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Figure 1: This image represents the motivation for our methodological study on Design Futures processes that support ethical

reflection on technologies.

Abstract

Anticipating the ethical and societal risks of emerging technolo-
gies has become an urgent challenge as their rapid integration into
everyday life can produce far-reaching social consequences. In re-
sponse, Design Futures practices are gaining traction within HCI
and design as approaches to critically examine and anticipate the
implications of technology. Yet, systematic knowledge on how these
practices are structured to foster ethical reflection remains limited.
To address this gap, we conducted a scoping review of 32 case
studies employing Design Futures to engage with ethical concerns.
Drawing from this review, we present a Taxonomy of Design Futures
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Processes for Ethical Reflection, which illustrates how different activ-
ities, actors’ involvement, and types of futures generated shape the
scope of ethical discussion. This taxonomy provides researchers and
practitioners with practical guidance for creating Design Futures
activities that foster ethical reflection on technology.
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1 Introduction

Digital technologies have promised significant societal benefits,
transforming domains such as healthcare, education, and policing
[95]. However, at the same time, numerous social and ethical issues
emerge, such as algorithmic discrimination and bias, as well as
privacy and surveillance concerns [25-28].

Within the HCI and Design community, several design practices
have been used to critically examine and anticipate the ethical im-
plications of technology. Among them, Speculative Design [29],
Design Fiction [9], and Experiential Futures [18] that emerged over
the past three decades in response to the need for imagining de-
sirable futures and mitigating unfavourable outcomes [19, 54, 59].
By combining storytelling, speculative scenarios [47], and diegetic
artefacts [9, 29, 59], these practices translate abstract futures into
tangible experiences, making them accessible to audiences beyond
expert circles [54]. These approaches share a commitment to gen-
erating alternative sociotechnical narratives, which can open up
discussion about emerging societal and ethical issues.

Despite these similarities, the field remains characterised by
significant terminological and methodological complexity and blur-
riness. Different scholars use overlapping umbrella terms—such as
Design Futuring [54], Speculative Design [23], or Discursive Design
[84]— to refer to these practices. In this work we adopt the term
Design Futures, following Maze [69] and Harb [46], because it ex-
plicitly foregrounds the role of design in giving form to futures
while remaining broad enough to encompass multiple practices
without imposing hierarchy among them.

Alongside terminological variation, these approaches are char-
acterised by a high degree of flexibility and adaptability across con-
texts and application domains. While this flexibility is a strength, it
also contributes to a lack of clear articulation around processes and
methodological choices [58]. Existing literature provides valuable
conceptual and theoretical accounts—through definitions [46, 65],
classifications [2], and design exemplars [29]—yet offers limited
systematic knowledge on how Design Futures processes unfold in
practice [23, 78]. Much work focuses on research through Design
Futures, while literature that research into Design Futures [38, 58]
investigates only isolated aspects such as participant engagement
[30], prototyping strategies [59], or qualities of good speculation
[78]. To the best of our knowledge, only a recent study, by Cordova
et al. [23] addresses this methodological gap by identifying the
phases and methods that constitute what they define as Speculative
Design work.

However, within the current landscape of technological devel-
opment, where ethical concerns should not be an afterthought,
understanding how Design Futures can meaningfully and inten-
tionally support ethical reflection becomes critical. Although these
practices are inherently critical and have addressed ethical and so-
cietal questions [29, 65], it remains unclear how specific processes,
strategies, and design choices enable ethical reflection in practice,
or how different configurations shape the kinds of ethical reasoning
that emerge. This creates challenges for researchers and practition-
ers who wish to select or construct an approach suitable for their
aims. To address this gap, we conducted a scoping review of case
studies that adopt Design Futures to foster ethical reflection on
technology. Our review examines two research questions: RQ1:
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What are the key stages, activities, and methods through which De-
sign Futures processes promote ethical reasoning about technology
futures?, and RQ2: What types of ethical reasoning are enabled by
Design Future practices, and how do different processes shape them?

Based on this review, we developed a Taxonomy of Design Futures
Processes for Ethical Reflection, which highlights the main aspects of
Design Futures processes—such as activities, actors’ involvement,
and types of futures generated, their typical configuration, and how
these factors influence the scope and outcomes of ethical discus-
sions. Our aim is not only to provide a supporting tool for designing
a Design Futures activity for ethical discussion, but also to further
clarify what “ethical discussion” means in this context, whether
it involves analyzing risks and benefits, exploring value conflicts,
or examining ethical principles. It is not the goal of this study to
determine what constitutes the most effective or appropriate way
of addressing the ethics of technology. Instead, we aim to docu-
ment the emerging specific use of Design Futuring to enable ethical
reflection in HCI, and to describe how such reflection is currently
enacted within Design Futures case studies.

Although the main contribution of this study is a “Taxonomy
of Design Futures Processes for Ethical Reflection,” it should not
be read as a prescriptive, or exhaustive “how-to” manual. Rather,
it offers an orienting framework and constitutes an initial step to-
wards building structured and comprehensive knowledge about
the potential of Design Futures practices for ethical discussion. The
taxonomy is intended for researchers and practitioners who wish
to engage with these approaches and who may benefit from under-
standing the design choices available when constructing a Design
Futures activity aimed at fostering ethical reflection. Rather than
consulting multiple sources, future researchers can use the taxon-
omy to identify the approaches, processes, and outputs best suited
to their scopes and contexts. In this way, the taxonomy serves as a
practical tool, supporting informed design choices when developing
Design Futures activities aimed at fostering ethical discussion of
emerging technologies.

Concurrently, the taxonomy can serve as a resource for re-
searchers conducting studies into Design Futures. By analyzing
connections between the taxonomy components—processes, ac-
tors and outcomes—our work highlights knowledge gaps and re-
search opportunities that future studies can address, contributing
to strengthening the methodological foundations of these practices.

2 Related work

2.1 Need for Critical Anticipatory Ethical
Reflection on Technology

Digital technologies are not neutral. As scholars have long argued,
they can embody and reinforce values, politics, and power dynamics
[96]. The rapid adoption of digital technologies has intensified
ethical challenges, with documented negative effects ranging from
discriminatory practices in hiring [1, 20] to the polarization of
public discourse through algorithmically curated social media feeds
[79], alongside issues of algorithmic opacity and bias [15, 31] and
surveillance practices [26, 27].

To ensure that technological development remains truly bene-
ficial, researchers have argued that ethics must be addressed as a
central concern rather than an afterthought [13, 41, 83]. Yet early
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engagement remains challenging due to the “Collingridge dilemma,”
[21] which claims that technologies are easiest to reshape early in
their development when their consequences are least predictable,
and hardest to alter once effects become clearer. This highlights the
need for methods that can grapple with uncertainty and anticipate
long-term implications [39].

The HCI community has long engaged with these challenges
through various approaches that explicitly integrate ethics into
design and development processes. These range from structured
tools such as ethical checklists [74], to reflective prompts for inter-
rogating the responsibilities of computing systems [32], to long-
standing card-based methods for surfacing ethical concerns [8, 60].
However, researchers have argued for the need to move beyond
value-neutral framings of technological development and toward
more pluralistic and nuanced perspectives on ethics. Two influen-
tial traditions rosen within this shift are Participatory Design (PD)
[71] and Value Sensitive Design (VSD) [37]. PD emerged as a politi-
cally grounded practice centred on democratic participation and
the situated expertise of user with the power to questions assump-
tions about technologies in different contexts [11, 71]. VSD offers a
methodological framework for identifying and embedding human
values into technology design [92]. While its early conceptualiza-
tions leaned toward universal and prescriptive values, more recent
work has shifted toward situated and culturally aware methods [12].
All the above-mentioned approaches do have a value in engaging
with people and identifying implications of technological systems.
However, they remain primarily within an affirmative rather than
critique spaces and are bound by present-day and near-term design
interventions or feasible design solutions [81].

Given ongoing calls within HCI for more nuanced, plural, and
anticipatory approaches to ethics [81], there is a need for practices
that can engage publics in critical reflection about possible techno-
logical futures without being constrained by existing systems or
feasible solutions.

Design Futures practices offer distinctive potential in this re-
gard. By working with speculation, imagination, and alternative
sociotechnical narratives, they create critical spaces that extend
beyond current constraints and allow diverse publics to interrogate
future trajectories. Design Futures can surface hidden assumptions,
reveal emergent system-level effects, and support ethical reflection
before technologies are deployed.

2.2 Design Futures in HCI

Future Studies can be defined as the methodological and systematic
exploration of possible, probable, and preferable futures, aimed
at building pathways toward desirable and sustainable futures at
both societal and individual levels [68]. At the intersection between
Future studies and design practices [46], Design Futures practices
have emerged over the past three decades as a response to the limi-
tations of traditional design approaches in addressing long-term
uncertainties and as a critique to the status quo. These practices
critically examine sociotechnical imaginaries and propose alterna-
tives that surface underlying values, needs, and ethical concerns
[19, 97].

Among the most prominent practices are Speculative Design,
Design Fiction, and Experiential Futures, each characterised by
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particular approaches to world-building, storytelling, and proto-
typing [47]. Speculative Design employs hypothetical artefacts and
scenarios to challenge assumptions and provoke critical discourse,
often about the far future [2, 29]. Design Fiction builds on this by
embedding technological artefacts within narrative worlds—what
Kirby terms “diegetic prototypes” [51]—which act as rhetorical de-
vices to suspend disbelief and engage an audience with near-future
imaginaries [9, 82]. Experiential Futures extends these approaches
by creating immersive, multi-sensory experiences that allow par-
ticipants to inhabit future scenarios and reflect on them viscerally
[18, 43].

In HCI, these approaches have been adopted to anticipate the
implications of emerging technologies and to foster ethical deliber-
ation [44, 97]. Blythe [10] explicitly situates Design Fiction within
HCI, framing it as a way of doing “research through design fic-
tion” and highlighting its potential for critical reflection. Wakkary
[93] places Design Futures within a broader landscape of “things
we could design,” situating speculative practices as a means to
question norms and reimagine socio-technical relations. Finally,
Frauenberger [35] explicitly links speculative design to ethics, argu-
ing for “entanglement HCI” as a way to foreground responsibility
in how technologies are envisioned.

While these approaches share a commitment to imagining al-
ternatives futures, they often differ in scope, in the focus on the
critique, in their approaches, and in how futures are translated and
produced. This diversity contributes to make it even more complex
to define ethical reflection in relation to Design Futures, consider-
ing that every practice approaches ethics in different ways, with
different scopes and granularity.

2.3 Lack of Comprehensive Design Futures
Knowledge

Practices encompassed under the Design Futures umbrella are in-
creasingly used in HCI and Design to examine the ethical and
societal implications of technology. Yet, despite this widespread
adoption, the literature reveals a persistent lack of clarity on how
these activities are structured. Contributions often focus on using
Design Futures to generate insights, while fewer reflect on the prac-
tices themselves, the activities undertaken, the actors involved, or
the scope and output of the ethical discussion. This lack of reflec-
tion makes it difficult to understand how Design Futures can be
systematically adopted for ethical discussion.

Attempts to structure Design Futures practices remain relatively
scarce or limited across the broader landscape. Auger [2]’s taxon-
omy categorises speculative artefacts by intent but does not describe
the processes through which they are created. Malpass [65] traces
the theoretical roots of speculative design yet offers little practical
guidance on collaborative or methodological choices. Farias et al.
[30] provides a taxonomy of participation, but because their aim
was to critique elitism within speculative practices, the framework
does not link participation to process structure or to the kinds of
outcomes that emerge. Harb [46] contributes a detailed account of
motivations behind Design Futures, but similarly remains at a high
theoretical level without addressing how concrete design decisions
shape reflective outcomes.
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Within this fragmented landscape, Design Fiction stands out as
the practice with the most substantial attempts at formalisation.
Grand and Wiedmer [40] introduced a “method toolbox”; Knutz
et al. [53] proposed a four-step process (envisioning, narrating, pro-
totyping, reflecting); and Lindley [59] offered one of the field’s most
comprehensive definitions, although largely centred on narrative
and prototyping choices rather than considering elements like par-
ticipation or design rationale. Even Bleecker’s influential definition
linking Design Fiction to the production of artefacts [9] has been
inconsistently applied, with many contemporary works present-
ing only fictional scenarios [3, 55, 63, 66]. These inconsistencies
highlight ongoing tensions between traditional conceptions of De-
sign Fiction and its current uses. Rather than relying solely on
theoretical definitions, our study responds to this need by deriving
grounded insights from contemporary Design Futures practices.

A recent contribution addressing this methodological gap is the
systematic review by Cordova et al. [23], which identifies recur-
ring phases and methods employed in Speculative Design practice.
The framework offers valuable conceptual clarification, detailing
phases such as speculative exploration and speculative transfor-
mation, along with techniques associated with each. However, the
analysis focuses exclusively on studies self-described as “Specula-
tive Design,” leaving aside related Design Futures approaches such
as Design Fiction or Experiential Futures. Moreover, it does not
examine ethical reflection, and how specific design choices shape
the kinds of reflections that emerge. Our taxonomy complements
this work by offering a process—outcome perspective grounded
specifically in case studies that use Design Futures to elicit ethical
risks, implications, and values.

Finally, while a growing body of literature has examined the
artefacts produced through Design Futures, from prototypes and
interfaces to speculative manuals and diegetic artefacts [9, 18, 59],
these studies focus mainly on the outputs themselves. Artefacts
can indeed act as provocations, prompts, or boundary objects that
enable publics to reflect on socio-technical issues [43, 97], but the
relationship between these outputs and the design processes that
generate them remains underexplored. This gap further motivates
our contribution, which examines how processes, participants, arte-
facts or scenarios, together shape the ethical discussions that Design
Futures practices make possible.

3 Methodology

3.1 Scoping Literature Review

To address our research questions, we conducted a Scoping Liter-
ature Review (SLR) following the PRISMA Extension for Scoping
Reviews (PRISMA-ScR) checklist [86]. Two databases were selected
after a preliminary scan of the field: Scopus, for its broad coverage
of peer-reviewed literature, and the ACM Digital Library (ACM-DL),
for its strong focus on HCI and technology ethics.

The review investigates how researchers and practitioners adopt
Design Futures practices to reflect on the ethical implications of
technologies, with particular attention to the design choices made
during these processes and the resulting outputs. Although crit-
ical reflection is recognised as an inherent dimension of Design
Futures [29, 46], not all Design Futures projects place ethics at the
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Table 1: Search Strings and Filters used in each Database

Database Search String Filters  Results

ACM  (Title OR Abstract OR Key- Citation 230
words:(Speculat® AND Ethic* AND > 0
Design)) OR (Title OR Abstract OR
Keywords:(“Design Fiction*” AND
Ethic*)) OR (Title OR Abstract
OR Keywords:(Experiential* AND
Futur® AND Ethic*))

Scopus TITLE-ABS-KEY (Ethic* AND De- Citation 686
sign AND Speculat®) OR TITLE- >0
ABS-KEY (Ethic* AND “Design fic-
tion”) OR TITLE-ABS-KEY (Ethic*

AND Futur® AND Experiential)

centre of their inquiry. Many works employ these practices to ar-
ticulate future imaginaries [57], explore design spaces, or construct
alternative visions [50, 73] without explicitly analysing the ethical
implications of emerging technology. Because our research ques-
tions focus specifically on how Design Futures processes support
ethical reasoning, we restricted our corpus to studies in which ethics
was an intentional and explicitly articulated aim. Accordingly, our
database queries combined the term ethic* with keywords associ-
ated with Design Futures. This ensured that the included studies
explicitly framed their processes around ethical reflection. Tablel
summarises the search queries and filters used in each database.

We carried out the review in three phases: Identification, Screen-
ing, and Eligibility, detailed in the following sections (also see Fig-
ure 2).

3.1.1 Screening. All 836 records were manually screened on title,
keywords, and abstract. Papers were included when they met all of
the following criteria:

(1) The study reports a case study or project in which a Design
Futures practice (e.g. speculative design, design fiction, ex-
periential futures) is used as a main or secondary research
method.

(2) The study explicitly reference that the Design Futures prac-
tice was employed to explore a technology or technological
system.

(3) The study indicate that ethical discussion, reflection, elicita-
tion, or assessment is a central objective, research outcome,
or intermediate analytic step.

The first author repeated the screening process twice, and each
time discussed unsure cases with the last author to ensure accuracy
and reliability. This phase reduced the corpus to 98 papers, which
were then subjected to full-text eligibility assessment.

3.1.2  Eligibility assessment. The first author conducted a full-text
screening to verify the eligibility of the publications. During this
phase, 66 papers were excluded for different reasons. Some papers
presented only a fictional scenario or artefact without describing



A Taxonomy of Design Futures Processes for Ethical Reflection on Technologies

RECORDS IDENTIFIED
FROM ACM
DIGITAL LIBRARY
230
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RECORDS IDENTIFIED
FROM SCOPUS
686

IDENTIFICATION

RECORDS AFTER
DUPLICATES REMOVED

836

SCREENING

RECORDS AFTER CITATION

COUNTS (CITATIONS > 0)

586

RECORDS SCREENED

(TITLE, KEYWORD AND
ABSTRACT)

586

ELIGIBILITY

98

INCLUDED

FULL-TEXT ARTICLES
ASSESSED FORELIGIBILITY  Eag

RECORDS EXCLUDED
488

FULL-TEXT ARTICLES
EXCLUDED WITH REASONS
66

STUDIES INCLUDED FOR

CODING AND ANALYSIS
32

Figure 2: PRISMA flow diagram showing the literature collection and screening process.

the design process or its goals. Others did not focus on technol-
ogy, while a further group consisted of theoretical reflections on
Design Futures without reporting an empirical study. Finally, sev-
eral workshop papers that had not been identified in the earlier
screening stages were also excluded. As a result 32 papers were
included in our literature analysis. Figure 2 provides an overview
of the complete selection process.

3.2 The corpus

The final corpus of 32 publications reflects a diverse and represen-
tative sample of Design Futures practices. Several studies explic-
itly adopted well-defined approaches such as Speculative Design
[4,7, 24, 36, 42, 48, 52, 61, 72, 80], Design Fiction [3, 6, 22, 55, 63, 66,
717, 88, 90, 91, 94, 100, 103], or Ethnographic Experiential Futures
[62]. Others employed broader or less common labels, such as Crit-
ical Design [87], Speculative Scenario [75, 98, 99], and in one case,
Participatory Speculative Design [49].

Most of the documented activities took the form of workshops,
typically lasting a few hours, although some extended across several
days or over longer periods. The included papers were published
between 2014 and 2024.

With regard to their aims, the majority of papers applied a single
or a combination of Design Futures practices to enable participants
to explore and reflect on the ethical implications of technology. A
smaller set focused instead on evaluating the practices themselves
and their effectiveness in eliciting ethical reflection. These different
objectives influenced the level of methodological detail reported:
studies that centered on method evaluation often provided rich pro-
cedural accounts, while those prioritising ethical insights tended

to describe the process more briefly. This differences influenced
the development of our Taxonomy, resulting sometimes in uneven
levels of detail across the selected case studies; we discuss this
limitation in Section 5.4. Despite these differences, we argue that
the final corpus provides a fair overview of current Design Futures
work and offers a solid foundation for a first attempt at systema-
tising knowledge on the processes, actors, and outcomes of these
practices.

For a complete list of all the case studies included in the analysis,
along with their corresponding identification codes used in the
taxonomy figures see Table 2 in Appendix A.

3.3 Analysis and Synthesis

The collected and screened papers were analysed and coded over a
two-month period (June-July 2025) by the first and last author. This
study employs reflexive thematic analysis, as outlined by Maguire
and Delahunt [64], to examine how researchers have adopted De-
sign Futures to reflect on the ethics of technologies. This method
enabled us to inductively capture the nuances with which Design
Futures processes are adopted to foster ethical discussion and the
kinds of outcomes they generate. The first author carried out the
primary analysis; the last author provided supervision and helped
with the refinement of the themes.

Familiarisation. The first author read every paper in full, ex-
tracting sentences that referred, directly or indirectly, to elements
of the Design Futures process. Relevant material was found mainly
in Introduction and Methodology sections and covered:
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(1) Descriptions of the structure (e.g. “Participants were invited
to present their ideas about key interactions to the rest of par-
ticipants who were invited to discuss them.”[61], “We presented
narrative concepts to introduce a fictional, near-future AI docu-
mentation assistant, explaining to each participant a definition
of A" [94]);

(2) Descriptions of how the future world was made experienceable—

such as scenarios and artefacts—(e.g. “In the prototyping
phase, participants created a visual artifact in the form of
a website promoting and explaining the fictional service or
product.” [48];

(3) How these experienceable elements—such as scenarios and
artefacts—were used during the process (e.g. “This speculative
exercise (scenario development) helped generate creative and
unexpected designs (artefacts).” [75]).

(4) Descriptions of what was the scope of the ethical reflection
and how it was done (e.g. “Participants create speculative
design artifacts to communicate or protect against potential
ethical implications and collectively navigate design trade-ofs.”
(42]

Open coding. The first author cleaned the dataset and generated
an initial set of codes capturing four main aspects: Process Steps,
Participant Roles (e.g. “reflexive”, “co-envisioning”) and expertise,
Forms of Manifesting the Future (e.g. “visual artefact”, “snippet
scenario”), and Scopes of Ethics. For the process-related codes, each
entry was summarised as a sentence beginning with either The
researcher... or The participant(s)..., followed by a short description
of the action performed.

Themes generation. Similar codes were clustered to form initial
themes. These themes remained largely descriptive, representing
recurring patterns in how activities were organised.

Themes review and refinement. The first and third authors
iteratively reviewed the themes, examining how activity steps, par-
ticipant roles, and future manifestation qualities combined to shape
each Design Futures process and its outcomes. Through iterative
discussions, we refined theme boundaries, merged overlaps, and
clarified naming. The final set of themes constitutes the taxonomy
presented in the following sections.

4 Results: The Taxonomy of Design Futures

Based on the analysis of the 32 papers, we developed the Taxonomy
of Design Futures Processes for Ethical Reflection.

The taxonomy provides a descriptive and relational analysis of
the elements that constitute a Design Futures process. It defines
each element, highlights its function within the process, and out-
lines its relationships with other elements. In doing so, it offers a
structured vocabulary for planning and designing such processes—
not only in terms of what the elements are, but also how they
interact. The taxonomy is organised into two main dimensions: the
Process, which captures how a Design Futures process unfolds,
and the Outcome, which captures the forms of ethical reflection it
generates.

4.1 Taxonomy Structure

The taxonomy is organised into two main dimensions (Figure 3).
The Process dimension describes how a Design Futures process
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unfolds, and includes Actions, Stages, Actors’ Roles, Future Manifes-
tations. Process Archetypes are derived from different combinations
of these elements. The Outcomes dimension captures the results
of the process showing both the Ethics Conceptualization and the
Ethics Breadth.

In the following paragraphs, we first introduce the two dimen-
sions, and briefly describe the elements that compose them, their
relations, and hierarchies. We then present a vertical analysis of
the most significant elements in Subsection 4.2 and describe the
emerging Process Archetypes in Subsection 4.3.

4.2 The Process

The Process dimension defines the elements that constitute how a
Design Futures activity unfolds.

4.2.1 Actions. Actions are the smallest units of a Design Futures
process: individual steps carried out by either researchers or partic-
ipants, always with a clear beginning and end. Examples include
the “analysis of the technology” [49] or the “identification of stake-
holders” [97].

4.2.2 Stages. Stages form the structural backbone of the process,
grouping together actions with similar scopes. From the corpus, we
identified five main stages:

(1) Exploration: actions aimed at understanding the technologi-
cal or sociocultural context before speculating about futures.
This stage included activities such as interviewing experts
or stakeholders [22, 63], conducting desk research on trends
or existing systems [49, 75], or sharing insights through
group discussions [24]. These activities were grouped to-
gether because they all focus on building a knowledge base
that informs later speculative work.

(2) Generation: actions in which Future Manifestations are cre-
ated. This includes writing storyworlds, futuristic autobi-
ographies, or scenarios [6, 22, 77], producing sketches or con-
cepts for future products and technologies [36, 66, 103], and
crafting speculative artefacts [7, 75, 100]. We also grouped
under this stage activities such as iterating, selecting, or col-
lectively refining these Future Manifestations [49, 90, 100].

(3) Interaction: actions where participants or researchers engage
with the generated manifestations. Interaction took the form
of individual engagement during interviews [52, 98], collec-
tive activities such as focus groups [66], public exhibition
encounters [72, 99], or prolonged engagement with artefacts
in everyday settings [75]. These activities were clustered
because they involve encountering and interactive with the
future world.

Reflection: actions focused on debating and reflecting on

the Future Manifestations. Reflection could be individual—

through interviews [4, 22] or written responses [7]—or col-

lective, through facilitated group discussions [3, 88].

(5) Analysis: actions in which researchers examine the material
generated in previous stages—such as Future Manifestations
or records of participant reflections—typically through the-
matic analysis. This stage was included only when the ethical
outcomes were not directly articulated by participants dur-
ing the activity.

—
N
=
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Figure 3: Overview of the taxonomy. The figure presents the two dimensions of the taxonomy—Process and Outcomes—along

with their corresponding elements and subcomponents.

Not all stages are present in every case study; the only stage that
exists in all papers is Generation.

4.2.3 Actors’ Roles. Actors’ roles describe who is actively involved
in the process. During the analysis we gathered data on the ac-
tors involved in the Design Futures process. This enabled us to
understand not only how Design Futures activities are conducted,
but also who is involved, with what role and the distribution of
agency across the identified stages. From the corpus, we identified
two main actor types: Researchers and Participants. The term Re-
searchers includes the authors of the studies and other members of
the research team. Their involvement typically reflects actions such
as designing the activity, preparing materials, facilitating sessions,
or analysing outputs. In some cases [61, 72, 77, 90, 91], researchers
also took part in the generation of Future Manifestations (e.g. by
creating initial scenarios or artefacts).

We use the term Participants to refer to all individuals invited to
take part in the Design Futures activity who were not part of the re-
search team. This term covers a heterogeneous group with diverse
forms of expertise. Participants included: industry stakeholders
[3, 22], technology end-users [91, 94], students [6, 100], exhibition
visitors [72, 99], or members of affected communities [88]. Across
the corpus, participants were included either for their domain ex-
pertise, their experiential knowledge of a sociotechnical context,
or their lived experience of an issue shaped by the technology.

4.2.4  Future Manifestations. Future Manifestations are the tangi-
ble and concrete expressions of a vision of the future. They are
generated during activities in the Generation Stage and serve as sup-
port to subsequent stages such as Reflection. For this reason, they
are considered part of the Process rather than the ethics-related

Outcome. Within the taxonomy, Future Manifestations are char-
acterised by their form. Future Manifestations is an umbrella term
that refers to the narrative or tangible expressions through which
a vision of the future becomes experiential for an audience that
extends beyond designer or researcher. We use the term Future
Manifestations to capture both the future-oriented nature of these
expressions and the intentional designerly act through which ideas
are translated into experiential forms [45]. Prior work has conceptu-
alised this process as “designerly formgiving” [54], emphasising the
creative act of giving shape to possible futures. While this notion
foregrounds the designer’s agency and positionality, it places less
emphasis on the artefacts, scenarios, or storyworlds that ultimately
mediate ethical reflection. Our use of Future Manifestations instead
centres the produced outcomes themselves, their narrative, forms,
and experiential qualities, and how these forms function within
Design Futures processes.

From the literature corpus, we identified four types of Future
Manifestations: Storyworlds, Artefacts, Scenarios, and Con-
cepts. They differ in the way in which they captures and represents
the future world. Different Manifestations also vary in the amount
and type of information they convey about the possible future.

The Storyworld is the broadest and least specific Future Mani-
festation. In the literature, the term is sometimes used interchange-
ably with scenario or narrative [49], yet these are distinct. A Story-
world is the overarching fictional environment or setting created
through world-building activities, derived from narratology and
fiction but adopted in Design Futures. A Storyworld does not con-
tain a single plot or perspective; rather, it provides the narrative
space in which multiple scenarios can unfold [67, 70]. In terms of
granularity, it offers breadth and coherence, but little detail about
specific events or characters.
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The Scenario is sometimes referred to as a story [55, 87], a
narrative [91], or even as Design Fiction [63], which contributes to
terminological ambiguity. More specifically, a Scenario is a Future
Manifestation that sits within a Storyworld and develops a plot
around particular characters and events. Scenarios highlight spe-
cific aspects of a possible future—such as value tensions, ethical
principles, or interactions between technologies and stakeholders
[61, 91]. They range in granularity from brief snippet Scenarios
[63, 97], which focus on a single issue—such as a specific value
tension—to more complex Scenarios that weave together multiple,
sometimes contrasting, elements and perspectives. While Scenarios
usually present the future from an external perspective, sub-types
such as Futuristic Autobiographies (FABs) [22] immerse partici-
pants as protagonists, fostering a more intimate connection with
the imagined future. Scenarios can take different forms. For in-
stance, Lee et al. [55] generated a textual Scenario that followed
the daily life and interactions of Vincent, an Al chatbot. In contrast,
during a workshop by Lupetti and Cila [61], participants created an
interaction board composed of vignettes that illustrated the story
between the robot and other stakeholders in different situations.

The Artefact is a tangible Future Manifestation, often referred
to as a diegetic prototype, fictional object, probe [62], or provotype
when intentionally provocative. Unlike Storyworlds or Scenarios,
Artefacts do not describe the future from a distance; instead, they
are situated within it, enabling audiences to directly interact with
an object from that possible world. Through its material qualities—
features, aesthetics, and functions—the Artefact conveys multiple
aspects of a future and fosters reflection by allowing participants to
“experience” rather than merely “observe” it. Artefacts can also take
avariety of forms. For example, Craigon et al. [24] developed several
Artefacts ranging from a mobile app prototype to fictional meeting
memos and even a “documentary from the future”” In another case,
Wilcox et al. [94] created a fictional informed consent document.
Others, such as Benton et al. [7], produced physical Artefacts that
were fully functional and interactive.

The Concept is the most abstract Future Manifestation, typi-
cally expressed through textual or visual sketches, or a combination
of both. Concepts articulate early ideas of future technologies or
products, but lack the tangibility of Artefacts and the narrative en-
vironment of Scenarios. Concepts are often used as starting points
or triggers within the Design Futures process for the creation of
other manifestation [49, 91, 94]. An example of a Concept comes
from French et al. [36], who generated annotated sketches to rep-
resent future playful technologies for animals, such as wearables
that would allow them to play chase together.

4.3 Process Archetypes

By examining how stages were distributed across the corpus, we
identified recurring patterns. Papers that shared similar stage com-
positions were clustered together, leading to the identification of
four Processes Archetypes. These Archetypes represent the main
ways in which a Design Futures process can be structured, offering
researchers and practitioners an entry point for planning processes
aimed at ethical reflection.
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Although they emerge from stage distribution patterns, the
archetypes also present different dynamics of researcher and par-
ticipant involvement, different patterns of Future Manifestations,
and therefore different routes through which ethical reflection is
elicited. Figure 4 illustrates the four archetypes and shows how
actor types are distributed across stages in each Process Archetype.
Figure 5 shows the distribution of Future Manifestation across dif-
ferent Stages and Archetypes.

The value of these Archetypes is twofold. First, they provide a
higher-level understanding of the diverse ways in which Design
Futures is currently practiced. Second, they offer a practical resource
for researchers and practitioners: by recognizing which Archetype
they want to align their activity with, they can choose the roles
participants will play, the types of manifestations likely to emerge,
and the modes through which ethics can be engaged.

4.3.1 Archetype 1: Researcher-led Exploration Process. This archetype
begins with an Exploration Stage focused on understanding the
topic and context. Exploration is conducted primarily by researchers,
often through interviews with participants or stakeholders (see Fig-
ure 4).

Future Manifestations are then generated mainly by researchers,
typically Scenarios or Artefacts (see Figure 5). The Interaction Stage
follows, where participants engage with these manifestations through
task-based exercises [63], interviews [22], or longer-term engage-
ments in everyday settings [62, 75]. Reflection Stage usually com-
prises surveys, interviews, or analysis of outputs. Finally researchers
typically identified the Outcomes during the Analysis Stage, through
thematic analysis of participants’ outputs or interview data.

Overall, Archetype 1 highlights the central role of researchers
throughout the process. Participants mainly engaged during the
Interaction Stage, while researchers were predominant in the gener-
ation of Future Manifestations and the analysis of ethical reflections.
The thematic analysis led in most of the case studies to the identifi-
cation of Ethical risks as showed in Figure 6. Ethical risks were iden-
tified only in those case studies that adopted Artefacts as primary
or only Future Manifestation. Overall, This archetype illustrates a
strong researcher-driven approach, that led to the generation of
Artefacts and Scenarios and to the identification of ethical risks.
Moreover, despite most of the case study included participants dur-
ing the design future process, their contributions were primarily
mediated and interpreted by the research team.

4.3.2  Archetype 2: Reflection-driven Iterative Process. This archetype
is defined by participant-led exploration, iterative generation, and
reflection as the primary driver of ethical outcomes.

Archetype 2 begins with an Exploration Stage, in which partici-
pants conduct desk research on the context or on the technologies
under consideration (see Figure 4). The exploration is followed by
a Generation phase that unfolds across two iterations: first produc-
ing textual or visual manifestations such as Scenarios and concepts
[24, 49, 66, 80, 88, 97], followed by collective reflection and anal-
ysis. In the second iteration, participants refine or extend their
work, often producing tangible Artefacts[80, 88]. Another feature of
this archetype is the near absence of the Interaction Stage. Instead,
the process moves directly into Reflection, which in many cases
serves as the final stage of the activity. The outcomes are generally
identified within this stage, directly by participants, either through
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self-reflection [28, 80] or during group discussions [66, 97]. In some
projects, reflection is followed by a separate Analysis Stage, in
which researchers examine the outputs in more depth [49, 88]. As a
results of the Reflection Stage, different Ethics Conceptualizations
were elicited. Similarly to the previous archetype, ethical risks were
identified, specifically in those case studies that generated Artefact.
However, differently from Archetype 1, there is a much higher pres-
ence of case studies in which the reflection lead to the identification
of participants or stakeholder values [42, 66] (Figure 6).

Another notable difference compared to Archetype 1 is the dis-
tribution of agency across the process. In Archetype 2, participants
take on a much more active role (see figure 4). In most of the re-
viewed papers, participants carried out nearly the entire Design
Futures process themselves, from exploration through to elicitation,
while researchers only supported and facilitated the activities.

4.3.3  Archetype 3: Collaborative Generation Process. The third arche-
type, Collaborative Generation Process bypasses an initial Explo-
ration Stage and begins directly with Generation, carried out itera-
tively by both researchers and participants (see Figure 4).

In the first part of the Generation Stage, researchers often cre-
ate an initial Future Manifestation, typically a technology concept
[91, 94] or a Scenario [7, 61, 87, 90] (see Figure 5). This researcher-
generated Future Manifestation is then presented to participants,
who use it either as a starting point for developing their own mani-
festations [7, 52, 90, 94] or as material to further elaborate the one
introduced by the researchers [61, 87].

Participants are frequently supported in this process by scaf-
folding tools, such as templates [61, 94] or card decks [91], which
facilitate and structure the creation of manifestations.

The Reflection stage often led directly to the identification of
Outcomes by participants themselves. In other cases, the Outcomes
were identified later by researchers through a separate analysis.
Archetype 3 shows and equal distribution of Ethics Conceptual-
izations between Ethical Risks [7, 90, 91] and Ethical Implications
[61, 87, 94], with no notable correlations between the Future Mani-
festations generated during the process and the Ethics Conceptual-
izations.

Overall, Archetype 3 highlights a strong participatory character,
with participants actively engaged in crafting Future Manifesta-
tions. What distinguishes this Archetype, however, is the relation-
ship between researchers and participants: rather than acting sepa-
rately, the two groups collaborate as co-authors. Unlike in the other
archetypes, the generation of Future Manifestations here emerges
from a joint process, where researchers and participants contribute
together across iterative stages.

4.3.4  Archetype 4: Researcher-led Process. This archetype repre-
sents the most traditional model of Design Futures, structured as a
linear sequence with predefined roles.

The process begins with researchers generating Future Manifes-
tations, usually in the form of Artefacts or Scenarios (see Figure 5).
Participants then interact with these manifestations through inter-
views [4, 52, 98], exhibitions [72, 99], or workshops [36, 48].

After interaction, the Reflection Stage follows. Here, reflection
is carried out exclusively by participants, for instance through
group discussions [36, 55], think-aloud interviews [4, 98], or ques-
tionnaires [48, 77]. Only after this stage do researchers conduct
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Analysis, which is consistently performed through thematic analy-
sis and leads to the identification of the Outcomes. The thematic
analysis leads in most cases to the identification of ethical risks
[36, 48, 52, 72, 77, 99, 100]. In other case studies, researchers iden-
tified ethical implications [4, 55] or participants values [3, 98]. As
for Archetype 1 and 2, the identification of risks often follows the
generation of an Artefact as primary Future Manifestation.

Overall, Archetype 4 shows a more “traditional model” of Design
Futures, in which researchers generate the Future Manifestations
and participants primarily engage in reflection rather than gen-
eration. In this process, participants assume a more passive role,
compared with Archetypes 2 and 3, and are positioned as respon-
dents to futures created by researchers rather than as co-creators
[30].

4.4 The Outcome

The second dimension composing the taxonomy is the Outcome,
which captures the results of the ethics reflection that are generated
at the end of the process. To analyze this element, first we provide a
categorization of how ethical reflection is conceptualised, clarifying
how “reflecting on ethics” manifests in Design Futures. Second, we
identify differences in the breadth of ethical reflection, showing
how practices vary from broad, open-ended elicitation to highly
specific, risk-driven discussion.

4.4.1 Ethics Conceptualization. This quality refers to how researchers
and participants conceptualize and translate “ethics” within their
Design Futures processes, and the connotation they assign to ethical
reflection. The three Ethics Conceptualizations highlight how ethics
in Design Futures is not a single concept but a spectrum varying
from broader implications, to targeted risks or value inquiry. The
presented forms of Ethics Conceptualizations did not derive from
pre-existing definitions. Instead, we adopted the terminology and
framing used by the authors of the reviewed studies. Figure 6 shows
the distribution of Ethics Conceptualizations across the different
Archetypes.

Ethical Risks are the most common conceptualization of ethics
in the reviewed corpus. This manifestation represents a narrower
conceptualization of ethics, focused specifically on identifying neg-
ative consequences or harms. Projects in this group aimed at re-
flecting and identifying specific issues such as bias, accountability,
privacy, or surveillance [6, 36, 48, 52, 62, 75, 77, 90, 91, 99, 100]. This
conceptualization positions ethics as the identification of risks to
be mitigated, often framing the discussion in issue-oriented terms.
For example, Baumer et al. [6] identified risks ranging from privacy
concerns, such as systems accessing applicants’ personal data to
influence hiring decisions, to broader challenges related to trans-
parency and accountability in data sharing.

Ethical and Societal Implications is understood as the identi-
fication of consequences that technologies may produce, both posi-
tive or negative, and across individual, societal, or systemic levels.
This ethical manifestation appears in projects focusing on ethical
implications [3, 7, 28, 55, 72, 94, 103] as well as those that explicitly
extend the reflection to societal implications [49, 80, 87, 97]. Some
studies combine multiple orientations, simultaneously eliciting eth-
ical, societal, and even legal implications [4]. This conceptualization
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Figure 4: Taxonomy of Design Futures Processes for Ethical Reflection: Actors Distribution. The figure shows the distribution
of five Stages across four Archetypes of Design Futures Processes. Rows represent individual reviewed papers (identified
by numerical codes). The figure also shows the distribution of two types of actors, Researchers (dark blue) and Participants
(pink), across the four Process Archetypes. The figure highlights patterns of agency across Archetypes. Archetypes 1 and 4 are
predominantly researcher-led in the early and generative stages, with participants becoming more involved during Interaction
and Reflection. By contrast, Archetypes 2 and 3 grant participants a more active role in Generation, and, when present, also in

Exploration.

captures ethics on a broad scale, highlighting both risks and bene-
fits. For example, in their study Craigon et al. [24] used a card deck
to prompt participants to reflect on both the potential benefits and
harms of a Data Trust system. Through this process, participants
discussed positive aspects such as supporting “due process,” while
also identifying risks related to fairness and bias.

Values and Value Tensions steer reflection away from the
consequences and towards the principles and perspectives that
shape technological futures. Some projects elicit participants’ own
values in relation to certain future technology applications [22,
66], while others explicitly surface value tensions that technologies
might create or exacerbate [42, 98]. This conceptualization shifts
ethical reflection toward plural perspectives and lived experience.

Unlike implications or risks, this orientation does not evaluate
outcomes but instead situates ethical reflection within participants’
or stakeholders’ values. For example, Wong et al. [98] focused on
eliciting participants’ reflections on values such as privacy and
surveillance, and further examined how these values differed across
social identities.

4.4.2 Ethics Breadth. This quality refers to the breadth of ethical
reflection and elicitation. By breadth, we do not mean the number
of outputs generated, but rather the scope through which ethical
reflection is approached.

In many projects, reflection is intentionally broad and open-
ended: participants or researchers are invited to identify as many
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Process Archetypes. Each Manifestation is represented by a different color: Storyworld (light blue), Scenario (red), Artefact
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ethical, social, or legal implications as possible, without predefined
constraints. In others, scope is more structured: participants are
asked to consider implications from the point of view of the stake-
holders involved [3, 7, 97], or to reflect on a predefined set of values
or principles. A third approach narrows breadth even further by
focusing discussion on one or two specific issues, such as privacy
[52, 75], bias and accountability [80], or a targeted value tension
[98].

4.4.3  Process and Ethics Conceptualizations. To conclude our anal-
ysis, we investigated the relation between the Ethics Conceptu-
alizations and the process elements and archetypes described in
the previous subsections (Figure 6). Overall, all Archetypes lead to
all three forms of conceptualization, with the exception of Values,
which did not emerge from Archetype 3. The figure also highlights

correlations between the various Future Manifestations and the
types of Ethics Conceptualizations identified. Artefacts were most
often associated with the recognition of Ethical Risks, while Sce-
narios appeared more frequently in case studies that identified
Ethical Implications and Values. These patterns indicate a tendency
for different Future Manifestations to prompt the identification of
different kinds of Ethics Conceptualization.

5 Discussion

In response to the lack of structured and methodological guidance
on how to adopt Design Futures practices to foster ethical discus-
sion on technology, we developed the taxonomy presented in this
study. This work moves beyond viewing Design Futures solely as a
way to envision and debate alternative futures, positioning them
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instead as a possible approach through which researchers and prac-
titioners can support ethical reflection on technologies. In doing so,
the taxonomy addresses the tension between the growing interest
in adopting Design Futures for engaging with technology ethics
within HCI and their limited recognition as valuable and reliable
research methods.

In the following subsections, we build on the main insights that
emerge from the taxonomy. Specifically, we discuss: (1) how dif-
ferent Future Manifestations influence the Ethics Conceptualiza-
tion and Breadth; and (2) how the actors who create the Future
Manifestations are often the same actors who identify the ethical
implications. These findings underscore the relationship between
the elements that constitute the Design Futures process and the
scope and outcomes of ethical reflection. We conclude the discus-
sion by reflecting on the value of the taxonomy as a practical tool
for researchers and practitioners, and by considering the challenges
and limitations of our work.

5.1 The Generated Future Manifestations Shape
Ethical Reflection

One of the central insights of this study is that the type of ethical
reflection elicited in a Design Futures process is closely tied to the

form of the Future Manifestations generated during the activity.
Our initial hypothesis was that different ways of structuring a De-
sign Futures process would shape the scope and content of ethical
discussion. The taxonomy supports this hypothesis, revealing pat-
terned relationships between Future Manifestations and the kinds
of Ethics Conceptualizations identified. In doing so, our findings
extend and details Kozubaev et al. [54]’s claim that different forms
of “designerly formgiving” strategically open up or close down
particular ways of thinking about futures.

Across the corpus, Artefacts were predominantly associated with
the identification of ethical risks. Artefacts are highly specific and
situated: rather than providing a broad representation of a future
world, they show a narrow slice of it, foregrounding a concrete
interaction, stakeholder, or system behaviour [6, 36, 42, 61, 77].
Prior work describes such objects as “future props” [43], whose
specificity draws attention to immediate and tangible consequences.
Our analysis suggests that this specificity “closes down” the future
space [54], directing attention towards particular risks or harms,
such as privacy breaches, biases, or failures of accountability.

By contrast, Scenarios were more likely to support the iden-
tification of broader ethical implications and stakeholder values.
Scenarios can narrate a sequence of events, populate the future with
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characters, and expose tensions and contradictions across multiple
situations. Their narrative breadth “opens up” conceptual space, en-
abling audiences to reason more analytically and systemically about
emerging consequences [14]. This resonates with the long tradition
of scenario-based reasoning in HCI, where scenarios help maintain
analytical distance and support coneptual reflection on possible
implications [76]. Our findings extend this account by showing
how scenario-based futures tend to elicit not only implications but
also underlying values and value tensions. Despite offering a less
immersive experience than artefacts, scenarios still engage partici-
pants with “human-scale futures” [17], allowing them to recognise
how technological systems intersect with lived experience.

Storyworlds, though less common in our corpus, were also used
to identify ethical implications. Their broader scope foregrounds
large-scale narratives rather than specific interactions providing
fewer cues for value-level reflection. This may explain why value
identification was more often tied to scenarios than to storyworlds.

Taken together, these findings align with, but also extend, exist-
ing theoretical accounts of future-making in design. While prior
work has discussed how different forms of designerly formgiving
shape the experience of the future and imagination [17, 43, 54],
our study provides the evidence showing how these forms sys-
tematically orient the types of ethical reasoning that emerge in
practice. For researchers and practitioners, this underscores that
the selection of Future Manifestations is not a neutral choice but
a methodological decision that carries epistemic and ethical con-
sequences. If the aim is to surface concrete risks, artefacts may be
particularly suited; if the goal is to uncover broader implications or
values, scenarios or storyworlds may be more appropriate.

At the same time, we emphasise that these relationships are not
prescriptive nor deterministic. Design Futures practices remain in-
herently flexible, and the ethical insights they produce are shaped
by multiple interacting factors, including facilitation choices, par-
ticipant expertise, cultural context, and the positionality of both
designers and audiences. Rather than offering fixed rules, the taxon-
omy highlights tendencies and affordances that can support more
intentional and critically reflective design of futures-oriented ac-
tivities. Researchers should therefore draw on these insights while
embracing the necessary messiness and unpredictability of Design
Futures practice.

5.2 The Role of Participation in Shaping Ethical
Reflection

The presented taxonomy highlights a strong presence of participant
engagement in Design Futures activities, spanning different stages
of the process and involving varying roles and levels of agency.
This finding aligns with a broader turn in Design Futures over the
last decades, where practices have increasingly opened up to par-
ticipatory approaches [30]. Traditionally, Design Futures practices
were widely criticised for being elitist and exclusive [49, 56, 85]. In
response, recent literature has sought to counter this dynamic by
foregrounding participation and including those who were histori-
cally marginalised and excluded [5, 30, 49].

The earliest moves toward participation often relied on exhi-
bitions of speculative artefacts and scenarios, where participants
acted primarily as spectators. These formats often limited the scope
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of participant agency, positioning audiences as interpreters rather
than co-authors of futures. By contrast, our taxonomy shows that
participants are increasingly positioned as active contributors who
shape not only the content of the futures but also the ethical dis-
cussions they enable.

This evolution resonates with the taxonomy proposed by Farias
et al. [30], which identified multiple levels of engagement ranging
from spectatorship to co-creation and full ownership of speculative
processes. Similar dynamics have been documented in the growing
body of Participatory Speculative Design (PSD) work, where partic-
ipation is not only a matter of inclusion but a deliberate strategy to
surface conflict, plurality, and divergent imaginaries [33, 101]. PSD
scholars note that when individuals with different cultural back-
grounds, political perspectives, or lived experiences co-create fu-
tures, value tensions inevitably arise and that such tensions deepen
ethical reflection.

From this perspective, the patterns observed in our taxonomy
mirror long-standing principles in Participatory Design (PD), par-
ticularly regarding democratic agency and situated expertise [11].
Indeed, the correlation we identified, between the actor generating
the Future Manifestations and the actor identifying the outcomes,
echoes PD’s core assertion that those who participate in shaping
artefacts or representations are also better positioned to articulate
their implications.

In those case studies in which participants were in charge of
the generation stage, the outcomes of the reflections were iden-
tified by the participants themselves, directly during the Design
Futures activity, without the need for the researchers to conduct
a thematic analysis. When participants actively generate Future
Manifestations, they are prone to reflect on the implications of the
technology [16]. This often leads to a more direct identification of
its issues and ethical concerns.

At the same time, our review suggests that participatory dynam-
ics operate differently in Design Futures than in PD. Because Design
Futures work does not require feasibility, it offers participants a
space of critique, imagination, and provocation. For example, in
French et al. [36], participants co-created speculative technologies
for animals; freed from feasibility constraints, they were able to ex-
plore implications and value tensions that would have been difficult
to articulate within a more conventional PD process. We therefore
argue that PD and Design Futures should be seen as complemen-
tary: PD grounds design in present-day practices and democratic
inclusion, while Design Futures introduces temporal, imaginative,
and speculative tools that help participants interrogate alternative
technological trajectories.

The overlap between PD and Design Futures thus represents a
promising methodological frontier. PSD research shows that com-
bining speculation with participatory practice can expand whose
futures are considered, make conflicts visible, and challenge so-
ciotechnical assumptions, while maintaining a speculative space
not bounded by feasibility. Our taxonomy contributes to ground-
ing this emerging space: it shows that when participants generate
Future Manifestations, they not only diversify the futures explored
but also shift the centre of ethical reflection, becoming the primary
interpreters of technological implications.
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5.3 The Value of the Taxonomy

We argue that the presented taxonomy provides a valuable tool
for both researchers and practitioners within the Design and HCI
communities.

A Decision-Support Tool. The taxonomy offers practical guid-
ance for researchers and practitioners who wish to adopt Design
Futures to reflect on the ethical, societal, and value implications of
technologies. It provides an accessible overview of the diverse ways
in which a Design Futures activity can be structured. Grounded in
empirical studies, the taxonomy also acts as a record of cases that
successfully elicited ethical reflection, showing that Design Futures
can indeed support such discussions when carefully designed.

We argue that the taxonomy can be approached as a decision-
support tool from three different entry points, depending on re-
searchers’ aims and contexts. The first entry point is the scope of
ethical reflection. By starting from the type of ethical manifes-
tation they wish to identify (see Figure 6), researchers can work
“backwards” through the taxonomy to identify the archetypes and
stages most likely to support this outcome.

A second entry point is the Future Manifestations. Since differ-
ent types of manifestations (e.g. artefacts, scenarios, storyworlds)
enable different kinds of ethical reflection, researchers can select
the one that aligns both with their intended outcomes and with
practical considerations such as available skills, materials, and time.
In participatory activities in particular, these constraints strongly
shape what can be crafted and discussed.

Finally, the third entry point concerns the level of engagement
and participation. As discussed in Section 5.2, involving partic-
ipants directly in the exploration and generation stages enables
them to take ownership of the process and to identify the differ-
ent type of Ethics Conceptualization themselves. The taxonomy
therefore encourages researchers to reflect on the roles they wish
to assign to participants and to themselves, balancing facilitation
role and participant agency.

A Methodological Foundation. The taxonomy contributes to
the ongoing effort to strengthen the methodological foundations
of Design Futures practices [58, 78] in two main ways. First, it
supports the establishment of a shared terminology, particularly
through the section on Future Manifestations. By functioning as a
glossary, it consolidates diverse terms used to describe speculative
outputs. By clarifying definitions and highlighting where terms are
often used inconsistently or as synonyms, the taxonomy supports
clearer communication within the field.

Second, the taxonomy points to future research opportunities.
By mapping connections between processes, actors, and outcomes,
it reveals potential correlations that deserve further study and high-
lights gaps where methodological reflection remains limited. In
this sense, it offers a foundation for future knowledge creation;
researchers can build on this taxonomy to examine Design Futures
practices more systematically and to advance methodological dis-
cussions in the field.

5.4 Limitations and Future Work

The main limitation of this study, already noted in Section 4, de-
rives from the nature of the selected material. Most of the included
papers did not document thoroughly their Design Futures process
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or outcomes; rather, they employed these practices to explore a
specific technological context. As a consequence, the amount and
granularity of information on design choices was often limited. In
several cases, the activity structure was only briefly mentioned in
the Methodology section, without reflecting on how it supported the
results. This made the level of detail we could extract vary widely
across the corpus. We stress that this is not a problem of our selec-
tion criteria, but rather an intrinsic issue in the way Design Futures
practices are reported in the literature. In order to strengthen the
methodological value of these practices, clearer explanation of pro-
cesses and outcomes are needed. We recognize this as an important
implication for future publications in the domain of Design Futures.

Another limitation lies in the scope of the taxonomy. Our study
should not be considered as a comprehensive taxonomy of all De-
sign Futures case studies that engage with ethical discussion, but
rather as a first attempt to structure these practices, grounded in
existing cases. Still, the taxonomy draws from activities that have
already proven successful in sparking ethical discussions about
technology, and therefore provides a reliable point of reference for
both researchers and practitioners.

Our analysis was also based only on published case studies. Other
strategies could have offered complementary insights. For example,
including projects from grey literature or online repositories, as
done by Farias et al. [30], might have provided more detailed ac-
counts of processes and decision-making. Similarly, interviewing
some of the authors of the selected projects could have offered a
richer understanding of how specific design choices shaped each
activity. Such an approach would necessarily have reduced the
number of cases included, but could provide a different balance
between breadth and depth.

Finally, we acknowledge that the selected research queries may
have excluded projects where ethical considerations were implicit
rather than foregrounded. We argue that for the purposes of analysing
the relationship between process and ethical reasoning, this focus
provided the conceptual precision needed to develop the taxonomy.
However, future work may expand this scope by integrating cases
where ethical reflection is embedded more tacitly within speculative
practice.

6 Conclusion

Through a scoping review of 32 case studies that used Design Fu-
tures to engage with ethical concerns of technology, we developed
a Taxonomy of Design Futures Processes for Ethical Reflection. The
taxonomy maps how activities are structured across stages, actors,
and manifestations, and how these elements shape the kinds of
ethical reasoning that emerge.

Rather than a prescriptive method, we offer the taxonomy as an
orienting guide for researchers, designers and practitioners to navi-
gate Design Future practices for ethical reflection and make sense
of the diverse processes reported in the literature. It is intended
to support more deliberate choices about participation, activity
design, forms of future-making, and the scope of the ethical discus-
sions. Beyond practice, the taxonomy also advances methodological
understanding by connecting process and outcome, showing how
design choices shape ethical discussion. Our contribution is posi-
tioned within the ongoing methodological inquiry of Design Future
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practices. We encourage further refinement, reinterpretation, and
extension of the taxonomy, particularly as the adoption of Design
Futures approaches to support ethical debate continue to evolve.
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