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Abstract
Transparency, autonomy, human oversight, accountability, and respect for user agency are among the core
principles of Human-Centred Artificial Intelligence (HCAI). While these principles provide valuable guidance for
developing trustworthy AI systems, they often remain at a high level of abstraction, offering limited support for
understanding how well-intentioned design decisions can progressively undermine the very human values they
are intended to preserve.

This article proposes the Learning from Narratives of Systems Failure (LENS), a conceptual framework that
explores speculative and dystopian narratives as methodological resources for redesigning systems that are better
aligned with HCAI principles. Rather than treating these narratives solely as ethical thought experiments or
critiques of technology, we propose analysing them systematically through reverse engineering. This process
reconstructs how initially beneficial HCAI principles are progressively amplified until they reach a Human-
Centred Breaking Point. At this point, they cease to support human capabilities and begin to generate undesirable
outcomes. We argue that such analysis can be useful for creating an iterative design methodology for developing
intelligent systems that remain aligned with HCAI principles.

To operationalise this perspective, we introduce a qualitative analytical workflow supported by the proposed
LENS Analysis Sheet, which enables the systematic examination of fictional AI scenarios. The framework
identifies the original HCAI principle, reconstructs its amplification trajectory, identifies the Human-Centred
Breaking Point, and derives corresponding Human-Centred recovery strategies that support the redesign of AI
systems while preserving their original Human-Centred intent.

By transforming dystopian failures into reusable design knowledge, LENS provides an initial methodological
foundation for systematically translating abstract principles of HCAI into actionable design constraints. As an
initial conceptual contribution, LENS is presented here through a worked illustrative analysis, a comparison
with existing value-oriented design approaches, and a staged protocol for its empirical validation. Ultimately, we
envision LENS as a qualitative design methodology that supports the continuous reinterpretation and redesign of
HCAI principles through systematic learning from speculative narratives.
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1. From Human-Centred AI Principles to Design Practice

Human-Centred Artificial Intelligence (HCAI) has emerged as a widely adopted paradigm for designing
intelligent systems that augment, rather than replace, human capabilities. Rather than focusing exclu-
sively on algorithmic performance, HCAI emphasises designing AI systems and intelligent systems that
align with human needs, values, and well-being. In the literature on human-computer interaction (HCI)
and AI, a common set of principles has gradually emerged, including human agency and oversight,
transparency and explainability, accountability, fairness and non-discrimination, privacy and data
governance, security, robustness, and respect for user autonomy. These principles aim to ensure that
AI systems remain understandable, controllable, reliable, and supportive of human decision-making,
rather than replacing or limiting it. This approach reflects the broader tradition of Human-Centred
Design, in which technological systems are evaluated not only for their functional effectiveness but
also for their impact on users and society.
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Shneiderman’s Human-Centred AI (HCAI)[1] model advocates that AI should amplify human capa-
bilities while maintaining meaningful human control throughout the interaction process, promoting
trustworthy, safe, and accountable systems. Rather than pursuing fully autonomous intelligence, HCAI
promotes a partnership between humans and AI in which technology enhances human creativity,
decision-making, and responsibility.

As AI has pervasively entered users’ lives, scientific and institutional debate has progressively focused
on principles capable of guiding the development of safe, reliable, and Human-Centred systems, and
several international regulatory frameworks have helped formalise them. The European Union’s
AI Act (Regulation (EU) 2024/1689)[2] represents one of the first and most rigorous comprehensive
regulatory frameworks dedicated to AI, explicitly promoting Human-Centred AI based on the protection
of fundamental rights, human oversight, transparency, technical robustness, security, data protection,
and accountability. Similar concerns inform South Korea’s AI Basic Act [3] and the Canadian Artificial
Intelligence and Data Act (AIDA), proposed within Bill C-27 [4] but not enacted before the end of the
parliamentary session, both of which address risk management, developer accountability, transparency,
and the mitigation of the social impact of AI systems. These initiatives differ in their regulatory
approaches and levels of legislative maturity, yet they converge, in regulatory terms, on the same set
of principles listed above, placing users, their rights, and their well-being at the centre of the design
process for intelligent systems.

While these standards and principles represent a fundamental framework for both the regulation and
design of AI systems, translating high-level HCAI principles into concrete design decisions remains
a significant challenge. Existing frameworks effectively describe what a trustworthy, HCAI system
should deliver, but often provide limited guidance on how to predict undesirable behaviours or identify
potential design flaws during the development process. Consequently, many of these principles remain
abstract, making their application in design practice difficult.

Interestingly, speculative and dystopian narratives have long explored scenarios in which intelligent
technologies amplify existing social problems and design challenges. These narratives highlight the
potential consequences of design choices, describing extreme situations characterised by the loss of
human autonomy, pervasive surveillance, emotional manipulation, algorithmic control, and opaque
decision-making. Although these works have been widely discussed from ethical, philosophical, and
social perspectives, their potential as a systematic resource for designing Human-Centred AI systems
has received limited attention to date.

In this paper, we argue that speculative narratives can be repurposed as methodological artifacts to
identify recurring patterns of failure in AI and inspire more responsible design practices. Rather than
viewing dystopian scenarios solely as cautionary tales, we propose using them as qualitative case studies
to identify, analyse, and translate recurring design failures into design models and recommendations
consistent with the HCAI principles.

To support this vision, we propose the creation of a qualitative methodological framework describ-
ing how speculative narratives can be systematically analysed through thematic analysis to identify
recurring patterns of failure, relate them to established principles of Human-Centred AI, and derive
potential design strategies. Our work introduces a research vision aimed at bridging the gap between
the abstract principles of HCAI and design practice, laying the foundation for future empirical studies
and the development of tools that can support the design of intelligent systems.

1.1. Research Questions and Research Vision

Specifically, we address the following research questions:

• RQ1: How can speculative dystopian narratives support the identification of failure modes in
HCAI systems?

• RQ2: How can failure modes identified in dystopian narratives be translated into reusable design
artifacts and constraints for Human-Centred AI?



Consistent with the nature of this contribution, LENS is presented as a conceptual framework
accompanied by an illustrative application and by an explicit evaluation protocol (Section 7.1), rather
than as an empirically validated methodology. Claims about its reliability and its usefulness for design
practice are therefore formulated as hypotheses to be tested, and the protocol specifies how we intend
to test them.

2. From Speculative Narratives to Design Knowledge

The proposed framework lies at the intersection of several research areas: HCAI, AI ethics, speculative
design, and the use of speculative narratives in human-computer interaction. Although these streams
have developed independently, we examine each of them here and discuss how their integration
motivates our proposal to transform speculative narratives into reusable design knowledge.

2.1. Speculative Design as a Critical Design Practice

The use of dystopian and speculative narratives in human-computer interaction (HCI) and artificial
intelligence (AI) research, as Auger states in [5], allows us both to reflect on a possible future perspective
and to critique current practices and technologies through imaginary scenarios. This analytical value is
grounded in Auger’s concept of the perceptual bridge, according to which speculation becomes effective
when it remains sufficiently close to reality to appear plausible, allowing the audience to recognise
problems already present in contemporary technologies, even if amplified. This perspective defines
speculative narratives as design artifacts that support critical reflection on existing technologies and
the design decisions that shape them. Our work builds on this conceptual foundation and applies it to
the analysis of HCAI principles, by attempting to reuse speculative narratives and revisit them from
another perspective.

2.2. Dystopian Narratives in AI Ethics

Within AI ethics and philosophy of technology, some research groups have examined speculative and
dystopian narratives as thought experiments to explore the social and moral implications of emerging
technologies. Furthermore, as Floridi defined in [6], it is argued that ethical considerations should
not be treated solely as ex post evaluations of technological systems, but rather integrated into the
design process through approaches such as ”soft” ethics and responsible innovation. This perspective
emphasises the need for proactive, rather than reactive, governance of digital technologies. From
this broader ethical foundation, dystopian narratives have been used to explore questions of privacy,
autonomy, justice, responsibility, trust, and human agency. They are generally interpreted primarily as
cautionary tales that stimulate critical discussion [7], while relatively little attention has been paid to
their potential as systematic sources of design knowledge. Our work builds on this ethical tradition,
but shifts its perspective from ethical interpretation to design analysis.

2.3. Black Mirror as a Research Method

Recent research in Human–Computer Interaction (HCI) and design has increasingly adopted Black
Mirror as a methodological resource for exploring the societal implications of emerging technologies. In
particular, [8] positions the series within the tradition of speculative design, arguing that it can support
contextualised design thinking by enabling designers to critically reflect on the potential consequences
of technological innovation. Similarly, [9] uses Black Mirror as a pedagogical resource to promote
AI literacy, employing speculative narratives to foster critical engagement with HCAI concepts and
principles such as trust, agency, and the often invisible mechanisms underlying AI systems. More
recently,[10] extends this perspective by integrating Black Mirror’s narrative format into participatory
design fiction practices, leveraging speculative storytelling to support ethical speculation and the
co-creation of alternative technological futures.



Table 1
Positioning of LENS with respect to existing approaches that connect design practice and human values.

Approach Material analysed Direction of analysis Typical output

Critical and speculative
design [11, 5]

Fictional artefacts cre-
ated ad hoc

Forward: from present
concerns to possible fu-
tures

Discursive artefacts sup-
porting critical debate

Participatory design fic-
tion [7, 10]

Narratives co-created
with stakeholders

Forward and collective Shared scenarios and ethi-
cal speculation

Value Sensitive Design
and value scenarios [12,
13]

Stakeholder values and
envisioned deployments

Forward and iterative Value-based design re-
quirements

Prescriptive HCAI guide-
lines and regulation [1, 14,
2]

Normative principles
and empirical best
practice

Top-down: from princi-
ples to systems

Principles, checklists, com-
pliance obligations

Black Mirror as generative
or pedagogical resource [8,
9]

Existing dystopian nar-
ratives

Forward: from narrative
to ideation or teaching

Design ideas, critical dis-
cussion, learning activities

LENS (this work) Existing dystopian nar-
ratives

Backward: from nar-
rated failure to design
intent

Amplification trajectory,
breaking point, and de-
rived design constraints

2.4. Positioning LENS with Respect to Existing Approaches

Several established approaches already connect design practice with human values, and it is useful to
clarify how LENS relates to them. Critical and speculative design [11, 5] produces fictional artefacts in
order to provoke debate about possible futures. Participatory design fiction [7, 10] extends this practice
by involving stakeholders in the collective imagination of alternative futures. Value Sensitive Design,
and value scenarios in particular [12, 13], starts from stakeholder values and projects their systemic
effects onto envisioned deployments. Prescriptive frameworks, such as Shneiderman’s HCAI model
[1], the Guidelines for Human–AI Interaction [14], and regulatory instruments such as the AI Act [2],
specify instead the properties that trustworthy systems should exhibit.

Table 1 summarises this comparison along three dimensions: the material analysed, the direction of
the analysis, and the resulting output. Two differences characterise LENS. First, the approaches above
are predominantly forward-looking, in that they generate scenarios starting from present concerns,
or prescriptive, in that they state desirable properties; LENS is instead retrospective, since it starts
from an already narrated failure and works backwards towards the design intention that produced it.
Second, existing approaches generally leave the intermediate trajectory implicit, moving from values to
requirements or from scenarios to discussion, whereas LENS makes the degradation trajectory itself the
unit of analysis and derives constraints from the specific decisions that produced the failure. LENS is
therefore complementary rather than alternative: the constraints it produces can feed the requirement-
definition stages of value-oriented processes, or support the compilation of impact assessments such as
the fundamental rights impact assessment required by Article 27 of the AI Act [2].

2.5. Research Gap

Overall, these studies consolidate Black Mirror as a valuable research tool for speculative design,
AI training, and participatory ethical reflection. However, existing works predominantly use the
series as a generative resource for ideation, critical discussion, or teaching activities. Instead, our
work reconceptualises Black Mirror as a corpus of dystopian scenarios for intelligent systems to be
systematically analysed through a reverse-engineering process aimed at identifying the HCAI principles,
detecting their breaking points, and deriving concrete, human-centred design constraints.



3. Research Contribution: From Dystopias to HCAI Design Knowledge

Our work differs from approaches used in literature because we ask: How can dystopian narratives be
systematically transformed into design artifacts that can guide the design of AI systems compliant with
HCAI principles?

More specifically, we propose that each failure in the dystopian scenario can be first analysed and
then deconstructed to reveal not only which HCAI principle has been compromised, but also how and
when a well-intentioned design decision crosses a threshold that shifts too far toward the area of high
automation and little human control, as shown in Figure 1.

Figure 1: Conceptual representation of the HCAI design space.

By treating dystopias as repositories of design knowledge rather than cautionary tales, we bridge the
gap between high-level HCAI principles and the concrete design constraints required to operationalise
them. The aim is to derive provisional design constraints that help systems remain within the desirable
HCAI region of Figure 1 from the early stages of development, and that may eventually contribute to
empirically validated design guidelines.

4. The LENS Framework

The LENS (Learning from Narratives of Systems Failure) Framework is grounded in two complementary
concepts: failure analysis and reverse engineering. First, failure analysis identifies and characterises the
failure represented in the narrative; reverse engineering then reconstructs the original HCAI principle
and the design trajectory that produced it. These two basic concepts are combined and leveraged in
the proposed framework to translate dystopian narratives about intelligent systems into knowledge
applicable to the design of HCAI systems.

The framework begins with fictional failures of intelligent systems described in speculative nar-
ratives and aims to systematically analyse them to reconstruct the human-centred design logic that
originally motivated the technology, identify how that logic progressively deteriorated, and derive
design constraints that can prevent similar failures in future intelligent systems. LENS adopts a reverse-
engineering perspective. The central question it answers is: how did a seemingly beneficial design evolve
into a dystopian system?

Working backward from failure to design intent, the framework reconstructs the sequence of deci-
sions through which human-centred principles gradually outgrew their intended scope. The underlying
assumption of LENS is that dystopian AI systems do not necessarily emerge from the absence of
Human-Centred AI principles. Rather, they may emerge when design mechanisms intended to support



legitimate HCAI goals—such as personalization, assistance, transparency, oversight, or automation—are
progressively extended beyond the point at which they continue to support human capabilities. Conse-
quently, dystopian narratives should not be interpreted simply as ethical warnings, but as repositories
of implicit design knowledge that encode the evolution of Human-Centred failures.

To reconstruct this evolution, LENS combines failure analysis with reverse engineering through four
sequential analytical phases.

Phase 1 – Human-Centred Design Principle (HCDP): Which Human-Centred AI principle was the
system originally designed to promote? In this first phase, the goal is to deduce which Human-Centred
AI principle the technology was originally intended to support and what human benefit it was intended
to provide.

Phase 2 – Amplification Mechanism (AM): What design decisions progressively transformed a
beneficial HCAI principle into a dystopian interaction? The second phase examines the sequence of
design decisions that progressively transformed a beneficial principle into a harmful interaction. The
framework investigates how incremental design choices amplified the original principle beyond its
intended scope.

Phase 3 – Human-Centred Breaking Point (HCBP): At which point does the original HCAI principle
cease to augment human capabilities and begin to undermine autonomy, agency, trust, privacy, or well-
being? What factors trigger or accelerate this transition? The third phase identifies what we call the
Human-Centred Breaking Point (HCBP), defined as the critical transition where the amplified principle
ceases to enhance human capabilities and instead begins to undermine autonomy, agency, trust, privacy,
or well-being. The HCBP represents the boundary between Human-Centred enhancement and Human-
Centred degradation.

Phase 4 – Human-Centred Recovery (HCR): Which design constraints, guardrails, or governance
mechanisms would preserve the original Human-Centred AI principle while preventing its dystopian evolu-
tion? The final phase translates the reconstructed failure trajectory into applicable design knowledge.
Based on the identified amplification mechanism and the Human-Centred Breaking Point, the frame-
work derives design constraints, safeguards, and human oversight mechanisms that would preserve the
original principle while preventing its dystopian evolution.

Figure 2: The LENS Framework.

Taken together, these four stages reconstruct the entire
evolution of a dystopian AI system, from its original human-
centric intention to the point where it becomes harmful,
ultimately translating this trajectory into reusable knowl-
edge for designing Human-Centred AI.

The LENS framework is applied iteratively (see Figure 2
for a conceptual overview), analysing one narrative episode
at a time. For each episode, researchers complete a dedi-
cated LENS analysis form, systematically documenting the
evidence and findings associated with each of the four ana-
lytical phases (HCDP, AM, HCBP, andHCR); each completed
form constitutes a single analytical case. Once all episodes
have been analysed, the collection of forms is compared
across cases to identify recurring HCAI principles, amplifi-
cation mechanisms, critical points, and recovery strategies.
This cross-case comparative analysis supports the construc-
tion of a reusable taxonomy of AI failure modes and corre-
sponding Human-Centred design constraints. Rather than



representing the final outcome of the framework, this taxonomy constitutes a reusable design knowl-
edge base that can support the derivation of practical design guidelines, helping designers translate
high-level HCAI principles into concrete design decisions when developing future intelligent systems.

Table 2
Proposed LENS Analysis Sheet for documenting the analysis of individual narrative episodes. The
guiding research question of each phase is reported in Section 4.

LENS Phase Evidence Findings

Human-Centred De-
sign Principle (HCDP)

Narrative evidence supporting the
original design intention (e.g., dia-
logues, system behaviour, interaction
context).

Identified HCAI principle and intended hu-
man benefit.

Amplification Mecha-
nism (AM)

Narrative evidence describing the se-
quence of design decisions, techno-
logical changes, or interaction dy-
namics.

Reconstructed amplification trajectory and
key design decisions.

Human-Centred
Breaking Point
(HCBP)

Narrative evidence identifying the
critical transition and its conse-
quences for users.

Identified Human-Centred Breaking Point,
triggering factors, and resulting human
consequences.

Human-Centred Re-
covery (HCR)

Narrative evidence suggesting miss-
ing safeguards or opportunities for
alternative design choices.

Proposed design constraints, human over-
sight mechanisms, and governance strate-
gies.

4.1. LENS Analysis Sheet

To support a systematic and transparent application of the framework, we propose the LENS Analysis
Sheet, a structured analytical model to be completed for each narrative episode, as described in Table 2.
For each of the four analytical phases introduced above, analysts document the relevant narrative
evidence and the resulting interpretation. Completed LENS analysis sheets constitute the primary
analytical units of the framework and, as described above, are compared across cases to progressively
develop the taxonomy of AI failuremodes and the associated reusable Human-Centred design constraints.
The sheet is intended to support analytical transparency, consistency, and traceability; the protocol
described in Section 7.1 specifies how its reliability will be assessed.

5. Applying the LENS Framework

This section presents an illustrative narrative case analysis, showing how the four analytical phases of
the framework—HCDP, AM, HCBP, and HCR—can be systematically applied to reconstruct the evolution
of a dystopian intelligent system and derive reusable insights into Human-Centred design. Although
intended solely as an illustrative example, the analysis is presented as a complete and self-contained
application of the framework.

5.1. Case Description and Selection Criteria

To illustrate the application of the proposed framework, we selected Arkangel (Series: Black Mirror,
Season 4, Episode 2), directed by Jodie Foster and released on Netflix on December 29, 2017, as an
illustrative narrative case. The episode presents an AI-based parenting support system designed to
improve child safety. It seeks to achieve this goal by providing parents with continuous situational
awareness and supporting their judgment. The system integrates several AI-enabled features, including
geolocation, biometric monitoring, environmental sensing, and visual content filtering, allowing parents
to monitor their child’s physical condition, emotional reactions, and surroundings in real time. Its



unique design aims to reduce parental uncertainty, support informed decision-making, and strengthen
parents’ ability to protect their children while preserving their responsibility as primary decision
makers.

The narrative highlights the growing imbalance between two legitimate Human-Centred goals: on
the one hand, growing AI support offers parents greater awareness, reassurance, and a sense of control
over their children’s safety; on the other, these same design choices progressively restrict children’s
autonomy, independent exploration, and opportunities to develop personal agency. As AI mediation
becomes increasingly pervasive, parents’ judgments increasingly depend on generated information
rather than direct interaction, while children’s experiences are increasingly shaped by automated
intervention. The system evolves from a technology designed to enhance human capabilities to one
that mediates, and ultimately replaces, essential aspects of the parent-child relationship, giving rise to
the dystopian trajectory described in the narrative.

The choice was motivated by two considerations. First, the episode is based on a legitimate design
goal that is highly relevant to contemporary intelligent systems. Second, although Arkangel depicts
a speculative technology, its design logic resembles existing parental support technologies such as
location tracking, wearable monitoring, and parental control applications. The design principle therefore
remains close enough to current practice to allow meaningful design reflection, while illustrating the
consequences of extending these capabilities beyond their original purpose.

The episode therefore explores one of the fundamental principles of Human-Centred AI: supporting
human well-being while preserving individual autonomy and agency. Its original goal is not inherently
dystopian, since a single assistive principle initially seeks to balance two legitimate Human-Centred
goals, namely improving parents’ judgment to increase their children’s safety while preserving the
children’s autonomy and development. As the narrative progresses, subsequent design decisions
progressively upset this balance, producing increasing benefits for one human subject and imposing
ever-increasing costs on another. This makes Arkangel particularly well suited to illustrating how an
initially beneficial Human-Centred design principle can evolve into a dystopian interaction as later
design decisions amplify its reach.

Following the analytical workflow described in Section 4, the selected narrative case was then
systematically examined using the LENS framework. The process is documented through the LENS
Analysis Sheet presented in Table 3.

5.2. Insights from the LENS Analysis

The application of LENS to Arkangel suggests that the analytical value of speculative narratives can
go beyond identifying ethical issues or undesirable technological consequences. In this case, the
framework made it possible to reconstruct the evolution of a design principle, that is, the sequence of
design decisions through which a legitimate HCAI principle progressively deviates from its original
intent.

A particularly relevant result concerns the interpretation of the amplification mechanism. The
analysis indicates that dystopian evolution is not triggered by a single inappropriate design choice.
Instead, it results from the cumulative effect of multiple decisions. Each decision may appear reasonable
in isolation and remain consistent with the original design objective. In the specific case of Arkangel,
each successive decision increases parental awareness, reassurance, and support, while simultaneously
reducing the child’s opportunities for autonomy, independent exploration, and personal development.
Rather than identifying isolated design flaws, the analysis reveals how incremental design decisions
progressively redistribute benefits and constraints among different human actors, ultimately upsetting
the original balance between equally legitimate Human-Centred goals.

The Human-Centred Breaking Point represents another important analytical result because it provides
a benchmark for understanding when AI stops augmenting human capabilities and begins to replace
them. Interpreting the breaking point as the result of cumulative amplification allows for reasoning
about system evolution before unintended consequences become irreversible. In this sense, the Human-
Centred Breaking Point becomes an analytical construct that supports proactive design reasoning.



Finally, the recovery strategies derived from the analysis highlight perhaps the most distinctive
contribution of LENS because the proposed recovery mechanisms derive directly from the reconstructed
amplification trajectory; this establishes an explicit relationship between failure analysis and redesign.
Each recovery strategy corresponds to the reversal, limitation, or rebalancing of design decisions
that have progressively altered the original HCAI principle. Therefore, recovery is conceived as the
systematic reconstruction of a design trajectory capable of preserving the original intent of Human-
Centred AI throughout the system’s evolution. This perspective transforms speculative narratives from
cautionary tales into reusable design knowledge that can directly inform the development of future
Human-Centred AI systems. These observations derive from a single illustrative case analysed by the
authors, and should therefore be read as hypotheses about what the framework affords rather than as
empirical findings. Section 7.1 specifies how each of them will be tested.

Table 3
Application of the proposed LENS Analysis Sheet to Arkangel (Black Mirror, Season 4, Episode 2). Guiding
research questions are reported in Section 4.

LENS Phase Evidence Findings

Human-Centred De-
sign Principle (HCDP)

AI supports parents through con-
tinuous monitoring of the child’s
location, physiological state, and
surrounding environment.

HCAI principle: Human agency and aug-
mentation of human decision-making. In-
tended benefit : Augment parental judgment
through AI-assisted situational awareness. Par-
ent : Greater awareness and informed decision-
making. Child : Improved safety while preserv-
ing autonomy and healthy development.

Amplification Mecha-
nism (AM)

Persistent monitoring; continu-
ous behavioural, biometric, and
location data collection; auto-
mated visual content filtering;
absence of autonomy-preserving
mechanisms.

Amplification Parent : Increased awareness, re-
assurance, and reliance on AI. Amplification
Child : Progressive reduction of autonomy, in-
dependent exploration, and personal agency.
Outcome: AI shifts from decision support to the
primary mediator of the parent–child relation-
ship.

Human-Centred
Breaking Point
(HCBP)

Parental decisions rely primar-
ily on AI-generated information
rather than direct interaction
with the child; the child progres-
sively loses opportunities for in-
dependent exploration, risk as-
sessment, and personal develop-
ment.

Breaking Point : AI substitutes rather than aug-
ments parental judgment. Trigger : Continuous
surveillance; excessive automation; absence of
autonomy-preserving mechanisms. Parent : De-
pendence on algorithmic mediation. Child : Re-
duced autonomy, diminished trust, constrained
development, and loss of agency.

Human-Centred Re-
covery (HCR)

The narrative reveals no safe-
guards regulating monitoring in-
tensity or supporting the pro-
gressive transfer of autonomy
from the AI system to the child.

Recovery mechanisms: Apply reverse engineer-
ing to the identified amplification trajectory
in order to progressively restore the original
HCAI principle. Adaptive monitoring inten-
sity; developmentally appropriate autonomy
mechanisms; transparent AI interventions; ex-
plicit human override; periodic recalibration of
AI intervention. Goal: Re-establish the origi-
nal HCAI principle by dynamically balancing
parental support with the child’s evolving au-
tonomy, ensuring that AI progressively reduces
its mediation as human capabilities develop.



6. Discussion

Although LENS is currently proposed as a conceptual framework, its development provides an initial
answer to the two research questions that motivated this article.

Regarding RQ1, our perspective differs from approaches that interpret dystopias as predictions of
future technological risks; we argue that speculative narratives can provide valuable design case studies
through which we can reconstruct how the originally beneficial HCAI principles are progressively
distorted by subsequent design decisions. LENS analyses the trajectory from an initial intention for
Human-Centred design to the point where that same principle no longer supports human capabilities,
but instead undermines autonomy, agency, trust, or well-being. In this sense, speculative narratives
do not serve to reveal or predict the failures of future intelligent systems but they help expose the
conditions under which legitimate HCAI principles gradually depart from their original purpose.

Regarding RQ2, the proposed framework suggests that this transformation is possible when narratives
are systematically analysed through reverse engineering. Specifically, LENS reconstructs the relationship
among the original HCAI principle (Phase 1-HCDP), the decisions that amplify it (Phase 2-AM), the
resulting breaking point (Phase 3-HCBP), and the corresponding recovery strategies (Phase 4-HCR). The
proposed qualitative workflow and the LENS Analysis Sheet provide a structured means to document
this process and translate narrative evidence into reusable design knowledge. More generally, LENS
complements existing frameworks on HCAI by shifting the focus from prescribing desirable principles
to understanding how these same principles can progressively lose their Human-Centred character.
The framework’s contribution, therefore, is not to predict undesirable AI futures, but rather to support
the initial design phase of HCAI systems.

By making explicit where, how, and why a principle crosses its Human-Centred Breaking Point, LENS
offers a structured perspective for redefining design constraints, safeguards, and governancemechanisms
that can preserve the original intent of the Human-Centred intelligent system while preventing its
progressive misalignment. From this perspective, speculative narratives become repositories of design
knowledge rather than repositories of fears; their value lies not in anticipating the future, but in exposing
the design trajectories through which HCAI principles, however well-intentioned, can gradually evolve
into systems that no longer remain genuinely human-centred.

7. Limitations

The proposed framework has several limitations. First, LENS relies on speculative narratives as its
primary source of evidence, and such narratives are fictional representations. While they often draw
on emerging technological trends, they intentionally exaggerate or dramatise social dynamics and
technological developments to stimulate and encourage critical reflection in the viewer. Consequently,
failure trajectories reconstructed via LENS should not be interpreted as predictions of future AI systems,
but rather as analytical constructs to support design reasoning.

Furthermore, in its current conceptual formulation, LENS assumes that each dystopian system can
be traced back to a single HCAI principle whose progressive amplification leads to a Human-Centred
Breaking Point. However, this assumption may not always hold, as breaking points can also emerge
from trade-offs among multiple HCAI principles or from the interaction of technological, organizational,
and social factors. Future work and empirical validation will therefore extend the framework to account
for multiple interacting design intentions and the interplay between different HCAI principles.

LENS is based on the qualitative interpretation of narrative material, including the identification of
HCAI principles, amplification mechanisms, Human-Centred Breaking Points, and recovery strategies,
which inevitably involves subjective judgment. Although thematic analysis and the LENS Analysis
Sheet improve analytical transparency and consistency, alternative interpretations remain possible.
Furthermore, LENS is currently proposed as a conceptual framework supported by an initial qualitative
workflow and has not yet been empirically evaluated. Consequently, its reliability and practical utility
for supporting HCAI design require future empirical validation.



7.1. Planned Evaluation

Because these limitations mainly concern the empirical status of the framework, we outline here the
protocol we intend to follow, so that the claims made in this article can be tested rather than assumed.

Stage 1 – Analytical reliability. Three analysts will independently apply the LENS Analysis Sheet
to the same set of episodes. Agreement on the identification of the HCDP and of the HCBP will be
measured with Krippendorff’s 𝛼 over a shared coding scheme; disagreements will then be resolved in
consensus sessions, and the resulting codebook used to refine the guiding questions of the sheet.
Stage 2 – Corpus analysis and taxonomy. The refined sheet will be applied to a larger corpus,

starting with Black Mirror and extending to literature and cinema. Completed sheets will be analysed
thematically to derive recurring principles, amplification mechanisms, breaking points, and recovery
strategies, producing the taxonomy described in Section 4.

Stage 3 – Design utility. A between-subjects study with designers will compare a group provided
with LENS outputs against a control group given only high-level HCAI principles for the same redesign
brief. Measures will include the number and specificity of the design constraints generated, their
coverage of the amplification trajectory, and expert ratings of the resulting concepts.
Stage 4 – External validity. The reconstructed trajectories will be compared with the docu-

mented evolution of deployed systems in the same application domain, such as parental control and
location-tracking applications, in order to assess whether amplification mechanisms identified in fiction
correspond to mechanisms observable in real products.

Stages 1 and 2 address the reliability of the analysis, while Stages 3 and 4 address its usefulness and
its transferability to real design practice.

8. Conclusion and Future Work

Existing HCAI frameworks effectively describe the characteristics that trustworthy AI systems should
exhibit, but provide limited guidance on how to operationalise these principles during the design process,
and limited support for understanding how Human-Centred principles may deteriorate as design
decisions accumulate. Here we argue that speculative and dystopian narratives offer an underexplored
opportunity to address this challenge. We do not treat or interpret these narratives as predictions
of undesirable technological futures or merely as ethical thought experiments. Instead, we view
them as repositories of design knowledge. They reveal how initially beneficial HCAI principles can
be progressively distorted through subsequent design decisions. Adopting a reverse-engineering
perspective, the LENS framework reconstructs this evolution, identifying the design trajectory by which
a legitimate human-centred principle progressively reaches a Human-Centred Breaking Point and
ultimately no longer supports the human values it was originally intended to promote.

To support this perspective, we introduce the LENS conceptual framework and a qualitative analytical
workflow with the proposed LENS Analysis Sheet; these elements provide an initial methodological
foundation for systematically analysing speculative narratives, reconstructing the evolution of Human-
Centred AI principles, and translating these analyses into reusable design insights capable of informing
future Human-Centred AI design. As this work represents an initial conceptual contribution, future
research will follow the evaluation protocol described in Section 7.1: assessing the reliability of the
analysis across independent analysts, applying the framework to a larger and more diverse corpus
of speculative narratives in order to investigate whether recurring patterns emerge across the four
phases, and evaluating with designers whether LENS outputs actually support the design of systems
that remain aligned with Human-Centred values throughout their life cycle.

Ultimately, LENS offers a qualitative design methodology for learning from the failure trajectories
represented in speculative narratives. By focusing our lens on the progressive transformation of design
intentions, we aim to preserve the human-centred character of intelligent systems as they evolve.
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