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ABSTRACT

This article critically examines digital technology through the lens of exis-
tential philosophy concerned with human-technology interaction. One such 
philosophy is human-technology symbiosis (or man-computer symbiosis, in 
J.C.R. Licklider’s terminology). A similar view appears in Douglas Engel-
bart’s work on the augmentation of human intelligence. These ideas form the
framework for this paper’s analysis. The early computing scientists consid-
ered technical progress with deep care for the future of human creativity and
human intelligence. They set a course for a new future of human-computer
interaction that would take the form of a partnership or a team. Their values
continue to play powerfully into digital culture today. The ethical concerns for
cybernetics voiced by Norbert Wiener further enrich the critical positioning
in this paper. Using this theoretical framework, the analysis will show that
generative artificial intelligence is philosophically congruent with the idea of
symbiotic human-technology interaction. Microsoft’s Copilot will serve as
a concrete illustration. However, certain aspects of human interactions with
generative artificial intelligence may pose ethical concerns, particularly related
to personal and social responsibility, the nature of knowledge, and the value
placed on the human element. This renews the importance of rigorous gover-
nance systems and education.
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1	 Introduction

This paper critically explores the human-technology relationship in current 
uses of generative AI (GenAI) through the lens of existential philosophy.  
This paper’s historical perspective allows for critical caution around the 
ethical risks that emerge. This is an original reflection that questions unbridled 
techno-optimistic, pro-use human-technology interaction. One particular 
instance of GenAI will serve as a practical example. The iterations of GenAI 
considered here are text-based and visual content production technologies that 
are supported by online information retrieval. Microsoft offers such a technol-
ogy in the form of a product called Copilot, which uses its search engine Bing 
and builds on its previous GenAI platform, Bing Chat. Other popular GenAI 
platforms are ChatGPT, Scribe, and Bard (Sharma, 2024). While these plat-
forms contend for market dominance, they offer similar functionalities. Copi-
lot stands out as the product of a historically significant tech company. Copilot 
functionality was integrated throughout Microsoft products in an immediate, 
pervasive way. It is supported by a wide range of professional marketing 
materials, which will serve as real-world illustrations for the theoretical 
concepts. The philosophies of J.C.R Licklider and his contemporaries Douglas 
Engelbart and Norbert Wiener establish this paper’s theoretical foundations.

Licklider and Engelbart were part of key US operations leading to the devel-
opment of the ARPAnet. The Advanced Research Projects Agency (ARPA) 
was created in 1957 by the US Department of Defense as part of the US 
government’s response to the global politics of the time (Hauben & Hauben, 
1998). During 1962’s crucial development phase, Licklider became the first 
director of the research division leading this innovation (O’Neill, 1995). 
Licklider’s contemporaries described him as a “visionary” and “intellectual 
leader” (Fano, 1998, p. 16), although contemporary headlines in Forbes 
describe him as “the early computing visionary you’ve probably never heard 
of” (Webster, 2019). Nonetheless, modern academics trace the development of 
the internet (in part) to Licklider’s original vision and efforts (Kita, 2003). 

Two other early computing scientists enrich this paper’s theoretical frame-
work: Wiener and Engelbart. The latter is known for various technical innova-
tions, such as the development of a graphical user interface and the computer 
mouse (Engelbart, 1986). Both inventions are central to the desire to make 
computing more intuitive and interactive for everyday human use. Engelbart’s 
1962 report for the Air Force Office of Scientific Research, Augmenting 
Human Intellect, establishes a vision for human-technology interaction that 
explains when computing would be beneficial to stimulate human thought and 
intelligence (beyond military use). Although Wiener did not witness the 1969 
achievement of the ARPAnet, dying in 1964, he was an important part of the 
intellectual community driving the vision for future technology. This was 
partly through his writing—including authoring the well-known book Cyber-
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netics: Or Control and Communication in the Animal and the Machine—and 
partly through cultivating a network of like-minded thinkers at MIT, which 
included Licklider (Hauben & Hauben, 1998). 

Revisiting these pioneering ideas offers original insights that can help evaluate 
our present-day digital technology and inform ethical practice and policy, an 
important approach that has yet to be taken. Evaluating current developments 
through the lens of these early beginnings allows us to conceptually ground 
our present activities, recognizing that what we have today is the result of 
those initial visions and values. Much like the technical pioneers proposed, the 
way humans and machines interact (and how that affects human thought, 
education, and society) matters more than the technical innovation in itself. 
This raises the questions of whether their initial vision has been materialized 
in the contemporary use of GenAI and whether any of their ethical concerns 
have come to the fore.

The early computing scientists had specific views on what kind of hu-
man-computer interaction would and would not be beneficial to human life 
and society. Section 2 discusses their underlying philosophies of human-com-
puter interaction and to what extent those philosophies align with contemporary 
GenAI. Licklider and his vision for human-computer interaction are discussed 
in the first two parts of Section 2, followed by Engelbart’s pioneering report in 
“2.3 Augmenting the Human Intellect.” In 2.4, the analysis demonstrates the 
resonance between the theoretical vision of the early computing scientists and 
GenAI. Microsoft’s own marketing materials for Copilot—published between 
March 2023 and March 2024—will represent a primary source for the analysis. 
However, this is not a systematic analysis of the marketing materials, as Copi-
lot is only used to illustrate how GenAI may fulfill those early visions of 
human-computer symbiosis. Section 2 concludes with an important note on the 
limitations of the theoretical framework, acknowledging the value of other 
perspectives in evaluating current techno-optimistic discourse. Next, Section 3 
identifies three areas of ethical risk associated with achieving human-computer 
symbiosis using GenAI. This section draws more closely on Wiener’s (1964) 
work. The ethical cautions first emphasize the needs for personal and social 
responsibility as envisioned by the early computing scientists. Second, the core 
functionality of GenAI demands ethical concern regarding its role in knowl-
edge production and information retrieval. Third, “the human” in human-com-
puter symbiosis is re-emphasized as an element with ethical priority over 
technology. Although hardware and software have dramatically evolved since 
Licklider’s times, the underlying vision and values purport a very similar 
stance to present-day concerns for “ethical AI.” This is discussed in the final 
part of Section 3, underscoring the importance of critically investigating cur-
rent technologies through a historical perspective.
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2	 GenAI Symbiosis: Copilot’s Promise

The following analysis draws on a specific GenAI to illustrate how it aligns 
with the vision of human-computer interaction outlined by Licklider and 
Engelbart. That is, Microsoft’s Copilot represents a possible material mani-
festation of their philosophy. For Licklider and Engelbart, the dimensions that 
define symbiotic relationships between people and technology were based on 
time efficiencies, the natural “feel” of the interaction, and an integrated techni-
cal engagement. The overall purpose was to enhance the environment for hu-
man creativity and intelligence. The early theoretical vision is juxtaposed with 
Copilot’s marketing materials, promising a potential symbiotic interaction.

2.1	Licklider and the ARPAnet

Licklider joined a well-funded, government-supported environment that gen-
erally aimed to advance groundbreaking research. One department was formed 
to conceptualize and implement new technologies for information storage 
and, perhaps more importantly, information exchange (Hauben & Hauben, 
1998). This became the specific interest of the Information Processing Tech-
niques Office (IPTO), a division of ARPA (O’Neill, 1995). Seven years after 
establishing IPTO, the research group would manage to make this new infor-
mation exchange device operational. At the time, in 1969, it was a network of 
only four computers in the Western US. Over the coming decades, this would 
develop into a powerful, fast, and global information and communication 
system. However, the ARPAnet is incorrectly attributed a lone-star status in 
the history of both computer networking and the dominance of US govern-
ment or military influence. Campbell-Kelly and Garcia-Swartz (2013) show 
how private sector operations in the US and UK, for example, contributed 
to infrastructure and application development and boosted network protocol 
design, either intentionally or through a series of seemingly accidental histo-
ries. Although not credited with any particular technical breakthrough, Lick-
lider is acknowledged for his inspired people management (Waldrop, 2001), 
his budget management (Kita, 2003), and his vision for human-technology 
interaction. As IPTO director, Licklider also brought together the people who 
would become central to the ARPAnet developments, such as Larry Roberts 
(Strawn, 2014) and Ivan Sutherland, the next IPTO director (Kita, 2003). The 
next section further details his vision for human-technology interaction; as 
Inga et al. (2023) recognize, this has been a foundational idea for present-day 
technology development.

Given the topic at hand, Marvin Minsky’s AI laboratory should be noted. 
Although Minsky noted Licklider as one of his mentors (Kita, 2003), their 
research would diverge (Waldrop, 2001). The AI laboratory was also funded 
by IPTO, but it pursues a different line of inquiry. Minsky’s vision and phi-
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losophy focuses on the endowment of human thought (and consciousness) 
to a machine, and a proposition that human thought could be optimized by 
becoming more machine-like. This paper’s purpose is not to question whether 
Minsky’s vision for AI has been achieved. It is an entirely different philosophy 
to Licklider, Engelbart, and Wiener. 

2.2	Human-Computer Symbiosis

In Man-Computer Symbiosis, Licklider (1960) sets out his vision for hu-
man-technology interaction. His colleagues commented on his excitement for 
the vision during presentations, visits, and personal interactions (Fano, 1998). 
Part of this vision included going beyond a closed command-and-control com-
munication system and towards interactive, collaborative computing at a mas-
sive scale (O’Neill, 1995; Hauben & Hauben, 1998). At this time, computers 
were still sizeable, costly, and single-minded machines, rendering Licklider’s 
ideas ambitious. The interaction he envisioned is intentional, in that human 
and machine would intentionally form a partnership towards a certain goal. 
Current scholars have described it as the highest form of cooperation, imply-
ing a close coupling and potentially continuous physical interaction (Inga et 
al., 2023). Later, Licklider used the terminology “man-computer partnership” 
(1965). In what follows, I will favor the terminology “human-computer” sym-
biosis (or partnership).

The proposed symbiotic nature of the human-computer interaction indicates 
that working together in harmony is preferable and more beneficial than not 
doing so. Those benefits may derive partly from speed and timeliness. It can 
take a long time to collect information and then read and interpret this infor-
mation, especially to calculate, represent, or otherwise use certain data in a 
particular way to make it useful for human decision-making processes. For 
Licklider, much of this could be done more efficiently by (future) comput-
ers. The machines of his time were not yet the fast information-retrieval and 
data-processing systems required for that task. However, his ideas concerned 
not only technical innovation for its own sake but also the overarching desire 
to cultivate an improved environment for human thought. This is also demon-
strated by the title of an earlier writing by Licklider: “The Truly SAGE Sys-
tem, or Toward a Man-Machine System for Thinking” (1957). SAGE was an 
ambitious digital computing project of the 1950s (Kita, 2003) that established 
a powerful technological system used by the US government to monitor intru-
sions into US airspace (Crocker, 2019). Though expensive and soon outdated, 
it was another foundational layer in the overall technical evolution of digital 
technology. In considering what a “truly sage” machine might look like, Lick-
lider refocused on human intelligence and how machines might intelligently 
support the human intellect. 
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2.3	Augmenting the Human Intellect

Licklider and Engelbart were well-acquainted, and Engelbart’s work was 
funded by ARPA (Engelbart, 1986). Licklider’s existential thinking is echoed 
in Engelbart’s report Augmenting Human Intellect (1962) and his later book 
chapter “A Conceptual Framework for the Augmentation of Man‘s Intellect” 
(1963). At the start of these writings, he specifies what he means by “augment-
ing the human intellect”: for technology to effectively support the human abil-
ity to solve complex problems or gain understanding for a particular human 
purpose. Later in the report, he clarifies that he does not envision an amplifica-
tion of natural human intelligence, but a “synergistic structuring that pertains 
in the natural evolution of basic human capabilities” (p. 19). In relation to this 
synergy, he emphasizes,

We do not speak of isolated clever tricks that help in particular situations. 
We refer to a way of life in an integrated domain where hunches, cut-and-
try, intangibles, and the human “feel for a situation” usefully coexist with 
powerful concepts, streamlined terminology and notation, sophisticated 
methods, and high-powered electronic aids. (1962, p. 1). 

Generally, his propositions match Licklider’s ideas of a human-computer 
symbiosis or partnership, in that there is a clear benefit to using the machine 
for a particular task rather than not at all. 

Second, the benefit of use is not derived from small embellishments. Rather, 
the pioneers envision a much more integrated system or, to use Engelbart’s 
term, synergy. They propose human-machine interaction that fully allows 
machines to take on certain “burdens” to free up a human being’s time and “to 
devise and use even more complex procedures to better harness your talents” 
(Engelbart, 1962, p. 43). As a concrete example, Engelbart describes a writing 
machine, which could be used to compose new text in a more efficient man-
ner. Rather than a human being spending time on the laborious process of 
drafting and redrafting (using pen and paper or analogue typewriters), proof-
reading and recomposing, searching for new information (without online 
search engines), summarizing, structuring, and editing, he suggests that much 
of this could be done by a machine. He also describes how interactions with 
this writing machine could be enhanced by a reading stylus capable of scan-
ning over old passages of text to inform the creation of new text. His attention 
to the physicality of interactive computing points to his later inventions, such 
as the computer mouse (Engelbart, 1986).
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2.4	Copilot

At the time of his writing, Licklider stated that no suitable computer exist-
ed for their vision. About fifty years later, computer scientists noted that the 
symbiotic goal was getting closer but remained to be achieved (Foster, 2006). 
Today, approximately sixty-five years after their writing, the prevalence of 
GenAI calls for a reassessment. To illustrate this, the following draws on the 
concrete example of Microsoft’s Copilot. 

Microsoft introduces its newest product as follows: “Copilot is going to 
change the way you get things done. Built to boost your productivity and 
spark creativity. It’s your everyday AI companion ready to lend a hand” 
(Microsoft, 2024b). Copilot is a GenAI, integrated across Microsoft apps and 
services. It is currently available for free (but with limited functionality) as 
a mobile app or web-based platform or as an integrated functionality of the 
Microsoft suite of products with a paid license of $20–30 per business user 
per month. A specific human use for these technologies is AI-powered online 
searches, although Copilot promises to be more than a search functionality: 
“like having a research assistant, personal planner, and creative partner at 
your side whenever you search the web” (Microsoft, 2024a). The introductory 
video shows how a person can enter a task or question, to which Copilot can 
draft a text with lay-out and structure. Copilot’s functionalities also include the 
rewriting of sections, summarization of text, addition of paragraphs, addition 
of images, and transformation of a text into a slideshow. 

Aiding speed of understanding or decision-making was central to the hu-
man-computer partnership proposed by Licklider and Engelbart, and Copilot 
can facilitate this by, for example, summarizing a document in three sentences 
or bullet points, listing pros and cons, creating an agenda, generating ideas, 
and identifying the strongest ideas for specific situations. Microsoft claims 
“70% of Copilot users [of 297 users surveyed globally] said they were more 
productive, and 68% said it improved the quality of their work” (2023b, p. 3). 
In addition, high numbers of people claim time-saving benefits, particularly 
in the context of mundane tasks (71%) and finding the needed information in 
their files (75%) (ibid., p. 7). This time-saving capacity was a central concern 
for Licklider, who indicated that 85% of his time “was spent getting into a 
position to think, to make a decision, to learn something I needed to know” 
(1960, p. 6). Therefore, a useful symbiotic interaction would task the machine 
with those time-consuming activities, which Copilot’s information search and 
organization functionality appears to do. Licklider further recognized that 
these technologies would have to “prove their value in dollars before they will 
find widespread demand” (1965, p. 35). According to Microsoft’s claims for 
Copilot, such an economic gain has indeed been measured (2023b, p. 20).
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When using GenAI, the human user must formulate prompts in a certain way 
for the machine to generate meaningful or useful output. Prompts form the 
human-led communication with the computer: “Think about prompting like 
having a conversation, using plain but clear language and providing context 
like you would with an assistant” (Microsoft, 2023). Using everyday language 
was key to the vision of human-computer symbiosis. The idea appears in 
the work of Licklider, Engelbart, and their contemporaries, who discuss it in 
various technical and philosophical ways (Licklider, 1960; Licklider & Clark, 
1962; Licklider, 1965), consistently considering it possible to achieve, even if 
computers of the 1960s were far from capable of doing so. It took longer than 
expected to achieve good algorithmic natural language processing. In 1960, 
Licklider optimistically proposed that “the estimate of the time required to 
achieve practically significant speech recognition [is] perhaps five years” (p. 
15). Today’s Copilot allows “[you to] search in a way that feels natural to how 
you talk, text, and think” so “you can chat naturally and ask follow-up ques-
tions to your initial search to get detailed replies” (Microsoft, 2024a). Inter-
action with Copilot, much like with other GenAI, is possible through written 
as well as spoken language input in (currently) Chinese (Simplified), English, 
French, German, Italian, Japanese, Portuguese, and Spanish. The computer’s 
ability to subsequently generate intelligible output also represents a technical 
feat. The suggestion to interact with it “as if you were talking to a person” 
(Microsoft, 2024a), or “a companion” or “a friend” (Microsoft, 2024b) echoes 
the ambitions of Licklider, who advised thinking in “interaction[s] with a 
computer in the same way that you think with a colleague whose competence 
supplements your own” (1960, p. 5). It implies a natural, intuitive interaction 
between humans and machines. However, formulating a question for a ma-
chine—like a prompt for a GenAI platform—can be quite difficult. Licklider 
suggested that it would require a human focus because it “forces one to think 
clearly […] it disciplines the thought process” to pose a problem that would 
elicit the desired information (Licklider, 1960, p. 11). Microsoft (2023) calls it 
“an art and a science,” and the proliferation of prompt suggestion documents 
shows an educational effort in training human beings to effectively interact 
with the machine. Symbiosis is a two-way street, with the potential benefits of 
the machine only successfully realized if people know how to use it for maxi-
mum benefit.

Overall, the proposed functionalities and marketing of Copilot—as a concrete 
example of GenAI—align with the early suggestions of the potential of ma-
chines to save time for human creativity and productivity (Licklider, 1960). 
This was the central concern of Licklider’s (1960) vision of human-computer 
interaction, a utopian vision that aligns with the techno-optimistic promises of 
Copilot’s marketing materials. Although this pro-use messaging is not atypical 
in the context of marketing and advertisement, there is much caution to exer-
cise in approaching any utopia, technological or otherwise. 
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2.5	Limitations

This paper’s analytical framework is limited to these three thinkers and their 
immediate context. However, the development of the ARPAnet (and later the 
internet, the world wide web, and its many platforms) is a complex web of 
human thought and action. Some of these relate to recognized solitary or team 
inventions, but it is also likely that many have gone unrecognized. Although 
the current paper draws on the work of three male thinkers, many women 
were also part of the pioneering developments. For example, Ada Lovelace is 
credited as the first computer programmer on the basis of her nineteenth-cen-
tury Analytical Engine. A contemporary pioneer to Licklider was Elizabeth 
J. Feinler, who was recruited to the US team by Douglas Engelbart (Abbate, 
2002/2021). Under Feinler’s leadership, the team developed the domain name 
system still in use today. Meanwhile, beyond the 1960s US contributions 
discussed here, it should be noted that many other countries pioneered internet 
visions at different times. For example, the work of the nineteenth-century 
Belgian lawyers Paul Otlet and Henri La Fontaine pursued interests in infor-
mation and knowledge retrieval later popularized by Licklider. They theo-
rized the possibility of “the Mundaneum,” a democratic medium for access 
to knowledge at a global scale not unlike Licklider’s Libraries of the Future 
(1965). Henri’s sister, Léonie La Fontaine, played an energetic, impactful role 
in contributing to this idea in the spirit of women’s education and political em-
powerment. These and other perspectives are worth exploring when evaluating 
our current uses of technology to ensure alignment with positive visions for 
human-technology interaction and critical caution around proposals of techno-
logical utopias.

3	 Key Areas of Risk

Although Licklider theorized an anticipated symbiotic future as tentatively 
desirable, he cautioned on the various ethical tensions it would pose. These 
early cautions are foundational to the following analysis, which is divided 
according to the three separate aspects that were central to the early computing 
scientists’ ideas. Each centers on a purported positive potential of GenAI to 
fulfil human-computer symbiosis that, nonetheless, carries associated ethical 
risks. The analysis will now draw more closely on Norbert Wiener’s thinking 
to enhance the already discussed views of Licklider and Engelbart. Wiener’s 
doubts echo in present-day concerns, nuancing any unbridled, pro-use stance 
towards GenAI. At times, the ethical risk appears so substantial that perhaps 
non-use of GenAI should be considered a preferable option.
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3.1	Personal and Social Responsibility

In Licklider’s (1960) vision of human-computer partnerships, humans would 
play a steering role in formulating questions, defining criteria, and guiding 
the general line of thought while also serving as evaluators of the output. 
They would decide what to do with the data provided by the machine, which 
had performed the diagnosis, pattern-matching, and relevance-recognizing in 
response to the human lead. This is Copilot’s proposed functionality in the hu-
man-computer partnership. It may pull data together based on human prompts, 
but then, Microsoft adds, “it’s up to you to review and revise and really make 
it your own” (Microsoft, 2024b). Copilot can even conduct some preliminary 
evaluation of the data, but Licklider (1960) explicitly stated that this technical 
functionality had to remain secondary to the human side. Importantly, later 
interpretations of Licklider’s philosophies that suggest complete automation or 
cyborgization are not accurate representations of his views (Kita, 2003). This 
is also demonstrated by the fragmentation of Marvin Minsky’s line of inquiry, 
which focused on the reproduction of human intelligence in a machine (Wal-
drop, 2001). This suggests that the importance placed on human responsibility 
merits closer investigation. 

That concern over human responsibility resounds in the writings of other 
pioneers. For example, Wiener was deeply concerned with the unethical use of 
computers. Although he actively and enthusiastically participated in (and led) 
computing developments, he also abhors “gadget worshipers” (Wiener, 1964, 
p. 53). Again, he places a central focus on human-computer interaction rath-
er than pursuing technical innovation as an end in itself: “[O]ne of the great 
future problems which we must face is that of the relation between man and 
the machine, of the functions which should properly be assigned to these two 
agencies” (Wiener, 1964, p. 71). For example, in a training module on the use 
of Copilot in the human resources context, Microsoft (2024c) suggests that 
Copilot can write a new job description, create a set of interview questions, 
analyze multiple resumes, and make recommendations regarding preferred 
candidates. The techno-utopian promise is true to human-computer symbi-
osis, meaning that human resources professionals can streamline their work 
processes and improve their productivity. However, it is disconcerting that an 
entire employee recruitment process (for “human” resources) can be handled 
by a machine. Copilot is presented as a “writing assistant,” shifting respon-
sibility to the human staff as decision-makers, but the writing and analyzing 
process is not neutral in itself. Previous AI studies have shown that algorithms 
risk exacerbating existing biases against, for example, disabilities (Tilmes, 
2022). GenAI may be used to overcome social and educational inequalities 
or conversely to impede such social progress (Rane, 2023). Humans may still 
intentionally deploy this technology for malicious or manipulative purposes, 
such as the creation of civil or political unrest (Kreps & Kriner, 2023). Ei-
ther way, Wiener firmly prioritizes ethical decision-making in technological 
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use and development, advising against following the temptation to place the 
responsibility elsewhere, such as on “a mechanical device which one cannot 
fully understand but which has a presumed objectivity” (1964, p. 54). This air 
of objectivity does pervade perceptions of digital technology and even inspires 
“bias denial” regarding algorithmic decision-making (Stinson, 2022). That 
need to understand how the technology works relates to “transparency” as an 
ethical principle of AI use (Franzoni, 2023; OECD, 2024). However, critics 
have pointed out that transparency is hard to achieve as technology grows in 
complexity. It would also mean that a company must declare which training 
data was used to shape its Large Language Model (LLM). However, keeping 
such information undisclosed enhances the proprietary nature of products in 
a competitive market. The technical complexity reaffirms the central need 
for people to take responsibility for the use of GenAI, at least for now. This 
includes both end users and the tech companies that produce the AI. For 
example, Microsoft outlines an explicit approach to responsible AI for Copi-
lot, aligned with its company-wide general AI principles (Microsoft, 2022). 
These documents reiterate principles of accountability, transparency, fairness, 
reliability, safety, privacy, security, and inclusiveness. In these company-wide 
standards, Goal A5 emphasizes human oversight and control (Microsoft, 
2022). This includes human responsibility to override, intervene, or interrupt 
the system (p. 8), alongside other ethical standards, such as Goal A2: main-
taining oversight of significant adverse impacts on people (p. 5) and Goal T1, 
which relates to decision-making. In the HR example given above, the com-
pany’s AI principles should be much more explicitly reflected in the training 
module for using Copilot for employee recruitment. However, in clarifying the 
product name, Microsoft’s Director of Product Marketing explains that

In aviation terms[,] a copilot is responsible for assisting the pilot in com-
mand, sharing control of the airplane, and handling various navigational 
and operational tasks. Having a copilot ensures that there is a second 
trained professional who can take over controls if the main pilot is unable 
to perform their duties, thereby enhancing safety. (Beatman, 2023)

This description does appear to attribute a greater level of responsibility to 
the machine—for example, indicating “sharing control”—although there is 
also recognition of a “pilot in command,” recognizing human dominance in 
the interaction. However, when the human is “unable to perform their duties”, 
the technology may take over control entirely. This suggested inability seems 
alien to Licklider, Engelbart, and Wiener’s writing in the 1960s. For exam-
ple, the intended automation of SAGE as an air defense system was instead 
envisioned to become “truly SAGE” by Licklider (1957), by which he did 
not mean full automation, but symbiotic technological development to boost 
human intelligence and creativity. Similarly, Engelbart (1963) did not propose 
an extension or automation of human intelligence but an augmentation. The 
vision does not suggest that machines should take control (Kita, 2003).  
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In Cybernetics (1948, 1961), Wiener further warns that the “metaphorical 
dominance of the machines” has become “a most immediate and non-meta-
phorical problem” (p. 27). Therefore, the suggestion that the machine could 
actually share control or take over control runs counter to the practical sugges-
tions regarding AI ethics from the field’s pioneers. 

Therefore, in terms of responsibility, humans must maintain a core position 
at all times and in any role (whether as, for example, end user or developer). 
Licklider (1960) predominantly considered the end user, from steering to eval-
uating the machine’s output. This could (and sometimes, should) also lead to 
decisions of non-use when balancing personal benefit and social responsibility. 
For example, using GenAI has a significant carbon impact (Crawford, 2024), 
potentially rendering trivial use unethical. The symbiotic or synergistic philos-
ophy only works if the cooperative venture produces more benefits than opting 
out. As such, the use of a GenAI may be beneficial at a personal level (for 
example, in the development of a personal fitness plan), but the impact at a 
global and social level (such as environmental cost) may render it unjustifiable 
when the personal benefit can be achieved by competitive alternative means. 
In any case, the theoretical framework postulates that human consciousness 
must guide this decision-making, highlighting the need for (1) academic study 
on the social impacts of GenAI, (2) the governance of AI and related responsi-
bilities for tech companies, and (3) education that not only helps people to use 
it effectively but also ensures ethical use or non-use as an option. This priority 
of human responsibility will continue to inspire the next two dimensions of the 
analysis: information and knowledge production and the human element.

3.2	Information and Knowledge

GenAI plays a central role in human knowledge development by representing 
a content production technology that is also an information-search-and-retriev-
al tool. This was the core ambition for computers in human-computer symbi-
osis. In the partnership dynamic, people can fundamentally take on two roles: 
as the knowledge receiver and the (co-)producer of knowledge. One Copilot 
user states: “It helps [people] get to their ideas faster…It’s not there to replace 
them, it’s just something they can use to supercharge their ideas” (Microsoft, 
2023b, p. 8).

In his spoken commentary at Carnegie Tech, Licklider suggested that comput-
ers would “revolutionize their access to information” (Waldrop, 2001, p. 180). 
This is also something discussed in his 1965 book Libraries of the Future, 
which defines “the future” as “the year 2000” (Licklider, 1965, p. 12). He 
discusses the fact that although libraries represent a primary source of knowl-
edge and information, they are subject to growing physical assets and ever 
more complex catalogue systems. The time-consuming nature of negotiating 
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these systems for information search and retrieval—alongside considerable 
social thresholds associated with accessing or acquiring high-quality knowl-
edge—make this an issue. Instead, Licklider describes a future of “procogni-
tive systems” for everyday use (1965, p. 13), a different way of conceiving 
of the human-computer partnership in support of human intelligence. True to 
human-computer symbiosis, information search and retrieval should become 
faster and much more intuitive to support human knowledge gain and under-
standing. The intuitive process is captured by the concept of prompting in the 
context of GenAI platforms. Although Licklider did anticipate that computers 
would outperform human brains at some point (1960, p. 5), unlike Minsky, he 
did not enthusiastically pursue AI as a goal in itself. Licklider’s enthusiasm 
was for interactive computing to “give us our first look at unfettered thought” 
(Waldrop, 2001, p. 180). Therefore, computers would allow a creative blos-
soming of human thought and decisions, having freed up the time spent on 
tedious searching for information and organizing that information in an acces-
sible format. As discussed in Section 2.4, Copilot’s functionality appears to 
offer that time-saving and human-enhancing symbiotic goal.

A first ethical risk is the non-critical readership of AI-generated output, which 
may include hateful biases, for example, or inaccurate but plausible informa-
tion (O’Hagan, 2024). As the body of training material (for the LLM) grows, 
biases may erode (depending on the diversity of the training data). However, 
the training material continues to be based on human authorship, which varies 
in quality, reliability, and ethical positioning. As Microsoft (2023) has clari-
fied, Copilot can also draw on the end user’s own files, so personal biases can 
be perpetuated in the machine’s output with a greater air of objectivity. In any 
case, there is a grave ethical risk in accepting any information as knowledge, 
but there is a paradoxical loop created in reaffirming a person’s own informa-
tion as “the” information generated within the seemingly objective space of 
the machine. This makes it critical to (continue to) educate people on the un-
derlying issues in their epistemic horizon. Further, an emotional bias involved 
in information gain may actually hinder knowledge development if true 
information is considered inaccurate (or vice versa) (Longoni et al., 2022). In 
addition, as Licklider has already recognized, the contributions of the comput-
er may blend so completely with human input that it becomes hard to distin-
guish between them (1960, p. 6). Empirically, some evidence exists suggesting 
that this may be true today. For example, a study on the production of poetry 
(another Copilot potential) found that participants often fail to successfully at-
tribute authorship correctly to a human or GenAI (in this case, GPT-2) (Köbis 
& Mossink, 2021). Interestingly, participants were more likely to dislike the 
poems they perceived to be written by a GenAI. The authors suggest that this 
is due to poetry being an emotional, creative activity, the perceived domain of 
humans. However, they also suggest a creative opportunity whereby “humans 
and algorithms form hybrid writing teams and collaboratively craft fiction 
text” (p. 11). Provided that human thought maintains creative dominance, this 
could lead to human-computer symbiosis in poetic production (Licklider, 1960).
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There is value in considering where and when information becomes knowl-
edge. This is centrally linked to concepts of understanding and intelligence. 
The interaction with the machine may become so intuitive and natural—or 
human-like—that it does acquire the air of knowing and understanding. 
Microsoft’s own materials reaffirm this idea, in that Copilot builds an “un-
derstanding of context” through prompting (Cavanell, 2023). The (free-to-
use, online) version of Copilot responds to the question “Do you understand 
context?” with the following: “Yes, I understand context! Context helps me 
provide more relevant and accurate responses. If you have any specific context 
or questions, feel free to share, and I’ll do my best to assist you,” followed by 
a happy smiley face. This enters the domain of Minsky’s work or the Turing 
test. In symbiotic terms, the ethical risk arises when “our new mechanical 
slaves will offer us a world in which we may rest from thinking” (Wiener, 
1964, p. 69). If the technology advances to a stage where it dominates, hin-
ders, replaces, or steers human thought, it would come 

at the cost of supreme demands upon our honesty and our intelligence. 
The world of the future will be an ever more demanding struggle against 
the limitations of our intelligence, not a comfortable hammock in which 
we can lie down to be waited upon by our robot slaves. (ibid., 1964, p. 69)

Not only can networked computers easily outperform the functioning of hu-
man brains in terms of information storage, retrieval, and processing, but they 
can also present information in an intuitive, human-like manner. This leads to 
a temptation to relinquish or wrongly attribute concepts such as understanding 
and intelligence to the machine, especially when it appears personable (per-
son-able)—like “your everyday AI companion,” as per Microsoft Copilot’s 
current slogan. (Meanwhile, notions of “intelligence” and “understanding” 
continue to be debated in the context of human learning and pedagogy.) 

Aside from being the information-receiver, people are also (still) producers. 
Empirically, some early findings suggest that the presence of AI-produced 
insight will not necessarily deter other human authorship in the same space. 
In an empirical study, Su et al. (2023) found that GenAI answer production on 
an online Q&A forum actually prompts an increase in human expert contribu-
tions. Similarly, although Copilot may provide drafts with appropriate layout 
and structure, Microsoft adds that it’s then up to you “to review and revise and 
really make it your own” (Microsoft, 2024b). As such, Microsoft guidance 
echoes the central position of the human. It reaffirms personal responsibility in 
light of knowledge production.

Notably, accepting AI-made content without further edits or consideration may 
actually spell a demise of human creativity, as discussed in the poetry example 
above. However, GenAI knowledge production has been found to be more 
beneficial than human knowledge production in some situations. For example, 
Joosten et al. (2024) conducted a comparative analysis of ideas generated by 
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AI and humans and found that AI-generated ideas scored significantly higher 
in terms of novelty and customer benefit while remaining equally feasible to 
human ideas.

The domain of information and knowledge presents an interesting interplay 
between people and machines. There appears to be a benefit to GenAI’s 
ideation quality over human creativity, at least in some scenarios. However, 
human reception is filtered by emotional bias. Either way, the ethical responsi-
bility resides with humans, who must critically use and evaluate GenAI. This 
may demand overcoming personal aversions, as well as remaining self-re-
flective in the perpetuation of personal biases. It also remains important to 
govern information production and maintain clarity in authorship. For human 
authorship, it appears the advent of GenAI does offer new, creative partner-
ships, provided, again, there exists an emphasis on values and ethics in content 
production. For the early computing scientists, higher-level value continues 
to be placed on the human side of the partnership. This poses a new task for 
education, demanding the teaching of creative, successful, ethical, and rational 
human-computer partnerships in the context of GenAI usage.

3.3	The Human Element

The philosophical emphasis in the discourse of interest has consistently been 
“the human.” While human-computer symbiosis implies balance, there is actu-
ally an asymmetric power relation. The dominance of the human is often con-
sidered preferable and also necessary. That prioritization may be under threat 
if “the human” becomes devalued somehow. This may occur in two ways: a 
reduction of the human to a replaceable element in the system or the reduction 
of the human to a data point for commercial profit.

Licklider published his seminal paper on human-computer symbiosis in the 
first issue of the IRE Transactions on Human Factors in Electronics (1960). 
This was part of the developing research area that considered human to be 
“factors” or elements in a larger system (Kita, 2003, p. 70). This is also re-
flected in Engelbart’s 1962 report describing “the H-LAM/T system”: Human 
using Language, Artifacts, and Methodology, in which he is Trained. Although 
their philosophies place high value on human thought and creativity, they 
invite an intellectual horizon in which “the human” is a system component. 
This may paradoxically appear to devalue humans, given that components are 
typically replaceable. It also suggests humans (and their richness of thought 
and behavior) as calculative objectivity. However, Licklider, Engelbart, and 
others continued to emphasize what technology might mean for optimization 
on the human side of things (Kita, 2003), that is, for creativity and thinking. 
Licklider (1960) saw humans as flexible, able, and appreciative in compari-
son to the more constrained workings of the machine. None of these thinkers 
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suggests the replacement of humans for machines as a desirable future, even 
if it might be possible. Instead, partnerships between humans and computers 
remain the preferable future, with humans taking a clear upper hand in the 
value ethics. This appears at the individual level but also societal. In Librar-
ies of the Future, Licklider (1965, p. 33) suggests a socioeconomic criterion 
for human-computer interaction: that society would be more productive or 
effective by using precognitive systems (supportive of human knowledge and 
intellect) than not. As such, responsibility and benefit are both placed on the 
human element (at an individual and societal level).

The terms “symbiosis”, “synergy,” and “partnership”, as well as “collaborat-
ing” or “teaming” all imply a close, beneficial cooperation. The benefit to the 
human user seems clear, but what might the machine gain from this partner-
ship? Copilot, much like other GenAI, continues to enhance its algorithmic 
performance through human-computer interactions. Each prompt trains the 
algorithm further. This would seem to represent a symbiotic benefit. The ma-
chine interaction benefits the human, which improves the machine function-
ality, which in turn will increase human benefit - creating an ever-improving 
cycle. Nonetheless, this mechanism also implies the datafication of the human, 
a widespread ethical concern in digital society (Hand, 2018; Zuboff, 2015). 
For the machine to improve, it must turn human prompting, language, profiles, 
documents, etc. into calculative objectivity. The human is a data point. Related 
human rights and legal rights are not yet deemed fully sufficient to protect all 
people at all times, making certain data injustices still legally possible, even if 
seemingly unethical (Human Rights Watch, 2022). As such, although Micro-
soft proposes speaking to Copilot as “a companion” or “a friend” (Microsoft, 
2024b), indicating the intuitive nature of the interaction, critics suggest “it’s 
a good idea not to enter private info in your interactions” (Muchmore, 2024). 
However, Microsoft also states that business and education accounts will not 
be used to train the LLM (Muchmore, 2024). If a person’s own files are used 
to improve the quality of outputs, they will also not be used to train the LLM 
(Cavanell, 2023). This points to an ethical position that certain data from cer-
tain people in certain situations should not be used instrumentally. 

Again, this highlights that rigorous governance of technologies is central to a 
sustainable commercial industry of technology. The ethical importance of the 
human element in the symbiosis cannot be compromised. Values may shift, 
of course. For example, commercial gain through pervasive big data harvest-
ing may be preferable, democratizing technology without high acquisition or 
subscription fees, and societal interpretations of “privacy” may change (Lyon, 
2022). According to the early computing scientists discussed here, the priority 
remains human benefit and human responsibility, meaning that product devel-
opment (which may imply greater human benefit) must be balanced against 
detriment (e.g., data injustice). Allen (2016) describes the balance of personal 
to social responsibility as “the sweet spot between public and private good.” 
Again, this places social responsibility on tech companies and effective gov-
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ernance systems for regulation. In education, it remains important to teach 
an appreciation for “the human element” in digital society, the original and 
primary focus of the early computing scientists in setting the course for the 
future of technology.

3.4	Current Research and Forward Motion

The vision for human-computer symbiosis remains very much alive in pres-
ent-day thinking. Other terminologies that have subsequently been used—ei-
ther as synonyms or with slight theoretical nuances—include human-computer 
collaboration (Terveen, 1995) and, more recently, human-machine teaming 
(Brill et al., 2018). In scholarly work, human-computer symbiosis has contin-
ued its appeal in various practical and theoretical guises, even if authorship 
diverges in terms of its interpretation of control between humans and ma-
chines (Flemisch et al., 2016) and the physicality and oneness of human-ma-
chine systems (Inga et al., 2023). The “machine” side of the partnership may 
further incorporate various hardware, from screen-based technologies to smart 
collaborative robots (Kawasaki et al., 2024) and brain-computer interfaces 
(Dehais et al., 2022). Concrete applications have been proposed for various 
functions, such as assembly systems (Ferreira et al., 2014), image-based 
diagnostic medicine (Tschandl et al., 2020), aviation (Dehais et al., 2022), and 
dermatologic care (Nelson et al., 2018). Although hardware and software have 
dramatically evolved since Licklider’s lifetime, the underlying vision and 
values purport a very similar stance.

As these applications continue to materialize, the scholarly calls to consider 
ethics in human-AI interaction also proliferate. Chen et al. (2023) note that 
although ethics should be a core step in technology development, it is often 
sidelined in practice. Their article, among others (Heyder et al., 2023; Brunel-
lo & Croce, 2024), is consistent in cautioning against allowing the balance of 
decision-making power tip towards the machine. Especially in human-AI sym-
biosis, Heyder et al. (2023) theorize that it is more important than ever to 
consider the ethical areas of risk. This resonates with the personal and social 
responsibility emphasized by Wiener (1964) and others and the continued 
valuing of the human over the machine. For Zhou et al. (2021), human-AI 
interaction sees two intelligences merge into a symbiotic intelligence in which 
the machine can augment the human intelligence, exactly as suggested by 
Engelbart (1962) and others. Koering (2023) has echoed interest in the human, 
with an emphasis on human values, beliefs, and principles in the development 
and application of (Gen)AI. While the discussion acknowledges the complexi-
ty of human ethics, which are based on context and perspective, it ultimately 
recognizes the importance of self-reflection and personal responsibility. 
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Overall, the present-day ethical positioning of human-AI interaction demon-
strates a line of reasoning that builds on the logic historically established by 
the early computing scientists (and undoubtedly others, as noted in Section 
2.5). It is important not to overlook the historical analysis contained here. 
Much of the current “ethical AI” discussion omits consideration of the beliefs, 
values, and perspectives of the early computing scientists, which set the 
development of our present-day technologies in motion. Both practically and 
philosophically, Licklider and many others have precipitated the computing 
ecosystem that we participate in today. This means that critically investigating 
modern technology through a philosophical-historical perspective is not only 
meaningful but also necessary.

4	 Conclusion

The central philosophy of the tech pioneers proposed a synergy, a symbiosis or a 
partnership between humans and computers. For them, it would be preferable for 
humans and machines to work together cooperatively instead of not at all. That 
can be formulated as the central question for evaluating GenAI use: Is it better 
for a person to use GenAI or not? There exist multiple ways of understanding 
that question. At the big-picture level, it questions whether society would be 
better if people were to use GenAI. It may also be considered in a much more 
nuanced, detailed way; that is, for a particular use in a particular way at a partic-
ular time by a particular person, is it preferable to use or not use GenAI? 

It is an important question to ask given the rapid and pervasive rise of GenAI. 
Critically investigating the underlying philosophies of human-computer 
interaction offers a way of meaningfully evaluating GenAI use. Doing so 
through the lens of the early pioneers is significant because their vision and 
values set in motion the course of actions that promoted the arrival of the 
contemporary technological landscape.

This paper’s ethical framework is informed by three important thinkers of the 
early 1960s: Licklider, in his key role as ARPA (IPTO) director, and his 
contemporaries Engelbart and Wiener. Licklider described his vision as hu-
man-computer “symbiosis” or “partnership,” with Engelbart favoring “syner-
gy.” Nonetheless, both propose a cooperative human-technology interaction 
that maintains a focus on human responsibility, human creativity, thought, and 
decision-making. This is echoed in Wiener’s writing, which warns against 
future uses of technology that would allow machines to lord over the ethical 
priority of the human.

The functionalities of Microsoft’s new product Copilot have been employed to 
provide a concrete illustration enabling the juxtaposition of a modern-day 
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product with its foundation in the pioneering visions for interactive comput-
ing. It shows a remarkable alignment with human-computer symbiosis and its 
potential benefits. In particular, human responsibility, human knowledge, and 
the value of “the human” represent key dimensions of the analysis. GenAI 
offers considerable positive potential in each domain, aligning with the ethical 
stipulations of human-computer symbiosis.

Paradoxically, GenAI may also come to interfere and pose ethical risks to 
responsibility, knowledge, and the human element. Much like Wiener pro-
posed, it depends on how the technology is used. The analysis demonstrates a 
written commitment of Microsoft to ethical AI principles, as well as a poten-
tial societal shift around the values emphasized by pioneers such as Licklider, 
Engelbart and Wiener. While it may not be necessary to maintain the exact 
same values, it is important to note their early cautions. Their philosophy 
urges us to foreground education on the ethical use of AI—leaving a potential 
choice not to use it as the preferred ethical choice—and emphasizes the 
priority and value of human thought, creativity, and responsibility. Together 
with education, the social responsibility of tech companies and the need for 
rigorous governance systems have been highlighted in support of successful 
human-computer symbiosis using GenAI.
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