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Digital Human Twins for Disabled People: Technology for enabling or ableism?

Abstract

Amongst disruptive technologies in 213t century, digital twinning has been the backbone of the industry
4.0. This technology has also been increasingly applied to medicine and precision public health by
creating digital human twins (DHT). However, the transformative nature of this technology also brings
social and societal implications. This article addresses the research question of ‘What are the social
implications of DHT development and the accompanying discourse in relation to disability ?’ by critically
reviewing and discussing the implications of the technology for disabled people and for their work and
employment. In doing so, we fundamentally take socio-technical view which has dual focus on
excellence in technology development as well as the equality that is afforded to people. Two key
sociological theories underpin our discussion, namely 1) socio-materiality in the light of agentic capacity
of DHT; and 2) technoableism and epistemic injustice rooted in critical disability study.

Our aim of the paper is to offer provoking yet helpful points to think in addressing questions around the
social implications of the DHT development to the disabled people. We raise novel questions of ethics
on Al and DHT based on our arguments regarding agentic capacity of the technology and epistemic
injustice faced by disabled people. We conclude our paper by suggesting the potential for DHT to be

used to enhance disabled people’s well-being and sense of togetherness in the society.
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1. Introduction

The 21st century has seen the advent of the 4" industrial revolution driven by disruptive digital
technology development. Like pervious industrial revolutions, Industry 4.0 has been shaping economies,
labour markets and society as a whole. Moreover, the speed and rate of change around the digital
technology development have been unlike any of the previous industrial revolutions. Digital twins are
just one example of the use of such disruptive technology. Digital twins are defined as “the virtual replica
of areal-world product, system, being, communities, even cities that are continuously updated with data
from its physical counterpart, as well as its environment” (Jiang et al., 2021: 1). Digital twinning has not
only been the backbone of industry 4.0 (ibid) but has also been increasingly applied to medicine and
precision public health by creating digital human twins (DHT) which can range from those hyper-
personalised digital twins of whole human body, body system, organ or even finer bodily elements
(Boulos and Zhang, 2021).

This kind of transformative technology development brings significant implications to society, where any
technology development and adoption are inevitably shaped by societal structures that reflect existing

bias and inequality, while the transformative nature of digitalisation also brings social and societal
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changes at the same time. This article addresses the topic of DHT in disabled people’s work and
employment context by critically reviewing and discussing the implications of the technology. Authors
(2025) report on digitalisation for the inclusion of disabled people into manufacturing industry, highlight
that despite disabled people making up 23% of the UK’'s working-age population, there has been
persistent employment and pay gaps in the country. The findings show clear positive potential for the
digital technology being used to empower disabled people enter industries they have been traditionally
excluded from. However, they also found layers of societal effects (e.g. lack of access to digital skills
and infrastructure) to organisational and individual level influences (e.g. negative attitudes and
discriminatory stereotypes). Thus, we suggest that addressing this complex topic of ‘implications of
DHT for disabled people’s work and employment’ can shed light on the consequences of DHT beyond

technological ones.

We take a socio-technical view of DHT, which has dual focus on excellence in technology development
as well as the equality that is afforded to people; as it is impossible to separate the human from the
technological development (Guest et al., 2022). In this paper we employ two key sociological theories;
firstly, a socio-material angle in the light of agentic capacity of DHT and secondly, the concept of the
technoableism rooted in neoliberal worker ideal. We believe that by bringing a disability perspective is
important as “disability is both a signifier of inequity and the promise of something new and affirmative”
(Goodley et al., 2019: 973) which allows us to shed a light on the risks of exclusionary practices while
also considering how DHT can represent the ever moving, kaleidoscope of disabled human experience.
We draw on aspects of critical disability studies to help us consider DHT since this field “welcomes in a
smorgasbord of perspectives drawn from inside and outside of the disability experience” (Goodley et

al., 2019: 974) allowing us to examine disability, work and technology perspectives together.

Our critical review addresses the following question:

What are the social implications of DHT development and the accompanying discourse in relation to
disability?

Focusing on the social implications of DHT development on disabled people, our aim is not to provide
technical answer to this question, which is beyond the scope of this paper, but to offer provoking yet
helpful points to be considered by the relevant technology developers and users (both individuals and
organisations) and other stakeholders (e.g., policy makers), particularly when reflecting on the impact

of technology with disabled people.

We are aware that our language and terminology is contentious within disability studies, but we have
adopted the Barnes and Mercer's (2010) terminology of ‘disabled people’. This terminology
“differentiates ‘impairment’ as a medically classified biophysiological condition, from ‘disability’ which

denotes the social disadvantage experienced by people with an accredited impairment” (ibid: 11). Using
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this terminology, we move away from harmful classifications or typologies of disabilities and focus on
the social disadvantage. We are also cognisant that this is a Eurocentric definition of disability and other

geographical regions may define disabled people using different terminologies.

The paper structures as follows: we will firstly, introduce the underpinning theories of our paper, namely
socio-material angle and technoableism. We then introduce discussions on 1) critical review of DHT in
disability context, 2) potential epistemic injustice in DHT, and 3) the potential re-balance of the agentic
power dynamic between DHT and disabled people. These discussions will be followed by the

conclusion.

2. Underpinning theories

2.1. Socio-technology of DHT from Socio-material angle

Digitalisation is not just a phenomenon of technology but a complex entanglement of technology and
the perception, understanding and experiences on technology from the individuals and societies. Thus,
the first theoretical underpinning of our article will be socio-material, or ‘post-humanist’, approach which
assumes that “humans are constituted through performative acts in which material flesh and discourses
of bodies are intertwined” (Bend and Priola, 2023: 649). This ontological view of metaphysics of the
matters is largely based on philosophy of immanence, particularly that of Bergson (e.g., see Bergson,
1941) and Deleuze (e.g., See Deleuze, 1988), who saw the metaphysics of the world as ‘multiplicities’,
assemblage of matters.

This understanding of metaphysics of the matters problematises the representationalists’ understanding
of the world which believes that the words or other semiotic symbols represent preexisting things.
Deleuze and Guattari (1987: 16) challenge such knowledge of representationalism, which they
described as the ‘root-tree thinking’ whereby “the imagery of command trees” as “centred systems or
hierarchical structures” of knowledge source. This root-tree knowledge system assumes our
understanding of the world can be traced from the words or other semiotic symbols representing the
world, as if a fruit of tree represents the tree (i.e., ‘a tracing’). Deleuze and Guattari (1987) rejects such
a notion of knowledge and understanding of the world, arguing that the metaphysics of the world are
like rhizome that constitutes ‘multiplicities’, which are assemblages of social-material matters. These
multiplicities do not always logically and linearly change from one multiplicity to another (like a tracing)

but are continuously becoming and immanent without beginning or end.

Based on this ontological understanding of the metaphysics and matters, the assemblages of socio-
material matters, including human, material environment and technology, is not merely representing the
reality but has performative power to construct and reconstruct the reality — i.e., “the map does not
reproduce an unconscious closed in upon itself; it constructs the unconscious” (ibid). Grounded on this

ontology of metaphysics, we particularly turn to Barad (2003)’s ‘agential realism’, which sees the reality
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as one where all matters including those “material, discursive, social and scientific, human and
nonhuman, and natural and cultural factors” (p.808) are “constitutively entangled” (Orlikowski, 2007) as
agents. This theoretical angle is helpful to understand powerful and transformative technology such as
Al and DHT, as this view allows “a performative understanding of discursive practice” (Barad, 2003:
802) amongst all the matters with recognition of their “co-constitutive agentic capacity” (Bend and Priola,
2023: 646)". This means that we consider the DHT as not only a system/structure but also non-human
agents which form the part of the socio-material assemblages surrounding disabled people (e.g., aids,
workplace accommodations, physical environments) (Jammaers, 2023). This approach is appropriate
for our discussion considering that “[d]igital twins are not a mere unidirectional map, digital
shadow/snapshot, or simulation model of physical real-world entity in the digital domain” but “dynamic

bidirectional mapping” (emphasis in original) (Boulos and Zhang, 2021: 3).

Understanding DHT from socio-material or post-humanist angle means the human-technology
interactions (e.g., development, adoption, diffusion and use) are addressed as a socio-technical
phenomenon rejecting techno-centric or human-centred view of human-technology interactions
(Orlikowski, 2007). Techno-centric perspective “unproblematically (assumes) that technology is
exogenous, homogeneous, predictable and stable, performing as intended and designed across time
and place” whilst human-centred perspective “tends to minimise the role of the technology itself’ (ibid:
1437). In other words, socio-technical understanding of DHT allows us to explore how this technology
is developed and used in the given system, which consists of structures, agents and their
interactions/reactions, with acknowledgement of the capacity of the technology as a non-human agent,

which can enact the assemblages of social-material surrounding the human subject in a discursive way.

A key emphasis in Barad (2003: 802)’'s ‘agential realism’ is the ‘performativity’ of the agents and the
socio-material assemblages around the agents. She notes that “performativity is actually a contestation
of the unexamined habits of mind that grant language and other forms of representation more power in
determining our ontologies than they deserve”. Hence, performativity of language and other semiotic
symbols such as data and various forms of information representing existing structures and systems
can result in strengthening existing power dynamic amongst agents and any potential bias in such
structures and systems. From this socio-material/post-humanist approach, an assemblage of socio-
technology, which is “the relation of the social and the scientific”, is “not a static relationality but a
doing—the enactment of boundaries—that always entails constitutive exclusions and therefore requisite
questions of accountability” (Harraway, 1992, cited in Barad, 2003: 803). In this socio-technology
relation, matter (such as DHT as a technology) becomes “an active participant in the world’s becoming,

in its ongoing ‘intra-activity’” (ibid: 803) together with human agents.

"It is no surprise that Deleuze and Guattari (1987) used computer science as a good example of
demonstrating their rhizomatic ontology of metaphysics.
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Hence, this approach is an appropriate ontological ground when considering that our physical and
virtual worlds are increasingly blending and consequently, our identities are diversifying and becoming
hyper-enhanced and multi-sensory with transformative Al technology development (Boddington, 2021).
This approach is also useful to critically review the implication of DHT for disabled people’s work and
employment as Al technology development is by nature based on representationalist belief, for example,
as the name ‘large language model’ implies. The data available for Al to retrieve and to be trained
consist of semiotic representation amongst which are largely produced in the dominant societal norm,
understanding or perception on disability. An important consideration we are taking here is that we
acknowledge that DHT are not mere structural/systemic enablers and/or constraints but also have the

agentic capacity which can enact multiplicities.

2.2. Technoablesim and epistemic injustice against disabled people

The second assumption of our paper is that the social reality faced by disabled people in their life and
work is shaped by ‘neoliberal worker ideal’. These ‘ideal workers’ are disembodied workers existing
only for the work, “always ready, willing and able to work” (Cooper, 2000: 395). These neoliberal ideal
workers in effect represent “hegemonic masculinity”, symbolising not only ‘male’ but also ‘able’ body of
workers (Acker, 1990), creating ‘ableism’-biased work organisations as an inequality regime (Acker,
2006; Scholz and Ingold, 2021). This neoliberal ableism-bias is not merely an abstract concept but can
have powerful impact in a very much materialised and embodied way particularly through technology.
Indeed, Shew (2020: 43) coins the term ‘technoableism’ to explain the relationship between technology
as an empowering force while at the same time “reinforcing ableist tropes about what body-minds are

good and what count are worthy”.

Technoablesim is often seen in the design of technologies which claim to ‘cure’, ‘normalise’ or ‘transform’
disabled people, with an implicit assumption of disability being as a problem to solve or an object to
‘design for’. Thus, objectifying disability, and disabled people, as a design challenge rather than
situating disability within the complex systemic issues facing disabled people within society. Shew (2022:
21) argues that in this way disabled voices and agency are “steamrolled...and elevates non-disabled
helpers” where often non-disabled people are the technologists and engineers that decide on what
technology should be designed and offered to disabled people, within the image of a non-disabled
person, replicating the likeness of an ‘ideal body-mind' and to provide comfort to the non-disabled gaze.
Shew (ibid) provokes us to think about bodies and minds that cannot be ‘redeemed by technology’ or

what if disabled people are not interested in such ‘redemption’.

Technoableism is explicitly linked to the medical model of disability which sees disability as a health
condition of the individual disabled person which needs to be ‘fixed’ or ‘cured’. The medical model also
takes an individualised approach to disability that focuses on the ‘abnormality’ and how this ‘causes’

functional limitations (Barnes and Mercer, 2010). This model is underpinned by naturalistic thinking of
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the human body focusing on any deviation from the ‘species norm’. Based on this model, disability is
deficit in people’s capability and is often conceived as a ‘bad-difference’ model of being (Maravelias,
2022; Newman-Giriffis et al., 2023b). As such the medical model often conceptualises disability as a
negative departure from ‘normal functioning’ (Barnes, 2016). The idea of a deficit model based on lack
of function leads to focusing on getting disabled people back to ‘normal functioning’ or they will be
excluded from activities where ‘normal functioning’ is required. In this way, the medical model of
disability perpetuates various forms of ableism within society and underpins the conception of the ‘ideal
worker’ (Jsterud, 2023; Ruppel, 2023).

Hence, a medicalised view of disability can result in technologies that are designed to ‘normalise’
physical function of disabled people, e.g., developing an exoskeleton that is designed to enable
someone with spinal cord injury to stand and walk again (Breen, 2005). While this might be a wish for
some, it cannot be assumed that the overall purpose of technology development, particularly that, which
is related to ‘body’ such as DHT, is to minimise the effects of ‘impairments’ or ‘deficits’ towards ‘normal
functioning’. In this sense, the danger, when applying the DHT or other similar technologies in work
context, is that they can be used to overcome the ‘impairment’ and allow individuals to become the

‘ideal worker’ considering a neoliberal conception of work.

Although not explicitly discussed in the relevant writings, technoableism is also underpinned by
epistemic injustice. Fricker (2007) introduces the concept of ‘epistemic injustice’ which is defined as a
‘wrong done to someone specifically in their capacity as a knower’. She identifies two types of epistemic
injustice; ‘testimonial’ and ‘hermeneutical’. Testimonial injustice is “when prejudice causes a hearer to
give a deflated level of credibility to a speaker's word” (ibid: 1), meaning that bias or discrimination
towards the ‘speaker’ (or information giver) reduces, or destroys, the credibility of the information they
are giving. Hermeneutical injustice is “a gap in collective interpretative resources put someone at an
unfair disadvantage when it comes to making sense of their social experience” (ibid: 1) meaning that
certain experiences of collective groups cannot be understood due to there being a lack of terminology
or social construction to explain those experiences to others. This results in the hermeneutical
marginalisation of particular groups which Finker (2007:153) says leads to “unequal hermeneutical
participation with respect to some significant area(s) of social experience”, meaning that some
experiences of marginalised people can never been fully understood by mainstream society which leads

to further discrimination and marginalisation of these groups.

The concept of epistemic injustice has been explored in relation to ill health (Kidd and Carel, 2017) and
disability (Barnes, 2017). lll or disabled people are often subjected to negative stereotypes (i.e. lacking
the cognitive ability or being too emotional) which leads to the undermining of their epistemic capability,
resulting in their testimonies being afforded low levels of credibility and reliability. In short, through
testimonial injustice, ill and disabled people are not believed when they give their account of their

experiences. The inability of mainstream society to understand the experience of a marginalised group
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results in what Fricker (2007) calls ‘hermeneutical marginalisation’, where cognitive disablement arises
due to society being structurally hermeneutically unjust. Therefore, society will be ‘impaired’ in their
capacity to understand certain experiences, but the ‘impairment’ has differential impact. Disabled
people, as a social group, might have an adequate hermeneutical resource which allows its members
to make sense of their experiences — “but those resources are not recognised or respected by the

dominant social and epistemic authorities” (Kidd and Carel, 2017: 183).

Moreover, disabled people, as a minority group, are hermeneutically marginalised also due to the
negative normative assumption; we tend to interpret such a group’s experience based on the options
and stereotypes of the majority; this results in “disabled people being unable to influence the way in
which their own experiences are understood” (Barnes, 2017: 171). Meaning that positive experiences
of disability are difficult to articulate and understand due to the dominant medicalised model of disability.
It is then difficult for the majority within society to see disability as part of a thriving, happy life experience.
Further, in a work context, disability identity construction occurs through unequal interactions with key
actors and agencies associated with employment and occupations (Brown et al., 2009; Sang et al.,
2016), which leads to multiple and compounding epistemic injustices being layered upon disabled

people.

Shew (2022) reinforces this argument in the development of technologies, where disabled voices are
still marginalised, and calls for technological imagination to catch up with disability activism and
disability studies to allow for more responsible approaches to technology development. Only through
situating disability and technology within the histories, narratives and lived experience of disabled
people can technoableism be exposed and dealt with to make technology reflective of the disabled
experience. Scherer (2024) on the other hand attempts to open up a debate around what she calls
Technoenableism where technology enables disabled people to ‘enhance functioning’, coming from a
rehabilitation assistive technology perspective. However, she fails to miss the point of technoableism
and to move away from an individualistic medicalised model of disability and technology. Further,
Scherer (2024: 525) states that “Yes, people with disabilities can lead ‘able-bodied lives’ thanks to
technology” which reinforces the perception of an ‘able-bodied’ life as the goal of assistive technology
adoption. This exemplifies what Goodley and Lawthom (2019: 235) discuss as disabled people being
“constituted as the perfect objects of...interventions; the lacking subjects who might...be made better

through ableist rehabilitation”.

The conceptualisations of disability are complex and cannot be separated from value laden meaning
and ethical philosophies, however this is often missing from technology development. We argue that
the development and implementation of digital technology, is a part of structure and system where the
agents (disabled people) are situated (Zuboff, 2015). Thus, potential technoableism can shape
technology development for DHT for disabled people to be able to be employed and work, determining

what kind of digital data (e.g., bio-metric, behavioural, cognitive) will be prioritised to forecast and modify
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whose needs and problems (e.g., disabled people’s, workplace’s or policy makers’). This will in turn

shape how it is adopted by individuals and workplaces.

Indeed, Newman-Griffis et al. (2023b) discussed how assistive Al and other technologies to help
disabled people are often largely biased by ableism (often as an unconscious process) being developed
by, experimented on and implemented for ‘abled-bodies’. Similarly, the underpinning technologies that
support DHT development i.e. Al, sensor technologies that support Internet of Things (loT), Big Data,
WiFi and 5G technologies, are often developed within dominant normative structures and systems,
which reinforce capitalist, patriarchal, colonial and ableist bias which can lead to the oppression of
people (Coeckelbergh, 2022).

These biases embedded in neoliberal systems and structures can potentially impact on technology
development for DHT which will inevitably have impact on materialisation of body. Barad (2003, p.809)
noted that Foucault’s consideration (although not explicitly) on the “how the body’s materiality — for
example, its anatomy and physiology — and other material forces actively matter to the processes of
materialisation (emphasis in original)” and technology is one of the ‘other material forces’. Please see
his quotes as below:
... the deployments of power are directly connected to the body—to bodies, functions,
physiological processes, sensations, and pleasures; far from the body having to be effaced,
what is needed is to make it visible through an analysis in which the biological and the historical
are not consecutive to one another ... but are bound together in an increasingly complex
fashion in accordance with the development of the modern technologies of power that take life
as their objective (Foucault, 1980: 151-152).

While Foucault did not directly discuss disability in his work, many scholars have taken a Foucauldian
perspective to disability. From this perspective, disability refers to de-centred subject position that is the
production of power. While Foucault proposes a ‘docile body’ for his posthumanism conceptualisation,
Hughes (2005) argues that the body is not a docile target of power but is a subject, or agent, of self and

social transformation.

Embodiment within disability has been conceptualised as emerging through the interplay between the
physical, structural conditioning of enablement/disablement as well as the socio-cultural interaction.
Thus, the disabled body and identity have a ‘material reality’ that is confirmed in wide-ranging social
exclusion from mainstream society but in contrast to a post-structuralist view, the intention is to
encompass the subjective experience or phenomenology of embodiment while recognising the power
of social discourses in framing how bodies are viewed (Williams, 1999; Barnes and Mercer, 2010). It is
also important to note that many models of disability present ‘impairments’ as permanent and stable

which neglects the complex, fluid and dynamic nature of disability.
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3. Discussion on DHT: a case for disabled people

This section aims to 1) critically review the use of DHT in employment (industry) context and the
technology involved in DHT based on the underpinning theories introduced in the previous section; and
2) discuss the potential implications and issues in applying DHT in disability, particularly disabled

people’s employment context.

3.1. DHT in employment context

Digital Twin refers to the virtual replica of a real-world — be it a product, system, infrastructure and even,
a human being (Boulos and Zhange, 2021; Jian et al., 2021; Lin et al., 2024). Having firstly used in the
National Aeronautics and Space Administration (NASA)’'s Apollo programme (Glaessgen et al., 2012;
Jian et al., 2021; Lin et al., 2024), the digital twin concept was developed further in manufacturing
context in Grieves (2005), which used the terminology of ‘mirrored space model’ (Lin et al., 2024) as
the digital twins replicate their physical entities in virtual/cyber space through data connection or
interface. These three elements, namely, physical entity, virtual entity and data connection, are
recognised as key elements of digital twin’s ‘mirroring’ function, (Grieves, 2014; Boulos and Zhang,
2021; Jian et al., 2021; Lin et al, 2024; Miller and Spatz, 2022).

The original goal for digital twins (in manufacturing context) is often to achieve ‘optimisation’ of a
physical entity through iterative process of the digital twin’s learning and testing of the physical entity in
the virtual space and then, the optimisation in the virtual space goes back to the physical space by
accommodating it to the physical entity until that model meets expected performance (Boulos and
Zhang, 2021). Thus, digital twin can be defined as “a constantly learning ‘living model’ (of) a digital
counterpart of (a physical entity)” (Jian et al. 2021: 3). The relationship between the physical entity and
its digital twin is a dynamic with two-way flow of information (ibid). With the transformative technology
development in the third element of digital twin, i.e., data connection between two entities, such as
smart sensor technology, data analytics, Al and IoT, this dynamic relationship between two entities
have been enhanced significantly with flows of real-time data from the physical entity to the twin
enabling the latter to produce a more comprehensive simulations of the former (Boulos and Zhang,
2021). Digital twins have become “powerful and complex digital representations of the physical entity”
(ibid: 3).

DHT takes these key features of the digital twins, although the fact that the human body itself becomes
the physical entity brings more complex implications to consider. Amongst them, we highlight two key
features for our discussion on DHT in employment context. First, the bilateral information flow between
the physical and digital entity is equally applicable to DHT. Boulos and Zhang (2021), a study on
application of DHT in public health domain, emphasise this relationship as below:

The level achieved by a given digital twin depends on the twin’s fidelity (level of captured real-

world detail and whether connected instrumentation updates (e.g., via clinical sensors) are
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occurring in real-time or less frequently, and on the embedded learning, intelligence, and

autonomy (data and algorithms) of the digital twin in question” p.5

However, the information flow and learning between two entities can be much more dynamic
considering agentic capability of both entities. Let’'s start with data. Lin et al. (2024), which is a
comprehensive literature review on DHT technology development, summarise detailed descriptions and
examples of data DHT might gather from its human entity (see their Table 5, in p.13). The scope of data
ranges from biological information such as gender, age, height etc., physiological data such as heart
rate, blood pressure to behaviour data such as lifestyle, sleep hours, social interaction data such as

social media chat, missing/incoming calls and environment data such as temperature, humidity etc.

As can be seen above, the nature of the data DHT collect is intensively on ‘bodies’. When DHTs are
used in employment context, this is done so mainly for the purpose of DHT’s learning and processing
of data of their human twin. In doing so, DHTs use already existing data (e.g., clinical data of average
patients) which sets benchmark in their modelling of organs, bodies and behaviours. For example,
studies, which developed modelling technology, use existing data base such as ‘GoogleNet network’
for ‘body shape modelling’ (Cheng et al., 2018) or ‘facial expression changes’ using a shape regression
network for ‘human activity modelling’ (e.g., Razzaq et al., 2022 used Convolutional Neural Networks
to build a models of students’ and teachers’ facial expressions and behaviours for remote teaching and
classroom supervision). Similar approaches apply to social interaction modelling. These modelling has
also been used in employment context. For example, Assadi et al. (2020) established Message Queuing
Telemetry Transport protocol based on the JSON format for modelling of the interaction between
employers and employees in the factory and developed a model of task assignment according to

employees’ conditions. Please see more details and examples in section 5 in Lin et al. (2024).

The second key feature of the digital twin in relation to employment context is that the purpose of DHT
is enhancing the performance of the human twin. The most obvious one is improvement in personalised
medicine or public health (e.g., Boulos and Zhang, 2021; Shao and Ou, 2025) such as personalising or
individualising health and lifestyle management (e.g., Lin et al., 2024). Hence, when applying DHT in
employment context, it is used to measure and enhance productivity of workers. For example, in the
industry domain, Baskaran et al. (2019), where in fact the term ‘human digital twin’ was first appeared
in the literature (Lin et al., 2024), created DHT models of the human body in the Siemens Tecnomatix
suite. This study sought for enhancement of human body performance at the assembly tasks
considering biological data such as gender, weight and height. Sun et al. (2020) used a similar approach
for an improved efficiency at the assembly line. Ariansyah et al. (2020) and Sharotry et al. (2020) looked
at DHT use to reduce risk at the operation site by reducing fatigue or physical injury. Al Assadi et al.,
(2020) developed modelling of worker's behaviour for an improved personnel management such as
decision for training and placement through DHT modelling. These example studies explore the DHT

technologies in the context of industry 4.0, which focuses on ‘transformative technologies’ to improve
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productivity and efficiency in production. Thus, the description of these studies’ technology development
reads that they analyse the rhythm and behaviour of human (workers) with the benchmark of those of
a machine. For example, Greco et al. (2020), by studying industry errors and using them to predict

misclassification, used data on unconscious misbehaviour of human to model human error behaviour.

This implicit capitalistic value prioritisation of the output over other values such as equality or well-being
of workers beyond avoiding injuries in workplace (Sharotry et al., 2020) context is not new, tracing back
to Taylor’s Scientific Management and Fordism. What is new in DHT use in employment context is that
this whole idea of utilising highly intensive personal data collection for increasing efficiency and
productivity can exacerbate the bias in the societal structure and system rooted in neoliberal worker
ideal and ableism. Indeed, Zuboff (2015), although it was not directly towards the digital twin, warned
the capacity of information technology to “automate and informate” (original emphasis, p.76) business
organisations and workplaces, particularly problematising the fast information technology development
through “a comprehensive textualization of the work environment ... (which) ... are already embedded
in the social, their possibilities circumscribed by authority and power” (ibid: 76-77). In this highly
informated workplace, “learning is the new form of labour” and as it was the case of division of labour
depending on who owns what (i.e., capital vs. labour), there will be ‘the division of learning’ depending
on the following questions: “Who participates and how? Who decides who participates? What happens
when authority fails?” (ibid). The logic of accumulation that has historically shaped the capitalism’s
success so far will now shape “the expression of technological affordances at their roots”. Whether it
was intended or not at the digital technology development stage, the data accumulated and the learning
and prediction of future scenarios of our lives using these data by DHT will become transactional in

marketplace under neoliberal social structure, authority and power (Boddington, 2023).

This is a highly relevant discussion to DHT for disabled people. As Boddington (2023: 1901) argues
that the experiment of DHT such as a human avatar or virtual-self has extended the boundaries of “our
possible existence” through “a deep thread of connection of living self and avatar self”. Boulos and
Zhang (2021: 9), a study on DHT in public health and personalised medicine, saw DHT as a “social
equaliser” that can provide great opportunities for better health for all. However, there is a danger that
DHT technology, which specifically focuses on personal and body information, will strengthen neoliberal
workplace and worker ideal. The implication of this to disability context is the danger of furthering
medicalisation of disability — i.e., seeing disability as a pure ‘impairment’ — as the processing of the data
from disabled people and providing solutions will be based on the existing data which are biased against
disabled people. Moreover, the hyper-personalisation that is inherent in the development of DHT,
together with neoliberal individualisation of problems and problem solving, can leave the responsibility
of disabled people’s employment or employability to themselves rather than trying to address structural
problems or create inclusive environment as other critical disability models suggest. Moreover, while
we strongly push against the idea of categorising disabilities, there is a focus on DHT on bodies. If

applying DHT to disability context, this means people with learning disabilities are likely to be neglected
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within this current discussion. Learning disabled people are often the most marginalised within society
and there are still gaps within academic theory as Goodley (2023: 3) states “questions have been raised
about the place of People with Learning Disabilities within disability studies”. Therefore, the
development and application of DHT for disabled people also neglect the narratives and lived

experiences of people with learning disabilities resulting in them being further marginalised.

Another issue of DHT in disability context is the neglect of the social barriers that ‘disable’ people, which
underpins the ‘social model’ of disability (Oliver, 1983; 2013; Shakespear, 1992). Further leading to bias
in the data that sees disability as abnormality or deficit rather than mere differences in ‘representation’
of disabled people in the virtual space. This trend of DHT development has potential to consolidate
biased norms of body and embodied actions (including reactions and interactions) such as an ‘abled-
body’ as an ideal norm of body. In turn, this notion that there are now solutions ‘technologically proven’

to fix’ any ‘impairments’ of body will also strengthen the neoliberal ideal of a worker.

Goodley et al. (2014; 2020) and Goodley (2023) question what is means to be human and the human
as praxis, in which disability disavows normative constructions of the human. When addressing question
around the replication/representation of human as a DHT, “disability comes to ask some troubling
questions about the common ways in which humanity has been understood. Disability is indeed
unsettling” (Goodley 2023: 43). Therefore, we must ask ourselves the question of what it means to be
human before we can represent that within the digital environment, but if that question is only posed to
non-disabled technologists, then those troubling questions that disability poses will never be asked,

considered or answered.

We stress that neither the technology is inherently ‘bad’/ ‘dangerous’ nor should the development of it
be slowed down/stopped, but the moral and ethical questions need to be addressed at more
fundamental level beyond debates around human’s use of technology. From socio-material angle, DHT
are socio-technological entities and have agentic capacity to enact, enhance and perpetuate the
existing bias in the structure and systems through their interaction with human agents and growingly

amongst themselves. We will discuss this issue in more detail in the following section.

3.2. Epistemic injustice in DHT for disabled people

The first question is on the ownership over the human data, DHT and their suggested solutions based
on the human data — not merely in legal terms of from whom the data are from but also in terms that
how well humans understand the implication of 1) their data ‘provision’, 2) how such data are interpreted
within the existing data ecosystem, and 3) the solutions their DHT provide based on the data. Lin et al.
(2024) highlight that one of the challenges in DHT technology development is ‘data heterogeneity’ —i.e.,
concern over collecting all the human-related data to ‘represent’ the physical world more accurately.
Although Lin et al. (2024)’s concern is more about the type of data (e.g., human behaviour, environment

etc.), we echo the concern is highly relevant in disability context as current DHT technology
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development might miss out the data coming from disabled people (body, behaviour, ref/inter/action)
considering the digital divide in digital technology access and digital literacy gaps concerning disabled
people (Authors, 2024a; 2024b). Moreover, based on our arguments on the performativity of data
biased towards neoliberal ideal of body and workers as well as the epistemic injustice against disabled
people. The concern is not only that disabled people’s data, voices and experiences are missing in the
technology development but also that their data might be processed in a biased way against themselves
by their DHT. This will also result in use of such data and solution in a biased way by policy makers and

organisations.

As discussed earlier, the reality or metaphysics of human’s physical world is not objectively
representable in data form as they are socially constructed and from the socio-material angle, they are
also co-constituting under culture (neoliberal culture in our discussion) and local power dynamics of the
system, structure and agents (Barad, 2003). Thus, we can assume that the technology development of
DHT for disabled people will differ depending on the underlying view on disability. If DHT for disabled
people is based on the medical model of disability, we might raise a serious question on whether the
data represents what it was collected for (e.g., for DHT to learn about their twinned human) and the
extent which the digital twin can mirror their disabled human twin. One issue is DHT data on the human
twin is very much about ‘body’, such as physiological and cognitive data, missing an important part of
humanness such as emotions, feelings, instinct, irrationality, imagination, all of which shape perception,

understanding and behaviour.

Hence, it is questionable whether DHT will fully ‘understand’ the experience of a ‘thriving’ disabled
person, if it is developed based on medical model, which leads to a normative conception of disability
as a personal tragedy, a divergency from a ‘normal functioning’ body and a ‘bad-difference’. Hyper-
medicalisation of disability by performance driven DHT can have serious consequences for disabled
people since the learning and processing of data of their human twin uses already existing data as the
benchmark of their modelling, which is typically collected from non-disabled people. Moreover, as
discussed earlier, the technology underpinning DHT collect and process data in text or other semiotic
forms (e.g., image) and have performativity with bias and epistemic injustice embedded within it.
Considering highly intensive and fast iterative learning between a disabled person and their digital twin,
DHT can strengthen the performativity of the existing bias further. For example, all the modelling
technology developed in the studies introduced in Lin et al. (2024) show that more data will make the
modelling more accurate. However, considering the large digital inequality faced by disabled people
(Author, 2024b), the fast and massive data gathering and learning for improved ‘accuracy’ in DHT
modelling can rather results in further exclusion of data from disabled people on body, (re)action and

social interaction.

Indeed, Bend and Priola (2023: 646) stressed the need to “account for the co-constitutive agentic

capacity of all matter on lived experiences of disability” when examining the experiences of disability
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within the workplace. Technology itself has agentic capacity in shaping the constitution of disability at
work, as “non-human matter, such as workplace objects and space, is agentic, as much as social
discourses associated to disability and inclusion are also agentic” (ibid: 657). Therefore, we need to be
cognisant of the entanglement of the technologies underpinning DHT and the co-constitutive agentic
capacity they have on materialisation of disability. For example, Noble (2018) discusses the concept of
‘algorithmic oppression’ highlighting that technologies are not apolitical and that they interact with,
support and reinforce existing societal structures and prejudices. DHT users will need to be aware that
these technologies support particular social, political and commercial logics and frame the world in a
particular way (Coeckelbergh, 2022) which in the case of disabled people means the reinforcement of
medicalised normative models of disability. If DHT are based on normative, medicalised, and
hermeneutically unjust conceptualisations of disability, then disabled people will face further
marginalisation, discrimination through the technologies underpinning the development, at best this
might result in exclusion from certain aspects of society but at worst it can prove catastrophic in the

erasure of disabled people from society — i.e., eugenics.

Moreover, there are very few studies on the impact of Al and disability — amongst those very few,
Newman-Giriffis et al., (2023a) edit a special issue on ‘Artificial intelligence for human function and
disability’. Nonetheless, despite the claim for an interdisciplinary perspective, the issue still lacks
sociological or philosophical consideration. With studies focusing on “the range of health information
relevant to human function and disability, and into the role of Al technologies in helping to better collect,
analyse, and report function and disability information.” (p.1, our emphasis). Focusing on ‘information’
reflects Foucault’s worry about biopower? and the capacity to objectivise and subjugate disabled people
(Tremain, 2001).

Considering the discussions so far, we raise a concern that DHT based on Al technology might suffer
epistemic injustice in the same way that disabled people do, if the fundamental principles of technology
development are not challenged. Decisions based on DHT data will be impacted by biased
understanding on disability as mere ‘impairment’ and if Al models have not been developed or trained
on diverse data, they can make decisions that are dangerous for disabled people. It is well known that
Al, specifically machine learning, can introduce, reinforce and exacerbate bias which leads to the
discrimination of marginalised groups (Coeckelbergh, 2022). When those algorithms are then making
decisions from a medical model view of disability, there is the potential for great harm, which we will

elaborate further in the next section.

3.3. Co-constitutive agentic capacity of Digital Human Twin — who is twinning whom?
The second question is on ‘agentic capacity’ of the DHT, particularly those of disabled people. From
agential realism perspective, there is no strong distinction between the social and the scientific but the

relationship between them are discursive and becoming. The scope and speed of this process as well

22 See also Foucault (2008)

14


https://doi.org/10.1007/s00146-026-03033-6

Godwin, E. S., & Smith, M. (2026). Digital human twins for disabled people: technology for
enabling or ableism? Al and Society. https://doi.org/10.1007/s00146-026-03033-6. For the
purpose of open access, a CC BY 4.0 licence has been applied.

as increasing agentic capacity (e.g., learning; offering solutions) of DHT mean the divide between those
who can afford the neoliberal worker ideal DHT and those who are excluded profoundly such as
disabled people is not only growing but also enacting social norms on disability and disabled people’s
work in a further biased way:
Apparatuses are not inscription devices, scientific instruments set in place before the action
happens, or machines that mediate the dialectic of resistance and accommodation ... (They
are not) mere static arrangements in the world, but rather apparatuses are dynamic
(re)configurings of the world, specific agential practices/intra-actions/performances through

which specific exclusionary boundaries are enacted (Barad, 2003: 816)

In disability context, current work on DHT is focused on the, mainly physiological, replication of
individuals, or groups of people with common attributes, into the digital world (Lin et al., 2024). Hence,
the most common application we can see is that of digital twins within medical, health and wellbeing
contexts. Thus, when DHT is applied in disability context, it will be likely based on the medical model of
disability, and if it is applied to disabled people’s work, it can have serious implications. Firstly, DHT will
likely try to ‘fix any part of disabled people’s body, action and behaviour recognised as ‘medical
impairment’ based on benchmark data as they will try to provide solutions that make disabled people fit
to the ‘abled-body’. Secondly, and more seriously, to the hermeneutically just of living a good disabled
life. As discussed in the first ethics question of true ‘ownership’ of their body and body data, disabled
people’s data are largely missing in the data network DHT access for modelling and thus, it is unlikely
that DHT represent a full disabled experience as a value neutral or have understanding on rights-based
approach to ability. For many the erasure of a disabled identity might sound like a dystopian nightmare,
however technoableistic view on DHT as enabling disabled people to enter the workforce and undertake
roles from which they were previously excluded can enact the reality of disabled people as a problem
to fix. This approach will not only perpetuate and strengthen ableism reinforcing the neoliberal ideal
worker but also, more seriously, DHT might ultimately aim for erasure of disabilities rather than

enhancing disabled people’s health, capability and well-being as who they are or who they want to be.

Indeed, Lin et al. (2024) pointed out a potential ethical consideration of “the DHT acting on behalf of
itself or even threatening true and false differences” (p.28, see also Braun, 2021 and Thiebes et al.,
2021). This concern of Lin et al. (2024) resembles greatly with our concern over the ‘agentic capacity’
of the technology. ‘Agential realism’ view of the world/metaphysics is not abstract philosophical
discussion but a realistic concern over the power dynamics between the human entity and the digital
twin agent raising question of who twins whom —i.e., who (a DHT vs. a disabled human) or whose world
(a virtual world vs. physical world) is mirroring whom/whose world. Boddington (2023: 1901)
acknowledged that “[t]his co-relativity, which many of us have had facilitated by and now encounter
regularly in our avatar renditions of self ...(and)... the effect of this on our ability to identify and take
responsibility for our actions within the avatar worlds is under debate”. By seeing DHT as ‘posthuman

mimetic assemblages’, Manjaly (2025) also highlights that the DHT technology attempting to ‘complete’
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the human through digital replication can often results in “the excess of digital replicas overwhelm(ing)
our capacity to process these datafied versions of self.” From socio-material angle, DHT are non-human
agents in the socio-technical system. Hence, they cannot be free from questions of ethics as they are
not ‘neutral technology’. At the same time, as ‘non’-human agents, the questions of ethics towards DHT
(or other Al) cannot be ‘what digital twins ought to do’ as they do not have an emotional state or their
actions are not based on moral or normative values (Ryan, 2020). Hence, they can neither be ‘trusted’
nor are responsible for their behaviour. Instead, we borrow the argument of Bowden (2020), which is
study on ethics of non-human agents in Deleuzian philosophy, for the ethics question for DHT: ‘What
are digital twins capable of doing’. In other words, the focus should be not the ‘intention’ of action by
DHT (as they don’t have it) but being aware of its capability to enact other agents (both human and non-
human such as other DHT) and multiplicities as a result. This ethical question is critical in developing
DHT for disabled people and using it in the disabled people’s employment context considering first, the
performativity of existing data reflecting epistemic injustice; and second, the agentic capability of Al

technology involved in DHT.

4. Conclusions

Returning to our question, What are the social implications of DHT development and the accompanying
discourse in relation to disability?, our discussion highlights that DHT has capability to exacerbate
existing bias and power dynamics within the societal system and structures such as the intrinsic bias
the technology can have against disabled people based on the medical model of disability. At the same

time, we are not dismissing that DHT has a great potential to bring social good in transformative ways.

However, we think DHT has greater potential to enact the reality focusing on ‘wellbeing’ of disabled
people and true sense of inclusion and togetherness than helping disabled people being fitted into the
existing system. Is it possible? We are hopeful that it is by challenging the norm on disability based on
medical model and considering the concept of the mere-difference model viewing disability as “neutral
with respect to wellbeing” (Barnes, 2014: 54). Boddington (2023) introduces an interesting case study
of The Blind Robot (Demers, 2011), an artist robot which doesn’t have a head, which draws peoples
face on a nearby screen to it by touching and exploring people’s face to figure out how they look. In this
experiment, what the people were most fascinated about was not ‘what the robot can do’, i.e., how
accurately the robot can ‘represent’ their faces, but ‘what robot does’, i.e., ‘touching’. What a ‘humanly’
response and reaction to a technology! This hints us hope that people can see or even aspire for
different purposes and uses of DHT beyond ‘improving humans’ performance’, such as “allow(ing) us
to understand our existence in these parallel words simultaneously” and enabling us to be connected
in this “virtual physical blending” despite the differences and distances in physical spaces (Boddington,
2023: 1902) enhancing togetherness. In this model/scenario of DHT, disabled people’s disability can
be considered not as ‘impairments’ to be addressed but as mere differences and in which many often

find their identity in life and work.
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Our vision echoes that of Boddington (2023)’s towards using this type of technology for “collective co-
creation”. Contrast to the loT concept, where human’s role is passive (i.e., providing their data and
receiving solutions/analysis from the DHT), she offers an idea of ‘the Internet of Bodies’ (IoB), “an
interconnectivity led by our bodies and our identities where our transmission and reception of data exist
within co-created virtual physical space, where our physical selves are ‘tethered’ to our data selves”
(ibid: 1906). In her experiment and the vision of 0B, the technology’s role is smoothing interaction and
the inter-connectivity, “[w]hether using telepresence, mixed reality scenarios, gaming platforms or AR,
the focus must be on being inherently and simultaneously alive, connected and collective, when

both physically and virtually present” (ibid).

For this, rethinking of the whole technology is required. A radical co-creation/co-design approach
towards the technology design and development of DHT for disabled people is needed by including
disabled people’s voice in every step, whether this is done by including disabled scientists, engineers
and designers in the development process or through an inclusive user study where disabled people’s
lived experience can be authentically reflected. An equally radical co-development approach towards
the technology implementation, particularly in work and employment context, is needed by allowing
disabled people to be involved in the implementation plan and process. Organisations that implement
the technology, disabled people and technology developers should co-evaluate and adjust the
technology carefully scrutinising the purpose of the implementation, the potential bias in the data,
particularly the possibility of the data collection and interpretation skewed by medical model and

technoableism, and the implication of highly agentic capability of DHT.

We quote Boddington (2023)’s words for her vision of ‘collective reality and experience of togetherness’

as our concluding remarks:

The collective participation in these co-creation scenarios allows a full gamut of actual
interaction and being. It enables self-presence within collective presence, and therefore a
reinstatement of inter-connected human synergies, a reciprocal social presence, recognisably

missing from today’s popular platforms.” p.1906
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