, grounding the work genealogically is necessary to trace the 

various ways power is shaped by political discourses. In doing so, we can better understand the 

ways cybernetic thinking continues to be expressed in the contemporary moment. First, in the 

1950s cybernetics was a science discovered by Americans and debated during academic and 

intellectual conferences with the intention of bringing together various academic disciplines 

under the framework of one synthesis. These discourses were then picked up and extended into 

the imagination and organizing of other nation-states, giving rise to the power of cybernetics as 

an organizing principle that moved from the intellectual domain to the political being applied to 

particular nation-states with different political and economic contexts. The transfer of 

cybernetics from the intellectuals to the realm of politics gave rise to possibilities of managing 

governance in a manner that could quantify and rationalize the management of society. Hence, 

questions concerning governance and cybernetics can be traced to periods prior to that of the 

cybernetic moment as responses to the political questions that were unique to each case study. 

In this thesis, I explored how cybernetic intellectuals discursively related their work to 

the larger political projects around them through their application of metaphors. Although the 

Soviet Union, Turkey, and Chile were politically and economically different from one another, 

the demand cybernetics promised to solve was a larger crisis that was brewing in society. This 

crisis was that of capitalism and its instability as seen throughout the texts. Each of the chapters 
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cover the way cyberneticians attempted to manage the political economic system which were 

leading to chaos, lacking in development, or both. Although they all mentioned the technical 

capacities needed to establish a network, such as computers, interconnecting industries and the 

state, the metaphors that consistently emerged were based on the function of natural or organic 

substances. The consistent references to the “brain” as a common metaphor indicate an 

emergence of a larger historical continuity that brings together Soviet, Turkish, and Chilean 

cyberneticians. Primarily, the question relates to how a nation-state maintains its growth under 

unstable political, and economic conditions brought about by capitalism. The brain proved to be 

a powerful tool in understanding the ways machines, which had high technical capacities, could 

bring together the ingenuity of humans into the realm of political governance. If one could 

program machines to operate “naturally,” then they were able to take advantage of turning 

society into a system that could be run by being managed in a rational manner. 

Grounding the Genealogy of Cybernetics 

The international exchanges between cybernetic intellectuals play a significant role 

laying the groundwork to establish common patterns of thought between their arguments, such as 

the emergence of the metaphor of the “brain” throughout their work.254 However, why was the 

"brain" or the fixation on organic substances core to many of the cyberneticians' arguments? I 

argued that it was due to the way the cyberneticians conceptualized the relationship they believed 

cybernetics would play in maintaining or changing the role of the state. Although the relevance 

of biological metaphors had been well-documented by many authors on the topic of cybernetics, 

the political significance of these metaphors has been less explored. Furthermore, the power 

 
254 As seen in the exchanges between İrtem and Foerster, their correspondence contained references to Ross Ashby 

and Stafford Beer. Additionally, the examples from Beer’s work were shared to Foerster and many other 

cyberneticians during conferences. 
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these metaphors held can only be understood when they are examined in their totality when 

situated genealogically within the larger set of discourses circulating about the functions of 

organizing systems such as organizations and the state. Like other natural organisms, the brain 

underscored a mystical essence of power and systematic organization, given its innate qualities 

were both mysterious and rational. For example, as highlighted by Beer, the brain was where 

questions regarding the paradoxes of philosophy resided.255 Moreover, the brain was the perfect 

system that was programmed to have the ability to reach equilibrium as the nervous system could 

respond during an emergency to the authority of the brain. Hence, the mysterious and rational 

character of the brain allowed for the metaphors to be picked up and maintain the integrity of the 

current capitalist system, rather than overcome it.  

This genealogical analysis allows for a comparison of emergent discourses across nations 

and times to see how they constituted particular political, and historical moments. This thesis 

utilized genealogical descent to situate and contextualize the nations to pull the emergence of 

similar instances of power that are present within the naturalist metaphors throughout the 

chapters. First, the discourses exchanged between cyberneticians occurred in spaces that shared 

similar interests in cybernetics. In the example of the Soviet Union, the bureaucracy lacked the 

ability to manage capitalism efficiency and rationality and sought out cybernetics to complete 

their project toward rationally planning society. However, in the context of Turkey, a nation that 

was in a state of political and economic regress, cybernetics promised to accelerate the evolution 

 
255 Banquet address to the First Systems Symposium: The Systems Research Center of Case Institute of Technology 

sent from Stafford Beer to Heinz von Foerster, 15 March 1971, box 3, [27], HvFP, TCTC, UIUC Library, 

https://digital.library.illinois.edu/items/55779400-29ac-0136-4d81-0050569601ca-b. 
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of society naturally. Finally, in Chile, given the interest of the Allende government in 

establishing an egalitarian network of communication between the workers and the state, the 

question of social democracy was taken up as a challenge to be solved by cybernetic means. 

Therefore, although each of the texts’ descent according to the unique desires of their nations, 

they share the relationship to respond to the political crisis brought about by their ineffective 

ability to control the relationship between capitalism and the state. Therefore, the genealogical 

emergence within these texts is the cybernetic moment’s fixation on biological metaphors as a 

means of shaping the evolution of technology and its role in society. 

In addition, the genealogical analysis emphasized the particularities between the 

similarities and differences between the three systems. The overarching brain metaphor shaped 

cybernetic discourses between the Soviet Union, Turkey, and Chile that spanned diverse regions, 

emphasizing comparative analysis. The underlying metaphor of the brain was present in all three 

regions, however differences between the regions were primarily over the motivation of the 

cybernetic projects. Because the direction of the project was shaped by my interest in examining 

the circulation of cybernetic metaphors; the focus on comparing the regions also limited the 

project to exploring alternative regions or focusing the analysis on one particular region. Future 

genealogical analysis may consider focusing on discourses between cyberneticians in a particular 

region and if biological metaphors maintained a similar significance within the context of the 

region where cyberneticians were interested in communicating to a national audience rather than 

translating their ideas to an international one. 

Cybernetics and Neoliberalism 

The rhetoric of cybernetic metaphors pointed to its greatest strength – political 

malleability. One paradox that emerged throughout this thesis was the ways cyberneticians 
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thought of reconstructing the management of the political economy of the nation-state. Although 

each case study expressed different ideas in reimagining how society could be organized, the 

economy was a central figure in the justification and creation of a nationwide network that was 

led by a cybernetic management structure. Although cybernetics brought about a new dynamism 

for reimagining economic systems, Russia, Turkey, and Chile all “neoliberalized” – becoming 

the opposite of what the early cyberneticians imagined for an efficient political economy. 

It would be more than overstated to equate the cybernetics moment in the mid-20th 

century to the question of neoliberalism in its contemporary form. However, the genealogical 

tracing of how power manifested in this time period helps explain the significance of the turn 

toward neoliberalism during the decline of cybernetics. Technology, especially in the form of 

cybernetic imagination, drew from its environment, its malleability, and its focus on 

homeostasis, pointed to the failures of the cybernetic movement, playing by the rules of the 

system that constructed it. This was similarly described as the “cybernetic ethos,” where a 

particular goal for transformation was lacking, and rather, systems were assumed and managed. 

Lahoud noted: 

Under this cybernetic ethos, transformation is not directed towards a distant goal that is 

known in advance. Instead, it follows immanent tendencies, guiding them forward—but 

also giving them space to evolve. The city or territory is understood here as a contingent, 

self-regulating resource that requires ongoing management. The goal of this management 

is to secure a natural equilibrium and keep emergent forces in balance.256 

In this sense, the scientific logic of cybernetics attempted to contain social forces and manage 

society, and when political instability came from within the system, it transformed toward a 

neoliberal inclination, rendering the cybernetic moment unable to fulfill its intended purpose. 

The appeal to cybernetics to usher in natural forces for social and political change, in less than a 

 
256 Adrian Lahoud, “Error Correction: Chilean Cybernetics and Chicago’s Economists,” In Alley’s of Your Mind: 

Augmented Intelligence and Its Traumas, edited by Matteo Pasquinelli, (Lüneburg: meson press, 2015), 49. 
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decade, became an open arena for technocrats to implement utopian change and shock the 

economy, ushering in a new type of control and social conditioning. Hence, as Lahoud noted in 

the case of Chile, the cybernetic moment would be better interpreted as a process of techno-

social forces of society attempting to work through the efficient management of society. 

Critical Theory and Control 

 Due to the cybernetic attempt to automate and rationalize the management of 

society, I argue that cybernetics was the utmost example of rationalization as seen from the 

liberal enlightenment tradition. In the many examples of cybernetics, bourgeois society 

attempted to utilize technology to increase the efficiency of capital accumulation rather than 

employing technology toward the goal of emancipating labor from the contradictions of capital. 

Whereas during the enlightenment the invention of technology in bourgeois society was 

supposed to be a means to an end, cyberneticians assumed the validity of society in itself and 

saw technology as an end in itself to maintain the natural order. 

200 years ago, industrial society brought about a contradiction in labor as “technology,” 

which made labor easier through industrial tools while also displacing labor by making the 

working class redundant. Labor was the productive force that constituted society, pushing for 

liberal demands. For Marx, the demands of the working class from bourgeois society 

necessitated the socialist revolution.257 Rather than viewing industrial technology as a negative 

social force, it could be utilized to liberate the working class from its constraints of labor. The 

failure of socialism and the prominence of capitalist society, including the discovery and 

development of cybernetics, demonstrated the many ways technology was reshaped in capitalist 

society to reconstitute social existence, allowing the bourgeoisie to dominate the working class. 

 
257 Karl Marx and Frederick Engels, The Marx-Engels Reader, (New York: Norton, 1978), 483. 
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In the 20th century, cybernetics emerged as a potential new form of governance. However, it 

lacked the political goal to serve as a means to the end of reshaping society, instead becoming a 

tool that would maintain the current social order. For Marxism, the Enlightenment was a moment 

of potential to utilize technology to help realize the potential for mankind to usher in socialism. 

However, the cyberneticians of the 20th century fixated on over-rationalizing society and 

reducing the world into empirical nodes that allowed them to rationalize the existing order and 

attempt to manage the system. 

Aside from cybernetics allowing theorists to build connections internationally, the utilization 

of natural metaphors also provided insight into how intellectuals in the mid-20th century 

conceptualized society. Beer, as the most celebrated cybernetician by the end of the last century, 

made note of the shift in the definition of cybernetics, stating Norbert Wiener’s original 

definition “the science of control and communication in the animal and the machine,” was 

transformed into “Cybernetics is the science of effective organization.”258 Early cybernetics was 

simply defined as a form of controlled communication between mediated subjects, such as 

animals, humans, and machines. However, toward the end of the century, the definition of 

cybernetics changed to principles of organizing and utilizing technology to improve management 

capacities. Hence, the science of controlling information shifted away from “science,” as the 

means toward the goal of effective “information transfer,” with “information transfer” becoming 

an effective means of rationalizing the “organization of society.” Another way to express the 

“rational organization of society” would be controlled, meaning that cyberneticians involved in 

the political and economic organization of society were attempting to rationalize technology 

better to control organizational outcomes and, especially, people. 

 
258 Stafford Beer, Designing Freedom, England: John Wiley & Sons, 1993, 13. 
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This shift in meaning speaks to a larger crisis that is emergent in the 20th century over the 

problems of administration and control as expressed by some of the Frankfurt theorists. As 

expressed in Herbert Marcuse's One Dimensional Man, in the 1960s, a certain level of 

unfreedom plagues advanced industrial society, where irrationality consumes society and 

technology dominates the individual. Cybernetics was one of the greatest attempts to complete 

this rationalization by automating the working class. I argue that although the cyberneticians 

analyzed in this thesis were optimistic that their cybernetic systems could develop a better 

society, the dynamic optimism of technology was abandoned as it was no longer perceived of as 

a liberating tool but rather one that functions on its quantitative capacities. Hence, the tragedy of 

cybernetics lies within its promise. As cybernetic intellectuals perceived their development as an 

extension of the first and second industrial revolutions, they argued that the devices of political 

organization would establish connections between all industries by quantifying information 

through computer technology. This is similar to how Adorno and Horkheimer noted the need for 

bourgeois society to try and rule by equivalence.259 

However, critiquing cybernetics as a form of “control” has been a challenge raised against 

the project of cybernetics. In particular, Andrew Pickering combated the control critique of 

cybernetics, even stating that the British cyberneticians could be better seen as creating systems 

of anti-control. Pickering stated: 

If cybernetics staged an ontology in which the fundamental entities were dynamic 

systems evolving and becoming in unpredictable ways, it could hardly have been in the 

business of Big Brother-style domination and enframing. It follows immediately from 

this vision of the world that enframing will fail. The entire task of cybernetics was to 

figure out how to get along in a world that was not enframable, that could not be 

 
259 Max Horkheimer & Theodor W. Adorno, “The Concept of Enlightenment” in Dialectic of Enlightenment, ed., 

Gunzelin Schmid Noerr (Stanford University Press, 2002), 4 
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subjected to human designs—how to build machines and construct systems that could 

adapt performatively to whatever happened to come their way.260  

Of course, Pickering's defense of cybernetics reiterated the dynamism of cybernetic thought. If 

systems were always in flux, then there was no concrete way to organize them, and cybernetics 

allowed for the system to adapt to unpredictable interactions within the system constantly. 

However, considering the instances of exchange that cyberneticians provided through the 

language of metaphors, it raised a deeper question: why did the later cyberneticians in the 1960s 

and 1970s articulate their theoretical developments through the comparison of society to natural 

organisms? And how did these organic metaphors affirm or negate the control critique of 

cybernetics? 

The metaphors utilized by cyberneticians during those times were not simply one-word 

fragments that helped describe their overall argument that advocated for adopting cybernetic 

politics; those metaphors were the argument. One consistent metaphor across all three countries 

that theorized over the politics of cybernetics was that of the brain and how, after the nation was 

tied together as one organic whole, the brain would function as a control center for the rest of the 

nation. When Glushkov, İrtem, and Beer developed their cybernetic notions, they considered 

what society “was” and utilized metaphors to compare society to a living organism. In this sense, 

the comparison of cybernetic management to natural organs, as seen in the theories of Stafford 

Beer who argued the whole governing system would operate similarly to the relationship a brain 

has with the human body, could only be communicated through these biological metaphors 

utilized to rationalize the irrationality of society. In this sense, the cybernetic metaphors of 

biology indicated there were immutable characteristics of the nation-state (body). Rather than 

 
260 Andrew Pickering, The Cybernetic Brain: Sketches of Another Future, (Chicago: University of Chicago Press, 

2021), 31-32. 



116 

imagining cybernetics as a tool that could transcend the politics of the “body,” by assuming that 

there were natural components to society and not recognizing that society in itself was 

constituted socially, it reified a notion of society as an organic subject. Furthering the myth that 

society is natural. 

Cybernetics and Rhetoric 

The analysis of metaphors and how they are relevant within rhetorical studies are 

conducted by considering the particulars of discourses where one can tether the metaphor to its 

root components of tenor, vehicle, and ground. However, what has not been as explored are the 

way overarching metaphors that shape a larger discourse. Although each individual text indicates 

particular metaphors, what do the sum total of these metaphors mean? I argue that the consistent 

references to the biological function as seen throughout this thesis indicate cybernetics as a term 

functions as a metaphor for the organic management of society. Although technical 

instrumentation was a prerequisite for the systemization of society, the primary component for 

the effective inclusion of cybernetic politics within larger political structures was understanding 

society as an organic system, wherein the brain operated as a central metaphor that explained the 

political, economic world. 

 The remaining legacy of cybernetics, therefore, is in its biological character as an 

overarching metaphor. Although cybernetics does not hold the same type of intellectual and 

political legitimacy it did in the mid-20th century, it has helped shape the way discourses around 

technology and politics occur in the contemporary moment. By tracing the metaphors to the 

brain in cybernetic politics, one can see the ease with which technological determinism becomes 

a seductive political program. If the political system is assumed to be rational but lacks the 
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technical means for its own management, then cybernetics allows one to continue the pursuit of 

rationalizing society by attempting to systematize its organic characters. 

Conclusion 

This thesis focused on the perception of cybernetics through the lens of those in positions 

of power or close to political power. Future research should consider investigating the ways 

cybernetic metaphors operated when the popularization of computer technology and cybernetics 

occurred within cultural discourses. For example, the way popular culture picked up cybernetics 

and shifted the thoughts of technology in the late 20th century. A limitation for this project was 

the analysis of particular archival documents regarding research. For example, the Soviet 

Cybernetic Review (SCR) occupied over 10 volumes of hundreds of essays from dozens of 

authors across the Soviet Union. My thesis analyzed one series within these publications that 

focused on core cybernetic thinkers who developed Soviet cybernetics. Future research could 

have a narrower scope and consider the way cybernetics developed over the span of a decade, 

and how those documents played a role in influencing the political cybernetic project in the 

Soviet Union. Additionally, the scope of this project aimed to provide a comparative analysis of 

three regions and how cybernetics reconstituted a historical moment in the 20th century. The 

narrowing of my scope to three nations could be done elsewhere in other nations, such as the 

United States, to examine the role cybernetics played within national discourse. 

In addition, future research can examine the material components that constituted the 

cybernetic project. Due to the constraints of this project in focusing on the metaphors of 

cybernetics, the material artifacts such as computers and other various technologies that made up 

the physical components of cybernetics were left unexplored. However, examining the 
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relationship these metaphors had with the construction of various cybernetic devices can 

demonstrate if metaphors were utilized materially. 

In this thesis, we explored the particularities of cybernetic metaphors and their 

international role in constituting the cybernetics moment in the mid-20th century. In particular, 

the circulation of these metaphors within the context of the Soviet Union, Turkey, and Chile 

indicated the underlying conservative and stabilizing rhetorical force that cybernetics mobilized 

politically. The cybernetics community consisted of an incredible cohort of international 

theorists who attempted to seed themselves within various political projects through the 

circulation of cybernetic metaphors that allowed cybernetics to translate to different parts of the 

globe. Although the cybernetics moment meant different things depending on the time and space 

of their emergence, they demonstrated continuity in trying to contain the flows of society. The 

shift from interdisciplinary scientific work toward intertwining cybernetics with areas of political 

crisis, such as economic and social management, demonstrated that cyberneticians were highly 

conscious of the practical application of cybernetics to governance. However, the metaphors they 

used to translate these principles into governance, such as biological principles, demonstrated 

how cybernetic imagination was locked within a politically conservative framework. 

.  
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