Proceedings of the 55th Hawaii International Conference on System Sciences | 2022

Designing the Future With the “Delphi Design Sprint”:
Introducing a Novel Method for Design Science Research

Katja Thoring
Anbhalt University of Applied Sciences,
Delft University of Technology
katja@thoring.com

Hermann W. Klockner
Anbhalt University of
Applied Sciences
hwkloeckner@me.com

Roland M. Mueller
Berlin School of Economics and Law,
University of Twente
roland.mueller@hwr-berlin.de

Abstract

This paper introduces a novel innovation method
that focuses on the development of future-oriented
artifacts. The “Delphi Design Sprint” combines two
existing methods—the Delphi method and Design
Sprints. The development of the method follows an
action research approach and was tested and validated
in a university-led design project involving a panel of 20
international experts. This paper introduces the method
and describes exemplary results of the project’s
outcome.

1. Introduction

The development of new artifacts is one of the
major concerns of the Information Systems (IS) field. IS
artifacts are defined as constructs, abstracted models,
methods, and instantiations [1], and, hence, can include
digital products and applications, computer systems,
information and communication technologies (ICT),
and cyber-physical systems. All these types of artifacts,
however, are highly impacted by technological
advancements and contextual changes. For example, the
2020 pandemic will most likely have an impact on how
we will work and communicate at our future
workplaces, but until today, we cannot say exactly, how
ICT systems need to adapt to this future scenario.
Nonetheless, systematic future studies are less
considered in IS curricula and research [2].

Traditional futurology methods, such as trend
extrapolation and forecasting, scenario methods, and the
Delphi method [3] mainly focus on confirming future
scenarios, but not on developing new, future artifacts
[4]. Common approaches that do focus on developing
future artifacts include speculative and critical design
[5, 6], and science fiction, which, however, can be
regarded as less scientific and are more commonly used
in artistic fields.

There exist various methods for testing newly
developed artifacts [7], for example through user
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feedback or usability tests. Such methods are commonly
used in the design and IS fields. But when designing for
future scenarios, there might not be appropriate users
available that would understand the context and the
described future problems, and hence, they would not be
able to estimate the appropriateness of a proposed
design solution. This problem has rarely been discussed
in the IS discipline, so far [2].

Hovorka and Peter [8] present an overview of
futurology methods and approaches in relation to the IS
discipline. In a similar vein, Peter, Riemer, and Hovorka
[4] suggest the development of “artifacts from the
future” to engage audiences in the discussion of
emerging technologies. They present a typology of
future artifacts, distinguishing them into historical
artifacts,  science  fiction  artifacts,  artifacts
demonstrating future technology, artifacts creating
vicarious experiences, artifacts creating an intended
impact, and thought experiments. Such future artifacts
could be developed through various approaches like
“critical design” [5], “design for debate” [9], or through
science fiction [10], but would lack scientific validation.
Hence, the authors suggest to expose these “artifacts
from the future” to decision-makers, innovators, or
policy makers for discussion. We build on this
suggestion by introducing a method that involves
both—the design of future artifacts, and the discussion
and potential validation of the design concepts through
expert feedback.

This paper introduces a novel design science-based
method that focuses on the development of future-
oriented products and services. The “Delphi Design
Sprint” combines two existing methods—the Delphi
method [3] and Design Sprints [11].

The Delphi method is an approach for future
forecasting that involves a panel of experts. Typically,
experts rate and comment on given hypotheses or future
scenarios in several rounds, with the goal to reach a
consensus, which can be discussed in a concluding
workshop.
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A Design Sprint is a 5-day workshop that follows a
typical design thinking process [12, 13] with the goal to
develop, prototype, and test an idea.

We combine both approaches into a new method,
called Delphi Design Sprint, that consists of future
scenarios and developed design concepts, that are
presented to and rated by a panel of invited experts. We
argue that involving experts from different related fields
increases the chances that the developed design
solutions would actually become relevant in the future.

As a consequence, the goal of this paper is the
introduction and testing of a novel design-science based
method for developing artifacts of the future.

2. Delphi Design Sprint Development
2.1. Action Research Methodology

Our method for developing and testing the Delphi
Design Sprint method, is following an action research
cycle [14]: (1) Plan, (2) Act, (3) Observe and Evaluate,
(4) Reflect and Iterate, and (5) Redesign. Accordingly
in Step 1, we developed a Plan for the Delphi Design
Sprint method, as described in Section 2.4. In Step 2,
Act, we applied the method in an exemplary project in a
real-life context. In Step 3, we Observe and Evaluate the
developed method and obtained feedback from the
participants, both steps outlined in Section 3 of this
paper. And in Step 4, we Reflect and Iterate the method,
as outlined in the Discussion Section 5. In Step 5, the
Plan to Redesign the method is outlined in the “Future
Work” subsection. The suggested Delphi Design Sprint
method is comprised as a combination of two existing
methods, the Delphi method and Design Sprints, which
are briefly described in the next subsections.

2.2. Delphi Method

The Delphi method is a systematic future
forecasting approach mainly relying on a panel of
experts. It was developed in the 1950s at the RAND
corporation [15]. The name “Delphi” refers to the
Oracle of Delphi, a prophecy site in ancient Greece.

The underlying idea of the expert panel is the
assumption that a collective opinion would outperform
individual expertise [3], a concept nowadays often
referred to as “collective intelligence” [16]. Through a
structured communication process, often performed via
questionnaires, experts discuss a complex topic, develop
hypotheses or future scenarios, or rate such hypotheses
that are presented to them [3]. The organizing
researchers would collect the experts’ feedback in an
overview. In a subsequent step, the researchers would
present this overview back to the experts, so that they

could revise their ratings based on the feedback of the
other experts. The goal of the process is to reach a
consensus among the experts. Hence, a Delphi study is
typically constructed around several rounds of expert
feedback. The experts usually remain anonymous,
sometimes even until after the completion of the study,
to avoid bias and to allow for “honest” feedback and for
changing one’s mind without losing credibility.
Therefore, the method reduces the potential negative
impact of group dynamics [17]. The advantages of
anonymity in design teams is discussed for example in
[18]. Moreover, the Delphi method is suitable to involve
experts in remote locations as it allows asynchronous
responding. According to several sources [19, 20], the
Delphi method is most often used to identify problems,
determine solutions, or to explore complex,
interdisciplinary issues, which involve new or future
trends for a given context. However, to the best of our
knowledge, the method is rarely used to develop design
science-based artifacts.

| FUTURE SCENARIOS I

\L Expert Evaluation

| REFINED SCENARIOS I

J, Expert Evaluation

REFINED SCENARIOS

J/ Expert Evaluation

WORKSHOP

\L Expert Discussion

GOAL:
CONCENSUS

Figure 1: Delphi Method

Figure 1 illustrates a typical Delphi study consisting
of several rounds and an (optional) concluding
workshop.

2.3. Design Sprints

Design Sprints are a well-known method for the
kick-off of digital product developments, especially in
the start-up sector. Developed by Jake Knapp in 2016 at
Google Ventures [11], the method focuses on fast
iteration and stakeholder involvement and has been the
cradle of numerous products, mostly in the digital
service design field. The scope of a design sprint is
usually defined by focusing on one holistic project kick-
off within the frame of one week. The design sprint
method is based on the concept that an idea does not
need to pass the full product development cycle
including “build” and “launch” in order to gain insights
for improving the concept.

Each day is usually linked to one specific activity
in order to brainstorm, prototype, test and refine a

Page 5799



project concept. Each activity is dedicated to one day of
the five-day workshop: (1) Map, (2) Sketch, (3) Decide,
(4) Prototype, and (5) Test. It builds onto the well-
known design thinking process [12, 13] and adds the
elements of prototyping and testing in order to achieve
a high level of confidence in the development and a
stronger stakeholder acceptance [21], (Figure 2).

Day 1 Day 2 Day 3 Day 4 Day 5
MAP SKETCH DECIDE PROTO- TEST+
TYPE LEARN

Test with tar-
get customers

Research; Brainstorm, Internal Build a testa-
outline visualize ideas; revision; select ble prototype
goals; list user journey best ideas e.g. click-
threats and map; technical dummy)
opportuni- feasibility;
ties economical

viability

Figure 2: Design Sprint, adapted from [11]

It can be criticized that the design sprint
process focusses on speed rather than on scientific rigor
and thoroughness. Moreover, the method typically
focuses on current contexts, rather than on future
scenarios. User feedback in design sprints is typically
inquired through direct user testing in day 5. However,
we argue that this approach is not adequate for
developing future artifacts, because today’s users will
most certainly not be able to evaluate the usefulness of
a solution for contexts they have not yet encountered.

Critique on the design sprint method comes
from design practice rather than from academia, though,
mainly questioning the lack of scientific rigor and depth
[22].

These limitations of both established
methods, the Delphi method and design sprints, for
developing artifacts for the future, warrant our goal to
develop a novel method integrating the best of both
approaches—the Delphi Design Sprint.

2.4. Delphi Design Sprint Method

We argue that both methods—the Delphi
method and design sprints—individually do not provide
the adequate toolset to develop future artifacts. To
illustrate the theoretical foundation for this identified
gap, we refer to the concept of epistemic injustice [23]
which describes the phenomenon of inequality of
knowledge access. Hermeneutical injustice occurs when
people’s experiences, needs, and wishes are not well
understood, due to historic gaps [23]. We project this
concept into the future, where the wishes and needs of
future users cannot be researched and understood
appropriately, simply because the future is not there yet.
For this scenario the—otherwise proven—methods of
design thinking and design sprints will not work. The
designers of the present cannot empathize or conduct
interviews with users of the future. This illustrates the

limitations of design sprints when designing for future
contexts.

While the Delphi method focuses on
confirming future scenarios without creating any
artifacts, the design sprint focuses on fast development
and iteration of contemporary (non-future) artifacts. A
combination of both methods appears to be the sweet
spot for developing artifacts for the future.

After a thorough analysis of both existing
methods, we identified the core concepts of each and
aligned these as intertwined steps within our available
timeframe for the intended application of the Delphi
Design Sprint. The steps are not simply executed one
after the other, but rather conceptualized as iterative
loops each influencing the other. We took the Delphi
scenarios as an input into the design sprint process to
strengthen an expert-validated scope, then validated the
concepts in the form of the user journey internally, and
finally gathered expert feedback from the visual concept
prototypes in order to reiterate the ideas in terms of
“desirability” and “feasibility”.

We argue, that a Delphi Design Sprint has the
potential to merge the academic rigor of the Delphi
method with the pace and practical execution of design
sprints, fostering a new transfer culture and building a
viable iteration bridge between thorough expert research
and startup implementation speed. Moreover, the novel
method allows the testing of future-targeting design
concepts with an expert audience that is able to better
estimate the potential applicability of the future
concepts than normal users would do.

3. Application of the Delphi Design Sprint
in a Real-Life Project

In order to validate and test the developed Delphi
Design Sprint method, we applied it in a real-life
context. This case study represents the “Act” step in the
action research cycle. We developed a project in a
Master program for design, involving 14 Master
students, two researchers (who are both co-authors of
this paper), and 20 international experts. Our project’s
topic was “The Office of the Future” in which design
solutions for the office for the upcoming 5 to 15 years
should be developed.

In the next subsections, we describe the selection
and expertise of the experts, the Delphi Design Sprint
cycle, and the project’s results.

3.1. Expert Selection
Our Delphi Design Sprint involved a panel of 20

international experts, 14 design master students, and 2
researchers. The experts were recruited based on the
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personal network of the two involved researchers as
well as through cold-call inquiries. We aimed to build a
diverse panel composed of key informants [24] that
would represent a broad variety of relevant disciplines
with different perspectives. Consequently, among the 20
experts were experts on the methods (e.g. futurologists
and design thinking experts), but also experts on the
target topic of the project, such as office planners,
architects, and technology experts (Figure 3). The
invited experts had an average of 19.3 years of
professional experience and a median of 15 years. They
work in the USA, Germany, and the Netherlands.

The experts were anonymized in the first four
rounds to mitigate potential bias and tacit influences
between experts. The experts learned about who else
participated only in the final workshop.

Organizational Development
Futurology

Office Planning

Architecture

Interior Architecture / Furniture
Technology / Material

Design

Sociology

Urban Planning  (e——

Science Fiction i ————
Psychology (mmmmm
Demographics
Real Estate Development /e

0 1 2 3 4 5 6 7 8 9

Figure 3. Expertise areas of the 20 involved experts
(multiple answers possible)

3.2. Delphi Design Sprint Project Cycle

The Delphi Design Sprint process lasted over eight
weeks and consisted of a preparation phase, four rounds,
and one concluding workshop. In between each round,
the student group developed iterations and/or new
concepts. Within the design sprints, internal revision
rounds winnowed the selection of concepts to be
presented to the experts. Figure 4 illustrates the entire
process as a flow chart. The left part of the chart
illustrates the experts’ perspective, and the right part
illustrates the internal view.

The response rate for the rounds 1 to 4 was 100%
This extraordinarily high response rate can be attributed
to the following facts: The qualitative nature of the
study, involving only 20 experts, may have led to a
higher engagement of the experts than in a typical (more
quantitative) Delphi study, in which the experts were not
so closely involved. Furthermore, being part of
developing a new method and rating tangible design
ideas was seemingly very attractive to the experts.
Moreover, the asynchronous schedule of the first four
rounds allowed the experts to respond to the
questionnaires on their own pace. Finally, we sent up to
three follow-up reminders after each round, which was
able to engage also those experts who were late with

their responses. The response rate for the concluding
workshop was lower, at 75%. Although all 20 experts
expressed high interest and willingness to participate,
five of them could not clear out the scheduled half day
at the suggested date.

Experts’ View ! Internal View

Preparation Phase

30 FUTURE SCENARIOS

{ INTERNAL
I 20 FUTURE SCENARIOS
EXPERT ;
EVALUATION Round 1
I 23 FUTURE SCENARIOS + 14 CONCEPTS

REVISION
EXPERT

EVALUATION Roupd 2

DESIGN SPRINT

ENARIO ITERATION
ESIGN SPRINT

I 18 REFINED CONCEPTS AND VARIATIONS | o

EXPERT

EVALUATION Round 3 : DESIGN SPRINT

 ITERATION
I 9 REFINED ARTIFACTS I ovrnenent

Rouind 4

EXPERT
DiscUssioN >

B { SCENARIO ITERATION
v

FINAL 23 FUTURE SCENARIOS o}

FINAL 9 FUTURE ARTIFACTS

0%
Figure 4. Delphi Design Sprint process flowchart

3.3. Internal Preparation Phase

In the internal preparation phase prior to the first
round, students developed 30 future scenarios based on
literature research and own speculations. In an internal
revision with the two involved researchers, these 30
scenarios were narrowed down to 20 to be presented to
the experts in round 1 of the Delphi Design Sprint. Our
internal exclusion criteria at this point were: (a)
concepts that were addressing futures that were too far
and not within our 5-15 years time range, and (b)
scenarios that were considered by the two researchers as
too obvious or already existing.

The developed scenarios were clustered into three
categories that also represent different horizons on the
future timeline: (1) the post-pandemic workspace (next
1-5 years), (2) workspaces for Generation-Z (next 5-10
years), and (3) the impact of emerging technologies like
artificial intelligence or self-driving vehicles (next 10-
15 years).

3.4. Development and Iteration of Future
Scenarios

The selected 20 scenarios were presented to the
experts as an online questionnaire, each scenario
described as approximately 20 to 50 words of text. Each
scenario was phrased rather radically, in order to
instigate controversial feedback. The experts were asked
to rate each scenario based on (a) the likelihood that the
scenario would become reality, and (b) how interesting
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they found the scenario in general. Those ratings were
presented as a 5-point Likert scale, ranging from “very
likely” to “not likely at all”, or “very interesting” to “not
interesting at all” respectively. Additionally, the experts
were invited to provide comments and explanations on
their ratings. and to suggest adjustments to the presented
scenarios, or additional scenarios. This triangulation of
quantitative rating and qualitative feedback resulted in a
more complete picture regarding the experts’ opinion.
An example for a future scenario from the post-
pandemic category is scenario #6 “Visible Health”:

The physical health of the employees is live-tracked
and displayed publicly. People who endanger their
colleagues are being radically  disciplined.
Employees who enter the office sick are laid-off.

This scenario received very negative ratings and, hence,
was modified significantly during the subsequent
rounds. The final version of the scenario after the
concluding workshop was rephrased as follows:

The health of the employees is analyzed discreetly
and confidentially by the office’s infrastructure.
The collected data is pseudonymized and encrypted,
and processed and communicated only to the
employees themselves. The health of the employees
has been sustainably improved through the
predictive discrete digital measures.

The experts’ comments were (anonymously)
presented to all experts in the subsequent rounds to
allow for considering new arguments and possibly
adjusting one’s opinion accordingly. After each round,
the results were analyzed and visualized as a graph and
presented to all experts. Based on the feedback of the
experts, the proposed future scenarios were iterated in
order to draw towards a consensus. Three new scenarios
were included based on the experts’ input.

These iteration steps were processed within Rounds
1 and 2 of the Delphi Design Sprint (as outlined in
Figure 4). In the concluding workshop, the scenarios
were finalized in a joint discussion with exchange of
arguments.

The goal of these steps was to reach a consensus
among the experts regarding the future scenarios.
Hence, we calculated the standard deviation after each
round (Figure 5 shows the standard deviation for the
scenarios presented to the experts in round 1).

The average standard deviation for the likelihood of
the scenarios improved from Round 1 to Round 2 from
1.31 to 1.21. In the concluding workshop, the scenarios
with the highest standard deviation were discussed
among all experts. Through this procedure we were able
to find an agreement and we rephrased the scenarios in
question accordingly.

Standard Deviation

Scenario Interestingness Likelihood  Total

01. Branded Home Office 1,19 1,16 1,23
02. Office Space s Searching for New Usage Concepts 0,91 1,35 1,17
03. Second Work-Life 1,10 1,12 1,32
04. Social Office 0,82 0,98 0,89
05. Co-working becomes Co-living 1,26 1,10 1,30
06. Visible Health 1,57 1,20 1,46
07.The Office as an "Eco Commune" 1,29 1,08 1,20
08. Green Growing Office 0,79 1,19 1,06
09. Activism Office 1,23 1,20 1,24
10. Generation Clash 1,19 1,13 1,14
11. Employees as Corporate Influencers 1,15 1,36 1,25
12. Family First 0,88 1,10 1,00
13. Digital Detox Zone 0,99 1,39 1,23
14. Neo-Analogous Office 1,60 1,52 1,58
15. A.l. Fitness Coach 1,29 1,42 1,34
16. The CO2-neutral Office 0,88 1,16 1,04
17. Personalized Interieur on Demand 1,24 1,10 1,17
18. Office asa Service 1,07 1,11 1,10
19. A.l. Project Manager 1,15 1,36 1,25
20. Self-Driving Cars are the New Office 1,19 1,07 1,19
Total 1,19 1,31 1,27

Figure 5: Standard deviation for the likelihood and
interestingness of scenarios (round 1)

3.5. Development and Iteration of the Design
Concepts

Starting from Round 2, students developed design
concepts (interventions or solutions) for selected
scenarios in one-week design sprints. We call these
solutions ideas “concepts” because they were not yet
developed into “artifacts” at this stage.

Overall, in three design sprints, the students
developed a total of 125 concept sketches (each iteration
was counted as a separate concept). These concept
sketches passed through several internal revision rounds
(that means, not all concepts were presented to the
experts). Exclusion criteria at this stage were (a)
insufficient clarity of the concept, (b) insufficient
visualization quality, or non-existing illustrations, and
(c) failure of the concept to convince the majority of the
group and teachers.

The design sprint logic applied to the concept
development phase helped to identify ideas with a
higher potential, specifically through the integration of
user journey maps, identifying threats and opportunities,
and feasibility/viability discussions (as outlined in
Figure 2). Based on these criteria, a majority of the
developed concepts was sorted out and not presented to
the experts.

Consequently, in Round 2, 14 concept sketches
were sent to the experts for feedback; and in Round 3
another 18. Consequently, a total of 32 concept sketches
were presented to and rated by the experts.

Each concept was accompanied by an illustration
(with a predefined consistent style and format), and a
short text of approximately 50 words. A template and
design guidelines (dimensions, color scheme, line-
weight) were given to the students to ensure comparable
visualizations. That way, experts were expected to rate
the concepts only, instead of the illustration quality.
These design concepts were evaluated by the experts in
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the subsequent Rounds 2 and 3. Figure 6 shows four
exemplary concept sketches (out of a total of 32). One
concept, the “intelligent desk” (bottom left) will be
discussed in more details in Section 4.

“Build Your Office” App
Based on Scenario #5 “Co-Working becomes Co-Living”.

Mobile Co-Working in the Countryside
Based on Scenario #7 “Office as Eco Commune”

1
Olfaktorium—a Collection of Stimulating Scents.
Based on Scenario #13 “Digital Detox”

Intelligent Desk
Based on Scenario #17 “Personalized Interior on Demand”

Figure 6. Four exemplary concept sketches

Figure 7 shows the ranking for the concepts
presented to the experts in Round 2. It is important to
clarify that for the rating of the concepts, our goal was
not to reach consensus among the experts. Instead, we
were interested in diverging opinions from various
perspectives. We assumed that an expert from one field
might have different insights on a particular design
concept than someone from a different field. Hence, we
considered a concept that at least one expert considered
as highly relevant and interesting, as still worth
developing further.

Consequently, we ranked the design concepts
according to three categories: (1) concepts that the
majority of experts rated positively, (2) concepts that
only a few experts rated positively, and (3) concepts that
none of the experts rated positively. Only concepts
categorized as (3) were discarded after each round. The
concepts from categories (1) and (2) were continued and
iterated based on the feedback. The experts were invited
to add their comments and feedback on the concepts in
the questionnaire so that other experts could reconsider
their ratings. Later in the workshop, all experts got the
chance to argue for or against certain design concepts
and exchange their expertise.

Figure 8 shows the standard deviation of the
concept ratings after the third round. It is important to
highlight that green here means high agreement but not
necessarily a positive rating; and in the same way, red
means low agreement but not necessarily negative
ratings. For example, Concept 13c¢ (“The Olfaktorium”)
received a high standard deviation of 1.46 (meaning low
agreement). But since there were some experts rating
this concept very positively, we kept it in the process to
give all experts the possibility to argue for or against this
idea.

22.c Temporary Work Exchange Programme-{
2.a Shared Office Property

3.a Digital Office Twin

7.a Mobile Co-Working in the Countryside

15.a A.l. Mood Coach

13.d Meditation Cover

22.a Cultural Communication Coach Tool Kit

22.b Cultural Communication Coach Multiplayer Game
4.b Interactive Multitouch Coffee Table

21.b Mobile Box Office

5.e Multipurpose Office Block

6.a Map of Emotions

20.a Driving Workplace

13.c Olfaktorium - a collection of stimulating scents
12.b Playground Desk

8.d Lost Places Office

5.d Pop-up Living Spaces in the Office Landscape

8.e Laptop-heated Aquaspace

-0.25 0.00 025 050 0.75 1..00 125
Interestingness
-2 not interesting at all +2 very interesting

Figure 7. Experts’ ranking of concepts (Round 3)

Concept

Scenario a b c d e

0,91
3 1,02
4 0,87
5 1,08 0,90
6 1,02
7 1,05
8 1,37 0,88
12 1,43
13 . 14 1,06
15 1,21
20 1,07
21 1,37
22 1,24 1,15 0,97

Figure 8. Standard devation of concepts (Round 3)
3.6. Concluding Workshop

In the concluding workshop only 15 out of 20
experts were able to attend (75%). The workshop
duration was 4 hours and it was conducted virtually via
Zoom and involving a shared Miro board. The
workshop was structured as follows: (1) We started with
a warmup exercise followed by a self-introduction of all
participants. (2) Then we presented a summary of the
previous rounds’ results, including average ratings and
standard deviation for the developed scenarios and
design concepts. (3) We then invited a discussion on
those scenarios that received a high standard deviation.
The experts explained their concerns regarding those
scenarios and suggested some adjustments. (4) Then, the
students pitched their developed design artifacts. The
experts were then asked to vote for their favorite and
least favorite design concept and to explain their
choices. (5) In a concluding discussion, the experts were
invited to discuss and provide answers to three
questions: Q1: “My biggest Take-Away from this
Workshop is ...”, Q2: “The Office of the Future will be
...” and Q3: ,,For me, the Delphi Design Sprint was ...”.
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Selected responses to these questions will be discussed
in the Discussion section of this paper.

3.7. Results

As aresult of the Delphi Design Sprint, we received
feedback by 20 experts not only on the developed future
scenarios, but also on the related design concepts (to be
developed into artifacts).

Following the workshop, several future scenarios
were finally iterated to cater for still ongoing concerns,
and then they were illustrated and developed into a card
set, consisting of 23 future scenario cards (Figure 9).
Each card represents one scenario as a title and
illustrative cover; on the reverse side, each scenario is

HEBEERSE
FCCLLLT

EBEEBrS

Figure 9. Developed future scenario card set; final
scenarios after several iteration rounds

Moreover, nine design artifacts for the office of the
future were developed. Figure 10 shows the nine
developed concepts as abstracted graphics.

DIGITAL OFFICE TWIN

INTELLIGENT DESK FOLDABLE HOME OFFICE CABIN
PROFESSIONAL ANS PRIVATE LIFE — SWITCH WORK AND LI
rIN ONE PECE OF FURNTTURE

Al MOOD COACH : OLAKTORUM 1 m FOCUS COVE
BU0Y 88 WOOD' ATSNSORY EXFERENGE S O oo

PLANTY SPACE

A NEW WORKING ATHOSPHERE

ENCOUNTERS DESPTE DISTANCE

DESKTOP HEROES
A SINPLE WA T0 00 6600

Figure 10. Developed nine future artifacts for the
office of the future

Depending on the nature of the concept, the final
artifacts were prototyped as physical models, detailed
presentation drawings or digital renderings, interactive
click-dummies, or atmospheric videos or animations.

In the following section we outline the process of
one specific project outcome — the “intelligent desk” by
Vanessa Voigt — in order to provide insight into the
practical application of the Delphi Design Sprint
method.

4. Exemplary Result “Intelligent Desk”

The “intelligent desk” is an adaptable hybrid work
and leisure workstation. Combining the potentials of
origami-inspired folding and in-situ augmented reality,
the concept is bridging work and private aspects into one
object with numerous use modes for the contemporary
home office context. Based on the expert-validated
future scenario “Personalized Interior on Demand”
(Figure 11), the developed concept contributes to the
realization of the scenario. The development process of
the concept shall be outlined as follows.

In the first two rounds, the future scenario
“Personalized Interior on Demand” has been developed
by one student and it passed through two iterations
based on the feedback of the expert panel. Both, critical
and constructive feedback have been ingested in order
to achieve a scenario with both, a high likelihood score
and a limited standard deviation among the expert
voting. The final scenario description was phrased as
follows:

The office of the future, whether at home or in a
shared office, will adapt to the spatial needs of
employees. The workplace becomes a transforming
place. With flexible, hybrid office furnishings, it
adapts to the changing requirements of employees.

™ PERSONALIZED rNE.IBESR[:EskIZED
ON DENAND O b

Tho office of tho fure, whothor ot home or N o
$10r00 6o, Wil GIOE 10 the spotial needs of
empioyoes Tho workpioce bocomos o tonsforming
poce. With flexible, hybrid office furmshings, t odapts
to the chonging roquroments of omgloroos

l‘\

Figure 11. Future scenario #17: “Personalized
interior on Demand”

In the subsequent steps, the scenario was picked up
by a different student, reinforcing the interoperable
character of the scenarios both within the project and for
further work in the field.

The scenario card was used as an input and fed into
the first step of the design sprint. This process led to the
first concept sketch. Figure 6 (bottom left) shows the
initial concept sketch that was presented to the experts
along with 13 other concept sketches in Round 2 of the
Delphi Design Sprint. The following text accompanied
the sketch to explain the idea:
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“Technologies make the desk usable again. There
is a pause mode that makes everything disappear
and the desk can now be used for activities that are
not work-related without any distraction. The user
interface switches between different projects
according to personalized settings and wishes and
only shows what is relevant for the current
situation. Notification for other projects can be
deactivated in order to avoid a communication
overload. For the necessary privacy, there are
walls that can be switched on and off at will. It is
easier for employees to organize themselves and to
switch between breaks or after work.”

As the next step of the design sprint, a user journey
map (Figure 12), a matrix of threats and opportunities,
and different options for technology building blocks
have been developed for the internal decision-making
step.

USER JOURNEY

Start of the day Midday End of the day
Waking up the table. Deep Focus Work. Pause mote. Creative Work. Logging out
Data storage in the clovd. Taking a break Interaction. Deactivating the table.
Customizing the surface Leisare Time.
for the day

Figure 12. Intelligent desk — user journey map

Projection in the lamp

Surface awakens automatically by opening.
Responsive reaction of the flaps, =
adjusting the width of the projection. =

Storage space for analog objects.

Touch sensors in the surface.

Surface notices analog ebjects and informs
with a light sign before closing the flaps.

Figure 13. Intelligent desk — concept drawing

Lastly, both a functional prototype and a detailed
visual prototype for the testing with the experts as future
user representatives were developed (Figures 13 and
14). The experts’ feedback to this concept was mainly
addressing the adoption of augmented reality (AR)
suggesting to increase the likelihood for adoption of the
concept not only in the industry but also for potential
users.

INTELLIGENT DESK

Professional and private life in one piece of furniture

Figure 14. Intelligent desk — prototype visualization

In an agile manner, iterations of the fundamental
scenarios have been influxed into the ongoing
conceptual process, resulting in an artifact with high
acceptance rate (top 4 of all presented concepts) and a
low standard deviation (1.04) among experts (Fig. 15).

@ very interesting
@ interesting
neutral
@ less interesting
@ not interesting at all
@ | can't/don't want to rate this idea

Figure 15. Intelligent desk — ratings by the experts
5. Reflection and Discussion

5.1. Contribution and Relevance

The developed Delphi Design Sprint presents a
combination of best of both worlds: The Delphi study is
typically used to validate future scenarios, but does not
involve a design science aspect, i.e., the development of
new artifacts. The design sprint, however is focusing on
development of new artifacts in a fast-paced way, but
typically for the presence, when users for user-testing
are available and the future is not per se unknown.
Hence the suggested Delphi Design Sprint method not
only brings more scientific rigor to the design sprint, but
it provides also a method to develop future products for
future scenarios, for which proficient users to test and
validate the developed solutions are typically not yet
available.

We argue that the developed method contributes to
research and practice in several ways: First, the method
can be adapted and transferred to different contexts in
order to develop future-focused artifacts (see Section
5.4 “Actionable Advice”). For start-up companies who
would normally focus on a design sprint to kick-off their
product development process and to create a testable
prototype in a very fast-paced manner, the Delphi
Design Sprint has several advantages: (1) The focus on
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future scenarios would give them a competitive
advantage compared to established companies or to
other start-ups who might not focus on visionary future
scenarios. (2) The involvement of experts and the
resulting expert-validation of their concepts would
provide them with a profound basis to approach venture
capitalists and other funding opportunities.

Secondly, the 23 expert-validated future scenario
cards from this project can be of use for other
researchers and designers who want to develop artifacts
for the future workplace, a very timely and relevant
topic, especially for the upcoming post-pandemic times.

Thirdly, the method can help innovators and
companies when developing artifacts at the fuzzy front
end of innovation [25]. The method can facilitate the
development of a large number of ideas for rather
unknown and “fuzzy” contexts.

Lastly, the involvement of rigorous expert feedback
may help overcome design fixation [26], because they
might provide more unbiased and “honest” feedback
than internal revisions would typically provide.

5.2. Experts’ Feedback on the Method

In the concluding workshop the experts provided us
with feedback on the method itself.

Most experts mentioned that they enjoyed the
multidisciplinary approach of the method and that they
were excited about being involved into a design project.
They also mentioned concerns regarding the required
time-involvement (“at least 1 hour per round”), which
was for many of them difficult to accomplish. Several
experts expressed the wish to meet the other experts
earlier in the process. One suggestion was to kick-off the
project with a workshop in which the experts could
provide their expertise as an input for the scenario
development. Finally, some experts criticized the
questionnaire’s formulation of “likelihood” and
“Interestingness” of scenarios, which they found
difficult to distinguish. These comments and
suggestions for improving the method shall be
considered for future iterations of the method. Overall,
the Delphi Design Sprint method was described as
enriching and inspiring by most experts, and considered
as a new means to “bring reality to imagination.”

5.3. Future Work

As suggested by the experts’ feedback, we would
consider to involve the experts into the scenario-
development process. Rather than developing our own
scenarios, we would invite experts to deliver input on
their expertise and develop the scenarios together with
the researchers and designers. In order to keep the
benefit of anonymity in the beginning (as outlined in

Section 2), we recommend this initial input to be
delivered through questionnaires rather than a
workshop.

Secondly, the phrasing of the questionnaire needs
to be carefully reconsidered. In an iterated version of the
method, we would limit to only one rating scale
(likelihood of the future scenario) and not ask for how
interesting the expert would find the scenario.

Thirdly, as a next step we suggest to conduct user
testing with the developed prototypes. Since normal
users might not be able to adequately evaluate the
potential of the future concepts (as outlined in Section
2.4), we suggest to involve lead-users [27] who can be
considered as “early adopters” of future trends.

Finally, as the next step for the Delphi Design
Sprint, we envision the development of a (digital or
analog) tool to facilitate the process.

5.4. Actionable Advice

Based on our own reflection and the experts’
feedback on the method, we suggest the following steps
and criteria for conducting a Delphi Design Sprint.

Steps: (1) Recruit a panel of experts with diverse
perspectives on the topic. (2) Develop future scenarios
based on the experts’ input, via online questionnaires
(one round). (3) Validate scenarios through experts’
feedback via online questionnaires (one or more
rounds). (4) Develop design concepts in design sprints
(one or more internal rounds). (5) Validate the design
concepts through experts’ feedback via online
questionnaires (one or more rounds). (6) Conduct a
concluding workshop for final discussion.

Criteria: (a) Compose a multidisciplinary expert
panel to invite different perspectives. (b) Keep experts
anonymous until the concluding workshop to mitigate
bias. (c) Allow for asynchronous participation (except
for the workshop) to cater different time schedules. (d)
Invite mixed method feedback (quantitative and
qualitative) for triangulation. (e) Keep a consistent

format and style for all presented concepts to ensure

comparability.
5.5. Limitations

We are aware that a method is only as good as the
quality of the resulting outcomes. However, it lies in the
nature of future forecasting that one cannot evaluate the
results in conclusion, before the future has actually
occurred. Hence, we cannot finally evaluate the quality
of the developed artifacts and how the method may have
helped to shape them. Time will tell if we actually see
some of the developed design concepts successfully
implemented in the near future.
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A second limitation of our study is the fact that we
conducted the Delphi Design Sprint in an educational
context with Master students, rather than in a
professional context. However, we argue that through
the involvement of 20 renowned international experts,
we were able to compensate for this potential deficit.
Moreover, the Master students each had already a
professional degree and some work experience.

Finally, we conducted only one practical
application of the method. Future work will need to
include further test rounds to validate and iterate the
method further.

6. Conclusions

In this paper, we introduce a novel design science
research method, called the Delphi Design Sprint, that
aims at developing artifacts for the future. The method
was developed by passing through an action research
cycle, applying and testing it in a real-life student
project involving 20 renowned experts.

The development of future artifacts is an important
goal for the IS discipline. Technologies are developing
fast, and also contexts are changing rapidly (we know
this specifically since the outbreak of the current
pandemic). Designing for future scenarios in a fast-
paced manner and with expert-feedback can lead to a
competitive advantage for startups and established
companies alike. The developed Delphi Design Sprint
method facilitates this fast-paced, yet rigorous
development of artifacts for unknown future scenarios.
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