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Abstract: Digital transformation is reshaping organisations, public services, and everyday life, and
artificial intelligence (AI) has become its central engine. Yet transformation driven by technical capability
alone risks embedding bias, eroding human agency, and leaving disadvantaged groups further behind.
Human-centered Al (HCAI) offers a corrective: an approach that places human needs, values, and
oversight at the centre of how Al systems are designed, deployed, and governed. This conceptual paper
examines how HCAI can make digital transformation both responsible and inclusive. It sets out five core
principles, human agency and oversight, fairness and inclusion, transparency and explainability,
accountability, and privacy and safety, and presents an integrated framework in which these principles
surround the human as the organising centre of design. It maps each principle to what it requires, the risk
it mitigates, and its contribution to responsible and inclusive transformation. The paper argues that
responsibility and inclusion are not competing constraints on transformation but conditions for its
legitimacy and durability, and it illustrates, through a conceptual schematic, how human-centered design
can raise benefits most for under-served groups and thereby narrow rather than widen the digital divide. It
also considers the tensions and challenges that HCAI must navigate, and offers design and governance
recommendations. As a conceptual contribution, the paper advances propositions intended to guide
practice and to invite empirical study; its illustrative figures use notional rather than empirical values.
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1.Introduction

Digital transformation, the deep integration of digital technologies into how organisations
operate and deliver value, has moved from a strategic option to a condition of survival for firms
and a central agenda for governments. Artificial intelligence (Al) sits at the heart of this shift,
powering everything from customer interaction and decision support to public-service delivery
and scientific discovery. The scale and speed of Al-driven change have produced remarkable
gains, but they have also exposed a recurring problem: transformation designed around technical
capability alone can embed bias, diminish human agency, erode trust, and widen the gap between
those who benefit from technology and those who do not [1-2].

Human-centered AI (HCAI) has emerged as a response to this problem. Rather than
treating people as the passive recipients of automated systems, HCAI places human needs,
values, capabilities, and oversight at the centre of how Al is designed, deployed, and governed. It
reframes the goal of Al development from maximising autonomous machine performance to
augmenting human ability while keeping people meaningfully in control. Applied to digital
transformation, this reorientation carries a specific promise: that transformation can be made
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both responsible, in the sense of being trustworthy, fair, and accountable, and inclusive, in the
sense of extending its benefits broadly rather than concentrating them among the already
advantaged [3-4].

This paper offers a conceptual and integrative account of how HCAI can serve
responsible and inclusive digital transformation. It is not an empirical study; its aim is to
synthesise current thinking into a coherent framework and to advance propositions for practice
and future testing. Consistent with that aim, the illustrative figures it presents use notional rather
than empirical values. Section 2 sets out the case for human-centeredness in digital
transformation. Section 3 presents the principles of HCAI together with an integrated framework
and a mapping table. Sections 4 and 5 examine responsibility and inclusion in turn, the latter
illustrated by a conceptual schematic. Section 6 considers application domains, Section 7
addresses tensions and challenges, Section 8 offers recommendations, and Section 9 concludes.
2. Digital Transformation and the Case for Human-Centeredness

The dominant narrative of digital transformation has often been technology-led: adopt the
newest capability, automate what can be automated, and expect value to follow. This framing has
delivered efficiency, but it has also produced well-documented failures, biased decision systems,
opaque processes that people cannot contest, and services that work well for typical users while
failing those at the margins [5]. These failures are not incidental; they follow from designing
systems around technical possibility rather than human need.

Human-centeredness reverses the starting point. It asks first what people, whether
employees, customers, patients, or citizens, actually need, what they value, and what could harm
them, and then designs technology to serve those ends under human oversight [6]. This is not a
rejection of AI’s power but a discipline for directing it. In the context of transformation, human-
centeredness matters for a practical reason as well as an ethical one: systems that people
understand, trust, and can influence are adopted more readily and sustained more durably than
those imposed upon them. Responsibility and inclusion, on this view, are not brakes on
transformation but conditions for its legitimacy and success.

3. Principles of Human-Centered Al

Human-centered Al can be organised around five widely recognised principles: human
agency and oversight; fairness and inclusion; transparency and explainability; accountability; and
privacy, safety, and security. These principles are not a checklist to be satisfied once but
commitments that shape design and governance throughout a system’s life [7-9]. Crucially, they
are unified by a single organising idea, that the human is the centre around which the system is
built. Figure 1 expresses this as a radial framework in which the five principles surround the
human at the core, signifying that each principle exists to serve and protect the people the system
affects.

Figure 1: A human-centered Al framework. The five core principles surround the human at the centre,
indicating that each exists to serve and safeguard the people the system affects.
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Table 1 gives these principles operational content. For each, it states what the principle
requires in practice, the risk it is meant to mitigate, and its distinctive contribution to making
digital transformation responsible and inclusive [10-12]. Read together, the principles cover the
main ways in which Al systems can fail people, by removing their control, treating them unfairly,
hiding their reasoning, evading responsibility, or exposing them to harm, and specify the
commitments that guard against each.

Table 1: Core principles of human-centered Al mapped to their requirements, the risks they mitigate, and
their contribution to responsible and inclusive digital transformation

HCALI principle What it requires Risk it mitigates | Contribution to responsible
& inclusive transformation
Human agency & | Meaningful human | Automation bias; | Keeps people, not systems,
oversight control and the | loss of human |in charge of consequential
ability to intervene or | judgement decisions
override
Fairness & inclusion Representative  data | Discrimination; Extends benefits to those
and equitable | exclusion of | most at risk of being left
outcomes across | under-served behind
groups users
Transparency & | Understandable Opacity; Enables scrutiny and
explainability reasons for Al | unwarranted trust | informed use by affected
outputs or mistrust people
Accountability Clear responsibility | Diffusion of | Assures that harms can be
and avenues for | responsibility; traced and remedied
redress unaddressed harm
Privacy, safety & | Data protection and | Misuse of data; | Builds the trust on which
security robust, safe operation | unsafe or brittle | adoption depends
systems

4. Human-Centered Al for Responsibility

Responsibility in digital transformation means that the systems reshaping people’s lives
are trustworthy, fair, and answerable. Several of the HCAI principles bear directly on this.
Human agency and oversight ensure that consequential decisions remain subject to human
judgement rather than being ceded wholly to automated processes, guarding against the
automation bias in which people defer uncritically to machine outputs [13-15]. Transparency and
explainability allow affected people and those accountable for the system to understand why it
produced a given result, which is a precondition for contesting errors and for calibrated, rather
than blind, trust.

Accountability closes the loop by ensuring that when Al-assisted processes cause harm,
responsibility can be traced to identifiable actors and redress is possible, rather than dissolving
into a diffuse claim that the system was at fault [16-18]. Privacy, safety, and security protect
people from the misuse of their data and from unsafe or brittle behaviour. Together these
principles make transformation responsible not by slowing it but by ensuring that the systems it
introduces can be trusted, understood, and held to account, which in turn sustains the public
confidence on which continued adoption depends.

5. Human-Centered Al for Inclusion

Inclusion is the second commitment, and it is where digital transformation most often
falls short. Benefits tend to flow first and most fully to those who are already advantaged: users
with reliable connectivity, digital skills, and systems designed around their needs. Left
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unchecked, Al-driven transformation can widen this digital divide, since systems trained on data
from well-served populations and designed for typical users may perform poorly for, or simply
overlook, those at the margins [19-21].

Human-centered design counters this dynamic in several ways: by ensuring that training
data represent diverse populations, by designing for accessibility and varied levels of digital
literacy, by involving affected communities in design, and by building capability so that people
can use new tools effectively [22-25]. The effect, illustrated conceptually in Figure 2, is to raise
benefits most for under-served groups, thereby narrowing rather than widening the divide. The
figure is schematic: its axes are notional and its values are illustrative rather than empirical,
intended to convey a pattern rather than measured magnitudes.

(national index)
=

Benefit / adeption (notional index|

digital access digital acces

Figure 2:Conceptual comparison of benefit across user groups under conventional Al-led transformation
and under human-centered Al. Axes are notional and values are illustrative, not empirical; the schematic
depicts the proposed narrowing of the digital divide.

The pattern the figure proposes is that conventional, capability-led transformation
delivers strong benefits to well-served groups but far less to under-served ones, leaving a wide
gap, whereas human-centered design lifts the under-served groups substantially while still
serving the advantaged, compressing the disparity [26-28]. Inclusion, on this account, is not
achieved by lowering outcomes for anyone but by extending good outcomes to those who would
otherwise be left behind. The proposition invites empirical testing with operational measures of
access, benefit, and design approach.

6. Application Domains

The value of a human-centered approach becomes concrete across the domains where
digital transformation is most consequential. In the workplace, HCAI favours augmentation over
wholesale replacement, designing tools that enhance workers’ judgement and support reskilling
rather than deskilling them. In public services, it supports fair and explainable decisions in areas
such as benefits and eligibility, where opacity and bias can cause serious harm, and where the
right to an understandable decision matters. In education, human-centered systems adapt to
diverse learners and widen access rather than standardising around a single profile [29-30]. In
healthcare, they keep clinicians in control of decisions while extending quality care to under-
served populations. Across all of these, the same logic holds: technology is shaped around the
people it serves, and its success is measured by human outcomes rather than by technical
performance alone.

7. Tensions and Challenges

A human-centered approach must navigate real tensions. There is a trade-off between the
convenience of full automation and the protection offered by human oversight, and deciding
where a human must remain in the loop is a matter of judgement rather than rule. Fairness itself
is contested, since different notions of fairness can conflict and cannot all be satisfied at once, so

Fringe Global Scientific Press
www.fringeglobal.com



http://www.fringeglobal.com/

Fringe Multi-Engineering Proceedings(FMEP), Apr-Jun 2026, Volume 02, Issue 02 73

inclusion requires explicit choices about which groups and which measures to prioritise.
Transparency can sit in tension with performance, privacy, or the protection of proprietary
systems [31-32]. Meaningful inclusion of affected communities takes time and resources that
commercial pressures often discourage, and the benefits of careful, human-centered design may
be harder to quantify than the costs of automation.

These tensions do not undermine the case for HCAI; they mark the places where
deliberate judgement, rather than default optimisation, is required. Acknowledging them is itself
part of a human-centered stance, which treats the balancing of competing values as a design and
governance responsibility rather than a problem to be automated away.

8. Design and Governance Recommendations

Several commitments follow for those leading digital transformation. First, begin from
human needs and involve affected people in design, rather than retrofitting human concerns onto
systems built around technical capability. Second, keep meaningful human oversight in
consequential decisions, and make the reasons for Al outputs understandable to those affected.
Third, treat fairness and inclusion as explicit design objectives, using representative data,
accessible design, and attention to under-served groups, and measuring outcomes across
populations rather than in aggregate alone. Fourth, establish clear accountability and avenues for
redress, so that harms can be traced and remedied. Fifth, protect privacy and ensure safety as
preconditions of trust [33-34]. Finally, invest in the digital capability of users and workers, since
inclusion depends not only on the design of tools but on people’s ability to use them. Together
these commitments describe a transformation that is directed by human values and shared
broadly in its benefits.

9. Conclusion

This paper has argued that digital transformation succeeds best when it is human-centered.
Artificial intelligence supplies extraordinary capability, but capability directed by technical
possibility alone tends to embed bias, weaken human agency, and widen existing divides.
Human-centered Al reorients this by placing human needs, values, and oversight at the centre of
design and governance, organised around five principles: human agency and oversight, fairness
and inclusion, transparency and explainability, accountability, and privacy, safety, and security.
Framed as a radial model with the human at its core and operationalised through the mapping of
principles to practice, these commitments make transformation both responsible and inclusive.

The central claim is that responsibility and inclusion are not constraints that slow
transformation but conditions that make it legitimate, trusted, and durable, and that human-
centered design can extend benefits most to those who would otherwise be left behind. As a
conceptual contribution, the paper advances a framework and propositions, including the
proposed narrowing of the digital divide under human-centered design, that call for empirical
testing with operational measures and comparative data. Pursued deliberately, human-centered
Al offers a path for digital transformation that serves people first and shares its benefits widely.
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