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a shift in the distribution of power from those who control and regulate the assistive technologies to the
cyborgs themselves.
CCS Concepts: • Human-centered computing → Empirical studies in collaborative and social computing; Empirical studies in accessibility; Empirical studies in HCI .
Additional Key Words and Phrases: disability; piracy; cyborgs; posthuman; access; accessibility; assistive
technologies
ACM Reference Format:
Priyank Chandra. 2020. Piracy and the Impaired Cyborg: Assistive Technologies, Accessibility, and Access. Proc.
ACM Hum.-Comput. Interact. 4, CSCW3, Article 242 (December 2020), 21 pages. https://doi.org/10.1145/3432941

1

INTRODUCTION

Access to digital technology presents significant challenges to people with disabilities around the
world. Existing market-produced, mainstream technology for specific needs often do not present
sizable numbers to warrant mass production. Consequently, the development and deployment of
assistive technologies have traditionally depended on a mix of governmental, private, and non-profit
efforts, and driven by legislative requirement or social justice, rather than pure financial objective.
However, assistive technologies remain expensive, and their piracy is rampant around the world,
especially in the Global South.
This paper examines software piracy in the Global South from an accessibility lens, using the
biotechnical metaphor of the ‘cyborg’ — a hybrid techno-organic body [16, 32] that blurs the
boundaries between machine and organic body. To the user of assistive technologies, the limits of
where the body ends and the technological appendage begins are never fixed; the act of being an
assistive technology user requires a constant ability to adapt and reimagine the technologies one is
surrounded by. Using a case study of assistive technology use by people with visual impairment
in India and Peru, this paper focuses on how individual agency extends beyond the biological to
include the socio-technical systems that constitute it.
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This paper argues that software piracy is an act of self-making when looked at from the lens of the
cyborg. It stresses the ability of technologies, such as assistive technologies (or ATs), to reconfigure
and rethink notions of the body and technology in the context of people with disabilities. The
metaphor of the cyborg allows us to interrogate the intimate relationships between humans and
technology, and the role that economic, structural, and institutional factors might play in impeding
this relationship [13]. This includes studying what technologies are available, who has access to
them, and how markets, social norms, laws, and the design of technologies regulate the possible
linkages between humans and technologies.
The focus of this paper is the “materiality” of cyborgs [69]: access to technologies is restricted
because of socio-economic, political, institutional, and technical factors, especially with respect to
people in low- and middle-income countries. This is especially true for people with disabilities,
where a wide range of forces - economic, political, and professional – have led to dependency [53].
ATs have been touted as an important means to improve the quality of life by reducing the physical,
social, and technical barriers they face. However, access to ATs remains severely constrained by
high costs and inefficient distribution mechanisms. Further, the architecture of the technologies
directly regulate and restrict users — for example, most ATs are closed, rather than open-source.
Disability scholars have been critical of conflating people with disabilities and their use of
assistive technologies with cyborgs, arguing that popular narratives of the cyborg continue to
frame the disabled body as broken; one which can be ‘fixed’ and made ‘normal’ with the help of
technologies [51, 81]. Building on disability scholar Reeve’s [69] notion of the “impaired cyborg”,
the paper discusses how people with disabilities actively use technologies to renegotiate their
identities in society. This metaphor helps describe the relationships that people with disabilities
have with technologies without perpetuating ableist assumptions of ‘broken’ bodies needing to be
fixed. The figuration of the “impaired cyborg” explores how people with disabilities actively use
technologies to redesign their identities in new ways. In the process, it unsettles what it means
to be ‘normal’ in terms of everyday practices, cultural norms, and ethics. The paper thus looks
beyond technologies normalizing/extending the body. Instead, it instead focuses on the various
modalities that regulate the human-technology linkages of impaired cyborgs.
HCI and CSCW research has looked to understand the relationships humans have with technologies and conceptualize ethical design that is cognizant of how power and control flow through
society. This paper builds on the notion that a posthuman future as a cyborg could be emancipatory, but the ability to be a cyborg is severely restricted by existing and deeply-entrenched social,
economic, and political structures. Through focusing on people with visual-impairments (VI) living
in low- and middle-income countries such as India and Peru, the paper will argue that access to
well-designed and appropriate ATs plays an important role in creating relatively autonomous ‘cyborg’ bodies. With access to ATs restricted, the act of pirating —- a common phenomenon in much
of the Global South –– when looked from the lens of a cyborg, constitutes an act of self-making.
Piracy is motivated by the need and desire to overcome the barriers that impede an individual’s
ability to transcend socially constructed boundaries of ‘disability’ and be able to renegotiate their
identity in society.
2
2.1

BACKGROUND: CYBORGS, DISABILITY, AND ACCESS
Assistive Technologies and Access

The rise of the modern industrial society, emphasizing a conventionally productive body and a rigid
set of social roles and relations, has marginalized people with disabilities. Across the world, the
majority of them fall outside the class of formal wage-earning citizens. In the Global South, a large
proportion of people with disabilities work exclusively in the informal economy — unregulated
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work that is often invisible to the state. With their prevalence higher amongst low-income and
vulnerable communities, people with disabilities, on the whole, have lower educational levels, lesser
economic participation, higher rates of poverty, poorer health, and increased dependence on the
welfare state and kinship networks [55].
While it might be overly-simplistic to encode technology use and access between the non-disabled
and disabled as a linear digital divide of ‘haves’ and ‘have-nots’ [34], there is still compelling evidence
that people with disabilities significantly lag behind the rest of the population in ICT use [84].
Studies show that people with visual impairment are less likely to use computers and access the
Internet than those with sight [21]. Importantly, it has been argued that while demographic and
socio-economic variables factors are partially responsible for the lack of access to ICTs, technical
barriers of accessibility are a major cause of people with visual impairment lagging with respect to
computer and Internet use, especially in developing countries [60].
Assistive technologies have been recognized as an essential need for people with disabilities —
for example, the UN Convention on the Rights of Persons with Disabilities (UNCRPD) outlines that
assistive technologies are important for the full and equal enjoyment of human rights. Appropriate
ATs, under the right structural and institutional conditions, have been empirically shown to reduce
dependence and increase autonomy for those with disabilities [73]. For example, accessibility
research has documented how access to AT use by people with visual impairment (VI) leads to
higher aspirations [57], increased status [58], and more independence [62, 63]. They thus play an
important role in increasing access and participation, along with shaping social, professional and
political interactions.
Accessibility research, studying the design and use of ATs, has stressed the notion of “social
accessibility” [76] which looks beyond the functional aspects of ATs and instead focuses on how
ATs fit into everyday social lives. These studies stress that designers need to be aware of the social
dimensions of both independence [39] and trust [9] in the context of AT use. On these lines, Faucett,
et al. [24] discuss how the design of ATs needs be cognizant of the complex and nuanced ways in
which disabilities are socially constructed in society, especially the politics of visibility/invisibility.
Accessible making is thus shaped by the practices of everyday life and how people with disabilities
negotiate their status through the value of their work [18].
Every disability has a distinct set of barriers borne out of a person’s unique experiences with the
world, and this also shapes their use of ATs. This paper focuses specifically on people with visual
impairment (VI) in India and Peru and their interactions with ATs: how they gain access to ATs
and how ATs shape their identities. In recent times, information and communication technologies
(ICTs) are shaping individual aspirations, social relationships, and workplace environments; ATs
that provide access to these ICTs are thus central in enabling social and economic participation
[23]. With the majority of mainstream digital technologies still not accessible to people with
visual impairment, ATs are an important means of accessing social and economic spaces currently
mediated by ICTs.
Access to ATs is, however, limited, especially in low- and middle-income countries where only
an estimated 5 - 15% of the people needing ATs have access to them [55]. Factors affecting access
include the lack of knowledge on ATs, the relatively high costs of obtaining an AT [59, 61], as well
as its limited supply - with both quantity and distribution affecting the ability of individuals to
obtain and use ATs [22]. Consequently, in most of the Global South, piracy is an important means
by which these populations access ATs [48].
2.2

Piracy and Access in the Global South

For a large percentage of the population living in the Global South, piracy is an important means
of experiencing otherwise inaccessible cultural and economic goods [65]. HCI/CSCW research
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has previously studied pirate communities [12] and piracy, including how illegal sharing practices
constitute vibrant socio-technical ecosystems [80], drive technology adoption, and promote digital
literacy [43]. However, the dominant narrative of policy-makers, corporations, and development
agencies, continue to portray piracy as a crime –– an unethical and undesirable behavior that needs
to be dealt with through incentives and deterrents. This has been reflected in most behavioral
research on end-user piracy [40].
There is now a growing ‘culture of piracy’ [17] across the world, which has been precipitated by
the Internet. In the Global North and developed parts of the Global South, increasing broadband
speeds along with the rise of P2P and file-sharing services have allowed people to share, reproduce
and transform copyrighted intellectual property with ease and in great volumes. This has led legal
scholars [5, 44] and economists [4] to debate the efficacy of archaic copyright laws in the age of
networked communities and arguing for the creative potential of piracy in driving innovation and
increasing welfare. However, they remain deeply critical [44] or silent on the nature of piracy in
low-income parts of the Global South, which continues to be looked at as parasitic as it, through
abusing intellectual property rights, blatantly disregards capitalist ideals of ownership.
In contrast, post-colonial scholars have argued against the hegemony of intellectual property
[45, 65, 82, 85]. In this narrative, piracy culture in the Global South plays a key role in revolutionizing
access of previously marginalized populations to the flows of economic and cultural modernity.
Thus piracy is strongly embedded in informal social and economic practices and caters specifically
to the needs and desires of low-resource communities.
This paper builds upon this notion of piracy as a means of access, focusing on the piracy of ATs
by the visually impaired in low- and middle-income countries such as India and Peru, though the
arguments can be extended to other contexts. It argues that the piracy of ATs is motivated by a
desire of marginalized people with impairments to access and control a technology that is important
for their survival in modern industrial society. It uses the lens of the ‘cyborg’ to discuss the intimate
relationships that individuals have with technologies, and how piracy can be understood as a way
to overcome the barriers that undermine access to the technological self.
2.3

The Cyborg Lens

Tools can be considered as an extension of oneself rather than as individual objects — when
tools work efficiently, there are no discontinuities between the self and the tool [35]. The world
experienced by a human is a function of these tool-augmented interactions, and individuals share
their cognitive and physical workloads with these tools. The tools, in turn, do not exist in isolation,
but only in relation to the humans who define and use it.
An instrumental definition of technology is a network of tools that are a means to an end;
however, modern technologies such as information and communication technologies (ICTs) also
radically transform our orientation with the environment. There is a continuous interplay between
ICTs and humans, a process of co-evolution, and an implied interdependence that results in sociotechnical systems where humans and technologies find themselves irrevocably intertwined in
social, political and economic matrices. Thus, while human-tool and human-machine relationships
have been around for most of human history, ICTs have increased both the quality and quantity of
this coupling [32]. This has led to the paradigm of ‘post-humans’ or ‘cyborgs’ which represents a
distinct departure from natural biological evolution.
Cyborgs cover a wide spectrum of human-technology couplings, from the restorative and
normalizing to the reconfiguring and enhancing [32]. The term ‘cyborgs’, an abbreviation of
“cybernetic organisms”, was originally used to describe self-regulating human-machine systems
that could adapt to harsh physical environments in the context of space exploration [16]. The
notion of cyborgs, as a hybrid creature that blurs the boundaries between organic and machine,
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subsequently found a place in science fiction and was seized by scholars such as Haraway and others
as a metaphor that also blurred traditional notions of identity. As boundary-figures between the
organic and inorganic, they represent a wide spectrum of human-machine couplings. Moving away
from the notion of fixed identities, the cyborg discourse instead embraces these boundary-figures,
who are now refigured as being the norm rather than the exception [51]. It consequently questions
the notion of what it means to be ‘normal’ or ‘human’ – arguing that our social identities are
continuously constructed through the linkages that the human body forms with technology.
A cyborg body’s interaction with its environment - both physical and social - is shaped by the
biological body, the inorganic technology, as well as the nature of linkages between the two. For
instance, when an individual with vision impairment uses a prosthesis of screen reading technology,
the hybrid body interacts with the environment in a radically different way than just the individual
components - the nature of coupling between the body and AT determines the cyborg body’s
agency and ability to be an active autonomous participant in society.
2.3.1 Cyborgs, Accessibility, and Computing. Work on collaborative technologies and socio-technical
systems have looked at postmodern subjectivities and challenged the ontological nebulous boundaries between body and machine [52, 56]. This includes posthuman conceptualizations [68, 79]
that stress on entanglements between human and non-human entities. These studies show how
posthumanism informs social justice work [72] by decentering the human and explicitly accounting
for non-human actors.
Design research has further begun studying human-computer integration as a distinct subfield, as opposed to human-computer interaction, largely in the context of wearable technologies
[10, 38, 41]. On these lines, a range of “Do-It-Yourself” projects study how people with disabilities
can be empowered through designing their own custom assistive technologies [37, 50, 78]. Studies
have captured how people with VI seek to have greater control over the ATs they use, finding
ways to re-purpose and personalize them [11, 66]. However, there remain barriers in their ability
to successfully do so [7].
While these studies do capture the marginalization of people with disabilities, they are predominantly situated in the Global North. There remains a lack of studies capturing the lives of
people with disabilities in the Global South and the institutional and infrastructural constraints
that mediate their relationships with technology.
2.3.2 Cyborgs and Disability. ATs — when appropriate and available — play a key role in the
lives of people with disabilities and significantly reshape how one navigates physical and social
environments. With advances in technologies, the boundaries between body and technology have
increasingly become blurred [28]; the tightly-knit relationships with technologies also significantly
shaping the socially constructed identities [2, 71] of people with disabilities. Studies exploring the
use of technologies by people with disabilities have outlined how it becomes an important means
to resist stereotypes and labels. For example, Cynthia Benett et al. [6] discuss the role prosthetics
play in the development of identity beyond just functional benefits and how ATs become sites of
self-expression and experimentation.
The metaphor of the cyborg focuses on the potential freedom afforded by new techno-biological
configurations, especially how they re-figure an individual’s personal identity and subjectivities.
However, disability scholars have critiqued applications of the cyborg metaphor to people with
disability studies. Siebers [77] argues that the metaphor romanticizes the cyborg experience, for
example, suggesting that technologies coupled with the human body always lead to positive
outcomes. This techno-utopian narrative, through arguing that the ‘disabled body’ can be enhanced
with ‘technologies’ to heighten existing abilities, reinforces the medical model of disability: a
‘disabled’ body is broken by default, but can be fixed and made more useful by the use of external
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technologies. The focus on enhancing the abilities of a biological body is a theme that pervades
most popular uses of cyborg theory. We see similar narratives in the case of the ‘supercrip’ [36],
which stereotype inspirational tales of individuals using technologies to ‘normalize’ their bodies
and achieve success by doing tasks that non-disabled individuals consider ‘normal’. The cyborg
metaphor, as used in these narratives, ignores the actual lived experiences of people with disabilities
and their imperfect relationship with technologies. Often body-technology linkages are assumed to
be frictionless when in reality they are fraught with struggles and discomforts. Balsamo [3] further
argues that the hybrid body with respect to people with disabilities is not more free from discipline
and control. Instead, it further gets entrenched in socio-technological systems of surveillance that
shape the access to and use of ATs, such as non-profits, insurance companies, and the markets. Lastly,
and relevant to our paper, the emancipatory potential of a cyborg metaphor is meaningless when
the vast majority of people with disabilities still struggle to access useful and relevant technologies
[69].
This paper approaches the notion of cyborgs using disability scholar Donna Reeve’s [69] conceptualization of ‘impaired cyborg’ — a cyborg identity that does not aim to fix an individual, but
instead represents new ways of being, in the process destabilising the binaries of disabled/nondisabled and normal/abnormal. Beyond a purely functional purpose of reducing impairments (from
a normative standpoint), technologies also become integral to new embodied experiences and
ways of being. The metaphor can thus be liberating by focusing on how people actively redesign
their bodies through the use of technologies and carve out alternate identities in society. However,
being an empowered cyborg is contingent on overcoming a multitude of existing economic, social, political, and technical constraints. Over-represented among the poor and marginalized, the
‘impaired cyborg’ is less about the biological body and extension of abilities, and more about the
socio-economic and political realities of access and control with respect to technologies.
3

DATA

The paper is a re-look at past data from a qualitative study of people with visual impairment from
India and Peru. The study was conducted from 2012-2013 with 72 male and 29 female respondents
from India, and 26 male and 24 female respondents from Peru. All interviews were in-depth
qualitative interviews accompanied by a short demographic survey. Interviews were conducted
in the local languages, depending on the preferred language of the interviewee. Interviews took
between 15-120 minutes; all interviewees were adults, typically in college, at the workplace, or
unemployed. The original purpose of this study was to investigate the nature of assistive technology
use by the visually impaired in development contexts. Subsequently, the interviews included a
broad discussion of issues from childhood experiences to present-day use of technology, though our
general focus was on AT and workplace experiences, social aspirations, and architectural access.
The initial goal of the research was to understand the challenges with respect to access to
technology on the ground, but over time discussions about the relationships interviewees had with
ATs led us to revisit the work. Consistent themes of technology, identity, and access were found,
and the interviews were re-coded from a cyborg perspective. The coding started with narratives of
AT and the ways they were seen as augmenting an individual’s physical and emotional being, as
well as helping create their own identities. With many respondents admitting that they pirated
ATs, coded interviews were analyzed to identify the role of ATs in their lives and the motivations
behind piracy. Subsequently, the lens of cyborg was applied to analyze their relationship with ATs
and their decision to pirate. In the following sections, the paper discusses the relationships people
with visual impairment have with ATs, along with analyzing how the metaphor of cyborg helps us
understand the act of pirating ATs.
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VISUAL IMPAIRMENT, ICTS, AND ASSISTIVE TECHNOLOGIES
“The crucial aspect here for any VI person, accessibility is the key for knowledge.” – I88

Over the last few decades, knowledge of computers, mobile phones, and other information
and communication technologies (ICTs), such as the Internet, have had a profound impact on an
individual’s quality of life. Besides making information and knowledge more accessible, they have
significantly reshaped how we navigate the social and economic world around us. Respondents
stressed that as a “blind person you actually require these kinds of [technology services] much more
than any normal person”. Multiple interviewees mentioned how they preferred to use Internetbased services such as mobile banking, paying bills online, and the online recharge of prepaid
mobile currency, rather than visiting a physical location. Similarly, online shopping was preferred
over purchases at brick-and-mortar shops. Thus, knowledge of and access to ICTs was an important
need for people with VI looking to simplify the logistics of everyday life:
“Yes. If we have computer knowledge, we can completely change our life style. We
have the facility to do transactions through computers; we should make use of it in
our day-to-day life. Then our life will become easy. So we should update ourselves to
the modern technology. I feel it is essential for each and every individual.” - I14
The Internet has also been instrumental in facilitating communication and building relationships,
and the social inclusion of our respondents was often contingent on being part of virtual networks
that mirrored and extended offline relationships. Many of the respondents discussed how they were
now able to sustain communities virtually and even form new communities around the shared
identity of VI.
Professional success in the labour market also required individuals to access, learn and use ICTs,
such as computers. Almost all the jobs that our respondents aspired to required knowledge of
computers. These included working in accountancy and the information technology (IT) industry.
Competitive exams for government and public sector jobs, such as banks, required prerequisite
knowledge of computers. Further, many software companies were known by the VI community to
be open to hiring people with VI. These shaped the ambitions, and consequently the trajectory of
education of our respondents — many travelled to other cities just so they could learn how to use
computers.
Access to ICTs such as computers and phones was thus integral to the social and economic lives
of our participants. All our respondents emphasized their importance, and could not “imagine
life without access” to these technologies. However, this was contingent on having access to the
relevant assistive technologies (AT) that played a vital role in allowing them to actually use the ICTs.
Importantly, respondents were able to now use ICTs without the logistics that accompanied relying
on others to help them operate the technologies. The below quote emphasizes the importance of
ATs in bridging the VI community with existing ICT ecosystems and consequently allowing them
to access virtual services.
“If AT was not developed, we would never have come near computer. If this software is
not there, we can never think of accessing computers and getting on internet. Internet
is a storehouse of knowledge and as a teacher, this is most essential... AT software is
the bridge between the VI community and the computers” – I62
Assistive technologies are thus important for people with VI attempting to use technological
services in their everyday lives, or in other words, “bridge” the VI community with ICTs. Through
providing access to ICTs, ATs such as screenreaders also increase access to existing sources of
knowledge and information. For example, with limited physical books with tactile text and images,
they allow people with VI to read virtual books downloaded from the Internet.
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ATs have further significantly expanded the range and breadth of social and economic experiences of our respondents. This has allowed increased participation in the labour markets, along
with a significant expansion of their social networks. In the below quote, we see how using ATs
such as screenreaders have helped people with VI build new social networks, both domestic and
international:
“When I lost my vision, the so called friends in my college distanced themselves from
me... After I started to use the screen readers, I am able to connect to other VIs all
over the globe. Now my network of friends has gone beyond the previous situation
wherein I had vision but I had limited friends from my state. Now I know people across
India because of networks exclusively available for us; able to forge friendships with
many VI; share a lot of knowledge. So this has given me a fresh outlook and now I am
interacting with a larger world.” - I054
Thus, through bridging people with VI with existing ICTs, ATs afford users inclusion and access
to society along with significant improvements in the quality of life. In effect, existing assistive
technologies are allowing people with VI to ‘enter’ society and be allocated ’normal’ roles.
“After I started using assistive technologies, I have become independent, my productivity has increased and now I am of more use to the company. My confidence level has
also increased.” - I034
However, as a distinctly instrumentalist approach, this sort of normalization continues to perpetuate the myth of the ‘disabled’ as the ‘other’ striving to meet the norm [54]. In the subsequent
sections, the paper interrogates the relationships that users have with their ATs through the lens of
the cyborg. We outline that besides the functional aspects of ATs, they are also effective in allowing
people with VI agency to actively control and shape their own lives and identities. Further, the
paper outlines the barriers that continue to impair the cyborgs — constituting the biological body
coupled with the ATS — in pursuing their self-determined objectives.
5

IDENTITY, TECHNOLOGY AND THE CYBORG BODY

Analyzing the use of assistive technologies (ATs) through the lens of the cyborg allows us to look
beyond the normal/abnormal dichotomy. Instead, we see how people with VI are creating their
own identities subject to their relationships with technologies. Identities are often in flux and
continuously shaped by capabilities and aspirations. Assistive technologies significantly expand the
boundaries of the capability space [26], which consist of not only individual capacities but also local
and structural factors. Local factors include community norms and the physical infrastructures that
shape everyday life, while structural factors include the various broader mechanisms that affect
individual freedoms such as markets, laws, and political institutions.
Further, as we saw in the previous section, ATs also shape aspirations. Aspirations are necessarily future-oriented and influenced by a multitude of factors, including local contexts and social
interactions. Through enabling access to ICTs, ATs broaden both capabilities and aspirations and
influence an individual’s socially constructed identity. The below quote shows how ATs, through
allowing access to new knowledge, enable alternate technology-mediated identities:
“When JAWS came, that helped me very much. The whole things got transformed.
With the computer knowledge and AT lot of doors got opened before me. With this
knowledge alone, I got my job. I couldn’t even think of using computers if there was
no JAWS. So the screen readers have changed my whole objective from being that of a
literary person to a technology person.” - I056
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As technologies become integral to the practices of everyday life, they become extensions of
the body and self. From an instrumental or functionalist perspective, they can be looked at as
appendages to the organic body, which extend their actions and interactions, providing access and
facilitating participation in society. However, looking at this coupling from a cyborg perspective
brings focus to individual agency in reconstructing the sense of self through the enactments of
everyday life. The human bodies form performative configurations with the ATs and create new
socio-technical practices. However, as we see in the below quote, incompatibilities of either the
human body with the ATs or the ATs with existing infrastructures can significantly impair the
cyborg:
“So screen reading assistive technology is like my right hand out there for any kind of
aspirations when it comes to corporate world, the first thing that I will look forward to
and my managers will also look forward to me being okay with the tools. What even
they want (is that) they would want me to work effectively like the other people and I
shouldn’t be making any kind of errors, experiencing any kind of incompatibility with
the tool which will affect the other people’s production. So in a nutshell I can say it is
very, very important.” - I098
The transformational influence of ATs in the lives of people with VI is clearly visible in the way
they change the routines of everyday life. These new routines are integral to their participation in
existing socio-technical and socio-economic ecosystems, while also performatively constructing
their self and identity. For our participants, the use of AT, was “more than just (about) comfort”,
rather “it was a need”. As a cyborg, the coupling of technology and body enable a multiplicity of
possible identities and an extension of functions; however, this is contingent on accessing and using
ATs. Appropriate, well-designed, and accessible ATs made the cyborg individual more independent
in everyday life. Echoing critical disability scholars, we see the multifaceted nature of dependency
[69] — independence in society is possible only through being dependent on technologies. We see
this relationship of people with VI and screen readers in the following quotes:
“It diminishes your dependence... but you are still dependent.” - P18
“Screen reader is like my friend – it is like oxygen for me; if it is not there, I can’t do
anything” - I074
ATs are integral to the freedoms enjoyed and the nature of crafted identities. While these ATs
are designed primarily for people with disabilities, they continue to encode existing political, social,
and cultural perspectives to disability. Further, the economics of supply and demand along with
intellectual property regimes dictate the nature of markets that exist for ATs. There remain tensions
between the values shaping the design and distribution of ATs and the relationships people have
with ATs, which hinder the cyborg individual. The next section describes the various modalities
that shape how human-technology linkages of the cyborg individual are regulated.
6

MODALITIES OF REGULATION AND THE CYBORG BODY

To understand how socio-economic and socio-technical factors shape the experiences of people
with VI, the paper analyzes the forces that prevent or discourage seamless human-technology
coupling, or in other words, ‘disable’ the cyborg. With respect to the human body-AT linkages, these
forces restrict access to ATs. These could either be explicit control, for example, when someone is
restricted from installing a software by authorities or implicitly through existing socio-technical
regimes. Lessig [44] discusses four modalities that regulate individuals or activities - the market,
social norms, laws, and architecture. Chandra and Jones [13] extend this to cyborg bodies and
argue that they operate at three distinct levels – the biological body, the technology, and the
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linkages between body and technology. All modalities constraining at each level are relevant to
understanding the forces that shape the possibility space of the cyborg body.
6.1

ATs and Markets

Existing market systems constrain the availability and distribution of ATs. Markets also determine
the economic viability of people with disabilities to invest in ATs, especially in terms of how they
shape employment opportunities. With the majority of people with disabilities living in low-income
settings, economic costs are an important barrier resulting in the lack of accessibility. Most ATs
for people with VI are expensive, in part because of the small markets and high research costs
[59]. While open-source alternatives exist (such as NVDA) and solve the problem of cost, their
availability and offered support is shaped by a variety of factors, including market size, technical
proficiency, and network externalities.
Further, with much of the development done in the West, there remain few cheap localized
software that can be customized to the unique needs of different users in the Global South. As we
see in the below quote, a major concern for people with VI was the lack of internationalization in
screen readers with respect to speech:
“In JAWS , many accents are available like French/American/British/Chinese. These
accents are not available in NVDA, they can introduce some more accents for the
benefit for V.I. persons.” - I010
ATs, in general, have limited markets, as they are usually built for a certain type of disability.
Government legislation and non-profit initiatives play an important role in increasing the size
of the AT markets and decreasing costs through subsidies. For example, with respect to screen
readers, we find that proprietary software is expensive and can only be obtained through discounts.
However, discounted proprietary software only extends the dependency of the visually impaired
on expensive variants of technologies. In the long run, actualizing and maintaining the cyborg
body is left dependent on organizational decisions and navigating bureaucratic hurdles, especially
with respect to new installations and upgrades. In the below quote, we see how the expensive costs
of proprietary software lead to greater administrative red-tape:
“Even now purchasing the proprietary software like JAWS is not easy in a govt organization; we have to get many approvals from the higher authorities; some of them will
approve it; some of them will disprove[sic] it; for a minor community whether a huge
amount is to be spent to buy the proprietary software.” - I57
Finally, labour market demands and existing technology trends dictate if it is economically viable
for certain human-technology coupling to exist. ATs are designed to be compatible with certain
ICTs, and their effectiveness is contingent on the present and future popularity of these ICTs.
People with VI need to invest time and resources to learn how to use an AT, and must decide
on the potential of an AT based on existing observations. As a respondent pointed out, ATs and
accessibility initiatives are meaningless if they don’t cater to existing and future market needs:
“Now I am working in a software company and trying to understand the best and
sophisticated technology which is being highly used; and I will be able to know which
are the tools that need to be encouraged; or which are the tools that need to be provided;
there is no point in going ahead with doing accessibility to some technology which is
not being highly used in the market.” -I046
6.2

ATs and Social Norms

Social norms influence the negotiation of social interactions and determine how people perceive
those with visual impairment and ATs. There has historically been social stigma attached to both,
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and these contribute to misperceptions about the true abilities [75] of people with VI using ATs.
Respondents perceived that they were treated as “lower citizens” at every level of society, and even
with access to ATs, they were often regarded to be unemployable. Respondents also talked about
how the common perception of people with VI was that they were low-income, uneducated, and
not independent, which shaped how people responded to them in everyday life. We see in the
following quote that changing the mindsets of people with respect to VI was regarded to be an
important step in allowing greater participation in society, and this had to come all the way from
the government:
“The top most priority for the government is to acknowledge that these people are
very much eligible to work. In the various circles of our government, not only in our
political circles but also in our bureaucracy a lot of people still feel that they are little
under-rated citizens. That is the mindset that the government first has to change. - I037
Our respondents experienced stigma when it came to their use of ATs. For example, some were
sometimes “not treated well” when using a cane in public. Others spoke of family members and
friends trying to help them whenever they see them using ATs, thus interfering with them being
independent. The existence of ATs thus does not guarantee that people with VI can use them to
their full potential and create new identities for themselves. Existing social norms shaping their
ability to actually use them. In the following quote, we see how people with VI face ignorance with
respect to their potential capabilities:
“But I feel even now the situation is the same; whenever people see me carrying a
laptop or working on the computers, they ask what is that I am doing with a computer
when I can’t see. They are surprised that I can work on the computers as they can; they
are simply baffled when I say I can check my mails and I can surf the net; still general
public are not aware that technology has enabled a VI to keep up with the present day
scenarios.” - I060
These social norms were often enacted in organizational practices, leading to respondents facing
issues at their workplaces or when searching for employment. Most non-disabled people had little
or no awareness about the abilities of people with VI and their respective ATs. Prior work has
documented the additional invisible work needed by people with VI to create accessible workplaces
[8]. This significantly shaped the workplace experiences of the respondents, including finding their
ability to perform organizational tasks questioned:
“... it’s very difficult to get a job in an MNC company for a visually disabled person.
Do you know why? There is no proper awareness in the people. Normal people who
are using computers for the past 10-12 years who work in big companies do not know
what is narrator; they do not know what is magnifier. These are small tools which have
been given by Microsoft. If they know of these tools, they won’t ask how a visually
handicapped person can work.” - I003
With organizations and government agencies often controlling the procurement, distribution,
and installation of ATs (such as screen readers), misperceptions about disabilities and the relevant
ATs play a significant role in how accessible these ATs are, and thus the nature of cyborg bodies.
Existing social norms and organizational practices further influence broader government legislation and industry decisions, and consequently provide avenues for the exertion of power - from
social institutions, organizations, and the state. For example, in the following quote we see how
corporations chose to not procure open-source software because of existing organizational security
practices that preferred commercial proprietary software:
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“In JAWS we can script. NVDA is an open source. In my workplace open source is not
allowed to be placed due to security reasons. They want licensed and legal version
which is available only in JAWS” - I001
While debates between commercial proprietary software and open-source alternatives are a
consequence of industry perceptions and practices related to open source, we see in the next section
that they also relate to how the architecture of the technologies regulates the human-technology
connections.
6.3

Architecture of ATs

The architecture of the technologies directly influences the freedoms enjoyed by the extended
selves. For example, Chopra and Dexter [14] argue that closed software reduces autonomy in a
cyborg world by allowing the growth of government and corporate power through systems of
control that regulate and restrict. Open-source technologies emphasize a slightly more democratic
ideal, allowing anyone with the expertise to acquire and alter existing code, allowing the software
to evolve and adapt to local circumstances. Free, open-source alternatives played a crucial role
in helping some respondents access technologies. Nevertheless, open-source is not without issue
with its users generally being more tech-savvy. While online forums and other informal support
mechanisms helped people with VI learn and troubleshoot software, the lack of ongoing formal
support for open source software was sometimes a hindrance. In contrast, there were far more
reference documentations when it came to commercial ATs such as the JAWS screen reader.
Respondents also often found the open-source software to be less “efficient”, i.e. not completely
integrating with their work practices. A related key issue was how technologies often get tied to
certain ecosystems, for example, respondents found that open-source software hindered them by
not being compatible with existing workplace technologies:
“The drawback with NVDA is, it is still not compatible with Microsoft XL. I have NVDA
installed on my laptop. I am trying to do my day to day activities with this software,
what I am doing in office. At my office, I do not use any formulas, only one simple
spreadsheet, and the features I use are filtering, sorting, cell validation. When I tried to
do these operations on my laptop with NVDA, it is not possible. I am not able to do
filtering, etc. therefore NVDA has to be made compatible for simple operations like
these.” - I23
However, non-profit establishments and educational institutions often lack financial resources
and cannot afford expensive commercial software. Their lack of technical expertise also meant
that they were less likely to use open-source software. In this scenario, they often installed demo
versions of commercial software which were limited in functionality:
“For example, about computers, at school they installed the demo version of the program
(JAWS) that finishes every 40 minutes. It’s also worth noting that in that time there was
no license and we had to restart the computer every 40 minutes. So imagine, you’re
preparing the text and the machine tells you that you have to restart it, otherwise your
JAWS turns off.” - P04
Finally, the ability of ATs to seamlessly integrate themselves with everyday life is shaped by the
architecture of the technologies. The integration happens at two levels: 1) technologies integrating
with the body, and 2) the hybrid techno-biological body performatively integrating with everyday
practices. There could be “seams in the cyborg” [27], i.e. disjunctions where the technology does
not fit with an existing body. Disability scholars have documented how this has often led to pain or
physical discomfort to individual bodies [64]. At the level of socio-technical practices, this leads to
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the disruption of existing routines. For example, in the following quote, we see how work practices
are sometimes disrupted by workers having to switch on and off their ATs:
“when a co-worker approaches and (I ask) “I want to revise this, help me with that”,
(co-workers say) “I better turn off your JAWS”, because JAWS doesn’t let others use the
mouse. Commonly, people work with the mouse, so if they are going to use it, they
have to turn off JAWS.” - P01
6.4

Laws and ATs

Laws are an important force shaping the distribution and use of ATs in most countries in the world,
as they establish what technologies and accessibility services various institutions are required to
provide. For example, the United Nations Convention on the Rights of People with Disabilities
(UNCRPD) is an important international treaty supported by many countries, including in the
Global South, which aims at tackling the socio-economic and socio-cultural factors that marginalize
people with disabilities, and includes provisions for the distribution of assistive technologies [60].
However, its implementation has been contingent on governments forming and executing local
laws and policies that help people with disabilities. For example, respondents in India discussed
how, as a community, they often felt left out and were unable to reap the benefits from the ongoing
economic growth in the country:
“This is a developing phase of the country. As the economy is growing, as we are
progressing towards a developing country, consideration should be given to that section
of the society which is also contributing and also in the mainstream. When we advocate
diversity, equality, birth right, fundamental right, in our constitution, the same should
be extended to all sections of the society. But we have been neglected. Most of the
policies are just drawn; but if the same is drawn with concern, with understanding, it
will go a long way in helping the VI community. I am ok with smaller policies, fewer
policies; but let them be implemented properly.” - I024
Thus, creating a law or policy was not enough; it had to be implemented by the government. An
issue with many countries in the Global South, and especially in Peru and India, was inaction from
local actors who remained entrenched in social norms and stigma against disability. Respondents
were keen on the government playing a more active role in enforcing existing laws - for example,
enforcing quotas in the workplace that are required by law to ensure there is sufficient representation
of people with disabilities in professional settings.
Respondents also stressed the government’s role in enacting creating policies and enacting
laws to help train people with VI and increase access to ATs. In response to expensive ATs, the
respondents stressed that the government had an important role to play in subsidizing costs or
encouraging open-source software:
“...the government must provide facilities to VI like the cane, wheel chair and it must
also encourage the NGOs to provide training for VI, so that more number of VI can be
trained. The screen reading software used by VI is expensive and every VI may not be
able to afford it. I think the government should take initiative and make the software
available to VI free of cost.” - I033
“... govt should bring about a policy to encourage bringing out open source software;
for example JAWS . . . . Only IBM or Microsoft is able to buy JAWS. But common people,
it is out of reach. Who can invest Rs.60000 or more for this software? And every year,
this cost is increasing. So govt should encourage bringing out open source softwares” I47
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Laws largely treat the body and technology as separate entities [42] — boundaries and classifications are integral to the functioning of legal systems. However, with cyborgs blurring existing
dichotomies, technology laws can become an avenue of control. We see this in the case of intellectual
property (IP), where laws shaping technology use tie the cyborg body to the existing capitalistic
system. Laws applied to a ‘cyborg’ need to contend with issues of how technology is integral to
one’s cyborg identity, for example, who controls the intellectual property?
A hybrid cyborg body has the potential to be liberating; however, beyond the ‘disabled body’
being controlled, technologies and the technology-body linkages bring with them further avenues
of control. The cyborg body is in-effect controlled by: 1) high costs of proprietary software regulated
by markets, 2) bureaucratic decisions at the government and organizational level, and 3) laws and
social norms. For a cyborg body to truly be autonomous and independent, it needs direct control
over the technologies that constitute it. This directly maps to the demands of those with visual
impairments, and with disabilities, in general, for not just “improvements in existing services but
control over them” [53]. Autonomy is thus contingent on cyborg bodies reducing the loci of external
control.
7

ASSISTIVE TECHNOLOGIES, PIRACY, AND CYBORGS

Despite the high license costs of screen readers such as JAWS, studies have shown their high use
amongst people with visual impairment. A large percentage of respondents in these studies also
acknowledged using pirated copies of JAWS [48]. Our interviews confirmed that many respondents
were indeed using pirated copies of expensive proprietary software. The decision to pirate was
influenced by prevailing norms about piracy along with the institutional, legal, and economic
structures that shaped existing policies of piracy deterrence as well as the perceived risks and costs.
A respondent mentioned that sometimes they had to “reformat the computer every three months”
when using pirate software and would have preferred to use the original software but did not have
the resources to do so.
Pirated software was the gateway for our participants into the world of technology. Most of
the respondents were introduced to ATs in specific, and ICTs in general through using a cracked
(copy-protection removed) versions of screen reader software. Invariably, the respondents blamed
the costs of ATs as their primary reason to pirate:
“I have the pirated version of the JAWS on my computer. The AT software I use is very
expensive and is not affordable at all. Also the mindset of an Indian is, if it is available
for free, use only that.”- I19
“I have the pirated version of JAWS on my laptop. I know it is not correct. But when I
see so many of my friends are using the same, I think I can also have it on my system.
But it is a costly thing to buy for me. I can’t afford it.” – I31
The knowledge that the act was “not correct”, as some respondents mentioned, did not prevent
the act of piracy, with social influence within this community playing an important role. The widespread piracy in the VI community created a descriptive norm that made this action acceptable
enough to emulate, and this in-group norm is visible in the open support of piracy by disabled
people and disability rights groups [60]. Using pirated ATs was integral to people with VI reshaping
their socially constructed identities and living a professional and social life of relative autonomy.
Piracy was also crucial in helping our respondents in getting around existing norms that lead
them to a state of dependency. Respondents, upon finding themselves becoming increasingly
dependent on their close social networks obtained cracked versions of software (such as screenreaders) from others in the VI community. Being able to form human-technology linkages, albeit
with ‘illegal’ technologies, was integral to them becoming relatively independent. Subsequently, as
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impaired cyborgs, they had the agency to reshape their capacities and aspirations, and subsequently
reconstruct their identity in society.
Further, piracy allowed them to get around bureaucratic inertia and workplace culture that
stymied access to ATs. As most workplaces did not provide ATs, it was often left to the employees
to procure it and use it without letting the employers know that they needed it and had obtained it:
“... I asked for a computer in my next job and got me do my tasks. They gave me
a system and asked me to work in the same. I loaded the cracked version of screen
readers and started working there. None knew about this; otherwise they would not
have allowed me to do work. In JAWS we have a version called 10.1139 where it says no
activation needed for installation. So we have used this version. It was already cracked
by someone else. I got a copy of it and used it. ” - I1010
Obtaining the cracked software from personal connections was often easier than navigating
organizational hierarchies to purchase it officially. The structural violence of bureaucracies in the
form of ‘red tape’ has historically affected marginalized populations disproportionately. In the
context of people with VI, they have to get approvals through many layers of hierarchy and navigate
excessive bureaucratic procedures. Procuring software in organizations is often not trivial and
involves negotiating bureaucratic inertia, institutional inflexibility, and entrenched organizational
practices. In the below quote, we see the arbitrariness of decisions related to the installation of ATs
that led the respondent to install and use a pirated software:
“For example, here I have JAWS ... the informatics guy came here and deleted all my
screen readers because they said that as we don’t have licenses, they didn’t want me to
have it, so they deleted it. So I said “how am I going to work”, “that’s not my problem”
he said. ...here in informatics, they don’t want JAWS because the Ministry hasn’t bought
it and if it hasn’t, they don’t want it to be here. So I ask “why don’t you buy it?”, (they
say) “oh, because it’s not considered in the budget” (...) They don’t make things easy,
really.” - P03
Software piracy is thus a means to control the technological means that can extend the self.
It facilitates the making of the cyborg body, enabling people with VI to overcome the structural,
institutional, and economic barriers that limit their access to technology. Through constituting
a piracy-enabled cyborg body, they are now allowed relative flexibility in the socio-technical
structures that bind them – freedom in technology choice and use accompanied by independence in
their daily social and professional lives. The marginality of people with visual impairments definitely
plays an important role in their decision to pirate. Importantly, software piracy allows a shift in
the distribution of power from those who control and regulate the ATs to the cyborgs themselves.
This provides them with the agency and autonomy to choose their technical appendages, and thus
shape their own cyborg identity. While limited by the architecture of the assistive technology,
through circumventing the legal barriers of intellectual property (IP), they are able to overcome
prevalent laws and norms that impede access along with market factors such as costs and inefficient
distribution.
8

DISCUSSION: PIRACY AS AN ACT OF SELF-MAKING

Disabilities, as categories, are deeply entrenched in the “economic, political, social, technological and
ideological forces” [53] that shape policy. The hybrid figure of the cyborg subverts and reconstitutes
these categories [51], and in the process blurs the boundaries between disabled and abled, normal
and abnormal, body and machine. Reeve’s conceptualization of the ‘impaired cyborg’ explores the
realities of life as a person with disability using technologies. Life as a cyborg — or a body hybridized
by technology — is not always a positive experience. For example, the use of technologies can lead
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to disruptions in routines when the technologies fail to integrate with existing socio-technical
practices. Importantly, independence experienced by a cyborg body in society is contingent on the
organic body’s dependence on assistive technologies.
Consequently, the modalities that regulate technologies now also regulate the everyday experiences of people with disabilities — an extra layer of surveillance alongside preexisting ones.
Nonetheless, people with disabilities interacting with technologies are cyborgs when they can craft
new identities: this is however contingent on the organic body being able to access the technologies
that can extend it, along with the freedom to form linkages between body, technology, and the
environment. This paper focuses on the forces that hinder access to technologies to argue that
pirating can be viewed as an act of self-making in a cyborg world. In the context of people with VI,
it is motivated by a desire to overcome the barriers that impede existing and potential linkages.
The majority of people with disabilities are in the Global South, and their marginalization is
largely a result of poverty and weak state institutions — it is thus intertwined with globalization and
legacies of colonization. For example, Meekosha and Soldatic [49] argue that the redistribution of
power and wealth to the Global South would be far more effective in improving the lived experiences
of people with disabilities in these parts of the world. Intellectual property (IP) is one such source
of power whose hegemony continues to maintain historical power imbalances.
Current global institutions defined by the Global North have created economic, legal, and sociotechnical structures that lead the technologies required for the cyborg bodies to be unequally
distributed and controlled by privileged interests. Through laws and consensus-building norms —
largely a consequence of colonialism — the interests of dominant classes are preserved in society
[30]. Global capitalist entities, with their power and influence, have tried to shape laws and construct
narratives that position piracy as a criminal and unethical activity. These laws are contoured by the
boundaries of nation-states, with most intellectual property protected by countries in the Global
North. The increasing hegemony of intellectual property has led governments across the world
to declare war on pirates. Dent [20] argues that the “derogation of piracy” is the primary means
by which “the neo-liberal experience” is shaped in the Global South. Through creating a moral
dichotomy of the pirate versus the virtuous ethical customer, corporations seek to extend their
control to existing technology-mediated spaces. Further, copy-protection technologies are a means
for companies to not only shift the “locus of control from law to technology,” but also a means to
subtly reinterpret law [29].
While piracy can be a means by which communities express their resistance to these ideals, i.e., a
counter-hegemonic act, an alternate assertion argues that it is primarily non-hegemonic. Brazilian
anthropologist, Gustavo Lins Ribeiro [70], uses non-hegemonic globalization to describe informal
actors who wish to benefit from global capitalism and have little motivation in destroying or
subverting it. Sundaram [82] describes how piracy helps integrates actors with the global economy,
and is purely a habitual means of getting around the inadequacies of existing markets rather than a
conscious opposition to intellectual property rights.
Understanding piracy is important to computing research looking to expand technology access
to populations at the margins around the world. Around the world, marginalized individuals and
communities, when faced with constraints to access, find informal workarounds, often bordering
on the illegal [46]. With technologies crucial to a decent living, access to them have already started
to be classified as “universal rights” — for example, the right to Internet access [83] or access to
affordable assistive technologies. However, as technologies become integral to not just navigating
everyday life but also one’s constructed identity, the question of whether it is ‘okay’ to pirate
technologies is fundamentally an ethical one which asks if the ability to become a cyborg is an
individual right. In such a context, we can reconceptualize human rights as ‘cyborg’ rights. This is
particularly true for marginalized communities such as those with disabilities who can aspire to
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a life of relative autonomy only through their linkages with technologies. In an unequal world,
where the ability to access and use technologies is determined by socio-economic status, piracy
empowers individuals and communities to shift the balance of power.
Posthuman and legal scholars have already begun to think of the changing nature of rights in a
cyborg world. For example, in the ‘Cyborg Bill of Rights’, Gray [31] proposes amendments that
consider the political rights of cyborg individuals in a postmodern democratic society. With a wide
spectrum of individuals now technologically altered, Gray suggests broader liberties and freedom
and protection against corporations/governments. Similar proposals by cyborg theorists argue for
the right to self-modify along with retaining ownership over one’s constitutive technologies [47].
Clarke [15] outlines the various kinds of rights that cyborg bodies might demand, including the
right to access crucial technologies. This includes rethinking privacy rights as the lines between
technology and body begin to blur [19]. A crucial aspect is the reinterpretion of property rights in a
cyborg world. As legal scholar Ramachandran [67] argues: “property rights and freedom of contract
have always threatened to stifle us via our bodies, such as by constructing us as “disabled” rather
than “abled,” or by determining whether we will need to perform physical labor to survive.” We
thus need an alternate conceptualization of rights that can protect the ability to craft new identities
and ensure that powerful entities do not impose control over the identities of others.
The link between marginality and piracy suggests that design and policy approaches looking
to address social and economic inequalities will need to look more closely at the ways existing
global structural barriers and property rights impact access to technologies. Even with access to
technologies, people with disabilities (such as people with visual impairment) will face a range of
other barriers in having complete control over the technologies they use. Thus, the cyborg identity
— while potentially liberating — is heavily dependent on the socio-material and economic realities
of who has access and control over the technology, along with the broader structures that facilitate
or constrain the appropriation of technologies. For example, would encouraging the creation of
free accessible open-source alternatives allow lesser avenues for the exertion of industry control
over the technology component of the cyborg body? Non-hegemonic practices such as piracy are a
reaction to existing systems that impede access to the cyborg self. Studying piracy enables us to
parse the needs and motivations of marginalized communities along with critically assessing how
power shapes the construction of identities in capitalist societies.
8.1 Cyborgs and Design
This paper focuses primarily on the cyborg, keeping into account racial, feminist, and ableist
critiques of how this metaphor can trivialize the lived experiences of people with disabilities. Easy
access to affordable, well-designed technologies, along with evolving social norms and enacted
laws/policies have the potential to help impaired cyborgs to challenge the status quo by creating
new ways of being, or identities that can disrupt traditional binaries of disabled/non-disabled and
normal/abnormal. However, coupling a body with technology is not a panacea, rather it brings new
avenues for regulation. Designing for the margins need us to be aware of the forces that regulate
techno-biological linkages.
While data in this paper focuses on people with disabilities, the outlined arguments relate to
marginality and access and can be extended to other groups living at the margins of society. We
are moving towards an age where technologies are becoming integral to who we are, our value
systems, and the freedoms we strive for.
Design in a posthuman cyborg world would need to rethink existing paradigms of human-centred
design and the nature of collaborative systems; instead of focusing on just ‘human’ needs, we
will need to think of the needs of a cyborg body. Cyborgs, as coherent techno-biological entities
[33], are embedded in the socio-technical infrastructures of everyday life that shape politics, value
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systems, and ethics. Extending existing STS posthuman work, this paper argues of the need to think
beyond the binaries of human/non-human, instead thinking of a world of hybrid entities where
agency and power are distributed between the various components that constitute these bodies [25].
Design thinking in such a world would be what Neubeauer [52] argues an act of “technohuman
reconfiguration in practice”, wherein “technology, humanity, and integrated technohumanity” are
effects of the practice. This marks a distinct shift from traditional anthropocentric models of design,
instead we decenter the human, allowing design thinking to extend beyond conventional (often
Western-centric) human values, ethics, perceptions, and scales.
Marginalization has increasingly been conceived in terms of freedom, with development constituting the act of removing the unfreedoms that deter individuals from exercising their agency [74].
As we approach a cyborg world where individuals strive to create hybrid bodies and identities,
we will also need to assess the nature of freedoms that are desired in such a society. For example,
Alcaraz [1] argues for morphological freedom, i.e. the “freedom to bio-technologically modify one’s
bodily form” as a dimension shaping ethics in a cyborg world. On similar lines, MacKinnon [47]
proposes the right to “organic naturalization” which prevents third-party ownership of vital cyborg
body systems.
As a society, we will have to broadly consider the philosophical, sociological, and legal implications of these new kinds of freedoms being seen as basic human rights. As designers, we are
directly implicated as we play an essential role in shaping both the nature of technologies and
access to them. In a cyborg world, we will need to question issues of marginalization, lack of equity,
and power distribution at various levels: 1) the organic body – do cyborgs have control over their
organic body and do they have access to biological essentials (for example, healthcare and nutrition),
2) the technical – is there an equitable distribution of technological artefacts and do cyborgs have
choice or freedom in the technologies that they are coupled to, and 3) the relationship between the
organic body and technical – are the technologies appropriately designed to be compatible with
the organic self and do cyborgs have control over the technologies that help constitute them?
This paper has shown how the deep intimate relationships humans have with technologies can
reshape lives and identities. Both humans and technologies are enmeshed in existing social, political,
and economic matrices, influenced by powerful forces of hegemony and capitalism. However, in the
face of marginalization by oppressive systems (for example, able-ism), communities and individuals
strive to find solutions (for example, piracy) that move them closer to a cyborg body that permits
them freedom, autonomy, and choice. A posthuman cyborg lens allows us to interrogate these
actions and imagine futures that are more inclusive and equitable.
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