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Abstract. Current methodologies and theories of information systems (IS) de-
sign and development are largely grounded in anthropocentric and instrumen-
tal assumptions. This study introduces Speculative Entangled Design (SpED),
a theoretical and methodological approach grounded in Actor-Network Theory,
Speculative Realism, Agential Realism, and Postphenomenology. SpED con-
ceptualizes design as a performative and relational practice through which so-
ciotechnical worlds are enacted. This innovative approach is operationalized
through the Sociotechnical Entanglement Framework (SEF) and a set of spec-
ulative design tools. Drawing on a participatory workshop conducted in 2024
and a diffractive analytical strategy, the study demonstrates how speculative
practices can make non-human actors, infrastructural constraints, and algo-
rithmic mediations visible and actionable. The findings highlight the potential
of SpED to support post-anthropocentric, ethically situated, and future-oriented
IS design.

1. Introduction
Information Systems (IS) design is increasingly shaped by artificial intelligence, automa-
tion, and data-intensive infrastructures. Despite these advances, dominant approaches re-
main grounded in instrumental and reductionist paradigms, treating technology as a neu-
tral tool and design as an optimization-oriented activity [Malik and Malik 2021]. Recent
studies advocate more responsible and future-oriented approaches [Mikalef et al. 2022,
Tuunanen et al. 2024], yet they often remain within solutionist paradigms that do not
question underlying ontological assumptions [Hemon-Hildgen and Rowe 2022].

We introduce Speculative Entangled Design (SpED) [Loutfi et al. 2026], a theo-
retical and methodological approach grounded in entanglement theories, which supports
post-anthropocentric and non-dualistic design practices. This study contributes by ad-
vancing a post-anthropocentric perspective on IS design and proposing SpED and So-
ciotechnical Entanglement Framework (SEF) as a theoretical-methodological alternative.

2. Speculative Entangled Design (SpED)
SpED is grounded in entanglement theories [Loutfi et al. 2025, Loutfi et al. 2026] that
challenge dualisms such as human/non-human and subject/object. It draws on Actor-
Network Theory, Speculative Realism, Agential Realism, and Postphenomenology to
support a relational understanding of sociotechnical systems. From this perspective:



1. Non-human actors must be made visible: Non-human actants actively partici-
pate in sociotechnical processes.

2. Human agency is not autonomous, but mediated: Human action is shaped
through interactions with technologies.

3. Reality as relational and irreducible to totality: Sociotechnical reality is rela-
tional and only partially accessible.

4. Speculating in the face of uncertainty: Speculation explores both visible and
hidden aspects under inherent uncertainty.

5. In defense of a cosmopolitics of hybrids: Sociotechnical systems involve het-
erogeneous and interdependent entities.

6. Ethics and responsibility emerge from sociotechnical relations: Ethical con-
siderations arise within sociotechnical entanglements.

2.1. Sociotechnical Entanglement Framework (SEF)

The SEF operationalizes SpED by structuring design into three movements:

1. analysis of the present sociotechnical configuration;
2. speculation of future implications;
3. design of intervention-oriented solutions.

2.2. Tools supporting the SEF

A set of tools was developed to support the SEF, comprising: (i) Sociotechnical Board,
used to surface the actants involved in the sociotechnical ecosystem under analysis and to
establish relationships among them; (ii) Sociotechnical Implications Wheel, a tool for ex-
amining the long-term consequences of proposals or future scenarios within a sociotech-
nical ecosystem; (iii) Possibilities Wheel, a tool for making speculative futures more con-
crete by focusing on a specific future moment and examining how the sociotechnical
scenario may unfold, organizing emerging implications into categories based on their per-
ceived likelihood; (iv) Technological Mediation Cards, designed to foster speculative and
reflective exploration of how technologies shape and reconfigure relationships between
humans and the world; (v) Supporting Notebooks, a set of structured instruments that
support the use of speculative design tools by organizing the systematic documentation of
participants’ activities.

3. Methodology
The approach was applied in a participatory workshop conducted in 2024, structured
around the SEF. Participants mapped sociotechnical ecosystems, explored future scenar-
ios, and designed technological solutions. Data were collected from artifacts, notebooks,
and participant feedback, and analyzed using a diffractive approach grounded in Agential
Realism.

4. Results
The results indicate that SpED enables a shift from technicist and reductionist perspec-
tives toward relational understandings of sociotechnical systems. This study advances
a novel contribution to IS by articulating Speculative Design with entanglement theo-
ries, offering a post-anthropocentric lens for technology design. Methodologically, it



introduces diffractive analysis to interpret sociotechnical phenomena, while practically
supporting its application through a structured set of design tools. It also contributes ped-
agogically by providing didactic materials and documented experiences in IS education.

Participants recognized non-human actors as active elements and understood tech-
nology as mediating perception and action rather than acting as a neutral tool. The find-
ings also reveal the emergence of distributed responsibility, involving users, platforms,
and institutional actors, moving beyond individualistic and purely technical framings.
However, tensions remained, as anthropocentric perspectives persisted and participants
showed discomfort with uncertainty and incompleteness. Overall, SpED fostered more
reflexive and ethically situated forms of sensemaking while exposing the challenges of
moving beyond technicist paradigms.

5. Conclusion
This study advances a performative and relational view of IS design, in which knowledge,
technology, and action emerge from sociotechnical intra-actions. The SEF and its tools
support moving beyond functionality and efficiency, fostering engagement with ethical
and long-term implications. This study is limited by its application in a specific work-
shop context. Future research should explore SpED across diverse settings to assess its
robustness and applicability.
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