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ABSTRACT

The process of creating circular and sustainable business models is highly complicated, which
prevents their widespread market adoption. There needs to be more clarification and rules for
businesses. A promising technique for issue resolution called "design thinking™ has the potential to
speed up the invention process. However, design thinking has yet to be extensively investigated for
business model innovation and does not necessarily involve sustainability considerations. Given the
additional hurdles presented by the requirement for time efficiency and a digital environment, we
have created a design thinking-based framework to direct the early development of circular
business models in an effective online environment. The Circular Sprint is a brand-new process
system. This includes seven phases and twelve specifically tailored activities. The framework was
developed using an Action Design Research methodology, with 107 people working in 14 teams
and iteratively mixing four streams of literature, advice from sixteen experts, and six workshops.
The framework and its operations are described in this paper, along with assessments of the
framework's utility and usability. Despite its difficulties, the study demonstrates that it is
undoubtedly feasible to integrate sustainability, circularity, and business model innovation into a
design thinking process. We provide a flexible system and a collection of context-adaptable
activities that might help practitioners and innovators in the challenging process of developing new
circular business models. These resources can also be utilised for instruction and training. Future
scholars are encouraged to expand and change our framework and its components by customising it
for their scenarios and objectives. The supplemental material includes a thorough, step-by-step user

manual.
INTRODUCTION demonstrated by the ongoing demand for
more  comprehensive business  model
However, over time, the execution of development processes and manageability-
reasonable and round plans of action keeps oriented development apparatuses, which is
excess moderately low (Bocken et al., 2017, a response to the difficulty of
OECD, 2019). The circular economy (CE) operationalizing CE-based ideas in general
has recently been advanced as a likely and thelack of concrete rules for businesses
arrangement in the dire progress to a more (Blomsma & Brennan, 2017; Kalmykova et
supportable financial framework. This is also al., 2018; Pieroni et al., 2019a).
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According to Buhl et al. (2019),
configuration thinking (DT) is a creative,
critical thinking strategy that has the
potential to supportably situated activities,
such as the establishment of Roundabout
plans of action (CBM). Recently, DT-
based structures have become more well-
known due to their success in addressing
complex problems when a diverse team is
led through a collaborative and iterative
process of learning, ideating, and testing
(T. Brown, 2008; Carlgren et al., 2016b).
Although the use of DT has indeed been
examined in the progress of CE-based
ideas, DT exploration and practice would
often  focus item-level
development (IDEO and Ellen MacArthur
Establishment, 2017) or precise CBM
components, such as circular motivation
(P. Brown et al., 2021). In addition, the

few frameworks that guide a start-to-

more on

finish round plan of action development
Process (Guldmann et al., 2019; Shapira
2017)
encouraging further
This

because businesses are frequently dealing

et al, remain  exploratory,
research on the
subject.

is especially important

with a highly influential business
environment in which the success or
failure of an advancement cycle may
depend on the level of time productivity
(Eisenhardt & 1998),

development at the plan of action level

Brown,
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has become a crucial

advantage (Verma & Bashir, 2017), or

question of

even endurance (Breier et al., 2021).
TECHNIQUE

Research plan

An action design research (ADR)
approach was chosen to address the study
question: How can design thinking be
used to assist time-efficient, early creation
of CBMs within an online collaboration
context? Design science research (DSR)
(AR), two

complementary research techniques that

and action research
seek to increase scientific understanding
and addresspractical issues, are combined
in ADR (Collatto et al., 2018). On the one
hand, DSR is a product of the design
science paradigm and aims to generate
prescriptive  design  knowledge by
developing and evaluating novel artefacts
that are intended to address a particular
class of issues (Collatto et al., 2018;
Dresch et al., 2015). Contrarily, AR is
rooted in the natural and social sciences
and aims to solve or explain systemic
issues by iteratively involving researchers
and practitioners in a cooperative and
participatory manner, thereby producing
knowledge for both theory and practice

(Collatto et al., 2018; Dresch et al., 2015).

In conventional DSR methodologies,

problem identification comes first,
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followed by the artefact's creation and
evaluation. As it pays little attention to
is (or should be)

influenced by the organisational context,

how the artefact

coming from the interplay between design
and use, this sequential approach may
limit its organisational relevance (Sein et
al., 2011).

ADR has developed as a remedy for this
restriction as a "research method for
generating prescriptive design knowledge
through building and evaluating ensemble
artefacts in anorganisational setting” (Sein
et al., 2011, p. As a result, ADR was
chosen because it can assist knowledge
creation while guiding the rigorous

development of an organizationally
relevant artefact, such as the Circular
Sprint framework and its tools (See
section 3.2 for a complete explanation of

the ADR process).

ADR is divided into four stages. The first

step is problem formulation, which
involves identifying the foundations and
contributions of theory and practice and
perceiving or predicting a problem (See

parts 1 and 2).
Research Process

The applied ADR process involved
repeating between a writing survey,

master criticism and a progression of

115

studios that elaborate a sum of Fourteen
groups and 107 members. The strategy is
portrayed in the accompanying sections,
and a rundown of the BIE phase of the
ADR cycle can be tracked down in Fig. 1.
The studios are portrayed in Table 1.
When the

exploration question were figured out (see

underlying  issue and

areas 1 and 2), an underlying
investigation of the writing was embraced
to plan the primary variant of the system.
This elaborates joins four critical writing
surges, specifically (i) customary DT
structures. (T. Brown, 2008; Lewrick et
al., 2018; Liedtka, 2015; Micheli et al.,
2019), (ii) the plan run process (Knapp et
al., 2016), (iii) chose best practices and
devices from the regular BMI field
(Heikkil” et al., 2016; Massa and Tucci,
2014; T auscher and Abdelkafi, 2017),
and (iv) the development comes closer
from the SBMI and CBMI
(Bocken et al., 2019; Pieroni et al.,
2019b). The underlying draft structure

writing

was talked about by the current creators,
and criticism was mentioned by six
specialists in development, plan thinking
or round economy. The specialists were
reached through the current creators'
organization. This prompted the plan of
the alpha variant of the Round Run
system. This was at first guided in an

inside 3-h studio with seven scholastics.
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Before long, the model was tried in a 6-h
studio with 39 supportability experts (i.e.,
30 analysts, six private area experts, two
public area delegates and one non-benefit
representative) working in five equal
gatherings inside a scholarly meeting, to

produce CE-based answers for work on

the maintainability of metropolitan
portability in Graz. This meeting gave a
contribution to fostering the beta

rendition. Chosen exercises ofthe system

were then evaluated in two separate 3-H

studios with expert's level understudies
from the College of Graz (Austria) and
Han College
(Netherlands). 29 and 20 understudies

working in

of Applied Sciences

four and three equal

gatherings, separately, teamed up in
producing BMs to work on the circularity
and supportability of four and three,
genuine contextual analyses. Their input
prompted the refinement of the gamma

form.

I\ Vo

Problem Beta Gamma Delta
Researcher(s) fgrmulatign i version version version
Authors and Literature i
collaborators review
Practitioners l
Experts in innovation, design Ci |
thinking or circular economy Expert Expert |rcg ar

feedback feedback | Sprint

End-users

Multidisciplinary business
teams or academics/students

Academic
conference

workshoF

t | 1

2 masters 3 start-up
students \ﬁorkshoas
workshops 3 corporate
workshops

-

Fig. 1. The building, intervention and evaluation (BIE) stage of the action design research

process applied to develop the Circular Sprint, adapted from (Sein et al., 2011).

Table 1. Description of test workshops during the Circular Sprint development cycles.

Pilot test Academic conference Master's students 1 Master's students 2 Start-up Corporate project Total
Dates Sep. 2020 Sep. 2020 Dec. 2020 Feb. 2021 Feh. 2021 Mar. 2021
N° partieipants 7 39 29 20 4 8 107
N° teams 1 ] 4 3 1 1 14
Duration 3:00 6:00 3:00 3:00 3x400 3x 400 38:50
N* activities 5 6 + CE intro. 4 + CE intro. 5+ CE intro. 12 + CE intro. 12 + CE intro.
N° feedback surveys 21 7 10 4 2 44
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Accordingly, the two most essential and
complete intercessions were attempted,
each enduring three half-days and going

through seven DT stages and twelve

consecutive exercises. Initial, a
roundabout fire-up that fostered a
restrictive innovation to create bio-

plastics out of remaining waste from the
milk creation process was upheld in
promoting its underlying action plan. The
members were a multidisciplinary group
of four (i.e., Chief, learner, counsel and
coach). Second, a cooperative corporate
venture intended to fosterinnovations for
second-life

electric-vehicle  battery

applications was upheld in
conceptualizing plan of action options.
The members were eight workers from

five consortium associations.

At last, a professionally situated client
guide of the Roundabout Run and its 12
exercises specifying the apparatuses and
application steps were created and
imparted to thirteen chosen specialists on
development, plan thinking, and round
economy, who were then approached to
give criticism. The contributions for the
beginning up and corporate studios and
the master criticism permitted us to refine
the interaction system and the devices to

frame a delta form ofthe Round Run. This
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is introduced in segment 4 (see beneficial
material for the last rendition of the
Roundabout Run Client Guide).

The studio structure was adjusted to suit
each utilization case and match members'
time accessibility. This brought about an
assortment of blends of exercises, as
should be visible. All through the 6

studios and master input meetings
information was gathered through
unknown member reviews, studio

documentation and analyst/ facilitator
notes. This contributed to refining and
working on the structure and devices
throughout the BIE stage. The member
study utilized a 5-point Likert scale and
mentioned criticism on the apparent
helpfulness and usability of every action,
depicted in the writing as determinants of
client acknowledgement (Davis, 1989;
Venkatesh et al., 2003). Unassuming

inquiries supplementedthis.

Moreover, the last master review
requested reactions on the degree to
which Roundabout Run objectives were
met (see overview results in segment 3.2).
The leading creator of this study was the
essential facilitator of each studio, upheld
by extra analysts recently prepared in the
studios

strategy applied. All were

performed web-based, joining a video
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stage (i.e., Zoom, MS Groups or
BigBlueButton) and Miro's web-based
visual coordinated effort stage, which
upheld the layouts/solicits for movements
of every sort. The methodology depicted
here is predictable with the ten models of
the CBMI apparatus improvement agenda

proposed by Bocken et al. (2019).
RESULTS

This segment is partitioned into two
sections. To start with, the last adaptation
of the round Run structure and the twelve
exercises, which were deliberately
adjusted and joined, are momentarily
introduced (an itemized the bit-by-bit
guide can be viewed as valuable
material). Furthermore, the experimental
aftereffects of the structure, mediation
and assessment (BIE) the phase of the
Round Run advancement process is
introduced, counting the end-client results

and the specialist criticism studies.
Developed artifact: The Circular Sprint

The

approach in

activity  configuration  research

the current exploration
improved the Roundabout Run system
and its twelve devices (see Fig. 2). In
view of configuration thinking, this
reasonable interaction model can direct
experts in the early improvement of a

CBM in a period proficient way and on
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the web setting. A versatile structure can
be appliedin various circumstances, from
supporting a beginning-up participating in
the underlying conceptualization and
testing of a CBM to helping an immense
farmland to expand or changeits ongoing
plans of action toward the CE. This
working system might be adjusted for
eye-to-eye or half-breed settings with
restricted extra exertion, and the devices
and exercises given are likewise versatile
Albeit

individual activities might be utilized in

to address explicit issues.
disconnection for specific advancement
purposes, the strength of the Roundabout
Run lies in its sequenced and iterative
application of actions. The current paper
delineates those exercises which we found
to work best. Notwithstanding, we
welcome scientists to proceed with the
system refinement process in ongoing
examinations. The last system introduced
here, the Roundabout Run - or Plan
Thinking Run for Roundabout Plan of
action Development comprises a pre-
studio readiness stage, trailed by seven
unmistakable DT stages 1., e., rouse,
comprehend, characterize, ideate, choose,
model and Test. The planning stage
comprises an issue outlining meeting —
suggested somewhere around fourteen
before the studio

days principal

arrangement - and foundation research
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exercises supplement it. The system's
centre starts with a CE presentation
meeting and twelve cooperative practices.
The suggested request for the activities,
their individual DT stages and an outline
portrayal (counting key references) can be
tracked down in Fig. 2. Kindly see the

strengthening material for an itemized

The Circular Sprint

specialist situated bit by bit guide,
counting a duplicate of the activity
materials upheld by Miro's online visual
joint effort stage. The exercises were
chosen in light of an audit of the
significant writing (see Area 2) and were
redone to conform to our targets and the

requirement for online execution.

Design Thinking Sprint for Circular Business Model Innovation

(Santa-Maria et al., 2022)
tomas.santamaria@uni-graz.at

PROBLEM SOLUTION

Design Thinking phase

(60 min)

(30 min)

©
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1-2 weeks before DAY 1
workshop

Program
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'
'
'
'
'
'
'
I

®

i
i
i
i
i
|

(30 min)

Ideate Decide Prototype

(35 min) (40 min)

(45 min)

(45 min)
(45 min)

Fig. 2. The Circular Sprint framework. The figure contains the process phases, the activities,

and a proposed timeline, which may be adapted according to the use case.

Antique assessment: Criticism

results

Throughout the BIE patterns of the
Round Run improvement process, the
system and itsactivities were repeatedly
assessed, contributing to refinement and
client acknowledgement evaluation. The
subjective substance gathered in criticism

reviews and facilitator notes upheld the

study
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changes made to every action. For
instance, the enhancements made to the
Worth chain planning movement and
their Making

exhaustively how every development

reasoning. sense of
developed in the meantime and a total
organization of criticism inputs is pastthe
the paper.

the  accompanying

extent of current
Notwithstanding,

passages sum up the most applicable
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quantitative input results, zeroing in on

the general system assessment.

The Client's acknowledgement of every
movement was surveyed about its seen
convenience and usability (Davis, 1989;
Venkatesh et al., 2003), and was assessed
through close-finished overview questions
shipped off all studio members utilizing a
5-point Likert scale. Combinedresults for
every action is introduced in Figs. 3 and 4
and show the rate of answers per
classification (from "1 = emphatically
conflict” to "5 = emphatically concur").
Focal inclination is shown by the
interjected middle esteem (IM), a graphic
measurement that changes the worth of
the middle (up to £0,5 for this situation)
toward the path wherein the information
and is

is more intensely weighted,

appropriate  for  introducing  the
aftereffects of ordinal information with
few other options, for example, those
portrayed on Likert scales (Gallego et al.,

2008; Schweiger et al., 2019). The
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handiness of exercises got a positive
assessment by and large with 89% of
answers being "concur" or
"unequivocally concur” and a complete
IM of 4.36 (see Fig. 3). The exercises that
were seen as being more helpful were
"Suspicions Planning”, "CBM material”,
"Esteem trade

"Setting check”, and

planning” and those considered less
critical were "Client profile”, "Improved
on BM material", "Supportability check™,
Also, the

usability of exercises was emphatically

and "Vision co-creation".
assessed by and large, with 90% of

answers being "concur" or "firmly
concur” and an all-out IM of 4.35 (see
Fig. 4). Those exercises got an assessment
of 'all the simpler to-utilize was the
with CBM

filter"

"ldeating designs",
"CBM

and those evaluated as

"Manageability and

material" less
simple to-utilize was "How could we",
"Worked on BM material" and "Test

cards".
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All activities (n=288; IM=4.36)

Vision co-creation (n=14; TM=4.21)
Context scan (n=21; IM=4.63)

Actor system mapping® (n=14; IM=4.63)
Value chain mapping (n=31; IM=4.27)
Customer profile (n=14; IM=4.07)

How might we? (n=13; IM=4.4)

Ideating with CBM patterns (n=52; IM=4.25)
Simplificd BM canvas (n=14; IM=4.1)
FSSD SWOT* (n=21; IM=4.31)
Sustainability scan (n=24; IM=4.21)
Value exchange mapping (n—13; IM-4.57)
CBM canvas (n—31: IM—4.64)
Assumptions mapping (n=13; IM=4.69)
Test cards (n—13; IM—4.29)

-20% 0%

B Strongly disagree

Usefulness
[ ]
[ ]
S g e s ]
PR e A
O
o ———————
T E——_

20% 40% 60% 80% 100%

B Disagree ¥ Neutral ®Agree ™ Strongly agree

Fig. 3. Activity usefulness survey results, using a 5-point Likert scale (1 = strongly disagree;5 =

strongly agree). The diverging stacked bar chart presents the percentage of answers per category (n

= number of answers; IM = interpolated median; * = activity excluded in the finalversion of the

Circular Sprint).

121

INTERNATIONAL JOURNAL OF TRANSFORMATIONS IN BUSINESS MANAGEMENT




VOLUME: 11, IssUE: 2, APRIL-JUNE 2021

Ease-of-use
All activities (n=288; IM=4.35) ot A
Vision co-creation (n=14; IM=4.25) I ———
Context scan (n=21; IM=4.27) L —
Actor system mapping* (n=14; IM=4.28) | |

Value chain mapping (n=31; IM=4.21) e ——
Customer profile (n=14; IM=4.33) I EEE—
How might we? (n=13; IM=4) R i —

Idcating with CBM patterns (n=52; IM=4.63) - ____________ ]
Simplificd BM canvas (n=14; IM=4.13) T e T —
FSSD SWOT* (n=21; IM=4.33) L I
Sustainability scan (n=24; IM=4.5) S e S ——
Value exchange mapping (n—13; IM—4.22) ] =
CBM canvas (n=31; IM—4.46) I
Assumptions mapping (n=13; IM=4.31) s |
Test cards (n=13; IM=4.2) [
-20% 0% 20% 40% 60% 80% 100%

B Strongly disagree M Disagree Neutral ™= Agree = Strongly agree

Fig. 4. Activity ease-of-use survey results, using a 5-point Likert scale (1 = strongly disagree;5 =
strongly agree). The diverging stacked bar chart presents the percentage of answers per alternative
(n = number of answers; IM = interpolated median; * = activity excluded in the final version of the
Circular Sprint).

The correlation of the criticism results from This migeggiade sense GFbY ne way that

. . . the corporate task case related to refining an
individual studios focuses on the pertinence P g

of adjusting the mix of exercises for each Yderiilnd By Ideaalll glistigg, client

. ] rospects and was connected more to
utilization case. For example, "Client prosp

profile”, "Worked on BM material”, and productivity  than  to supportability.

"Supportability filter" got low handiness Conversely, the beginning of BM's idea had

assessments for the corporate undertaking no plainly distinguished clients and put areas
case (IM of 2.0, 2.5, and 3.5, individually),

while they were high forthe beginning up To show enormous fulfilment with the

of strength on manageability issues.

case (IM of 4.5, 4.83 and 4.83, individually). system's design, the criticism review
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likewise found out if members concurred

that "exercises were reciprocal, non-

repetitive and introduced in the ideal
request”. This brought about a positive
(IM = 4.68).

members were gotten some information

assessment Furthermore,
about their degree of concurrence with the

assertion that "virtual setting further
developed results contrasted with an up close
and personal studio”. The reactions here
were nearly unbiased in general (IM = 3.09).
However, they  showed  significant
changeability (range = 4). The last master
input study (n =9) wasintended to acquire a
sign of the degree to which the Roundabout
Run agreed with its fundamental goal (i.e.,
CBM

advancement) and its six wanted essential

supporting  beginning  phase
qualities. That's what the effects propose; as
indicated by a well-qualified assessment, the
principal objective of the system is
unequivocally upheld (IM = 4.4) and shows
an upbeat assessment of the six essential
thought that the

the

qualities.  Specialists

trademark best accomplished was
transformation to an online climate, trailed
by tendingto all stages of a DT interaction
and effectively implanting maintainability
and circularity. Considering a well-qualified
assessment, the qualities that might have

been accomplished are the viable age of

123

results at the plan of action level and time
productivity. Notwithstanding, assessments
wandered extensively on the last option
(Reach = 3).

CONCLUSION

Creating a sustainable and circular BM is

tricky, preventing  widespread  market

adoption. We have created, tested, and
iteratively improved a process framework for
directing the early-stage development of a
CBM in a digital and time-effective way by
merging DT-based frameworks with best
practices from the BMI, SBMI, and CBMI
literature. The framework requires that 12
exercises be modified and combined to be used
during seven DT

unique stages.
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