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Abstract 
Speculation is fundamental to scientific research. 

Both as an activity and an object, speculations take 

many forms and function in multiple ways. While 

speculation that obtains evidentiary support is well 

established as a source of theoretical contribution, 

other forms of speculation open pathways for 

transformation and critique. Digital geographies are 

proposed as an alternative form of speculation that 

enables researchers to foray into inhabited futures 

enabling critique of present research activities that are 

implicated in possible futures. Quality criteria are 

offered to enable legitimization of speculative 

approaches in IS research.  
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Futures, Alternate worlds 

1. Introduction 

"Bold ideas, unjustified anticipations, and speculative 

thought, are our only means for interpreting nature: 

our only organ, our only instrument, for grasping her” 

(Popper, 1959, p. 280) 

“I think that only daring speculation can lead us 

further, and not accumulation of facts” 

(Albert Einstein, in a letter to Michele Besso in 1952) 

“At the root of the problem lies […] a peculiarly 

modern severing of imaginary worlds from the world 

in real life” 

(Ingold, 2021, p. xii) 

It is well understood that knowledge does not come 

pre-packaged as discrete, self-justifying objects but 

must be wrestled into existence. There is a large 

literature and robust debate regarding the role of 

empirical observation, hypothesis generation and 

testing, and theory building in both quantitative and 

qualitative realms. Less discussed is the critical role in 

scientific progress played by proposition, conjecture, 

supposition, imagination, hypothetical scenarios, and 

other forms of speculative thought. While fine 

distinctions among these terms can be made, in 

aggregate, these activities provide “the language and 

conceptualization by which we produce contingent 

knowledge, ideas, abstractions, risks […] all of which 

radically shape our individual and collective futures” 

(Rogers, 2021, p. 3). What these terms have in common 

is a willingness to seek knowledge in a contingent 

manner that is speculative and relies upon imagination. 

While many scientists might not see that epistemic 

progress must include speculation and imagination, in 

Popper’s view, speculative thought and bold ideas are 

a necessary means of grasping nature. From this view, 

construction of a hypothesis is a speculative account 

because it does not (yet) entrain evidence. The goal of 

the researcher is to create strong tests that will refute 

(falsify) the speculative account and in the absence of 

such falsification the speculation is held to be true. The 

justification for speculation is grounded in the 

researcher’s ability to discover evidence. The quote 

from Einstein reinforces the idea that speculation is 

critical to scientific progress. It is through speculation 

or guessing that new knowledge is formed prior to the 

facts that are then mustered to support the speculation. 

In contrast, Ingold’s account presents imaginary 

worlds as a foundational aspect of living and one that 

modern science has sought to expunge. From this view 

imagination “opens up paths in and through the world, 

rather than fixing endpoints in advance” (Ingold, 2021, 

p. 36). These three positions reveal that speculation is 

firmly embedded in scientific thinking and may take 

many forms and may perform multiple functions. 

To explore these forms and functions, we assess a 

broad range of philosophical and scientific literature 

for the multiple ways speculative accounts appear in 

science. The empirical emphasis in most sciences, 

including IS, conceals underlying forms of speculation. 

For example, every proposition is an educated guess, a 

speculation for which the researcher believes 

acceptable evidence can be found. In another form, 

metaphors (e.g., conceiving of atoms as “miniature 

solar systems;" Haack, 2019), the generative capacity 

in problem solving (Schön, 1993), and the use of 

symbolic metaphor in information system development 

(Hirschheim & Newman, 1991) are examples of 

speculations that are not thought to be true but provide 

a basis for cognition and shared vocabularies (Lakoff 

& Johnson, 1980). Similarly, myths as “a dramatic 

narrative of imagined events” (Trice & Beyer, 1984, p. 

655) are suggested to be a source of creative theorizing 

(Hassan et al., 2022). These contrasting examples 

illustrate speculative epistemologies that can be 

distinguished based on the need (or not) for 

confirmatory evidence and differentiated by function to 

reveal the world or to provoke discussion of contingent 

possibilities and choice.  

To clarify the meanings and functions of 

speculation, we first identify a variety of accepted 

forms of contingent knowledge that are speculative in 

the sense that they are not (yet) considered to be true. 

They may be based on the expectation that supporting 

evidence can be obtained (e.g., hypotheses, 
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propositions) or they may be accepted, as in in the case 

of metaphors, but they are not literally considered as 

truth. We then examine the different functions of 

speculation that support fruitful research activity and 

navigating epistemic distance beyond the immediate 

and observable. Finally, we expand on the potential 

roles of speculative approaches for identifying 

alternative futures (Dunne & Raby, 2013; Frank, 2017; 

Hovorka & Peter, 2021b) as a site for inquiry and 

present action. Before concluding our discussion, we 

provide the first steps of a foundational debate toward 

establishing quality criteria for a scholarly use of 

speculation. 

2. Conceptualizing Speculation  

There is an increasing interest in the role of 

speculation in the sciences that extends the robust 

discussion in the philosophy of science regarding the 

functions of speculation in establishing and 

maintaining values, epistemic rules, and ontology 

(Friedman & Hendry, 2019; Ingold, 2021; Lennon, 

2015; Weick, 2006). A sufficient set of examples of the 

importance of imagination in the progress of science 

(see for example: Currie, 2021; Ingold, 2021; Kuhn, 

1962) shows that the debate is not whether speculation 

exists in the scholarly discourse, but where it can be 

productive and how it can be evaluated.  

Unsurprisingly the roles of imagination in science 

are addressed from different perspectives with limited 

consensus regarding what imagination is (Holton, 

1998; Murphy, 2022). For example, in comparing 

imagination of experimental procedures, “there are 

indeed many different uses to which imagination can 

be put, but when we constrain our imaginings to fit the 

facts of the world as we know them, we are using an 

epistemic procedure that is much more akin to 

scientific experimentation than it is to mere flights of 

fancy. Although our imaginative experimentation will 

not be fool proof, neither is scientific experimentation. 

But in both cases, when we proceed cautiously, the 

beliefs that we arrive at will usually be justified” (Kind, 

2018, p. 244). From another perspective, imagination 

is considered to be the cognitive activity of forming 

‘images in the mind’ (for a review see: Murphy, 2022). 

Within this perspective of ‘mental images’ or ‘seeing 

in the mind’s eye’ there is debate on whether 

imagination is ‘perception-like’ (Kind, 2018) or a 

function of the ‘unreal,’ as a process of “deforming 

images provided by perception; it is above all the 

faculty of liberating us from first […] representations 

in perception" (Kaplan, 1972 p 3). Even more radically, 

Ingold (2021) argues that imagination is the process of 

“flying ahead of things as to disclose the present, in 

every moment of its emergence, as the future’s past” 

(p. 36). 

 
1 Oxford Dictionary, 2017 
2 https://dictionary.cambridge.org/ 

Although distinct, the variety of views regarding 

imagination—from images on the mind, to distorted 

perceptual images, to making sense of the world by 

opening “paths in and through the world” (Ingold, 2021 

p 3)—the literature notes there are numerous real 

situations where justification for progress in science is 

grounded in imagination, “that is, in which an 

imagining can justify our belief in a contingent claim 

about the world” (Kind, 2018). 

We now turn attention on a specific type of 

imagination, speculation, that is well established in 

scientific studies. The dictionary definition of 

speculation provides a starting point:  

a) the forming of a theory or conjecture without firm 

evidence.1 

b) the act of guessing possible answers to a question 

without having enough information to be certain.2 

It is observed that each of these definitions tie the 

quality of speculation to the sufficiency of evidence or 

information certainty. Our goal is to further expand our 

understanding of speculation and illustrate other 

functions for scientific speculation. 

The rationale for this argument lies in the 

constraints imposed by the IS field’s current research 

apparatus that limit the phenomena available for 

disciplinary scrutiny. There are phenomena, for which 

empirical observation is either difficult or impossible 

to obtain (Sullivan et al., 2023). These include but are 

not limited to emerging phenomena, criminal digital 

activity, highly sensitive or fragile human conditions, 

and notably, our relationships with the futures 

implicated in our research.  

Moreover, our apparatus “[…] tend[s] to organize 

phenomena bewildering in their layered complexity 

into clean overviews. They make smooth schemes that 

are more or less linear, with a demonstrative or an 

argumentative logic in which each event follows the 

one that came before. What may originally have been 

surprising is explained and is therefore no longer 

surprising or disturbing…” (Mol & Law, 2002). While 

such attempts at cleaner representations might make 

originally complex phenomena easier to grasp, 

simplification sometimes comes at the cost of 

misrepresentation. For example, Poole et al. (2000) 

argue that more complex process-based phenomena 

often get misrepresented as simple, linear processes 

even though the underlying phenomenon does not 

progress in such a way.  

The result of this narrowing is that the messiness of 

the world is obscured. For example, power relations, 

images of humanity, spatial distribution, and the 

epistemic rules of research itself are assumed to be self-

evident and stable. In IS, it is frequently the technology 

or socio-technical system that is changed under “all 

else being equal” conditions. Although a small number 

of factors or conditions may be altered as a counter-
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factual (Rubinstein & Good, 2013), these studies are 

few in number and limited in scope in that they only 

change a limited set of factors. One alternative to this 

reductionism is to acknowledge the forms of 

imagination and speculation in research and to pursue 

the functions these approaches provide for research 

progress. 

3. Forms of Speculation 

Scientific research has an uneasy relationship with 

speculation in part because it is haunted by early views 

of science as rational, value free, and objective. When 

faced with unknown or emerging phenomena with 

limited or no data, imagination and speculation of 

possible explanations or understanding is a necessary 

process in advancing new concepts or theories. While 

the literature on speculation is limited, forms of 

speculation are deeply embedded in scientific practice. 

When unknown phenomenon are addressed, Popper 

(1959) states: “The actual procedure of science is to 

operate with conjectures: to jump to conclusions—

often after one single observation” (p. 181). During 

periods of scientific instability (e.g., scientific crises), 

“the scientist in crisis will constantly try to generate 

speculative theories that, if successful, may disclose 

the road to a new paradigm, and if unsuccessful, can be 

surrendered with relative ease” (Kuhn, 1962, p. 87). 

Despite these philosophical admonitions, many areas 

of science employ a deductive approach that seeks 

epistemic security and demands that propositions, 

conjectures, hypothesis, and design principles be 

grounded in conservative, well-supported arguments 

from past scientific—often empirical—findings 

(Currie, 2021). This truth-relevant speculation appears 

in many forms in Information Systems research 

(Achinstein, 2018; Currie, 2021; Swedberg, 2021). 

Most common are hypotheses, propositions, and 

theories. For example Poon and Wagner (2001) make 

“educated guesses” and speculate regarding meta-

success factors in development of executive IS. 

Whether derived deductively (from prior literature) or 

inductively (from data), the acceptance of these forms 

of speculation are justified by the assumption that the 

truth or falsity of the hypothesis, prediction, or future 

design outcomes can be validated through the 

collection of suitable evidence. These truth-relevant 

forms of speculation are a common and well-

understood feature in social science. Here the question 

of what constitutes evidence that the speculation is true 

becomes crucial (Achinstein, 2001, 2018). In-depth 

discussions of the multiple conceptualizations of 

evidence are however outside the scope of this work 

(see for example: Achinstein, 2001, 2018; Chandler et 

al., 1994). 

But the demand for epistemic security may well 

prove to be problematic when facing new phenomena 

in IS (e.g., generative AI, surveillance capitalism at 

scale, digital ethics, technology in environmental 

health) when both problems and solutions have not yet 

been tamed. In these instances imagination of 

possibilities and speculation “are important in 

conceiving new theoretical ideas, in exploring the 

explanatory resources of those ideas, and in working 

out how to bring theoretical ideas into contact with 

empirical constraints” (Levy & Godfrey-Smith, 2019, 

p. 2). Many layers of scientific arguments are needed 

to cross epistemic distance (Carolan, 2004) from what 

is immediately observable to claims regarding 

unobservable phenomena such as human sentiment, 

digital objects, or predications of the futures in which 

our designs, implementations, and processes are 

implicated but have not yet eventuated. 

In these instances, truth-irrelevant speculation 

(Achinstein, 2018) can provides a means of reaching 

into uncertain and contingent socio-technical worlds 

both present and future. For example, metaphor—long 

argued as a foundational aspect of cognition (Lakoff & 

Johnson, 1980)—is also a substantive part of science 

(Brown, 2003; Hassan et al., 2022; Hirschheim & 

Newman, 1991; Leclercq-Vandelannoitte et al., 2014; 

Schultze & Orlikowski, 2001) and problem solving 

(Schön, 1993). From this view, metaphors are not mere 

linguistic embellishments but “are foundations for 

thought processes and conceptual understandings that 

function to map meaning from one knowledge and/or 

perceptual domain to another” (Taylor & Dewsbury, 

2018, p. 1). With the understanding that “metaphors 

ask us to imagine the world in a new way” (Cohen, 

1998, p. 1) we begin to observe that science does not 

progress through the mere pursuit of facts. The 

comparison here is not to claim that metaphor is 

speculative but rather to establish that imagination 

plays a foundational role in science. No one thinks that 

an atom is literally a set of ball-like spheres with other 

spheres in rapid orbit. Visual and linguistic metaphors 

serve as “fictions useful for explaining, predicting, and 

unifying certain observable phenomena” (Achinstein, 

2018 p 8). The metaphor allows people to grasp a 

shared understanding to work with the concept of an 

atom, rather than the literally accurate form of an atom. 

The IS field is rife with metaphors including: the 

information superhighway, cyberspace, artificial 

intelligence, and organizations as machines or 

organisms. These metaphors become reified in use and 

although common, often pass unnoticed as the 

imaginative fictions they are. 

As another example, Maxwell’s imaginary fluid 

hypothesis was a fiction that represented electricity as 

a fluid moving through tubes. It was not considered to 

be true but instead, “its purpose is to provide a fluid 

analogue of the electromagnetic field that will help 

others to understand known electrical and magnetic 

laws by employing an analogy between these laws and 

ones governing an imaginary fluid” (Achinstein, 2018 

p 7). Here we can observe that speculating some 

similarity between electricity and fluids enabled 

researchers to articulate the problem in a manner that 

enabled progress. Page 6450
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In a similar vein, social imaginaries (Jasanoff & 

Kim, 2015; Taylor, 2004) provide speculative accounts 

in intersubjective social realms. Fictional imaginaries 

have long been a prominent feature in the literature 

(Asimov, 2004; Huxley, 2004; Shelley, 2018, 1818) 

and as a means to grasp and critique social 

organization. In the sciences, Marcus (1995) focuses 

on the roles of scientists in developing “futures and 

future possibilities but the context is on the imagination 

in the scientific workplace, and the imagination’s aim 

and achievements are tied to forms of scientific 

production” (Jasanoff & Kim, 2015, p. 10). A broader 

approach, that places a stronger emphasis on a positive, 

normative stance toward what is desirable, addresses 

the persistence of multiple aspects of the world that can 

and should fit and maintain stability over long periods 

(Jasanoff & Kim, 2015; Taylor, 2004). The underlying 

ethos is that imaginaries encourage us to refuse to take 

“any aspect of the world for granted as natural or given, 

and hence foreclosed to investigation, even those that 

seem to hold still and do nothing; but instead to look 

around at all the compass points from which forces 

originate to make up reality as we see it.” (Jasanoff & 

Kim, 2015, p. 16). These socio-technical imaginaries 

are of a different form in that they open-up worlds for 

consideration rather than propositional statements 

about specific causal relationships or processes of the 

world. Moreover, the worldmaking aspects of 

imaginaries expand the epistemic reach of science 

beyond the disciplinary conditioning of established 

methods, theories, and paradigmatic boundaries of 

science (Kuhn, 1962). While such stabilization of 

accepted methods and disciplinary bounding is 

necessary for progress in science (Kuhn, 1963), 

paradigms also maintain certain choices and exclusions 

and determine what can be seen and what passes 

unremarked (Jasanoff & Kim, 2015). Thus, the form is 

a theoretical framework that brings together both 

technologically and culturally produced perceptions of 

the world (e.g., socio-technical; Sarker et al., 2019), 

and “offers an entry point into the means by which is 

and ought remain fitted together while our awareness 

of the world and what to make of it both move” 

(Jasanoff & Kim, 2015, p. 14). Speculative imaginaries 

highlight the coproduction of worlds by taking the 

admonition “nothing comes without its world” 

seriously. The recognition is that we do not “encounter 

single individuals, the meeting produces a world, 

changes the color of things, it diffracts more than it 

reflects […]. Knowing is not about prediction and 

control but about remaining ‘attentive to the unknown 

knocking at our door’ (Deleuze 1989, 193)” (de La 

Bellacasa, 2011, p. 91). 

Design is an inherently speculative activity that 

may be either truth-relevant or truth-irrelevant. In the 

former, paradigms such as Design Science Research 

(DSR) seek to create knowledge through the design, 

construction, and testing of artifacts. Claims about the 

artifacts are validated through the collection of 

evidence from a variety of tests (Larsen et al., 2020; 

Thakurta et al., 2017). Other forms, including 

speculative design (Drazin, 2012; Dunne & Raby, 

2013), critical design (Dunne, 2008; Malpass, 2017), 

and speculative geographies (Hovorka & Peter, 2021a; 

Peter et al., 2020; Ward, 2011), use design activities 

and artifacts as a means of entering into future design 

spaces, rather than creating future designs. These 

activities are not intended to predict or project what the 

technology design will become, but rather to gather 

impressions that may enable better design or to bring a 

critical view to current design assumptions. In addition, 

the DSR approach in IS credits Simon (1969) as 

providing the rationale for learning by creating an 

artifactual solution to a class of problems by focusing 

on one class of solutions from within the broader 

solution space. This has the effect of providing a 

solution to one specific problem while narrowing the 

possibilities for future action. Less often articulated are 

his views on social planning as “designing without 

final goals”. While paradoxical in comparison to the 

common perception in DSR as narrowing the design 

space to an artifactual problem solution, from this 

perspective on design, the “function is to motivate 

activity which in turn create new goals […]” (ibid, p. 

196) and a proliferation of niches and variety. Simon 

places his argument in the context of concerns with 

matters remote in time and space in which goals and 

opportunities evolve. Thus, sociotechnical planning 

(e.g., computational inter-connections of the world; 

city planning) require thinking of design and progress 

with a significant lengthening of our time perspective. 

In addressing social planning where society is the client 

being designed with, evolving, not fixed, systems are 

desirable and the essential task “is simply to keep open 

the options for the future or perhaps even broaden them 

a bit by creating new variety and new niches” (ibid, p. 

191). For example “toward the end of the twentieth 

century, the pioneers in ubicomp research tried to 

anticipate the impacts and applications of their 

technologies decades into the future” (Dourish & Bell, 

2011, p. 3). While the anticipations of these researchers 

were accurate in some respects, there were many 

aspects of the world that were not considered, in part, 

because they had not yet happened. In this way Dourish 

and Bell liken aspects of research to “the complex and 

somewhat mystical process of inquiring into future 

events […] looking to uncover what lies hidden from 

immediate sight (ibid, p. 2). 

This discussion reveals multiple forms of 

speculation as providing opportunities to expand the 

epistemic apparatus in different domains in IS research. 

The two broad forms, distinguished by their 

relationship to truth claims, each have a productive 

impact in progressing our knowledge of current and of 

future phenomenon. We observe that the initial and 

common definition of speculation are overly reliant on 

the possibility of evidentiary grounding. This 

limitation provides the basis of additional distinctions 

within speculation that emphasizes more imaginative 

forms which serve different functions.  
Page 6451
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4. Functions of Speculation 

A function-first account of speculation is a starting 

point for developing quality criteria for activities and 

outputs of this form of inquiry (Currie, 2021). Rather 

than characterising speculation in terms of its 

relationship to evidentiary support, a focus on 

functions makes visible how imagination is critical in 

scientific research and opens pathways toward 

broadening the apparatus through which knowledge is 

created.  

 

Truth-relevant speculation: Hypotheses, 

propositions, conjecture, and theories serve primarily 

epistemic functions (Currie, 2021). These can be 

briefly listed as: 

1. Explicating: a speculation makes a theory concrete 

and amenable to empirical tests. By 

operationalizing the speculation in the form of a 

hypothesis, the theory is made intelligible in the 

context of the assumed background knowledge. 

2. Scaffolding: through the articulation of hypotheses 

or propositions, speculation provides a platform—

a place to stand—in the structuring of empirical 

work (e.g., experimental design; field data 

collection; validation of claims regarding a 

designed artifact).  

3. Theory Building: speculation that is expressed as 

propositions and hypotheses provides formalization 

of theory which can, in turn, lead to deduction of 

additional hypotheses and testing. 

4. Linking: speculations can be used in connecting 

disparate bodies of knowledge. For example inter-

or transdisciplinary developments such as linkages 

between chemistry and biology (e.g., Darden & 

Maull, 1977) have been used to address 

phenomenon that neither discipline could address 

on its own.  

Taken together, we can observe that it is not the 

evidentiary support that is important to the epistemic 

functions but rather how these forms improve 

downstream science by generating (and testing) new 

ideas, opening new research areas, and bringing 

disparate bodies of knowledge together.  

 

Truth-irrelevant speculation: Speculations that are 

not intended to approximate truth can also be 

functionally beneficial. They provide additional 

benefits in: 

5. Staging: Forms such as metaphor “function as 

invitations from speaker to audience, writer to 

reader, to explore similarities between two things, 

phenomena, etc.” (Haack, 2019, p. 2064) and as 

such provide common language upon which 

research can be performed, communicated, and 

evaluated. For instance, user and system metaphors 

have been found to influence success in information 

system development (Hirschheim & Newman, 

1991; Kendall & Kendall, 1993). Maxwell’s 

imaginary fluid provided a starting point for 

research to develop the mathematics of electrical 

and magnetic laws. Evidence for such an imaginary 

fluid was irrelevant because the truth of the 

speculation is irrelevant (Achinstein, 2018). 

6. Critiquing present action: Social imaginaries and 

digital geographies envision alternative 

technocultural futures (e.g., Hovorka & Peter, 

2021a; Jasanoff & Kim, 2015; Mager & 

Katzenbach, 2021). In the design space, alternative 

designs (Dunne & Raby, 2013; Malpass, 2017; 

Rosner, 2018) can open lines of inquiry, scope the 

design space, and provoke debate on current 

practice. By making alternative futures legible, they 

serve to ground new concepts and vocabularies, 

posit new types of relationships (Frank, 2017, 2021; 

Hovorka & Peter, 2021b), and provide a framework 

for understanding and analysing the underlying 

present-day assumptions, beliefs, and values that 

shape our sociotechnical society. By uncovering 

and questioning our assumptions we can better 

understand the roles of current practices and 

theorizations in the making of worlds (Schultze, 

2017). 

As a final note, all forms of speculation rely on 

extra-epistemic factors. In addition to the ‘on-stage’ 

support provided through explicit evidence, there are 

numerous ‘off-stage’ practices and background 

knowledge that must be taken for granted (Achinstein, 

2018; Currie, 2021). These include experimental 

designs, instruments, methodologies, data-collection 

and analyses, as well as the institutional features of 

publication outlets and review practices (Currie, 2021). 

Thus, the emphasis on truth-relevant evidentiary 

support—that is, what counts as evidence and its 

production—reveals that “most scientific results are 

speculative to some extent” (Currie, 2021, p. 603). This 

suggests that emphasis on the productive functional 

accounts of speculation, rather than the reliance on 

evidentiary support is warranted. 

To take the socio-technical nexus of IS seriously 

(Sarker et al., 2019), we need to recognise that our 

research apparatus and claims about “proper” method 

have a historical context. That context sets the 

assumption that “social science tends to work on the 

assumption that the world is properly to be understood 

as a set of fairly specific, determinate, and more or less 

identifiable processes” (Law, 2004, p. 5). The desire to 

simplify the world, to reduce it to fundamental and 

graspable simplicity is a characteristic of much of 

social science that carries numerous implications. For 

example, taming the complexities that exist in the 

world-at-large may work well in a laboratory or small 

case study. But when problems at large scale are 

considered, the larger set of ongoing influences and 

relationships do not fit the schemes produced at smaller 

research scales. (Mol & Law, 2002). Rather than 

holding the technical as something unique and 

separate, we need a research apparatus that is capable 

of recognizing the technical as produced in relation to, 
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and along with social, political, environmental, 

economic, and cultural arrangements. This suggests a 

need for loosening our grasp on epistemic certainty and 

for creating a research apparatus that makes worlds 

visible as “a generative producer of realities” (Law, 

2004, p. 7).  

5. Futures: a Site of Speculative Inquiry 

Reviewing the scientific functions of speculation 

above leads us to observe that our sixth function—

critiquing present action—differs from the others in 

that it seeks to bridge a far greater epistemic distance 

than the others. In this, it serves a very particular 

function that we suggest is worthy of expanded 

development here: that of bringing into view 

alternative futures on their own terms, not merely as 

projections of the present/past into the future. This is 

an endeavour that intends to critically foreground 

present day commitments, assumptions, and activities 

by looking backwards in time from a speculative 

future. It is a form of speculation that provides the 

function of navigating the epistemic distance between 

the immediately observable present and as-of-yet 

unrealized enactments of future worlds and of 

providing critique of present-day research activity. 

This approach overcomes the limitations imposed by 

current language in conceptualizing new phenomenon 

and recognizes the contingencies of future 

technocultural enactments—the future could be 

otherwise (Frank, 2017).  

We begin our development with the assertion that 

the future is a contested space. It is viewed through 

multiple lenses for multiple purposes. Organizations 

want to manage their place in a largely unknown 

economic landscape of competition and customers. 

Technologists want to project technological influence 

and change what is possible into what is preferable. 

Policy makers and nation states have wide ranging 

interests from global-scale climate change and local 

impacts to economies of conflict to social conditions of 

a populace. There is a long history of futures studies 

that reveal current interest in accessing the future is 

grounded in a wide variety of approaches (Markus & 

Mentzer, 2014; Slaughter, 2021).  

A challenge from within the IS domain that 

provides illustration of this point is the conceptual 

frontier of “intelligent”, semi-autonomous systems 

working with humans. As the system itself “learns” 

from its interactions and has its own agency, it would 

not appear to be a case of a human worker merely using 

a system. But we currently lack the empirical basis for 

conceptualizing the human-machine relation (e.g., as a 

partnership, delegation, friend, colleague, co-author) 

(Baird & Maruping, 2021; Demetis & Lee, 2018; 

Grudin, 2017). Here, alternative worlds in which these 

possible relationships are explicated would enable 

discussion of when and where useful conceptual 

distinctions are made as this phenomena becomes 

prevalent (Frank, 2017; Hovorka & Peter, 2021b). In a 

similar fashion, alternative worlds would allow for 

critique of fashionable trends such as the addition of 

the label digital to traditional aspects of IS research—

such as, for example, “digital transformation” rather 

than just “IS-enabled organizational transformation.” 

Increasingly, arguments arise that question whether 

marking phenomena as digital is a distinction that will 

cease to make sense as more of the world is underlain 

with digital foundations. For example, Mueller et al. 

(2021) argue that many phenomena heralded as digital 

today will soon become mundane and everyday, such 

that any study of, for example, corporate digital 

responsibility as distinct from any other form of 

responsibility might no longer make sense (Mueller, 

2022). 

The plurality and uncertainty of post-digital futures 

is highlighted by Parmiggiani et al. (2020) who suggest 

that many such futures are likely not mere 

extrapolations or projection based on today. We cannot 

take the trajectories of the past decades for granted, 

especially when post-digital futures will not be merely 

technological landscapes, but will be lived worlds with 

social, political, cultural, and environmental facets too. 

In light of challenges like this, the function of 

speculation is to enable critique because “we are 

concerned with the future because securing a 

satisfactory future may require actions in the present” 

(Simon, 1969, p. 184). For instance, and in contrast to 

projections or predictions of futures that are focused on 

specific technological enactments, an alternative 

epistemic approach such as speculative geographies 

enable forays into futures as a site of critical inquiry 

(Hovorka & Peter, 2021a). A key characteristic of 

speculative geographies is that they speculate inhabited 

worlds (Hovorka & Peter, 2021a). In many existing 

types of futures-studies (e.g., Markus & Mentzer, 

2014), the technological landscape is projected to 

change but social aspects are ceteris paribus. The 

futures implied in these academic narratives tend to 

focus on technological or industry aspects and do not 

disclose the lived-experience of human or more-than-

human inhabitants of those futures. The result is often 

a paradoxical illusion of infinite technological 

expansion while simultaneously narrowing cultural 

visions of futures (Appadurai, 2019). For example, 

power relations and structures of employment, what it 

is to be human working with artificial intelligence 

machines, environmental conditions or what counts as 

knowledge are assumed as self-evident and are thus not 

problematic. Yet our interest in technological change is 

not for its own sake but the betterment of human and 

environmental conditions. What is needed here are new 

approaches that make visible the technocultural 

elements—how our present research will bequeath 

politics, economies, cultures, social relations, and 

environmental concerns onto our descendants. 

There are two specific characteristics of such forays 

that have not been previously articulated but which are 

important if they seek to meaningfully critique present 

action; that is, serve their epistemic function. First, 
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forays into richly inhabited future(s) position 

imagination as organized work within research 

practices (Jasanoff & Kim, 2015) rather than as an 

opposition to ‘scientific approaches’, unserious or 

unproductive (Currie, 2021). In this way imagination, 

expectations, and imaginaries are revealed as 

legitimate approaches to connecting technology with 

the production of social order, distributions of power, 

environmental concerns, and a shared sense of ethics 

(Jasanoff & Kim, 2015). Second, by refuting the 

narrative that phenomena are simple and that epistemic 

simplicity and certainty is a virtue (Achinstein, 2018; 

Mol & Law, 2002), speculating alternative futures 

expands phenomena to scale, includes spatial 

differentiation (Haj-bolouri et al., forthcoming), and 

provides an approach to overcoming epistemic 

distance (Carolan, 2004). By foregrounding the messy 

complexity of inhabited worlds, we make visible the 

contingent commitments of present action. The 

dichotomous prioritization of the technological over 

the social, and the digital as a substitute for the real 

obscures the tightly integrated coproduction of 

present/future worlds. These forays focus on 

developing the categories with which to think worlds. 

6. Quality Criteria for Speculation  

Although the term speculation infrequently appears 

in the scientific literature, we have demonstrated that 

imaginative speculations are common in the sciences. 

Moving forward, we propose that establishing an 

approach to assessing the quality of speculations is 

critical if we are to add it to the epistemic apparatus in 

IS research.  

A first step to quality assessment is attending to its 

epistemic function. As noted, speculation may be 

mobilized to develop new research studies, expand 

conceptual machinery (e.g., theories, new conceptual 

language, alternative worlds) or hypotheses, or to 

provide linages among existing bodies of knowledge. 

Speculation can explicate theories and provide 

possibility proofs. These are very different epistemic 

situations that require crafting the speculation to meet 

the intended situation. A speculation regarding a new 

theory would take a form different from the explication 

of an existing theory. A speculative digital geography 

of futures addresses a very different epistemic distance 

from a speculative explication of specific hypotheses 

of an existing phenomenon. Each of these examples 

could be evaluated as fruitful or productive of new 

thinking that advances research but would do so on a 

very different basis. 

Secondly, the specific domain of research will 

guide quality evaluations. For example in a design 

context where a new phenomenon is being created, a 

design speculation can be assessed in relation to what 

it reveals about the taken-for-granted assumptions of 

both the designer and of the person participating in the 

design process (Dunne & Raby, 2013; Rosner, 2018). 

Setting industrial design (e.g., commercially oriented 

and produced with a market orientation) as the contrast 

class, a knowledge-creation design orientation “acts as 

a form of critique and argument […] established 

through the design of objects and the communication 

of an objects narratives of use” (Malpass, 2017, p. 1). 

There are many ways in which speculation can be 

legitimately criticized. For example, hypotheses may 

be presented in the wrong functional context (e.g., if it 

is incorrectly inferred that it is truth-relevant and thus 

subjected to evidentiary support when it should be 

understood on the basis of a productive linking of 

research domains). To strengthen the concept of 

productive speculation will require that the IS field 

relinquishes its grip on empiricism and is willing to 

acknowledge informed, critical engagement. A deeper 

understanding of the forms and functions of 

speculation will reduce the tendency to confuse 

scientific speculation with statements of fact (Currie, 

2021). 

We have established that speculation is a key aspect 

of knowledge creation, and we acknowledge that 

relinquishing the reassuring assumptions of empiricism 

will not be easy. A key ingredient in this process of 

establishing the legitimacy of speculation in our 

scholarly debate will be a discourse on establishing 

quality criteria. As a start to this discourse, we propose 

three quality criteria for scientific speculation: 

1. Identify epistemic function: for differing epistemic 

situations, speculations may be supported by 

evidence. In other situations, they expand research 

studies, enable new conceptual machinery, or link 

disparate bodies of knowledge. Accordingly, 

researchers employing speculation should seek to 

identify the specific epistemic function of their 

speculation. Our earlier discussion provides a first 

list of relevant functions and can thus help to 

explicate a speculation’s specific purpose it must be 

evaluated against. 

2. Establish fit in domain of research: suitability of 

the speculation for the intended purpose in the 

research domain. These include but are not limited 

to, for example, assessing a truth-claim regarding a 

theory or hypothesis or foregrounding taken-for-

granted assumptions in design. Similar to the first 

quality criterion we suggest above, this second 

criterion serves as a form of discursive signpost that 

helps readers and reviewers to appropriately 

interpret the speculation vis-à-vis the current 

discourse. 

3. Provide critique: the ability of speculations to 

foreground the genealogy of knowledge, power 

structures, images of humanity, spatial and 

temporal distribution, and the epistemic rules of 

research itself enable surfacing the assumptions 

underlying the way knowledge is produced, 

maintained and distributed. This third criterion help 

to highlight the value of a speculation a researcher 

engages in, specifically in contrast to other, more 

conventional methods of inquiry. This criterion 

should also be seen as an encouragement to 
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critically engage not only with the subject matter of 

the speculation, but of the research apparatus itself. 

That is, speculating researchers should reflect on 

why speculation as a tool is needed and why more 

conventional approaches cannot yield the insights 

their present study contributes. 

Clearly, the three criteria we propose here are but 

an initial impulse for the discussion how speculation is 

evaluated as a step towards greater recognition and 

inclusion as an addition to the research apparatus in IS 

research. The development of a full set of such criteria 

and their gradual refinement, however, are beyond the 

scope of our work here for two reasons. First, 

especially the refinement of these criteria is an activity 

for which we, as a discipline, will need a richer set of 

contributions that rely on speculation to assess their 

quality. Second, quality of studies is not an absolute, 

objective fact easily measured with some instrument, 

but must be seen as a function of a discourse process in 

science (see Hovorka in Bichler et al., 2016). 

In the long run, we envision that further engaging 

with the forms and function of speculation in our 

research will help the IS community to better grasp 

what Weick (1989) described as “disciplined 

imagination.” Specifically, a debate on quality criteria 

for speculation as a form of such disciplined 

imagination will play a crucial role—similar to what 

Lee (1991) has done for qualitative research or what 

Hevner et al. (2004) have done for design science 

research—in our discipline’s progress toward a richer 

research apparatus. 

7. Conclusions  

In this work, we have argued that speculation is a 

fundamental activity and productive object in scientific 

research. The IS field’s focus on empirical research, on 

theory development, and on theory testing obscures 

and diminishes the forms and functions imagination 

and speculation have in research. By identifying these 

forms, we seek to legitimize and strengthen 

imagination and speculation as a fruitful activity and as 

an object of scrutiny in IS research. 

This is not to suggest that speculation is always 

needed, or productive. But multiple forms of 

speculation provide valuable functions to a greater 

degree than derogatory accounts of speculation 

acknowledge. In offering a broader conception of 

speculation than is commonly recognized, we seek to 

expand the epistemic apparatus available in IS. In its 

common forms, researchers speculate prior to seeking 

evidentiary support. But the functions of speculation 

are not limited to the relation of speculation to 

evidence. In the case of design, speculation can enable 

transformation through the refinement of designed 

artifacts and systems. Through the use of alternative 

worlds, such as digital geographies, researchers can 

return inhabitants of futures to the concerns our present 

day activities should have for them. In doing so we can 

develop new relationships to futures and create new 

epistemic and axiological ways for futures to be 

accepted, produced, or performed. In the future, by 

legitimizing speculation and imagination in IS 

research, we seek to open a pathway to new forms of 

speculative research apparatuses. Specifically, we offer 

imaginative alternative futures not as a prediction or 

articulation of desirable futures but as 

acknowledgement of the messiness and multiplicity of 

lived worlds and as an approach for critically 

appraising current research activities. Just as future 

worlds are contingent, our current research activities, 

discursive spaces, conceptualizations, and theories are 

also contingent. Our current research apparatus and 

research foci could be otherwise. In this way, the future 

is disclosed as “a profoundly vital component of the 

present (however defined) or, more fundamentally, a 

principle of present action” (Slaughter, 1998, p. 372). 

As a foray into alternative futures, speculative 

approaches such as digital geographies begin a process 

of laying out spaces that function as critique as we walk 

through them. These possible critiques reveal a 

multiplicity in the way futures are ordered, the logics 

from which they emerge and the material and 

discursive practices through which the future is 

intimately connected to present action. 
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