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Abstract 

   This paper argues that the Futures Studies research 

approach is of interest and importance to the IS 

discipline and community.  It elaborates on aspects of 

empirical IS that need reconceptualization to 

accommodate the unique aspects of studying the future 

and how these might be incorporated into the MIS 

canon. 
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1. Introduction  

     Alvin Toffler in his groundbreaking book, Future 

Shock [32], introduced the idea that not only is the 

world changing, but rate of change is accelerating.  It 

is fair to say that we see evidence of continued 

acceleration clearly in the evolution of information 

systems and the technologies that serve as key 

components The realization of this continued 

acceleration in computing capacity is clearly 

illustrated by the continuation of Moore’s Law 

(Denning and Lewis [10]) stating that computer 

processing will double more or less every two years 

while costs will decrease at about the same rate.  

     Kurzweil [25] studied not only computer 

transistors and processing but literally hundreds of 

information technologies finding almost without 

exception they followed the same pattern of growth 

whether considering the amount of storage space, the 

number of websites, or multitudes of other 

technologies or indicators.  Because information 

systems and underlying technologies change so 

rapidly, the half-life of knowledge connected to them 

also changes rapidly.  This is not to say there are not 

perhaps some relatively unchanging relationships 

between humans and information technology, but that 

as the technology changes important nuances of 

relationships are likely to change at an equivalently 

rapid pace.  For example, the design rule that when 

you select an icon there should be some response in 

the system may become irrelevant when speech 

interfaces or 3D virtual reality interfaces come to 

dominate the human-machine interaction.  In a sense, 

we almost cannot understand the present without 

accounting for the future as a tennis player must 

account not only for where the ball is but prepare for 

where it will be. 

     There are, however, many ways to consider the 

future, some of which are implicit in a great deal of 

IS literature and others explicitly addressing the 

future.  A pervasive example of implicit recognition 

of the future can be found in Gregor [18] relative to 

theory aiming at prediction. Such prediction is based 

on the premise that known information (e.g., 

independent variables observable or measurable in 

the present) can be used to predict accurately related 

future states (dependent variables or outcomes).  This 

assumption is such a commonly held perspective that 

it is rarely explicitly dealt with in terms of the 

duration or lag time required for the relationship to 

manifest.  For example, if the values of the set of 

DeLone and McLean [8] [9] success model 

precursors have been measured, these should lead to 

a prediction of the net success to be achieved.  Few 

studies evaluate current states of emerging 

technologies in order to predict their future trajectory 

as most of the diffusion research focuses on mapping 

the effectuated trajectory of technologies that have 

already matured.   

     A handful of IS papers have used research 

methods such as Delphi technique or structured 

scenario creation in anticipation of the evolution of 

current individual technologies, clusters of 

technologies forming families of applications, or net 

social effects from the accumulation of new systems 

and their capabilities. 

     In large measure, an expanded focus on the future 

would likely require major philosophical and 

methodological shifts from current prevalent research 

norms in IS.  Studying the future invokes a different 

set of dynamics based on ‘counterfactuals’ or images 

referring to hypothetical alternatives with actualities 

not yet have been realized.  Note that 

‘counterfactuals’ are quite different from 

‘falsehoods’.  Rather they refer to unrealized 

possibilities as one might find in a “what if” analysis 

where various possible future states are substituted 

for critical variables (e.g., variations in results across 

a range of possible future inflation rates or wage 

increases).  If say 15 scenarios are generated and 

distinctly different from one another, it is clear that at 

least 14 of them will not describe the future state that 

is in fact experienced. Even those highly unlikely to 
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be realized may provide significant policy making, 

planning, and action taking value. 

   Note that examination of these initial predictions 

when a given interval has passed would lead 

inevitably to at least 14 of 15 being misaligned with 

future facts suggesting a hypothesis test to strongly 

confirm that such predictions are statistically 

significantly not just neutral but “wrong”.  But such a 

test by no means should preclude the conclusion that 

such counterfactuals are not potentially quite useful. 

Consider the counterfactual of all of the world’s 

energy grids failing on January 1, 2000.  The 

prediction itself arguably have been a proximal cause 

of billions of dollars invested to make sure that that 

scenario did not materialize.  We as a society are 

much better off that the prediction did not eventually 

come to pass. 

    But if we cannot use traditional statistical analysis 

to evaluate the efficacy of future studies, it is clear 

we have to rethink our approach to evaluation 

processes as well as our criteria for assessment.  For 

those of us rigorously trained in statistical analysis 

and empirical scientific methods; particularly those 

committed to the sort of materialism that discounts 

non-physical entities, such thinking can be difficult to 

grasp and even more difficult to value. 

    Redirecting such a mindset to focus on possibilities 

rather than measurable entities, requires 

reconsiderations of basic tenets of much currently 

standard research where (1) the goal of research is 

finding universal unchanging relationships; (2) that 

the nature of relationships as observed will continue 

into the future (e.g., that linear relationships will 

remain linear, rather than becoming cyclical or 

shifting among equilibria); (3) where components in 

a larger system can be meaningfully aggregated 

without accounting for emergent properties; and (4) 

where being able to predict accurately is more 

important than being able to influence potential 

outcomes. 

     Creating a pathway for such a fundamentally 

different way to define problems, investigate their 

nature, and report results can be viewed as a major 

undertaking, particularly if it necessitates convincing 

skeptics as well as building adherence from those 

committed to an alternative paradigm.  It is a 

judgment call or question of faith as to whether such 

an undertaking would be worthy of the resources of 

an already successful discipline such as IS.  I offer 

two responses: (1) if successful, the ability to add a 

future oriented dimension to our field will offer a 

new level of applicability, relevance, and utility to 

those in practice; and (2) we do not need to start from 

a blank page, but rather can draw on the discipline of 

Future Studies for at least some philosophical, 

procedural, and evaluative tools (e.g., Slaughter [34] 

to accelerate the development of expertise in this 

area. 

2. Studying the Future Is Important for IS 

     Adding to the explicit and targeted examination of 

the future as it relates to technology and human 

interaction, promises at least the following six 

benefits. 

     1.  Information technology has continued 

changing at a rate described by Moore’s Law [29] for 

decades and shows no inclination to slow down.  As 

the central tendency for the field of IS is arguably the 

study of socio-technical systems (Sarker, et al., [33]), 

with one major component evolving at such a rate, 

one should expect the human-machine relationships 

and even human culture and being to also continue 

such evolution.  Studying the future provides a way 

to understand and articulate likely, possible, and even 

unlikely states such evolution could create. 

     2.  Understanding both short term forecasts and 

long term visions of the future can help focus IS 

managers, organizational leaders, and community 

organizers in formulating policies and plans to 

accelerate the benefits and preempt some of the 

dangers from such change. 

     3.  IS scholars are in a unique position to integrate 

technical and interpersonal knowledge to provide and 

evaluate insightful policy suggestions.   

     4.  Identify future implications of information 

technologies and how variations in how they are used 

may present opportunities to direct both the design 

principles and practices for development of useful 

new artefacts. 

     5. Considering future implications of digital 

technologies can surface particular ethical concerns 

that derive from the specifics of technologies and the 

implications of how they might be used. By 

anticipating such issues, the IS field can potentially 

help to prevent such breeches.  For example, Clarke 

[7] discusses concerns about the “surveillance 

society” largely based on current applications of 

technologies including GPS and AI, but extrapolation 

of potential future capabilities of these and related 

technologies could stimulate development of counter 

measures designed to limit or ameliorate their most 

negative effects [Kane et., al, 22]. 

     6.  Perhaps most important, though, is that while 

studying the future can be serious business (for 

example projecting sales figures and estimating costs 

in planning a new factory), it can also be fun.  

Unleashing blue sky thinking about what is possible, 

extrapolating possible unintended consequences, 

considering unusual combinations of trends, can all 
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be stimulating, exciting, and sometimes frightening.  

This can be helpful in our role as teachers and 

mentors stimulating student critical thinking.   

     In the following essay, I argue that the IS field has 

much to learn from extant future studies that can be 

helpful in establishing an explicit future oriented 

domain within IS research.    

3. Exemplary Future Studies Work in IS 

   Although few IS studies directly address the future, 

a number are worth highlighting. These include 

studies aimed at predicting the future of IS per se and 

others aimed at examining the future legacy of IS in 

terms of specific applications (e.g., AI and ethics) and 

of general effects of IS on society, especially particular 

characteristics of society notably surveillance. 

3.1. Foundational Work – Gray and Hovav  

   Paul Gray, founder of CAIS and long-time book 

review columnist for Information Systems 

Management, together with Anat Hovav, wrote a 

series of papers [14], [15], [16], [17], [20] about the 

future of IS, recommended a scenario approach, and 

also illustrated the use of scenarios to examine 

particular futures.  It is interesting that these papers 

focused on IS as a discipline, rather than the mutual 

effects of IS being created by social factors and 

society, in turn, being changed by the affordances 

presented by new sociotechnical systems.   

     According to ABI Informs (accessed March 

2022), none of these papers received more than 9 

citations with some being from other works by Gray 

and Hovav.  It is not unreasonable to conclude that 

their ideas did not “go viral”.  Perhaps they were 

ahead of their time.  Several additional citations can 

be gleaned from a search of Google Scholar (March 

2022), however, none of the articles garnered more 

than 56 citations, which is neither miniscule nor 

extensive. 

     One particularly interesting example, Hovav and 

Gray [17], is a reprint a paper published 15 years 

earlier (Gray and Hovav, [14]) based on scenarios of 

what the IS field would look like in the future.  

Interestingly, the original paper discusses the future 

10 years in the future from that point in time (e.g., 

 
1 My inclination is to think of three distinct time categories 

for purposes of nomenclature – now, the past and the 

future.  This presents a linguistic limitation when 

considering work written at one time, but pertaining to 

another.  The year 2009 was the future in 1999.  In English, 

it would be confusing to call future visions written in 1999, 

in this case, the past future and the realization in 2009 the 

2009, which at the time of this writing is now more 

than 10 years in the past)1.  It is perhaps a missed 

opportunity that the paper was simply reprinted rather 

than annotated with updates regarding the original 

content in contrast to what actualizations had been 

observed in the interval.  Such comment might note 

differences between expectations and actualizations.  

Even further examination of (1) influences that had 

not been anticipated (but could be for a new round of 

analysis of possible futures); (2) other possible 

generators of the expectation/actualization gap; and 

(3) how actualizations set a different stage for 

anticipations from the ‘new future’ could bring 

insights.  In essence, a string of such comparisons of 

future thinking and observation of unfolding events 

promises a second order (or double loop (Agyris, [1}) 

of learning about current status and how to think 

about the future even as the time of observation 

progresses. 

     Another noteworthy aspect of the paper is the 

detailed listing of variables considered and 

assumptions held which generated identification of 

four scenarios two of which are discussed in some 

detail.  Not all papers using scenario research provide 

this level of underpinning for ultimate results.  

Revealing these fundamental components has a 

number of effects.  First, it heightens confidence in 

the content of the scenarios by transparently showing 

their basis.  Second, it allows scholars to consider not 

only the conclusions but also the pathway by which 

they were established.  And third, it allows those 

following to examine, question, rearrange, and 

reformulate these elements to create their own 

alternative scenarios or explore other potential 

conclusions based on different assumptions.  This 

paper as part of the full set by Gray and Hovav 

presents an initial blueprint for other quality future of 

IS work. 

3.2. Targeted Studies – Willcocks, Clarke, 

Kane and colleagues, and Wakunuma and 

Stahl. 

   More recent exemplary future oriented studies 

include works on the surveillance society (Clarke, 

[7]), the robo-apocalypse (e.g., Willcocks, [39]), and 

a proposal for adopting a theory-based approach to 

future past – since these terms also refer to verb tenses.  I’d 

lean toward initial past and projected/realized future 

referencing these two distinct times.  This of course also 

comes up with classic literature such as ‘1984’ now with 

both writing and time being written of in the past. 
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addressing individual privacy and data disclosure 

issues Kane et al., [22].  

     Clarke [7] uses a methodology infrequently found 

in IS drawn from marketing (MacInnis, [28] called a 

“propositional inventory”.  The essential idea is to lay 

out the conceptualizations relative to a domain in a 

reasonably thorough manner.  In this way Clarke 

presents a fairly dystopian view of the many threats 

posed by the increased collection of data about 

individuals and the growing number of ways these 

can be used to make inferences and take actions, 

which are unlikely to be in each individual’s best 

interest.  An interesting premise is that because of 

increasing collection and analysis of individual data, 

this is a unique and emergent problem (and perhaps it 

is), yet there is no strong inclination to compare this 

to other emergent ethical problems that come from 

other actions enabled by IT.  Clarke also presents a 

fairly standard list of research approaches that he 

suggests may be taken to further investigate the issue.  

Clarke draws on and discusses many aspects of 

research that can be associated with the discipline of 

future studies. 

     In contrast, Willcocks [39] takes a more optimistic 

position regarding the future of work relative to 

threats thought to be presented by development of 

AI-enabled robots.  This essay relies on observing 

counter trends to dystopian views of the future of 

work showing how each refutes the vision of a crisis 

of obsolete humanity.  The paper also very carefully 

notes the cumulative effect of other technologies in 

addition to AI and robotics that can influence future 

work and points out both that even if there is no full 

collapse of work opportunities, there can be 

significant large-scale displacements of individuals 

and that avoiding a crisis (or experiencing one) may 

depend on external actors, policy, and planning as 

well as on technological capability expansion.  This 

study does not reference the discipline of future 

studies in particular but is not inconsistent with the 

thrust of logically considering the effect of various 

trends on long term futures. 

     Kane et al., [22] is both cautionary and optimistic.  

This study identifies design principles in order to 

support emancipation for individual users from the 

oppression potentially generated by machine learning 

based applications.  Rather than presenting design 

principles for use in machine learning systems, the 

authors present principles for the design of an 

emancipatory assistant, which to my knowledge does 

not yet exist, that would presumably serve as a filter 

between the individual and the dystopian surveillance 

society that Clarke [7] describes. A part of the stated 

theory includes the omnibus testable proposition that 

using these principles in design will create systems 

that present resistance to oppression.  (One presumes 

that using all four will be more effective than any 

combination of three, two, one, or using other 

principles entirely, however this is not addressed and 

would likely not be resolved without empirical 

testing).  This essay presents four short term design 

principles: design for current (perhaps in addition to) 

past user preferences; for identification and resolving 

of conflicts; for personal storytelling regarding 

accuracy as well as selectively sharing data; and 

educating about alternatives.  It does not explicitly 

reference future studies as an underpinning for the 

work, though nothing would be inconsistent with it. 

     A somewhat different tack is taken by Wakunuma 

and Stahl [37] who present a two-part study designed 

to surface future IS ethical issues.  The first study 

reviewed prevailing literature to identify emergent 

technologies likely to present ethical issues and the 

second study followed this up by interviewing IT 

professionals in regard to the ethical concerns they 

have or expect to have regarding them.  Not 

surprisingly, the study indicated numerous views of 

what constitutes an ethical issue and how these are 

viewed within organizations.  However the study also 

provides a more detailed listing of these ethical issue 

categories: (1) privacy and data protection; (2) 

ownership and trust (presumably that technology will 

be used to the benefit of the stakeholder); (3) security 

in terms of an organization’s ability to secure its own 

and its stakeholders data, (4) technology dependency 

(presumably including addiction to technology and 

serious consequences when it becomes unavailable), 

(5) misuses of technology (presumably those 

intended by design and those discovered by fellow 

users), (6) autonomy and ability for individuals to 

make decisions and take actions, and (7) informed 

consent when decisions and actions of others impact 

the individual.  The list of categories though derived 

from consideration of current (at that time) emerging 

technologies, presents a sort of checklist for 

examination of each generation’s emerging 

technologies.  Though the paper is framed as looking 

at the future and does, indeed, use a sort of collective 

forecasting, the discussion really centers around 

universal categorization of ethical concerns without 

really linking particular technologies to particular 

future threats (or showing how such threat increases, 

decreases, or is modified by the emerging technology 

singly, in clusters or as a whole). 

     Considering these papers as a whole, it seems 

reasonable to conclude that there is a nascent interest 

in IS developing capabilities regarding research that 

addresses the future.  The contention of this paper is 

that, if the implicit assimilation of reference 

disciplines in a mostly ad hoc manner has become a 
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norm in the IS field, perhaps a concerted and 

organized effort to align with the discipline of future 

studies might provide a richer and fuller approach to 

studies in this area as well as a shortcut for authors 

and peer editorial review process participants to 

develop and evaluate work of this sort. 

4. Issues with future studies in IS – time 

orientation, theory, method 

   Above I have attempted to provide a picture of key 

benefits I see deriving from expanding the future 

orientation of IS research.  Below I address a number 

of issues requiring attention and some degree of 

resolution to be persuasive to extant and future IS 

academics regarding first (section 4) some basic 

conceptualization then research methods (section 5).  

4.1. Time Orientations for Future Studies 

   There is significant connection between past, 

present, and future.  One way to consider future 

studies is by considering four distinct time related 

approaches (see Figure 1).  The first is to consider 

history and the past as a source of evaluating prior 

trajectory and source of consideration for patterns of 

continuation.  The second to consider impressions of 

the future found in the present.  For example, 

individuals could be surveyed or interviewed 

regarding their expectations for the capabilities of AI 

robots in 2050.  What is captured is, in a way about 

the future, but firmly rooted in the current 

expectations of that future.  The third is what I term 

the “near future” and can be characterized by 

forecasting.  For example, a study might estimate 

future energy needs of Taiwan for the next 20 years 

and formulating various scenarios by which different 

ways to address these needs with estimated tradeoffs 

of costs and benefits.  The fourth is the longer term 

future characterized by broad and imaginative visions 

serving as goals or warnings of what can be in light 

of current trends, active effort, or inadvertent neglect 

of current opportunities.  One largely held view is 

that can be viewed as multiple images of future 

possibilities (Candy and Kornet, [4]) and, therefore, 

the purpose of future studies is to articulate these 

whether they are extrapolations from past and present 

or represent discontinuities. 

    It is important to keep in mind that while future 

states will inevitably follow from the actualities of 

the present and past, the specification of future states 

are not automatically a function of what has 

transpired.  Rather the potential for discontinuities, 

qualitative changes of type, and innovative new 

directions need always be kept in mind for near and 

even more so for distant future considerations. 

 

 

Figure 1.  Time orientations of Future Studies. 

4.2. Theory and Future Studies 

   Common conceptualization of theory based largely 

on an empirical view of science described by Weber, 

[38], needs reconsideration if we are to make future 

studies a significant part of the MIS body of 

knowledge.  Following Gregor’s [18] logic, theory 

can be of five sorts: analysis (largely categorization 

or taxonomy), prediction, explanation, predication 

and explanation, and design.  Taxonomy has many 

potential applications for future studies for guiding 

discussion within known domains, but does not 

account for as yet unknown emergent categories or 

instances.  Prediction is, of course, possible and 

comparison of individuals making predictions based 

on the number that come to fruition is potentially a 

way to evaluate the overall quality of their 

prognostication.  But predication of states that are 

undesirable benefit from NEGATIVE rather than 

positive correlation.  Theories based on 

understanding are also helpful particularly where 

stable forces are at play such that we expect that light 

will move at the same rate in the future as it has done 

in the past.  Capturing the structure of how elements 

change together and mutually influence trajectories 

aligned with co-evolutionary theories may be useful.  

Tested principles of design that can be reapplied 

across various artifacts and processes may provide 

both prediction and understanding that decrease the 

amount of unintended and negative outcomes from 

creation and adoption of new applications. 

accounting for the interplay of myriad perhaps 

countless influences. 

    One approach to theory in future studies that has 

been proposed can be labelled “current visions of the 

future” found in the work of Rubin as presented by 

Louie (2010).  This approach recognizes the 

difficulty of translating physical science ontology and 

epistemology into future studies. Thus, it posits the 
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existence of models in the present pertaining to 

visions of future states.  These models refer to the 

future as the subject of current attitudes.  As such 

they bridge behavioral sciences focused on attitudes 

and future studies.  Such a study might compare 

optimism and pessimism about the potential harm 

generated by AI presenting systemic differences 

between older and younger people, the technology 

savvy and those less immersed, or those with more 

versus less access to emerging technology. As a 

result of such studies we can investigate (1) the 

structure of currently held models of the future at 

various points in time (some may view the future 

very linearly getting better or worse, others may 

expect it to get worse or better before there is a 

significant change in direction);  (2) by what 

dynamics these mental models can be changed; (3) 

how these state of these models can suggest 

directions for current choices, actions, and policies; 

and (4) the potential effects of these mental models 

on the actualization of particular future states.  f we 

assume that current attitudes about the future, 

whether consciously articulated or latent beliefs will 

inevitably influence the future, then such attitudes 

may provide a guidepost to short and long term 

forecasting and a basis for prediction, even if there is 

a delay in being able to test the accuracy of those 

predictions. 

     Louie (2010) asserts that effects cannot create 

their causes.  In his model of theory, of course, it is 

not the future creating effects but present visions of 

the future.  However, it does not negate the idea that 

visions of the future might influence or even 

determine the selection of actions and decisions that 

ensure or influence particular outcomes in a sort of 

self-fulfilling prophecy.   

    Lalot [26] furthers the notion of examining current 

attitudes about the future by developing a five-

dimensional definition of “futures consciousness”.  

He collects from a range of sources various 

instruments and condenses them into a set of 

questions to provide an overall index and scores for 

each of five dimensions. The scale is presented for 

use by others and can serve as a demographic 

variable for participants in Delphi studies or scenario 

development. It can also be used as an assessment 

tool for self-reflection.  Kooij et al., [24] use a meta-

analysis of many studies suggesting that “futures 

consciousness” can be related to various individual 

outcomes including future health.   

 
2 Where forecasting examines the future moving 
forward from current to future states; backcasting 

4.3. Methods for Future Studies 

   Future studies papers have used many of the 

methods common in IS research, but sometimes with 

a different ‘twist”.  Even though methods may fit 

within the same category, some adjustment may be 

necessary in light of potential alternative futures. 

   Generally, in future studies, there is less emphasis on 

mathematical measures of reliability and validity to 

establish confidence in a data set and its implications 

than there is on the reasonableness and the quality of 

interpretation of results.  Pages devoted to explaining 

data verification tests for validity and reliability as is 

often found in IS literature based on surveys or 

experiments is generally much less pronounced in 

published future studies.  For example, Randle et al., 

[32] surveyed more than 2000 respondents in four 

countries using single item measures with zero 

reporting of validity or reliability calculations yet 

produced a stimulating and thought provoking study. 

    Some IS scholars, for this reason, may be tempted 

to dismiss future studies as speculative and 

unconfirmed.  But this is more likely to be the result 

of commitment to an extant paradigm where transition 

to the study of the future may require working within 

an alternative set of premises and asking quite 

different questions.  

    Nevertheless, a good deal of future studies work is 

based on common methods, but often with their own 

particular customization, others, particularly scenarios 

and Delphi technique are rarely seen in IS research, 

but integrating a future orientation into the discipline 

they present areas of potential growth.   

 

4.3.1. Methods Targeted to Studying the Future 

    Halicki [19] presents 90 methods specifically 

targeted to future studies.  Many of these are more 

detailed variations of basic forecasting, scenario 

building, and delphi type techniques. Any of these can 

be adapted for studying issues of technology, 

information technology and/or socio-technical 

systems.  Below I discuss the larger categories of 

scenario, delphi technique, and a technique that should 

grow with aging future study projects that reexamines 

them in light of actual changes and new future 

projections. 

     Scenarios were used with several variations in 

format.  These included (1) deriving scenarios from 

document analysis then exploring their implications in 

focus groups.   (2) deriving scenarios in focus groups 

and using ‘backcasting’2 to identify issues and 

looks reverses this process by considering how a 
future state may have been arrived at. 
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possibilities implied by the scenarios.  (3) with 

identification of causal relationships to identify key 

indicators for dashboard construction and creation of 

causal network diagrams for the purposes of further 

discussion (Eden and Ackermann [11]; (4) with 

stakeholder ‘activation’ to consider effects of policy 

and future possible events on various stakeholders and 

interactions among these.  To the extent that empirical 

data is available that addresses current and past 

manifestations of the phenomena or domains of 

interest, scenarios are well advised not to ignore this, 

but rather to show where simple continuation 

trajectories are not inevitable and/or where alternative 

patterns are either likely or important to account for 

even if improbable.  Note that scenario usage has at 

least two distinct components, each of which can be 

used in multiple ways – how they are derived and once 

assembled how they are analyzed or processed. 

     Delphi technique was used, for example, with an 

“implication wheel” to trigger participants to consider 

first order effects based on a key question (Bengston 

et al., [2]).  This was followed, for each first order 

effect second order implications, further followed by 

third order effects.  The technique generated a rich set 

of considerations relative to the initial question.  

Delphi studies vary greatly with the scope of the starter 

questions.  Another study focused narrowly on use of 

3D printing as a possible means to democratize 

manufacturing in India (Birtchnella [3]).  Note that 

even with a narrowly focused question economic, 

social, and technical aspects may create a complex 

discourse involving socio-technical interactions. 

Broader questions, such as hypothetically, how will 

3D printing be used in the future, are likely to produce 

a broader array of alternatives but fewer opportunities 

to generate specific policy recommendations.  Results 

of Delphi studies with academic experts can (and 

perhaps should) be further ‘tested’ with other 

stakeholders. 

     Prediction Mining.  Consider the possibility for an 

innovative method that I’ve called “prediction 

mining” as a style of literature review.  The origin of 

this idea is a paper by Kendall [23] which discussed 

what at the time were 7 emerging information 

technologies: Animation, hypertext, client/server, 

communication coordination media, group support 

systems, executive information systems, and web-

based coordination.  Clearly now more than 20 years 

after the original article, the initial visions presented 

have in some cases become routine and embedded in 

society, in other cases increasingly sophisticated for 

specialized users, and not yet fully manifest.  It is 

potentially meaningful to consider how technologies 

like hypertext and web-based coordination have 

become essentially invisible as they are embedded in 

routine Internet systems or software like Sharepoint.  

Executive information systems have largely been 

subsumed in the domain of dashboards, though the 

management of underlying data accumulation and 

manipulation remains more a custom than 

standardized task.  Animation and related tools are 

many-fold advanced from those discussed by Kendall 

[23], with packages like Photoshop having grown 

through multiple versions and the addition of an ever 

increasing array of features. Client-server as a concept 

of local clients requesting services from high powered 

servers has become foundational in web systems, 

though the initial proprietary versions of client server 

have largely disappeared.  Simply updating the status 

of these implicit predictions is of some interest, 

however, a number of additional questions are 

suggested: (1) where do these technologies go next – 

is there room for additional growth from current 

manifestations? (2) are there patterns why some of 

these have taken different evolutionary trajectories? 

And, perhaps most interesting (3) what are the current 

emerging technologies of interest and what, if 

anything, can we learn from the experience of these 

precursors that can help us project one or more 

scenarios for their expected future pathways?   

4.3.2. Adjusting Methods Commonly Found in IS 

     Conceptual papers represent various types of 

structured thinking.  Structuring approaches for future 

studies papers include: (1) presenting, defining, and 

illustrating terms potentially useful in discussing 

existing but unnamed or anticipated future entities.  

One paper described technology zones (resembling 

paradigms as collections of commonly held views 

pertaining to a technology or system) and knowledge 

infrastructures (referring to the people, networks, and 

institutions that create and hold these views. (2) 

comparison of the vocabulary and technique of various 

knowledge systems seeking methods for integration of 

these conceptual domains.  Examples included 

comparison of future studies with complexity science, 

“life stage” studies within sociology, multi-level 

hierarchy concepts from systems theory each with 

policy studies.  Such comparison allows translation of 

knowledge from one domain to another (analogous to 

having common identifiers and foreign keys for 

knowledge instances).  It also allows expansion of 

both areas by incorporation of missing elements 

present in the other domain.  (3) presenting a relatively 

free style discussion of an idea featuring its 

background and history from a critical perspective 

often emphasizing its potential unintended negative 

consequences.  And (4). identification of a wide range 

of issues with detailed analysis of each.  Such 
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conceptual papers frequently emphasize story telling 

as a mechanism for understanding and a critical 

approach to challenging cultural assumptions and 

norms [Slaughter 34]. 

    To paraphrase Hovorka and Peter [21], such 

conceptual papers may be derived from at least four 

processes: (1) restructuring the world, meaning to 

investigate the implications of major changes in 

assumptions; (2) committing to the future in the sense 

of making visible likely and less probable future 

states; (3) speculatively engaging with more detailed 

interactions of particular future possibilities with a 

broad array of additional factors; and (4) investigating 

alternative possibilities suggesting analysis of possible 

and probably consequences of changes of future states. 

     Forecasting and simulation in many guises are 

used in futures research, particularly the branch that 

stresses the near future and relatively narrow 

projections.  For example, a relatively straightforward 

forecasting approach using linear modeling to define 

goals and constraints was examined relative to energy 

“prosumers” in Finland, customers who also produce 

energy for example homeowners using solar panels or 

windmills then selling surplus power to the grid (Child 

[6]).  Data regarding costs and power created across a 

number of potential configurations was projected 

across decades to come.  The entire range of related 

mathematical techniques based on varied distributions 

and/or categorical data, may be used for examining 

implications of current data and/or tradeoffs among 

policy alternatives. 

     Literature review can be used to look for many 

purposes including (1) the search for ‘weak signals’ 

suggesting nascent but not yet manifest future issues 

and (2) exposing omission of important topics from 

prior literature.  Such issue surfacing may serve as 

input to scenario building or Delphi question 

structuring. 

     Ethnography can be used to surface, exemplify, 

compare, and transfer images of the future. Candy and 

Kornet [4] exemplify this through a series of cases 

where they interact with various populations to elicit 

and communicate about possible futures including a 

residents of a “Chinatown” to others residing in 

environmentally challenged neighborhoods. 

     Bibliometric analysis was used to examine the 

trajectory of research output at entrepreneurial 

universities particularly in the arena of knowledge 

transfer (Forliano [13].  The paper projects future 

trends and the method could be extended to IS 

application families such as digital transformation or 

Internet of Things.   

     Grounded theory is exemplified by Fergnani and 

Song [12] who use science fiction films, rather than 

interviews, as the basis for a grounded theory futures 

study.  Another study Pirhonen et al., [30] used 

grounded theory to examine attitudes among elderly 

nursing home patients about the possibility of 

receiving care from robots.  The intent was to surface 

obstacles between current attitudes and robot design 

that would increase value of such service provision 

mechanisms.  Paradoxically, if it were to take 20 years 

for robot service levels to come up to standards, it 

would be the 45 year old people today rather those now 

65 years old whose attitudes would matter, though 

they might find it difficult to project their own future 

needs while still in prime condition. 

     Design science and action research in the sense of 

artifact construction and identification of design 

principles can provide tools that influence our 

experience of the future (for better and worse).  Tools 

that facilitate the examination of future states, such as 

supporting backcasting to define intermediate future 

states relative to longer term equilibria or data mining 

to locate weak signals or possibly but unlikely trends, 

may be a target for future studies designs. Linehan et 

al. [27] suggest the use of fiction as a way to stimulate 

designer thinking about a fuller range of consequences 

for their design and creation of artifacts. 

     A “mixed-method” approach can use forecasting 

methods for quantitative analysis of projections 

relative to future labor supply and demand along with 

semi-structured interviews for interpretation of the 

quantitative findings.  In an interesting approach one 

future studies article (Snegirev and Bidzhiev, [35]) 

focused on methods to integrate qualitative and 

quantitative data within the same analysis procedure.  

They did this by performing quantitative forecasts of 

particular skill needs and separately qualitative 

forecasts for particular skills and the nuance of what 

exactly is needed for anticipated jobs.   

5. Evaluating Future Studies IS Research 

    Given the uncertainties of the future and the 

emphasis on guiding decisions and actions rather than 

proving causal relationships, editors, reviewers, and 

readers face the tangible problem of how to select or 

reject any particular article.  Chiasson et al., [5, p. 

376] raise this issue as a major impediment to the 

diffusion of futures research in the IS canon.  The 

criteria for publication within the future studies 

discipline is stated by Fred Phillips in his final 

editorial of Technological Forecasting & Social 

Change [31] as:      
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“To be publishable, the Associate Editors and I 

simply have had to view a paper as a well-

presented and definite contribution to TA or TF 

knowledge. This criterion has allowed for quite 

daring, but well reasoned, ventures into e.g., 

very long baseline (thousands of years) 

historical trends. We have pursued academic 

rigor, but not academic orthodoxy. (pp. 1-2).”  

     Such an attitude probably sends a horrified shiver 

up the spine of doctoral student advisors as it shifts 

risk for research from methodological adroitness 

incrementally extending knowledge on relatively 

low-risk topics to the search for innovative topics and 

approaches with sophisticated thinking about them.  

In fairness, it also represents a commitment to the 

judgment of editorial gatekeepers, the assumption of 

even-handed intentions, and the offsetting of biases 

through a wide diversity of editorial styles, and 

diverse personal demographics. 

     It may be tempting to transfer and modify what 

we are familiar with having largely treated IS as a 

behavioral science, but it is likely a mistake if applied 

to future oriented IS studies as (1) the underlying 

basis for defining goodness and, therefore evaluating 

it, is likely to have different roots; (2) such transfer 

may retain elements that prove inhibiting or even 

meaningless in future studies (e.g., what does ‘power 

analysis’ or “test-retest reliability” even mean when 

considering policy implications of future scenarios?) 

And (3) the effort to reduce the error and variance 

associated from human inclusion in research might 

need to be reversed to feature such variety and range 

of possibilities.  Rather than look for indicators of 

accuracy (e.g., whether predictions match future 

actualities) or some equivalence with future scenarios 

or Delphi results, the notion of accuracy as a measure 

of quality may need to be set aside.  Measures of 

precision may need to be replaced with consideration 

of reasonableness.   

We can also consider the effects of 

emerging digital technology on new ways to conceive 

and research the future.  The relation of physical and 

digital worlds exemplified by recent discussions of 

metaverse, Internet of things, and digital 

transformation present new ways to consider both 

what questions are vital to investigate and how we 

might approach such inquiry. 

6. Conclusion 

The discipline of future studies has generated a huge 

body of literature.  Comments in regard to the nature 

of this field are based on the author’s personal 

idiosyncratic sampling and reflections.  This essay 

does not represent itself as a literature survey.  No 

effort is made to comprehensively describe the 

components of future studies or to describe the full 

range of its debates or common agreements.  Clearly 

such investigation remains for future research. 

     This essay has presented argumentation regarding 

the importance and potential value to the IS field in 

expanding its offerings regarding the future; has 

discussed some initial treatments of the future in 

extant literature; focused on the fundamental 

difference between study of the future and traditional 

physical and behavioral sciences illustrating the need 

for tweaking traditional IS research methodologies 

for their use in consideration of the future. 

References  

1. Agyris, C. (1976). Single-loop and double-loop 

models in research on decision making.  Administrative 

Science Quarterly, (21), 363-375. 

2. Bengston, D.N., Crabtree, J., and Hujala, T. 

(2020). Abrupt climate change: Exploring the implications 

of a wild card.  Futures 124 102641, pp. 1-10. 

3. Birtchnella, T., Dlyb, A., and Heemsbergen, L. 

(2020).  Digital swadeshi and 3D printing intellectual 

property in India: The multi-level perspective, causal layered 

analysis and backcasting. Futures 122 (102596), pp. 1-10. 

4. Candy, S., & Kornet, K. (2019). Turning foresight 

inside out: An introduction to ethnographic experiential 

futures. Journal of Futures Studies, 23(3), 3-22. 

5. Chiasson, M., Davidson, E., & Winter, J. (2018). 

Philosophical foundations for informing the future(s) 

through IS research. European Journal of Information 

Systems, 27(3), 367-379. 

6. Child, M., Bogdanov, D., Aghahosseini, A., and 

Breyer, C. (2020).  The role of energy prosumers in the 

transition of the Finnish energy system towards 100% 

renewable energy by 2050. Futures 124 (102644), 1-18. 

7. Clarke, R., (2019).  Risks inherent in the digital 

surveillance economy: A research agenda.  Journal of 

Information Technology, Vol. 34(1) 59–80.  DOI: 

10.1177/0268396218815559 

8. DeLone, W. H., & McLean, E. R. (1992). 

Information systems success: The quest for the dependent 

variable. Information Systems Research 3(1), 60-95. 

9. DeLone, W. H., & McLean, E. R. (2003). The 

DeLone and McLean model of information systems success: 

A ten-year update. Journal of Management Information 

Systems, 19(4), 9-30. 

10. Denning, P.J. and Lewis, T.G. (2017).  

Exponential laws of computing growth.  Communications of 

the ACM, 60(1), 54-65.  DOI:10.1145/2976758. 

11. Eden, C. and Ackermann, F. (2021).  Modelling 

stakeholder dynamics for supporting group decision and 

negotiation: theory to practice.  Group Decision and 

Negotiation, 

12. ; (30)5, 1001-1025. 

13. Fergnani, A., and Song, Z. (2020).  The six 

scenario archetypes framework: A systematic investigation 

Page 5853



10 

 

of science fiction films set in the future.  Futures, 

124(102645), pp. 1-21. 

14. Forliano, C., De Bernardi, P., and Yahiaoui, D. 

(2021).   Entrepreneurial universities: A bibliometric 

analysis within the business and management domains.  

Technological Forecasting & Social Change, 165(120522), 

1-16. 

15. Gray, P. and Hovav, A. (1999).  Using scenarios 

to understand the frontiers of IS.  Information Systems 

Frontiers, 1(1). 15-24. 

16. Gray, P. and Hovav, A. (2007).  The IS 

organization of the future: four scenarios for 2020.  

Information Systems Management, 24(2), 113-120. 

17. Gray, P. and Hovav, A. (2008).  From Hindsight 

to foresight: Applying futures research techniques in 

information systems.  Communications of the Association 

for Information Systems, 22(12), 211-234. DOI: 

10.17705/1CAIS.02212. 

18. Gray, P. and Hovav, A. (2014).  Using scenarios 

to understand the frontiers of IS. Information Systems 

Frontiers. 16, 337–345.  DOI 10.1007/s10796-014-9514-5 

19. Gregor, S. (2006). “The nature of theory in 

information systems,” MIS Quarterly, 30(3) 611-642. 

20. Halicka, K. (2016), Innovative classification of 
methods of the future-oriented technology analysis.  
Technological and Economic Development of Economy, 
22(4): 574–597. doi:10.3846/20294913.2016.1197164. 
21. Hovav, A. and Gray, P. (2002).  Future penetration 

of academic electronic journals: four scenarios. Information 

Systems Frontiers; 4(2), 229-244. 

22. Hovorka, D. S., & Peter, S. (2021). Speculatively 

engaging future(s): four theses. MIS Quarterly, 45(1), 461-

466. 

23. Kane, G.C., Young, A.G., Majchrzak, A., and 

Ransbotham, S.  (2021). Avoiding an oppressive future of 

machine learning: A design theory for emancipatory 

assistants.  MIS Quarterly, 45(1),371-396.  DOI: 

10.25300/MISQ/2021/1578 

24. Kendall, K.E. (1997). The significance of 

information systems research on emerging technologies: 

seven information technologies that promise to improve 

managerial effectiveness. Decision Sciences, 2(4), 775-792. 

25. Kooij, D. T. A. M., Kanfer, R., Betts, M., & 

Rudolph, C. W. (2018). Future time perspective: A 

systematic review and meta-analysis. Journal of Applied 

Psychology, 103(8), 867–893. 

https://doi.org/10.1037/apl0000306 

26. Kurzweil, R. (2005). The singularity is near. 

Viking Press. 

27. Lalot, F., Ahvenharju, S., Minkkinen, M., and 

Wensing, E. (2020). Aware of the future?  development and 

validation of the futures consciousness scale.  European 

Journal of Psychological Assessment, 36(5), 874–888.  

https://doi.org/10.1027/1015-5759/a000565 

28. Linehan, C., Kirman, B. J., Reeves, S., Blythe, M. 

A., Tanenbaum, J. G., Desjardins, A., & Wakkary, R. 

(2014). Alternate endings: using fiction to explore design 

futures. In CHI'14 Extended Abstracts on Human Factors in 

Computing Systems, 45-48. 

29. MacInnis, D. J. (2011). A framework for 

conceptual contributions in marketing. Journal of 

Marketing, 75(4), 136–154. 

30. Moore, G. (1965). Cramming more components 

onto integrated circuits. Electronics 38(8), 114–117. 

31. Pirhonen, J., Tiilikainen, E. Pekkarinen. S., 

Lemivaara, M., and Melkas, H. (2020). Can robots tackle 

late-life loneliness? Scanning of future opportunities and 

challenges in assisted living facilities. Futures 124(102640), 

2-12. 

32. Phillips, F. (2021).  Passing the baton: Phillips to 

Cunningham and Hu as Editors-in-Chief.  Technological 

Forecasting and Social Change.  162, 1-3. 

33. Randle, Eckersley, & Miller L (2017). Societal 

and personal concerns, their associations with stress, and the 

implications for progress and the future. Futures. Published 

online 27 July 2017. 

https://doi.org/10.1016/j.futures.2017.07.004 

34. Sarker, S., Chatterjee, S., Xiao, X., and Elbanna, 

A. (2019). The sociotechnical axis of cohesion for the is 

discipline: its historical legacy and its continued relevance.  

MIS Quarterly, 43(3), 695-719. 

35. Slaughter, R. A. (1998). Futures studies as an 

intellectual and applied discipline. American Behavioral 

Scientist, 42(3), 372-385. 

36. Snegirev, A. and Bidzhiev, A.  (2020). The 

empirical analysis of a macro-level anticipatory system 

emergence: The construction of a national system for skill 

needs anticipation and matching.  Futures, 124(102635).  

https://doi.org/10.1016/j.futures.2020.102635.  

37. Toffler, A. (1970). Future shock.  Bantom Books. 

38. Wakunuma, K.I. and Stahl, B.C. (2014) 

Tomorrow’s ethics and today’s response: An investigation 

into the ways information systems professionals perceive 

and address emerging ethical issues.  Information Systems 

Frontiers, 16, 383–397. 

39. Weber, R. (2012). Evaluating and developing 

theories in the information systems discipline. Journal of the 

Association for Information Systems, 13(1), 1–30. 

40. Willcocks, L. (2020). Robo-Apocalypse 

cancelled? Reframing the automation and future of work 

debate.  Journal of Information Technology, 35(4), 286–302.  

DOI: 10.1177/0268396220925830 

Page 5854

https://doi.org/10.1027/1015-5759/a000565

