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Preface

Decision Makers

Whether customers, managers, politicians, or judges, all face an increasingly
complex world. This complexity is driven by fast technological development and
dramatically increasing diversity in culture and lifestyles, which impacts policies
and regulations. With an abundance of information and the human brain’s limited
capacities to digest this information, or even cope with the challenges of social
networks, innovative forms of analytical thinking, strategy and product develop-
ment, as well as teaching and learning are necessary.

Tangible forms of interactions and idea generation allow for creative and
analytically sound solutions; this is the basic philosophy of Design Thinking. The
University of St.Gallen is proud that this innovative form of teaching and learning
was recognized and accepted by—among others—Prof. Dr. Walter Brenner and our
Master of Business Innovation program. Because our university has a strong
emphasis on new forms of teaching and learning, Design Thinking (and the
establishment of a related) can be seen as one of different pilot initiatives in
teaching innovation.

A basic element of universities is the combination of teaching and research. The
design lab—Ilike a behavioral lab or a trading room—is part of a modern
university’s infrastructure for economics, social sciences, law, and political science.
These infrastructures can be intelligently used, not only in teaching programs but
also for services like development work for industries. We see many perspectives
for Design Thinking as an important element in our vision for 2020, in which our
university wants to contribute to modern economic and social challenges by
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becoming a center of thought leadership. We would like to thank the pioneers in
Design Thinking at the University of St.Gallen, Prof. Dr. Walter Brenner and Falk
Uebernickel.

January 2016 Thomas Bieger



Foreword

Design Thinking is one of the most fascinating concepts currently under discussion
in management discourse: human-centered and based on new facilitation methods
and spatial concepts. It is not surprising that Design Thinking emerged from
Stanford University, in the heart of Silicon Valley; the success of many technology
enterprises, as well as Internet giants, is rooted in the combination of technology
and human-centeredness.

For us, the best example is Apple. The success of this company is—according to
the biography of Steven Jobs by Isaacson'—based on the combination of advanced
information and communication technology (iPhone and iPad), new business
models (iTunes), human-centeredness (minimalistic approach to design), and
beauty (iMac 9) demanded by Steve Jobs. With the combination of these four
elements, Apple managed both to dispel the prejudice that information and com-
munication technology is ugly and hard to use and to be a very successful and, at
times, the most valued company of the world. Design Thinking has been utilized, to
our knowledge, continuously for many years at Apple. The first Apple computer
mouse was developed together with engineers from IDEO, a spin-off of Stanford
University specialized in Design Thinking. With this background, it is now almost
unanimously agreed that Design Thinking belongs in the curriculum of every
leading technical university. Every engineer graduating from one of these leading
universities will need to be proficient in Design Thinking. It would seem that
contemporary, innovative product and service development is hardly conceivable
now without some knowledge of Design Thinking.

In software development, Design Thinking is also increasingly used. Hasso
Plattner, one of the founders of SAP, acknowledged the potential 10 years ago.
He then initiated and financed the d.School at Stanford University and built a large
area for Design Thinking at the Hasso-Plattner-Institute at the University of

! Isaacson, W (2011) Steve Jobs. Simon & Schuster, New York.
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Potsdam. Based on concepts, knowledge, and experience from these ventures, he
anchored Design Thinking as the central innovation method within SAP.

For years, Design Thinking has steadily gained influence in management. We at
the Institute of Information Management at the University of St.Gallen believe
ourselves to be, along with Roger Martin® from Rotman School of Management,
pioneers in the application of Design Thinking in management. Since summer
2005, we have worked in close collaboration with Larry Leifer and Mark Cutkosky
of the Center for Design Research® at Stanford University’s engineering department
on the use of Design Thinking in innovation projects for new business models,
processes, products, and services. Since then, we have conducted more than 40 pro-
jects and are part of a global network of universities applying Design Thinking. We
have made Design Thinking an integral part of education at the University of St.
Gallen®; as of J anuary 2015, it seems that this success will continue. The rectorate
of the university has decided to build a new lab dedicated to Design Thinking
education, a decision hard to imagine when we started with Design Thinking almost
10 years ago. It is extraordinary how influential Design Thinking has become in
research and management education. Through many discussions, we (at the Insti-
tute of Information Management) realized that we are not the only unit at the
University of St.Gallen working with Design Thinking, which led us to organize
this book. Our aim was to gather Design Thinking friends at the university and to
invite colleagues from our partner universities (also working together with us on
Design Thinking projects) to contribute to this book. We are delighted that most of
the colleagues accepted our invitation and contributed. We would like to especially
thank the president of our university, Thomas Bieger, who wrote the preface.

For us, it was clear from the beginning that we would not write a book about
Design Thinking and innovation in information systems, although we both have a
strong background in this field. When we planned this book, our idea—or goal—
was to write a book about Design Thinking as a tool for innovation management.
The astonishing result is that the final result is a management book with a focus on
innovation management. This proves to us that Design Thinking, with its effective
method and tool orientation,” will play an important role in corporate management,
innovation, and management education in the future.

The book is organized into three parts. Part I of this book contains an introduc-
tion from the editors, Walter Brenner and Falk Uebernickel. In this first contribu-
tion, with Thomas Abrell, we—as editors—describe our views on Design Thinking

2Martin, R (2009) The Design of Business: Why Design Thinking is the next competitive
advantage. Harvard Business Press, Cambridge (MA).

3 http://me.stanford.edu/research/labs-and-centers/center-design-research

“ http://dthsg.com/

5 There is a second book from us about Design Thinking available with a strong focus on project

management, methods, and tools in design thinking: Uebernickel, F., e.a., Design Thinking: Das
Handbuch (2015): Frankfurter Allgemeine Buch.


http://me.stanford.edu/research/labs-and-centers/center-design-research
http://dthsg.com/
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and our experiences at the Institute of Information Management with Design
Thinking in research and practices over the last 10 years.

Part II of this book presents contributions from research and teaching. We have
been able to motivate essential “players” in Design Thinking at the University of St.
Gallen and recruited partners—from other universities that have worked together
with us for many years in Design Thinking—to submit a contribution.

Thomas Abrell, one of our doctoral candidates at the Institute of Information
Management, works at Airbus. He was educated in Design Thinking at Aalto
University in Helsinki and is researching Design Thinking and Corporate Entre-
preneurship. In his contribution, he points out four promising areas of future
research to connect Corporate Entrepreneurship (or Intrapreneurship) and Design
Thinking. The first theme he depicts is Design Thinking and opportunity recogni-
tion/creation, a concept at the heart of Corporate Entrepreneurship, from which
Corporate Entrepreneurship emerges. Secondly, Design Thinking and Effectuation
are analyzed; clues emerge that the logic of entrepreneurial expertise—effectua-
tion—and Design Thinking may have strong overlaps in Corporate Entrepreneur-
ship. The third theme elaborates on the intersections of Design Thinking and
Corporate Entrepreneurship strategy. The connections are, thus, in strategy-making
and a design-influenced Corporate Entrepreneurship strategy that aims at refining
elements of Design Thinking to help corporate entrepreneurs. The fourth theme is
entrepreneurial design management, with a shift of perspective—instead of ways to
support corporate entrepreneurs through Design Thinking, this chapter elaborates
on entrepreneurial management principles to manage the design function within
corporations.

In their contribution, Pekka Berg and Jussi Pihlajamaa from Aalto University,
Poul Kyvsgaard Hansen from Aalborg University, and Ade Mabogunje from
Stanford University concentrate on the front-end phase of innovation processes. In
this early phase, central attributes of the final product are defined. The authors
propose a balanced design front-end model (BDEFM) to help measure radical
innovation processes. The model analyzes the early phase of innovation processes
from five viewpoints: input, process, output (including impacts), social environ-
ment, and structural environment. With the help of three case studies from equip-
ment manufacturing, metal industry, and the animal feed industry, the authors
verify their model.

Amir Bonakdar and Oliver Gassmann, from the Institute of Technology
Management at the University of St.Gallen, present the innovation of business
models. Their most important assumptions are as follows: 90 % of all business
models can be traced back to 55 core patterns; with the help of these core patterns,
the innovation process for business models can be systematized. In their contribu-
tion, they define how the business model navigator process can be supported
through the strengths of Design Thinking. They explain how, in the three steps
“Design,” “Ideation,” and “Integration”, thinking styles and specific methods and
tools from Design Thinking can be applied. With their contribution, Bonakdar and
Gassmann show how specific methods and models that have been developed in
Design Thinking can be selected and applied in different innovation contexts.
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In their contribution, Mateusz Dolata and Gerhard Schwabe, from the Uni-
versity of Zurich, apply Design Thinking in information research projects. Their
contribution arises from a perennial collaboration of the Institute of Information
Management and the University of Zurich in Design Thinking education. The
authors start with the assumption that Design Thinking and scientific work are
not initially well connected and then prove the opposite. They show that Design
Thinking—as overall mind-set as well as its specific methods—can make a signif-
icant contribution to strengthening research in information systems. Central focus is
the creation of radical innovations to solve wicked problems. In addition, they show
that Design Thinking makes an essential contribution to strengthen user orientation,
for example, through applying ethnographic methods. In the second part, the two
authors illustrate that Design Thinking is a practice-driven method often in conflict
with established methods of research in information systems. An important insight
from the contribution of Dolata and Schwabe is a very careful definition of the
statement that “Design Thinking is a research method,” a topic repeatedly debated
in discussions about Design Thinking.

Martin Eppler and Sebastian Kernbach, from the MCM Institute at the
University of St.Gallen, deal with the visualization of results during a Design
Thinking project. They describe dynagrams, which they define as dynamic graphic
interactive thinking tools that can be used by members of a working group and
result in a joint (often digital) solution space that takes the contributions of all
participants into account. They specifically research three dynagrams: the Roper
Dynagram, Confluence Dynagram, and Sankey Dynagram. Eppler and Kernbach
show that the digital world and application of new methods like Design Thinking
require new methods and tools. Within information management (a field where we
belong as editors) and other disciplines we will face great challenges in the coming
years; we must expand our “toolbox” (a topic we will further explain in our own
contribution). Eppler and Kernbach go one step further by introducing concrete and
partly digitally supported methods and tools.

Simon Grand, from the Institute for Systemic Management and Public Gover-
nance at the University of St.Gallen, connects Design Thinking with management
and strategy. His basic assumption is derived from Peter Drucker: . . .the best way
to predict the future is to create it.” He sees Design Thinking as an essential
component in an entrepreneurial understanding of strategy and summarizes his
ideas in 10 practices: projecting, prototyping, evaluating, experimenting, routiniz-
ing, mobilizing, realizing, connecting, scaling, and curating. In the second part of
his contribution, Grand demonstrates how these practices can be applied to the
strategy process. He succeeds in showing that, through the consistent use of ideas
and concepts from Design Thinking, new understanding of the strategy process and
innovative processes of strategizing emerge.

Dietmar Grichnik, Ronny Baierl, and Michael Faschingbauer, from the
Institute of Technology Management at the University of St.Gallen, illustrate the
connection between entrepreneurship and Design Thinking. They draw from the
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field of effectuation, concluding that there are comprehensible, documentable
methods for entrepreneurship. Effectuation departs from the traditional understand-
ing that entrepreneurs are unique personalities and entrepreneurship results from
that. In their contribution, they depict, in fascinating detail, how uncertainty is
confronted. They summarize principles of entrepreneurial action: future orienta-
tion, means orientation, affordable loss, contingencies, and partnership. Grichnik
et al., Grand, and Abrell think in the same direction; they demonstrate that Design
Thinking supports entrepreneurial thinking and action.

Claus D. Jacobs, from Berne University of Applied Sciences and the University
of St.Gallen, introduces another principle of Design Thinking: the connection of
head and hand that he describes as cultural-materialist approach. He aligns his
thoughts closely with craftsmanship, which he defines as the “skill of making things
right.” Like Grand, Jacobs builds a bridge between strategy and Design Thinking,
but with different emphasis. Jacobs develops a strategy process using research from
the field of design. He distinguishes between the following steps: formulating,
representing, moving, bringing problems and solutions together, evaluating, and
reflecting. He shows systematically how, in each of the seven steps, Design or
Design Thinking can overcome limitations of traditional strategy-making processes
and lead to a new strategy-making process.

Larry Leifer, from the Center for Design Research, one of the inventors of
Design Thinking at Stanford University and Alexander Neff from the Institute of
Information Management at the University of St.Gallen work with context depen-
dency in Design Thinking and design research. The starting point for their contri-
bution is a wave of research at Stanford University dealing with autonomous
driving and driver experience. Leifer and Neff discuss “complex adaptive machine
systems” in this context. Through six examples at the beginning of the article, they
show how important context is for interpretation. Based on this, Leifer and Neff
distinguish between three distinct forms of dialogue between robot (autonomous
car) and driver: information dialogue, emotion dialogue, and knowledge dialogue.
In the second part of their contribution, they define their research in the design
research context.

Sven Reinecke, from the Institute of Marketing at the University of St.Gallen
(who took a sabbatical at the Centre for Design Research at Stanford University),
compares marketing and Design Thinking. In his introduction, he explains that
marketing and Design Thinking cannot be reduced to one method; both approaches
are more like overall (leadership) philosophies. With this argument, Reinecke is in
line with many other contributors, including Brenner and Uebernickel and Abrell.
The author works systematically through all steps of the Design Thinking process,
depicting how it supports marketing management. During this process, he finds that
traditional instruments of Design Thinking, like observation, prototyping, and
testing with end customers, can expand the method and toolbox of marketing.
However, Reinecke also shows that an orientation of marketing processes solely
to the paradigms of Design Thinking may be an oversimplification. The author
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concludes that an analysis of the competition should be institutionalized in the
innovation process; that, in his opinion, is a weakness of Design Thinking.

Part III of this book contains three contributions showing Design Thinking from
a practitioner’s perspective. It was never the aim of this book to cover all facets of
the application of Design Thinking in companies. Nevertheless, we would like to
give a glimpse and build the bridge toward the application of Design Thinking—in
practice—with these three contributions, which show how Design Thinking offers
immediate practical value.

Xiao Ge and Bettina Maisch, from Siemens Corporate Technology in China,
show how Siemens implemented Design Thinking in China. The i.DT program has
two goals: it aims at educating future innovation leaders and strengthening inno-
vation capability. This contribution shows how Design Thinking is adapted to
Chinese culture, reflected, for example, in the naming of the project rooms for
design teams “Tian Gong Guan,” which translates to “innovators’ heaven.” At the
heart of this contribution are applications of Design Thinking in user-driven
innovation. In their contribution, Ge and Maisch introduce the Design Thinking
process applied at Siemens in China, as well as selected methods. They show that
the Design Thinking process, as in the contributions of Brenner, Uebernickel, and
Abrell, is applied at Siemens China with only minor changes. In conclusion, the
authors show how important management support and a support ecosystem are for
the successful implementation of Design Thinking in a large corporation.

Alexander Grots and Isabel Creuznacher discuss whether Design Thinking is
a process, or leads toward a certain culture, from a practitioner’s perspective. It
should be noted that Alexander Grots was previously a partner at IDEO, one of the
leading consultancy firms based on Design Thinking. Grots and Creuznacher, in
line with other authors of this book, come to the conclusion that Design Thinking
can be applied as both process and culture. In their contribution, they picture a
Design Thinking innovation process compatible with other processes described in
this book and describe elements of a Design Thinking culture.

Michael Shamiyeh, a well-known architect and generalist from the University
of Linz, critically scrutinizes future orientation in innovation projects and Design
Thinking. From a temporal perspective, Shamiyeh distinguishes three approaches
to innovation: the past, present, and future as points of reference for innovation. The
past is only briefly described. For the presence as point of reference, Shamiyeh
chooses Nike + and the Apple sports kit as example. He shows (and this mirrors the
experiences from many innovation projects) that, through discussions with real and
potential customers, the potential for radical future-oriented solutions is limited. On
the other hand, such solutions can actually be sold. For the future as a point of
reference, he chooses the example of an engineer at Kodak, who invented the digital
camera already in the mid-1970s. As history shows, Kodak did not profit from that.
The author shows how important it is, on one hand, to look without restrictions into
the future, and, on the other hand, he shows, realistically, that this is difficult and
can be frustrating. The development phase of a dark-horse prototype, as described
in the macro-process for Design Thinking by Brenner et al., can be seen as an
attempt to sketch a “design from the future,” as Shamiyeh calls it.
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Despite different organizations, knowledge, and author experiences, the contri-
butions in this book are surprisingly homogeneous. We illustrate how the field
developed from central works like Simon’s Sciences of the Artificial in the 1960s
and the evolution of Design Thinking through the engineering department of the
Stanford University toward a strong core today, manifested in an innovation
process and a specific Design Thinking culture. This core is widely accepted in
different application areas and successfully applied. In addition, several authors
extended the core to improve the applicability of Design Thinking in other contexts.

To sum up, the contributions in this book lead to the following insights:

— Design Thinking is a body of knowledge that started from the design field as a
conception method and from Simon’s science of the artificial in the 1960s and
has developed into a research and teaching discipline with a fixed place in
numerous research fields, broadening steadily. The different fields analyzed in
this book range from information management, engineering, innovation, and
entrepreneurship to management, showing how broadly Design Thinking can be
applied.

Design Thinking is interdisciplinary, based on knowledge and insights from
engineering, management, industrial design, anthropology, information manage-
ment, and ethnography. Its pragmatic core and understandability allow applica-
tion in many other contexts.

— Central similarities spanning almost all articles are the connection of human-
centeredness of the innovation process, for customers as well as the building and
testing of prototypes. Design Thinking works best when teams are heteroge-
neous. Many additional Design Thinking developments are described in this
book; they produced specific knowledge and experience around this shared core.

— Analogous to other processes in the company, innovation processes can be
structured and replicated to a certain extent. Design Thinking is a procedure to
design innovation processes comprehensibly. Relying on single, unique persons
with a specific genius is replaced by a reproducible process.

— Design Thinking offers a platform to answer different questions from areas such
as problem-solving, design of business models, facilitation, mediation, visuali-
zation, and innovation in one process. It forces the users in these disciplines to
enhance their methods and toolboxes.

— The human in different roles, for example, as customer, employee, entrepreneur,
or user, is gaining favor in many disciplines. Design Thinking is a proven and
robust instrument to uncover and include obvious and hidden needs in
innovation-, development-, and problem-solving processes.

— Design Thinking is, despite its broad base, ultimately a pragmatic method based
on a few simple principles. Iterative development, contact with humans, and
visualization of results as prototypes are examples of these principles.

— To bring about big changes in companies through Design Thinking, it must be
understood that company culture needs to be addressed when training
employees.
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This list summarizes our insights from all contributors and represents the
viewpoint of the editors; as such, it is subjective. In the end, every reader needs
to decide on her/his own what the take-aways are.

We thank all personalities who contributed to the success of this book. Jennifer
Hehn and Barbara Rohner coordinated the book and Roger Furrer assisted with
translation and formatting.

St.Gallen Walter Brenner
January 2016 Falk Uebernickel
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Introduction

Design Thinking is a term that has is used internationally in a multitude of scientific
books, articles, seminars, management talks and consulting firm offers. A closer
examination reveals a lack of clarity about what Design Thinking is, which poten-
tial it has, and how it can be applied and learned. Building on this, the aim of the
article is to describe how we apply and teach Design Thinking at the Institute of
Information Management of the University of St.Gallen.

In this article, we define and illustrate Design Thinking as a future-oriented
innovation method based on examples. First, we introduce a few examples of
Design Thinking projects. In the following section, we elaborate on the nature
and origins of Design Thinking, differentiating between Design Thinking as
mindset, process, and toolbox. Then, we describe Design Thinking in teaching
and information systems and subsequently present Design Thinking activities at the
Institute of Information Management of the University of St.Gallen. An outlook for
the future summarizes the article.

Design Thinking can be defined as a field, in which many scientists and practi-
tioners from various disciplines work and publish. Within such an extensive field,
this article is not exhaustive; it documents knowledge and experience at the
University of St.Gallen, which is influenced by the activities at the Stanford
University, particularly from the Design Research Center and the d.School
(Hasso Plattner Institute of Design Thinking).

Examples of Design Thinking

Design Thinking’s potential is illustrated by four examples from different fields,
demonstrating some parts of the Design Thinking process and proving that com-
panies can find new solutions with Design Thinking, even in fields where significant
research and development has been carried out in the past.

No more fear—pirate journey in the MRI (Kelley and Kelley 2013, p. 13f):
Children facing an examination in an MRI-scanner (MRI = Magnetic Resonance
Imaging) are scared. The anxiety of parents who know, or at least guess, what their
children will experience, is transferred to the children, meaning that approximately
80 % of the children must be sedated to make the examination possible. Through
Design Thinking, General Electric found a way to lower the percentage of children
needing sedation by working on the children’s experience. With only optical
changes to the MRI scanner, General Electric was able to change the children’s
perception and reduce anxiety. In practice, the company does not change the
product’s complex technological base, but instead designs a story around it that
the children experience, supported by graphics. The children are intrigued and not
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as frightened; less sedation is needed. General Electric applied this principle to a
number of medical devices like the CT-scanner.

Flemo—private car sharing (Design Thinking project at the University of
St.Gallen): car sharing is becoming an interesting alternative to buying or leasing
a car. In 2011, Audi AG asked the Institute of Information Management of the
University of St.Gallen to develop innovative ideas for car sharing. Together with
the University of Modena and Reggio Emilia, Flemo was developed: a concept for
car sharing in the private environment. The basic idea behind Flemo: multiple
family members, neighbors or friends share a car. The source for this solution was
intensive conversations with customers all over the world, where it became appar-
ent that car sharing in the private environment can be an efficient way of reducing
cost and improving ecological behavior. Private car sharing reduces certain risks:
people sharing a car know each other, motivating them to take care of the car.
Flemo is centered on an app connected to the car electronics via a box. Through this
app, the user can set the maximal reach of the car, maximum speed, reserve the car
and do the billing. In December 2014, Audi AG began trial runs of a similar concept
with the name “Audi Unite”! in Stockholm, Sweden. Again, this project shows how
important it is to talk to existing and future customers and identify their needs. With
the help of the Design Thinking process, it was possible to find new innovative
solutions. In this example, Design Thinking combined customer needs with inno-
vative new technology.

Start—soccer player registration (Design Thinking project at the University
of St.Gallen): Soccer is probably the most popular sport in the world, with almost
300 million people playing soccer regularly in 209 countries. Approximately 40
million players are registered in an association that officially organizes soccer. In
summer 2012, the FIFA (International Federation of Association Football)
contacted the Institute for Information Management at the University of St.Gallen
to find a solution for electronically registering the 300 million soccer players
worldwide. Together with the University of Zurich and the Pontificia Universidad
Javeriana in Columbia, we developed an open platform called “Start” that enables
local associations to register players and organize soccer matches. Once again, the
researchers talked to executives and football players all over the world. In those
conversations, it became clear that most football players wanted to organize
football on their own. User-centered research gave FIFA unprecedented insights
into the needs of and problems with registration of soccer players in local
associations.

Sociapply—a new way of recruiting coworkers (Design Thinking project at
the University of St.Gallen): Haufe Lexware is a medium-sized German software
company, a market leader for software for small enterprises. A key issue for
companies like this is recruiting staff. Haufe Lexware asked the Institute of
Information Management at the University of St.Gallen for help in finding a new
solution for this challenge. In many interviews with executives of small companies

! https://www.audiunite.com/se/service/sv_unite.html, retrieved on 18 December 2014.
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and job applicants, it became clear that the concept “co-workers recruit co-
workers” offered good possibilities for an answer. On the basis of this idea, the
team built a solution using Facebook as a base and tested it with several companies.
Using Facebook allowed the companies to address both the pool of people
searching for a new job and those not searching. The idea of Sociapply was further
investigated after the end of the university project, the concept was further refined
and is available today as a product of Haufe Lexware. This example shows the
power of Design Thinking as it combined social networks, unsolved problems of
companies, and ideas from people currently searching for a new job.

The Nature and Origins of Design Thinking

Tim Brown, CEO of IDEO, one of the leading innovation consulting firms from
Palo Alto, California using Design Thinking, defines it as “a discipline that uses the
designer’s sensibility and methods to match people’s needs with what is techno-
logically feasible and what a viable business strategy can convert into customer
value and market opportunity” (Brown 2008, p. 86). Another definition stems from
the Kelley brothers. Dave Kelley, the founder of IDEO, has been working at the
Stanford University engineering department where Design Thinking has been
developed over the past 40 years by Leifer” and others. Kelley and Kelley (2013,
p. 24f) define Design Thinking as “a way of finding human needs and creating new
solutions using the tools and mindsets of design practitioners.” If we combine these
two definitions, central aspects of Design Thinking are revealed. Design Thinking
starts with human needs and uses suitable technologies with the aim of creating
entrepreneurial value through customer value. These definitions show that Design
Thinking can be a contrast point to “analytical” management (Shamiyeh 2010).

When examining the origins of Design Thinking research, one must distinguish
between research on Design Thinking in the management and design discourse
(Hassi and Laakso 2011), or more broadly to research within discipline of design
and further (Johansson-Skoldberg et al. 2013), including engineering sciences.

In the discipline of design, research about professional designers’ practice has
been conducted since Simon’s (1969) fundamental work “The Sciences of the
Artificial”. Despite this, research on Design Thinking in management has been
largely independent from research conducted in design (Hassi and Laakso 2011).
To acknowledge this, Johansson-Skoldberg et al. (2013) distinguish between
“design thinking” and ‘“designerly thinking”. Designerly thinking is used to
describe professional designers’ practice (Johansson-Skoldberg et al. 2013). Design
Thinking, on the other hand, is used to describe design practice and design
competence practiced for and with non-designers (Johansson-Skoldberg et al.
2013) in the management context (Hassi and Laakso 2011). The term “Design

% https://profiles.stanford.edu/larry-leifer, retrieved on 22 January 2015.
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Thinking” has received widespread attention in the design community since
Rowe’s (1987) book with the same title. Design Thinking in management has
been developed quite independently from design research (Hassi and Laakso
2011) and is often criticized as being merely anecdotal (Johansson-Skoldberg et
al. 2013). Empirical work is thus necessary to complement anecdotal evidence
about successful use of Design Thinking (Hassi and Laakso 2011). In the manage-
ment context, Hassi and Laakso (2011) categorized Design Thinking into practices
(closely related to our category of Design Thinking as a toolbox), thinking styles
and mentality components. Thinking styles and mentality components refer to our
“mindset” category, while we add one dimension—Design Thinking as a process to
educate future design thinkers.

The interest in, and eagerness to apply Design Thinking, most notably in IT and
management demands a clear understanding of the concept without oversimplifi-
cation (Dorst 2010). This article gives interested practitioners a first overview of the
concept.

When using the term “Design Thinking”, one recognizes a linguistic problem. In
German, Design can be defined as the creation of a “nice” appearance, while
Design in English can be used as both verb and noun. To design is to “do or plan
(something) with a specific purpose in mind” (Oxford Dictionaries 2015). Because
of this, Design Thinking projects are often (mis) understood as classical projects
conducted to improve product aesthetics and attributed to, thinkers like Colani® or
followers of the Bauhaus school.* This interpretation of the term Design Thinking is
misleading for two reasons: on one hand, Design Thinking is an innovation method
in which design as aesthetics can play a role, but is not more important than other
attributes, such as functionality or usability. On the other hand, Bauhaus followers
have created not only timeless objects, but also placed emphasis on using new
materials, new technologies and industrial mass production possibilities.

Based on the definitions of Brown and Kelley, from the engineering department
at Stanford University, where the ME310 course’ is conducted (discussed in detail
later) and our own activities in Design Thinking,® three forms of Design Thinking
became important in our environment over the past 10 years:

— Design Thinking as Mindset
— Design Thinking as Process
— Design Thinking as Toolbox

3 http://www.colani.de/, retrieved on 19 December 2014.

4http://www.bauhaus.de/de/, retrieved on 19 December 2014.

5 http://web.stanford.edu/group/me310/me310_2014/, retrieved on 19 December 2014.
S http://dthsg.com/ retrieved on 19 December 2014.
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Design Thinking as Mindset

The world of Design Thinking and design thinkers is characterized by principles
essential for the method’s success. Due to space restrictions in this introductory
article, it is impossible to elaborate all these in detail. Thus, we focus on the most
important principles.

The first and most important principle is: Innovation is made by humans for
humans. This simple sentence is the guiding rule for all other principles, as well as
for Design Thinking as process and toolbox. Design Thinking is a deeply human-
centered method. At the root of every innovation are human needs. If those needs
cannot be met through the new solution, the innovation process must be repeated.
Innovation processes are made by and for people. As a consequence of the human-
centeredness of design thinking various steps of the innovation process are executed
differently than in traditional innovation processes. Those steps and settings include
interaction, emergence and solving of conflicts during the process, as well as
physical spaces where the innovation process takes place that must reflect a
different “nature” in their spatial design.

Combining of divergent and convergent thinking is another important principle.
Design thinkers enhance the solution space through following unconventional
paths, i.e. thinking divergently. At different points in the innovation process,
existing, fixed frame conditions are “crashed”. Through this radical procedure,
new solutions are created, often opening a door to the future. It must be noted,
however, that in this divergent phase, many project partners and customers hesitate
after recognizing the enormous creativity of the solution and its distance from the
original project brief; they temporarily doubt Design Thinking and almost stop
believing that the project could be successful. When engaging in convergent
thinking, a few feasible solutions emerge.

“Fail often and early” facilitates human learning. Design Thinking is based on
experimentation with many new ideas. In some projects, more than 100 solution
ideas are created and many fail. Through early testing with end customers, design
thinkers realize when ideas cannot solve the problem brief. Design Thinking, in
practice, means coming up with many ideas and testing them with end customers to
learn what works.

Another central principle of Design Thinking is: build prototypes that can be
experienced. In the innovation process, building prototypes is very important. This
principle conflicts with many traditional development methods in information
management. Most methods to develop information systems lead to abstract
models. These are, often through a step-by-step process, refined to lower abstrac-
tion layers. Many decision makers do not understand such models. Design Thinking
goes in another direction. Fast and easily comprehensible prototypes are built that
allow a new idea to be tested. For a large European bank, we could test whether it
made sense to offer banking services in trains. To test prototypes, we modified a
train compartment with six seats to create an improvised banking counter and
observed customers’ reactions. Over the last several years, we built hundreds of
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physical prototypes, used role playing and made videos. We differentiate between
different resolution prototypes: those with low resolution are often only sketches or
paper mock-ups, while high-resolution prototypes can be, for example, program-
mable interfaces.

The principle test early with customers is closely connected with the principles
discussed above. The faster a new idea can be tested with users, the sooner one
knows which aspects of an idea are suitable. Design Thinking forces innovators to
be in constant and direct contact with end customers. This extreme form of
customer orientation is one of the central success premises of Design Thinking.

Another principle of Design Thinking is: design never ends. This means, work
must proceed iteratively in cycles. Whenever a solution idea has been tested,
questions will be posed about whether it contributes to a solution for the original
problem brief and whether the initial problem brief was the right one. Through
constant usage of the innovation process that we describe later in this article in more
detail, the Design Thinking team builds up knowledge and experience about the
problem, as well as both obvious and hidden needs of customers. This knowledge
enables development of extremely customer-oriented solution ideas.

The last principle in this article is: Design Thinking needs a special place. To
conduct Design Thinking projects successfully, special spaces are required:
designed according to the teams’ needs and equipped with the right materials.
The engineering department at Stanford University conducts its Design Thinking
projects in a loft that we “copied” in St.Gallen, shown in Fig. 1.

Fig.1 The Design Thinking Loft in St.Gallen, retrieved on 22 January from http://dthsg.com/get-
involved/
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In this loft, each Design Thinking team has its own booth that they can use
exclusively during the entire project time, any time of day. In the loft, one can
conduct team-internal meetings; materials and tools are available to build pro-
totypes. Communication tools, such as video conferencing are available. The red
couch belongs to this loft just like standing tables, stools and writable walls—
elements of the typical Design Thinking room equipment.

Design Thinking as mindset is characterized by the simultaneously playful and
solution-oriented combination of these principles. Experienced design thinkers
recognize those principles as “given” and use them to create innovative and
customer-oriented solutions. Our colleagues from Stanford University, especially
Leifer, sum up the playful aspect of Design Thinking with the phrase “Letting it
happen”.

Design Thinking as Process

In our Design Thinking projects with students and practitioners over the past 10
years, we realized that applying the principles alone—without structure—is too
demanding for novices. To address this, we developed a two-stepped process model
consisting of a micro and macro process, together with the engineering department
of Stanford University.” Before we describe the process model in detail, we would
like to point out that specific methods and tools are used while going through the
process steps. These are described later in this article, in the section “Design
Thinking as toolbox”.

The micro process, [also called Stanford Design Innovation Process® or at the
Hasso Plattner Institute in Berlin just Design Thinking Process (see Plattner et al.
2009, p. 1131)] is the central process of Design Thinking. Figure 2 shows the micro
process we apply in St.Gallen, in research and practice.

The micro process as pictured in Fig. 2 is based on the principles described
before. During a Design Thinking project, the micro process is conducted several
times. The first process step “Define the problem” means that a so-called challenge,
the problem brief, is worked out. The challenge describes the problem-to-solve in
form of a question. One example for a challenge could be: “How will learning at
universities look in 2020?” The art in formulating a challenge is to find a good
compromise between focus and necessary breadth that leaves enough room for
innovations. The second step, “Needfinding & Synthesis”, is aimed at revealing end
customers’ needs. We differ between obvious and hidden needs. In Design Think-
ing projects, teams often succeed in revealing hidden needs that eventually con-
tribute to providing innovative and competitive solutions. In the second process

8

7 http://dschool.stanford.edu/, retrieved on 19 December 2014.

8 http://web.stanford.edu/group/me310/me310_2014/about_design_process_big.html,  retrieved
on 19 December 2014. These websites provide an idea of Design Thinking education at Standford
University’s Engineering Department.


http://dschool.stanford.edu/
http://web.stanford.edu/group/me310/me310_2014/about_design_process_big.html

Design Thinking as Mindset, Process, and Toolbox 11

(Re)define the problem
Design never ends

; Needfinding
Test & Synthesis
Learn Understand the
users & the design
space

Prototype | ~ Ideate
Build Brainstorm

Fig. 2 The Design-Thinking-micro process, adapted from Stanford University (2016)

step, the team builds up expertise in the topic under scrutiny. Expert interviews,
literature and web search help to reach a knowledge level needed to have fruitful
talks with customers. In the third step, “Ideate”, teams are encouraged to find
solution ideas through brainstorming. The brainstorming needs to be conducted
so that solutions are envisioned based on previous steps, not decoupled from the
needs of customers. The aim of the step, “Prototype”, is to build prototypes that can
be tested in the next step with customers. As mentioned earlier, we differ between
different resolution prototypes. The range of prototypes that we built within the past
10 years is large, ranging from wood constructions over paper mock-ups to infor-
mation systems simulated on paper. One prototype stood out. About one year before
the iPhone hit the market and long before the iPad, we developed a prototype for a
portable computer very similar in form, appearance, and weight to the later iPad. In
the next step, “Test”, prototypes are tested with end customers. In many projects, we
tested prototypes in market places, railway stations and airports with end customers.
For many people, leaving the safe territory of company premises to test prototypes
somewhere with end customers is a big obstacle. For the success of a Design
Thinking project, this step is of central importance. There is an important reason
why “Test” and “Learn” are connected in Fig. 2. While testing, Design Thinkers get
important clues whether a prototype works, or reasons why it does not. Following the
step “Test”, it has to be verified whether the original problem brief was the right one:
more concretely, whether the innovation fulfilled obvious or hidden needs of cus-
tomers. If a positive answer is given, a new micro process can begin. If the answer is
negative, the challenge needs to be reformulated based on the new insights.

The macro process (developed at the University of St.Gallen, Institute of Infor-
mation Management), as pictured in Fig. 3, underlies all structures in the entire
Design Thinking project. It is divided into seven process steps’ coupled to the
different kinds of prototypes built in the course of a Design Thinking project.

% http://dthsg.com/phases/, retrieved on 19 December 2014.
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Fig. 3 The Design Thinking macro process, adapted from DT at HSG (http://dthsg.com/phases/,
retrieved on 20 February 2015)

In each of the prototype-oriented macro steps, the micro process is conducted
several times. In addition, the macro process is divided into a divergent and
convergent phase.

The first step of the macro process “Design Space Exploration” explores the so-
called design space, based on the challenge. In this step, literature and web research,
as well as talks with experts, are recommended. Design thinkers must first gather
their own experiences of the relevant industry sector specified by the challenge. If a
challenge aims, for example, at car rental, it makes sense to rent and return cars
from different rental agencies to experience and explore. It can be also helpful to go
through an atypical process, like filing a complaint, to see how a company reacts. In
the second step, “Critical Function Prototype”, the first prototypes are developed.
First solution prototypes are built based on the critical functions revealed in the
previous step. In the next phase, a so-called “Dark Horse Prototype” is developed.
The name of this prototype comes from horse racing. The “Dark Horse” is the horse
that nobody bets on, yet it wins. For the “Dark Horse”, the innovation process is
started from the beginning—even though critical function prototypes already exist.
Before starting with this step, boundary conditions found during design space
exploration, already the basis for critical function prototypes, are deliberately
disregarded. The solution space is extended and room emerges for new, even
more innovative solutions. The dark horse prototypes often scare novices because
of their sheer creativity and almost completely disregarded boundary conditions.
We learned from our colleagues at Stanford University—and can by now also
confirm through our own experience—that, in many cases, central ideas of the
prototypes ultimately deployed by the research partner companies are based on the
dark horse prototypes. One can imagine the difficulties for a project team—that had
already built a critical function prototype—to start all over again. This reboot is
particularly counterintuitive for many deadline-driven middle managers, who favor
developing the first solution into a final product. With the step “Funky Prototype”,
the divergent phase is closed. This step aims to merge the best ideas from all
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prototypes developed thus far into one prototype, building toward the final proto-
type. The design team needs to deploy all prior insights, starting from the needs of
customers, into a prototype. The step “Functional Prototype” marks another impor-
tant step to a detailed solution concept. Requirements and boundaries of the final
solution are fixed. It is crucial to decide, based on prior prototypes and insights,
which solution ideas and which prototypes should be part of the final prototype
(Schindlholzer 2014). The Functional Prototype needs to be much more specific
than prior prototypes, providing clear insights into customer acceptance and which
needs can be satisfied. The requirements of the “Functional Prototype” are strict.
The more realistic these prototypes are, the better the insights of the customer tests.
The next step is the “X-is-finished-Prototype”, which serves to detect one key
functionality (“X’’) and what effort is required to realize the final prototype
(Schindlholzer 2014). This step helps the Design Thinking teams discard unrealistic
components identified in prior steps. In this step, the team decides which parts can
be included in the final prototype. The “Final Prototype” comprises all functions
necessary to satisfy realizable customer needs. This prototype’s degree of detail
needs to be extremely high, so that comprehensive testing with customers is
possible. In the past 10 years, many final prototype of Design Thinking process
were so extraordinarily detailed that research partner companies, typically big
European companies, deployed ideas from the projects. The final prototype needs
to be sufficiently impressive to produce a “wow” effect from the decision makers,
virtually forcing them to pursue the Design Thinking project idea. The final
prototype is accompanied by a presentation showing the process and attributes of
the solution. Incidentally, during the last 10 years, numerous videos were also
created to clarify and explain projects to a general audience.

Design Thinking as Toolbox

Design Thinking works only when tools and methods used are aligned with this new
way of thinking. Schindlholzer (2014, p. 121f) offers a first overview of methods
and tools used over the past 10 years at the Institute of Information Management at
the University of St.Gallen. There are different method collections, both aimed at
practitioners (e.g. Stickdorn and Schneider 2011; Kumar 2012; Martin and
Hanington 2013; Lidwell et al. 2004) and academics (Hassi and Laakso 2011).
The range of 47 methods and tools described by Schindlholzer (2014, p. 121f)
range from guidelines to design workspaces to methods to define personal strengths
and weaknesses, from moderation methods to hints about how 3D printing can be
used to build prototypes. In our experience, deployment of appropriate methods is
one of the core success factors of Design Thinking projects. The methods and tools
used in Design Thinking projects originate from very diverse areas, like quality
management, research in creativity and design, research in communication, eth-
nography, and informatics. It is impossible to describe all the methods and tools
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used in Design Thinking projects, but we describe seven tools that give an impres-
sion how Design Thinking projects work.'®

— Stakeholder Map: Stakeholders of a project are any internal and external
groups or persons currently, or in the future, directly or indirectly affected by
the project (Thommen 2012). In management sciences, many approaches (espe-
cially the stakeholder-approach, Thommen 2012) begin with a holistic analysis
of stakeholders, that can be distinguished from a solely shareholder-oriented
firm strategy (Rappaport 1986). The stakeholder map attempts to identify all
parties that are relevant for the problem brief. In our Design Thinking projects,
we realized that it is important to identify extreme users. Experience in stake-
holder mapping shows that it is important to broadly define the term “stake-
holder”. For example, in a business-to-business environment, it is essential to
involve the end customer as stakeholder.

— Empathy Map: The empathy map is a method often used at Stanford University
d.School."" The empathy map analyzes talks and interviews with stakeholders,
especially end customers. These talks are categorized into four categories: “Say”
(quotations and central terms), “Do” (observed behaviors), “Think” (assump-
tions of thoughts) and “Feel” (emotions).

— 5-Whys: The 5-Whys-Method was invented by the founder of Toyota, Sakichi
Toyoda (Ohno 1993, pp. 43-44). Today, it is an important element of “root-
cause-analyses” of lean management and is also utilized in Design Thinking.
The 5-Why method’s basic premise is: in the course of analysis, participants
repeatedly ask “why”, leading everyone deeper into the root-cause of a problem
or some similar phenomenon. The number of Why-Questions is not limited to
five, as the name suggests. Instead, the number five is an indicator that it is
important to ask multiple times “Why”.

— AEIOU-Method: According to our research, this method was invented by Rick
Robinson, Ilya Prokopoff, John Cain and Julie Pokorny. Other sources in the
internet cite Mark Basinker and Bruce Hannington as inventors. Originally, it
was used to code ethnographic data. The AEIOU method defines dimensions to
structure a problem: “Activities”, “Environment”, “Interactions”, “Objects” and
“Users”. Because this method is used often in Design Thinking, dedicated
project templates facilitate its use.'?

— Persona-Method: The persona method comes originally from the research area
of human-computer-interaction. Personas are, according to Cooper, artificial,
invented persons [see Cooper (2004), Schindlholzer (2014, p. 148f)].

""We would like to point out that the list of methods and tools is neither complete nor represen-
tative. We selected for this introduction a few tools to give a first glimpse into the tools that are
used during Design Thinking projects.

' https://dschool.stanford.edu/wp-content/themes/dschool/method-cards/empathy-map.pdf,
retrieved on 22 January 2015.

12http://www.drawingideasbook‘com/images/AEIOU_worksheets.pdf, retrieved on 22 January
2015.
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As archetypes, they embody the behavior or personality characteristics of a
group of persons, e.g. digital natives of the age 16-19. These personas are
named—for example Bob, Himo, Mari-Lu. The naming of personas facilitates
their use in the Design Thinking process.

— Observation: The observation of stakeholders, especially customers, is a proven
method to reveal obvious and hidden needs (Schindlholzer 2014, p. 142f).
During, or after, the observation of a person, clarifying questions can be
asked. When shadowing, researchers accompany a person over a longer period
of time as closely as possible. Through the intense and uninterrupted contact,
one can observe the use of a product or service, as well as activities before and
after, which are often very important and may lead to reformulation of the
challenge.

— Storytelling: This method originally comes from marketing and is based on the
idea that a well-told story captures more attention than a lengthy PowerPoint
presentation. Within Design Thinking projects, storytelling is used to present
innovative ideas or solution possibilities effectively (Quesenbery and Brooks
2011; Schindlholzer 2014). In many Design Thinking projects, videos emerge,
parallel to the prototypes, showing the prototype in a real-life situation or within
a process. These videos can be seen as one form of storytelling.

The methods and tools in the toolbox of a design thinker cannot be easily
assigned to single steps in the micro or macro process. The experienced design
thinker uses from the repository (with more than 100 methods) those appropriate to
the situation.

The Design Thinking Team

We spoke on several occasions in the previous sections about design thinkers and
Design Thinking teams. Meinel and Leifer (2015) state that Design Thinking is
centered on innovators, arguing that the team is of outstanding importance. Design
Thinking teams work differently than project teams that we know from software
development. One particular challenge is the combination of divergent and con-
vergent thinking—and the mindset and openness that this demands from the team.

The heterogeneity of teams demands openness. Design Thinking teams need to
be heterogeneous in various dimensions to be successful. Dimensions of heteroge-
neity comprise the mixture of men and women and the cultural and ethnical
background of design thinkers. Especially in international and even more in global
projects, the team needs a good mix of personalities from different countries and
cultures. Another dimension of heterogeneity is educational background. In our
experience, for projects that target product or service innovations, business people,
engineers, and software engineers are good teams. A management-oriented educa-
tional facility such as the University of St.Gallen can learn from engineers and
software engineers. In the future, it will be even more important to get closer to
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obvious and hidden needs and to integrate designers, ethnographers, anthropolo-
gists, and psychologists in the teams.

Another dimension of heterogeneity deserves special attention. Design Thinking
teams benefit enormously when personalities with different traits are merged.
During our university projects, we perform personality tests, such as the Clifton-
Strengthsfinder'® (Quesenbery and Brooks 2011; Schindlholzer 2014 p. 171f) and
Teamology (Wilde 2009) or the Myers-Briggs-Test (Briggs-Myers and Myers
1995) with our students. These tests, despite being controversial, give us important
clues to the personality profiles of design thinkers and allow us to staff the teams
with different personality profiles. We are aware that it is impossible to conduct
such tests in many companies.

For Design Thinking teams, so-called T-shaped professionals (Brown 2009) are
warranted; they are in-depth specialists in one field, but are knowledgeable in a
range of others. This knowledge structure enables action in an area as a competent
specialist and discussion in a range of other fields on a high level. The experience of
ten years of work with design thinkers teaches us that it is hard to find people with a
T-shaped profile. It is easier to find specialists than generalists.

The heterogeneous composition of teams is, on the one hand the fundament for
innovation, but on the other hand, also the reason for conflicts. It is a narrow path in
a conflict between constructively discussing for a better solution and arguing. The
more heterogeneous a team is, the more probable conflicts and arguments are. To
counter this, we have developed considerable competence for conflict resolution to
prevent that (in principle) positive disputes escalate into personal, unsolvable
conflicts. The collaboration between engineers and software engineers and business
people can often lead to severe conflicts.

Application Areas: Design Thinking in Teaching and
Information Systems

Teaching in Design Thinking is strongly influenced by Stanford University, where
lectures and courses were first developed in the 1960s. In the engineering depart-
ment, there were already 1960 courses about “Creative Design” and a “Product
Design Program” was offered together with the fine arts department. Even though
Design Thinking at Stanford University began in the engineering department, it
subsequently spilled over into other areas like product design, robotics, microelec-
tronics, human-computer interaction, learning, bio design and, recently, also to
venture design. Design Thinking activities were later bundled in the Center for
Design Research as an integral part of the engineering department. One example of
research on integrating creativity into the engineering curriculum was conducted by
Faste et al. (1993). When we speak of the engineering department in this article, we

'3 http://www.strengthsfinder.com/, retrieved on 26 January 2015.
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mean primarily the Center for Design Research. The d.School at Stanford Univer-
sity, funded by SAP co-founder Hasso Plattner, also developed from the Center for
Design Research, but works on an interdisciplinary basis between the faculties.

From a present-day perspective, very early trends in informatics could be linked
to Design Thinking. Informatics (as well as later information systems) started to
develop information systems in the 1960s. In German-speaking areas, the works of
QOesterle (1981) and Balzert (1982) deserve notice. The basis for scientific work,
with the development of corporate information systems, was done by Simon (1969),
with his seminal work “The Sciences of the Artificial”. Many of these works
connect to Design Thinking, when one follows Simon’s logic.

Design Thinking is also increasingly important in management (Rhinow and
Meinel 2014; Shamiyeh 2010; Grand and Jonas 2012). When the Institute of
Information Management began to collaborate with Stanford University 10 years
ago, we were the only business school in the network of this elite university. The
lack of understanding about our engagement in Design Thinking was significant, on
the engineering side as well as from our management and information management
colleagues. But now, the situation has changed. Many companies are under enor-
mous pressure to become innovative. Many executives realize that Design Think-
ing—along with other methods—is one promising avenue to become more
innovative. Martin (2009) introduces the example of Procter & Gamble, to illustrate
what a significant influence Design Thinking can have, not only on the innovation
process, but also on the entire corporation. IDEO works more and more on strategy.
Mimicking IDEO, many strategy consulting firms build up Design Thinking units.
However, we realize that many of these consultants do not understand or master
Design Thinking principles and foundations described in this article. Instead,
classical innovation, strategy or re-engineering projects are conducted that are
merely labelled as Design Thinking.

One aspect of the business and management field where we operate requires
more detail: Design Thinking as one approach to corporate entrepreneurship, which
is entrepreneurship within large corporations (Kuratko et al. 2011). In one study
conducted as part of our Design Thinking research at the Institute of Management,
Abrell and Uebernickel (2014) researched whether Design Thinking is a suitable
instrument for corporate entrepreneurship. The expert interviews conducted for this
research show that the strong focus on customer needs is very helpful for corporate
entrepreneurship; strong customer orientation can even lead to changes in the
company culture. The culture of listening has an especially big influence on new
products and the improvement of existing products and services. Design Thinking
increases the understanding about why products and services of a company are used
and why not. Many companies suffer today because the time an innovative idea
about a product or service takes to reach the market is too long. Design Thinking
helps to accelerate this process.

Design Thinking is also of growing importance in information systems devel-
opment. Work on using Design Thinking in software development has been under-
way at informatics faculties, for example the Computer Science Department at
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Stanford University or the Hasso Plattner Institute at the University Potsdam, for
many years. In various engineering areas and for the design of human-machine
interfaces, Design Thinking can lead to innovative solutions, especially in the early
phase of the software development process. On the basis of these experiences, SAP
(one of the largest software companies in the world) has begun using Design
Thinking as one of their central methods when developing software.

Design Thinking at the Institute of Information Management
at the University of St.Gallen

The activities in Design Thinking at the Institute of Information Management at the
University of St.Gallen can be categorized as teaching and research.

Our engagement in Design Thinking began with the establishment of a course
modeled on the ME310 course'* at Stanford University, within the frame of so-
called research-, practice- and venture projects in 2005/2006. This practice-oriented
teaching instrument allowed us to copy the ME310 course in many respects. SAP
financed the first batch, with the challenge for this debut Design Thinking project in
St.Gallen to develop a prototype to facilitate executives’ access to their own
software. Meanwhile, the Design Thinking course is being held in 2015 for the
10th time and more than 40 projects with students have been conducted, financed by
large and medium-sized corporations from Switzerland and Germany, and today,
China. The structure of the course is oriented to the Design Thinking macro
process. It always begins in September, lasting until the end of the spring term at
the end of May. All participating students fly at least twice to Stanford University in
Palo Alto during the course. The first visit in fall is dedicated to training in Design
Thinking and the second trip at the beginning of June revolves around the final
presentations, together with the complete network of universities that also have
Design Thinking projects in their curriculum. For this Design Thinking course, we
established a Design Thinking loft based on the facilities in Stanford in St.Gallen at
the Institute of Information Management. The loft is available for students 365 days
a year, 24 hours a day—which is unique in St.Gallen. In addition we have—
financed through the participating research partner companies—established a
teaching and coaching team for the course. This team is large enough that we can
offer our students a staff-to-student ratio almost as good as that of our role model in
California. The highly motivated students, the Design Thinking loft, and the good
staff-to-student ratio contribute to the research partner companies’ enthusiasm for
the course quality. In 2015, the University of St.Gallen will invest substantially in
Design Thinking education and will build another Design Thinking lab. As men-
tioned above, teaching activities at the Institute of Information Management are
embedded into a worldwide network, the so-called SUGAR network, consisting

"% http://web.stanford.edu/group/me310/me310_2014/, retrieved on 22 January 2015.
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mainly of technical universities also offering teaching activities based on the
Stanford University ME310 course. At the end of 2014, the following universities
were engaged in this network: Aalto University in Helsinki, Paris-Est d.school at
Ecole des Ponts, Hasso Plattner Institute at the University of Potsdam, University of
St.Gallen, Karlsruhe Institute of Technology, Norwegian University of Science and
Technology in Trondheim, Pontificia Universidad Javeriana in Cali, Swinburne
University of Technology in Melbourne, Trinity College Dublin, Tongji University
in Shanghai, Universidad Nacional Auténoma de México, Universita degli studi
Modena e Reggio Emilia in Modena, Stanford University, Universidade de Sao
Paulo, University of Science and Technology of China and University of Ziirich.

It seems that Design Thinking teaching in St.Gallen will expand and grow.
Starting in the spring term 2015, we will extend our offer in Design Thinking.
Together with Grand, a strategy researcher, we will offer an “Entrepreneurial
Management” course.

In Design Thinking teaching, we collaborate with companies in three ways; most
importantly, through the Design Thinking course described above. Another collab-
oration is Embedded Design Thinking. In this collaboration route, we conduct
sessions in partner companies like Deutsche Bank (Brenner and Witte 2011, pp.
167-192) in rooms similar to the Design Thinking loft in St.Gallen innovation
projects. This intense collaboration leads to establishing a Design Thinking culture
in partner companies and also allows that confidential projects can be conducted.
Another type of collaboration is executive education and we are slowly entering this
market. We do not conduct consultancy projects at the Institute of Information
Management; a separate consulting firm for this work has been set up.

Because we have focused on teaching, we have conducted very limited research
in Design Thinking during the past 10 years. For those interested in more informa-
tion, Schindlholzer (2014), who developed a coaching-oriented approach to Design
Thinking based on Method Engineering, as well as the works of Vetterli (e.g.
Vetterli et al. 2012) to Embedded Design Thinking and the works of Abrell (e.g.
Abrell and Uebernickel 2014; Abrell et al. 2014; Abrell and Durstewitz 2014) who
researches Design Thinking and Corporate Entrepreneurship are worth mentioning.
Design Thinking and Corporate Entrepreneurship is explained in more detail in a
separate chapter.

Outlook

Design Thinking is an innovation method that has become stronger and more
established. This trend is expected to continue over the next ten years in numerous
areas, as well as management faculties. With more innovation-oriented education,
Design Thinking has the potential to be right at the center of teaching and research
at some universities. Design Thinking cannot be viewed completely independently,
or directly in competition with other management disciplines. The customer orien-
tation basic to Design Thinking has always been at the heart of marketing. Changes
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in company and innovation culture, like those initiated by Design Thinking, take
place in traditional fields in strategy and innovation research. The proximity to
engineering sciences, mechanical engineering, electrical engineering, and infor-
matics offer enormous opportunities for the development of management educa-
tion. For information management we demanded, based on our experiences with
Design Thinking and together with many colleagues from the German-speaking
countries, user orientation as new field of research (Brenner et al. 2014). With this
background, the research program at the Institute of Information Management has
been changed in 2015 to position user orientation as a central target in the future
(Leimeister et al. 2014). Design Thinking offers important potential for research
and teaching, along with one fascinating central tenet: with all its strengths and
weaknesses, opportunities and threats, Design Thinking is completely
interdisciplinary.
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Design Thinking and Corporate
Entrepreneurship: An Integration
and Avenues for Future Research

Thomas Abrell

Abstract Design Thinking and corporate entrepreneurship are both topical in the
contemporary innovation management discourse. This study outlines promising
avenues for future research for the two concepts’ connections and synergies. Four
research themes are identified and presented: Design Thinking and opportunity
recognition/creation, Design Thinking and effectuation in corporate entrepreneur-
ship, Design Thinking and corporate entrepreneurship strategy, as well as entre-
preneurial design management. Promising avenues for each research theme are
identified. Two of the research themes are on an individual level, while the other
two themes are on an organizational level. The study contributes to the fields of
corporate entrepreneurship and Design Thinking by conceptually linking the two,
presenting research in the field and noting avenues for further research.

Keywords Design thinking ¢ Corporate entrepreneurship ¢ Entrepreneurial
opportunity * Effectuation ¢ Design « Management « Corporate entrepreneurship
strategy

Introduction

“Entrepreneurship is associated with innovation, and corporate entrepreneurship is
associated with innovation by established firms” (Baden-Fuller 1995, p. 12).
Change and knowledge become increasingly important (Toivonen and Tammela
2013), putting established corporations under pressure to innovate (Kuratko
et al. 2011). Despite being subject to research for a considerable time (for corporate
entrepreneurship Westfall 1969; for Design Thinking Simon 1969), Design Think-
ing and corporate entrepreneurship are both very topical in the contemporary
management discourse on novel innovation approaches (Toivonen and Tammela
2013; Hassi and Laakso 2011; Kuratko et al. 2011; Ireland et al. 2014).
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Corporate entrepreneurship is an option for corporations seeking strategic
renewal or the creation of new businesses through innovation and venturing
(Guth and Ginsberg 1990). Both corporate entrepreneurship and Design Thinking
aim at doing things differently and initial research has shown that Design Thinking
and (corporate) entrepreneurship do have connections (e.g. Nielsen et al. 2012;
Abrell and Uebernickel 2014; Abrell et al. 2014; Abrell and Durstewitz 2014).
Nevertheless, research is still in its infancy. This study aims to inspire further
research by pointing out promising directions of Design Thinking and corporate
entrepreneurship research.

Definitions
Design Thinking

Research in Design Thinking can be categorized into the managerial and design
discourse (Hassi and Laakso 2011). In the managerial discourse, Design Thinking is
associated with innovation (Hassi and Laakso 2011) and can be defined as “design
practice and competence [...] used beyond the design context” (Johansson-
Skoldberg et al. 2013, p. 123). In their literature review of the managerial discourse,
Hassi and Laakso (2011) describe Design Thinking as a combination of practices,
thinking styles and mentality components.

Preceding the managerial discourse, Design Thinking has been a subject of
research in the design discourse since Herbert Simon’s (1969) ground-breaking
work “The Sciences of the Artificial”. From a practitioner’s perspective, Design
Thinking can be described as “primarily an innovation process—part of the fuzzy
front end, and a great method with which to discover unmet needs and to create new
product concepts” (Lockwood 2009, p. 30).

In this research, we adopt the definition of Johansson-Skoldberg et al. (2013) and
Hassi and Laakso (2011) as design practice and competence used beyond the design
context with the dimensions practices, thinking styles and mentality components.

Corporate Entrepreneurship

The phenomenon of corporate entrepreneurship (coined by Westfall 1969) has
been described in several ways in literature: corporate entrepreneurship (used by
Kuratko et al. 2011; Guth and Ginsberg 1990; Van Wyk and Adonisi 2012; Ireland
et al. 2009; McFadzean et al. 2005; Shaw et al. 2005 among others), intrapreneuring
(Pinchot 1985), intrapreneurship (used by Parker 2011; Monnavarian and Ashena
2009; Duncan et al. 1988; Carrier 1994; Antoncic and Hisrich 2001; Antoncic 2007;
Merrifield 1993; Nielsen et al. 1985; Antoncic and Hisrich 2003; Antoncic and
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Antoncic 2011 among others) and internal corporate entrepreneurship (Jones and
Butler 1992). Sharma and Chrisman (1999) note that there is ambiguity in the
terminology used.

The term intrapreneur was introduced by Pinchot (1985, p. XII) as a merger of
two words “intra-corporate entrepreneur”. Pinchot’s definition described entrepre-
neurship within existing organizations. Corporate entrepreneurship, a term that can
be used interchangeably with intrapreneurship (McFadzean et al. 2005), describes
entrepreneurship within existing organizations (Antoncic and Hisrich 2003). While
intrapreneurship appears to be a new phenomenon, the definition of corporate
entrepreneurship above indicates that only the context of entrepreneurship changes
from entrepreneurship to entrepreneurship within corporate boundaries (Kuratko
et al. 2011) and thus findings of entrepreneurship research may be transferable.
Guth and Ginsberg (1990) categorize corporate entrepreneurship into innovation/
venturing and strategic renewal of established corporations. In this study, we adopt
the definitions of Antoncic and Hisrich (2003), Kuratko et al. (2011) and Guth and
Ginsberg (1990): corporate entrepreneurship as entrepreneurship within existing
corporations, with the categories innovation/venturing and strategic renewal.

Towards the Four Research Themes

The author proposes four themes to research, selected for their utility in establishing
entrepreneurship inside corporations.

The first theme is the topic of creating and/or recognising entrepreneurial
opportunities. Discovering and/or creating entrepreneurial opportunities is at the
core of entrepreneurial innovation (Kirzner 1973; Schumpeter 1934). Design
Thinking, described as a method to embrace innovation activities and combine
them with a human-centered design approach (Brown 2008), has great potential to
help discover and/ or create entrepreneurial opportunities.

The second theme builds on the notion of uncertainty prevalent in innovation.
Highly innovative solutions and launching new businesses always entail risk and
uncertainty (Biggadike 1979), and risk taking is an important aspect of entrepre-
neurship (Antoncic 2003). To successfully build a corporate entrepreneurship
strategy on the organizational level, it is necessary to understand how corporate
entrepreneurs work on the individual level. The theory of effectuation (Sarasvathy
2001) attempts to explain entrepreneurial decision-making under uncertainty. Orig-
inating in the entrepreneurship domain, recent attempts have been undertaken to
apply the theory to the corporate context (Brettel et al. 2012; Abrell et al. 2014).
Design Thinking is often considered to deal with so-called “wicked problems”
(Buchanan 1992) that entail a large amount of ambiguity. Bringing together the
theory of effectuation and Design Thinking in the corporate context provides much
potential for research to better understand how corporate entrepreneurs work and
how to support them in encouraging entrepreneurship inside the corporation.
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The third theme addresses corporate entrepreneurship strategy. To establish
corporate entrepreneurship, a corporate entrepreneurial strategy is required (Hitt
et al. 2001; Ireland et al. 2009). Strategy-making is, however, a demanding task
(Mintzberg 1973; Wiltbank et al. 2006). Johansson and Woodilla (2009) examine
the epistemological roots of Design Thinking, strategy and innovation. Despite
different roots, the discourses interact in the management realm as enablers for a
corporation’s general development and growth enablers. In this vein, Design
Thinking and corporate entrepreneurship strategy yield potential for research: on
one hand as part of creating strategy (see, for example, Johansson and Woodilla
2009; Grand 2010), but on the other hand to integrate Design Thinking into
corporate entrepreneurship strategy to support corporate entrepreneurs.

The fourth theme is entrepreneurial design management. While the other three
research areas address how to support corporate entrepreneurship through Design
Thinking, this theme switches the perspective towards the management of design
organizations, processes and outcomes (Cooper et al. 2009). In contrast to an
administrative approach to management (Kanter 1985), entrepreneurial manage-
ment (Stevenson and Jarillo 1990) provides potential for effective design
management.

Design Thinking and Opportunity Recognition/Creation

There is an ongoing debate whether entrepreneurial opportunities are created
[starting from Schumpeter (1934)] or recognized [starting from Kirzner (1973)].
An entrepreneurial opportunity is the “perceived means of generating economic
value [...] that previously has not been exploited and is not currently being
exploited by others” (Baron 2006, p. 107). Nevertheless, it is undisputed that
entrepreneurial opportunity is central to entrepreneurship, as it is at the heart of
innovation. There has been much research about opportunity creation and/or rec-
ognition (see, for example, a recent study of van Burg and Romme 2014; Dimov
2011); Design Thinking may create potential from various perspectives.

On one hand, Nielsen et al. (2012) propose using design methods and processes
for opportunity recognition and creation. They propose a combination of design for
moving in and moving out. Design for moving in focuses on a linear problem-
solving approach when the problem is clearly defined. Design for moving out
acknowledges a looser, non-linear approach to design. The problem is often too
complex and too ill-defined to simply solve it, thus problem exploration must be
conducted. Finally, they propose a stepped approach to opportunity design: opening
it up, ideation and conceptualization of opportunities and/ or opportunity selection
and exploitation that overlaps with Cooper’s (1990) stage-gate process.

Another angle of Design Thinking and opportunity creation or recognition is
investigated by Abrell and Uebernickel (2014). User-centricity, as a central concept
of Design Thinking, yields opportunities if combined with technology as enabler
and championing from the corporate entrepreneur. In line with Burgelman (1983)
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and Day (1994), it was deemed crucial that the corporate entrepreneur champions
the project, i.e. drives the project proactively. In addition, the technological feasi-
bility is important to pursue user-centric opportunities (Abrell and Uebernickel
2014). User-centricity is also taken into account in concepts such as market
orientation (Narver and Slater 1990; Kohli and Jaworski 1990), where latent
needs of customers are addressed. “Market-oriented” has been opposed to “cus-
tomer-led” (Slater and Narver 1998), where companies do what customers explic-
itly want. There is some evidence that corporate entrepreneurship and market
orientation are linked (Barrett and Weinstein 1998; Liu et al. 2002). In Design
Thinking, it is important to uncover latent needs and sticky information (von Hippel
1994). Tacit information difficult to obtain by others can be regarded as sticky
(Bogers et al. 2010) and sticky information related to the context of use is one
opportunity for linking Design Thinking and opportunity recognition and/ or
creation (Abrell and Durstewitz 2014)—Design Thinking thus may provide
answers how market orientation can be achieved. However, it still needs to be
clarified whether market orientation is just a set of activities, rather than culture
(Deshpandé and Farley 1998), or a cultural phenomenon (Narver and Slater 1998).
Future customers may have difficulties articulating their needs (von Hippel 1994),
yet “even if prospective customers cannot (articulate their needs), they may still be
able to recognize the value to them in something new when they are presented with
it and have its operation and benefits explained. Opportunities seen from the
perspective of prospective customers represent value sought” (Ardichvili
et al. 2003, p. 108). Thus, more knowledge is needed on how user involvement
through Design Thinking can lead to entrepreneurial opportunities. Given the
difficulties in studying opportunity creation and/ or recognition (Dimov 2011),
Design Thinking may provide potential to examine how opportunities emerge.
Market orientation by Design Thinking may be an important construct in the
domain of corporate entrepreneurship.

Further, practical knowledge is needed about how corporate entrepreneurs can
be supported in applying Design Thinking—in practice—to reveal entrepreneurial
opportunities systematically, following a “design mode” (van Burg and Romme
2014) of entrepreneurship research developing “real helps” (Sarasvathy and
Venkataraman 2011).

Design Thinking and Effectuation in Corporate
Entrepreneurship

It is crucial to be aware of entrepreneurs’ behavior (Chandler et al. 2011).
Sarasvathy (2001) acknowledges the critical role of the entrepreneur as decision
maker in her logic of effectuation. “Characteristics of decision makers, such as who
they are, what they know, and whom they know, form the primary set of means that
combine with contingencies to create an effect that is not preselected but that gets
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constructed as an integral part of the effectuation process” (Sarasvathy 2001,
p. 249). The logic of effectuation is described as entrepreneurial decision-making
under uncertainty (Sarasvathy 2001). Instead of planning in an uncertain future, the
entrepreneur remains flexible, engages in experimentation and attempts to control
the future by making alliances with, and getting pre-commitments from, stake-
holders such as customers and suppliers (Chandler et al. 2011). Effectuation—
based on control—is contrasted to causation—based on a logic of prediction
(Sarasvathy 2001, 2008). Wiltbank et al. (2006) argue for a non-predictive strategy.
Under uncertainty, strategies of control may be suitable rather than such based on
prediction (Wiltbank et al. 2006). Noyes and Brush (2012) extend effectuation
towards a predictive and creative approach. Entrepreneurs are more likely to work
with means they have under their control, with emergent goals rather than
predicting the future (Dew et al. 2009). The predictive approach focuses more on
planning, such as through opportunity identification, assessment, determination of
resource requirements and actions to exploit the opportunity (Neck and Greene
2011). Chandler et al. (2011) build on Sarasvathy’s (2001, 2008) principles of
effectuation and interpret them as a focus on short-term experiments to identify
business opportunities in an unpredictable future; a focus on projects where the loss
is affordable; emphasis on pre-commitments; exploitation of contingencies through
remaining flexible.

Several authors argue that the two approaches of causation and effectuation are
not mutually exclusive (Harms and Schiele 2012; Chandler et al. 2011; Noyes and
Brush 2012), a notion that has been also empirically confirmed (Abrell et al. 2014).
Sarasvathy (2001) argues that decision makers in a situation with relatively pre-
dictable future tend to use causation, while conditions with little predictability lead
to experimental and iterative learning techniques of effectuation. Nevertheless,
more research is warranted on how causation and effectuation can be used simul-
taneously (Harms and Schiele 2012; Chandler et al. 2011). In terms of Design
Thinking and corporate entrepreneurship, the relationship between causation and
effectuation is of interest, as it determines elements that aid in supporting corporate
entrepreneurs.

Another issue is that effectuation is mostly explicated for new venture develop-
ment and the gestation process (Sarasvathy 2001; Chandler et al. 2011; Noyes and
Brush 2012), as the concept originates in the entrepreneurship context. There have
been recent attempts to bridge effectuation to the corporate context through empir-
ical studies in R&D projects (Brettel et al. 2012; Kiipper 2010) and corporate
entrepreneurship through internal corporate venturing (Abrell et al. 2014). More-
over, conceptual work has been conducted (Svensrud and Asvoll 2012; Duening
et al. 2012). During these attempts, the focus of effectuation has expanded from
new venture creation to innovation.

Effectuation has been compared to creative approaches such as bricolage (Fisher
2012; Archer et al. 2009). In a recent study, Abrell et al. (2014) conceptually link
the concepts of Design Thinking and effectuation and empirically explore their
model in internal corporate venturing. They find strong overlaps between Design
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Thinking and effectuation, as well as gathering empirical evidence on effectuation
in corporate entrepreneurship. The concept of means, described by Sarasvathy
(2001), focusing on who the entrepreneurs are, what they know and whom they
know has been at the core of the findings of Abrell et al. (2014), suggesting that
corporate entrepreneurs draw heavily on their means and entrepreneurial action
may be connected to the set of means available (Abrell et al. 2014). Means are
crucial to obtain a human-centred approach, as users may not be easily accessible to
corporate entrepreneurs (Abrell and Durstewitz 2014). In connection with Design
Thinking, it is interesting to encourage research about the connection of means and
human-centeredness.

Further, a promising avenue for research is the occurrence of the other principles
of effectuation with Design Thinking. Despite initial empirical studies on effectu-
ation in the corporate and entrepreneurship context, empirical studies are warranted
(Lundqvist et al. 2013; Read et al. 2009). In an effort to ensure entrepreneurship
through adopting the “design mode” as pointed out above, research could be
significantly enhanced if effectuation could be reached in practice through applying
Design Thinking in internal corporate venturing projects.

Design Thinking and Corporate Entrepreneurship Strategy

The impact of Design Thinking on corporate entrepreneurship strategy needs to be
considered. Corporate entrepreneurship is arguably a firm-level phenomenon
(Covin and Slevin 1991; Miller 1983) and strategic management practices facilitate
entrepreneurial behavior within the corporation (Barringer and Bluedorn 1999).
Accordingly, Guth and Ginsberg (1990, p. 5) describe strategic renewal as “the
transformation of organizations through renewal of the key ideas on which they are
built”. It needs to be distinguished between strategy-making as a process (Dess
et al. 1997, p. 679), the conceptualization of strategy (see for example Ireland
et al. 2009) and different strategic options managers can select (see for example
Covin and Miles 1999; Guth and Ginsberg 1990). Strategic options include differ-
ent forms of corporate entrepreneurship, like innovation and venturing, as well as
strategic renewal of firms (Guth and Ginsberg 1990). This study focuses on
strategy-making, as well as the conceptualization of corporate entrepreneurship
strategy.

Entrepreneurial strategy-making is linked to entrepreneurial orientation on the
organizational level describing how strategy-making is addressed (Covin and
Slevin 1988; Lumpkin and Dess 1996), with the dimensions risk-taking, innovation
and proactiveness (Miller 1983). This has been extended by Lumpkin and Dess
(1996) with additional dimensions, autonomy and competitive aggressiveness. In
their study of strategic management practices for corporate entrepreneurship,
Barringer and Bluedorn (1999) selected five attributes of the strategic management
process: scanning intensity, planning flexibility, planning horizon, locus of plan-
ning and control attributes. Mintzberg (1973) described the entrepreneurial mode of
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strategy-making as being dominated by the active search for new opportunities,
dramatic leaps in the face of uncertainty, a centralization focused on the chief
executive and high growth.

Grand (2010) conceptualized aspects of Design Thinking for strategy making,
i.e. the thinking style “abductive reasoning”, mentality components ambiguity
tolerance and future orientation, as well as practices like visualizing and a combi-
nation of divergent and convergent approaches. Seidel (2000) introduced the term
“strategy visualizer” as one role in design-led strategy consulting. Similarly, the
term strategy-mapping was used (Anthony et al. 2006). Environmental scanning
activities (Hambrick 1981), one attribute of the strategic management process
(Barringer and Bluedorn 1999), yield potential for future research. Environmental
scanning is learning about events and trends in the environment of the organization
(Hambrick 1981) that facilitates opportunity recognition (Bluedorn et al. 1994).
Therefore, this stream of research can be complementary to the research theme
discussed above on how scanning may be performed through Design Thinking. In
addition to the scanning intensity as one element for strategy-making, Mintzberg’s
(1973) entrepreneurial mode of strategy-making creates potential for Design Think-
ing research, especially how to make dramatic leaps in the face of uncertainty.

Besides strategy-making, it is important to research the building blocks of a
corporate entrepreneurship strategy. Ireland et al. (2009) proposed an integrative
model of a corporate entrepreneurship strategy containing antecedents of a corpo-
rate entrepreneurship strategy, elements and consequences on the organizational
level, top-level managers and organizational members. They define corporate
entrepreneurship strategy as “a vision-directed, organization-wide reliance on
entrepreneurial behavior that purposefully and continuously rejuvenates the orga-
nization and shapes the scope of its operations through the recognition and exploi-
tation of entrepreneurial opportunity” (Ireland et al. 2009, p. 21). According to
Ireland et al. (2009), corporate entrepreneurship strategy consists of three elements:
entrepreneurial strategic vision, pro-entrepreneurship organizational architecture
and entrepreneurial processes and behavior.

Links between a design-influenced corporate entrepreneurship strategy thus may
be on the individual (organizational members and top-level managers) or organi-
zational level. There is promise in researching how Design Thinking influences the
entrepreneurial strategic vision. Moreover, it is of interest how elements of Design
Thinking influence pro-entrepreneurship organizational architecture, as well as
entrepreneurial processes and behavior.

Building on the initial links pointed out above, research of Design Thinking and
corporate entrepreneurship yields strong potential for integration into a design-
oriented corporate entrepreneurship strategy. Understanding corporate entrepre-
neurs’ decision-making under uncertainty and Design Thinking, as well as Design
Thinking and opportunity creation and/ or recognition on the individual level yield
potential to create a pro-entrepreneurship organizational architecture including
elements of Design Thinking. The conceptualization of a design-influenced corpo-
rate entrepreneurship strategy offers vast potential for future research.
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Entrepreneurial Design Management

Another important issue is management of the design function within corporations.
Designers trained in a design discipline, an art or design school (Terrey 2010;
Rylander 2009) tend to be in the minority in large corporations. Managing
designers using administrative management approaches may create for conflict,
as well as stifling creativity. Thus, an interesting avenue for research is to manage
Design Thinking and designers using an entrepreneurial approach.

The term entrepreneurial management was coined in a Harvard working paper
by Stevenson (1983) and further refined in subsequent publications (Stevenson and
Gumpert 1985; Stevenson and Jarrillo-Mossi 1986; Stevenson and Jarillo 1990).
Entrepreneurial management was contrasted to administrative management (Ste-
venson and Gumpert 1985; Stevenson and Jarrillo-Mossi 1986; Kanter 1985;
Eliasson and Davidsson 2002). Entrepreneurial management was seen by Lumpkin
and Dess (1996) as analogous to entrepreneurial orientation on firm level, while
Brown et al. (2001) saw the concepts complementary. Stevenson and Jarillo (1990)
referred to entrepreneurial management as the managerial behavior of the entre-
preneur. Further, they proposed that the essence of entrepreneurship is the willing-
ness of individuals to pursue opportunities regardless of the resources currently
controlled (ibid). The task of management is to encourage entrepreneurial behavior
of the individual in order to foster entrepreneurship on the firm level. The pursuit of
opportunities by individuals below top management is crucial (ibid). Entrepreneur-
ial management therefore needs to empower employees to detect opportunities and
train them for doing so (ibid). In addition, failure needs to be accepted to encourage
entrepreneurial behavior, and the amount of entrepreneurial behavior may be
related to employees’ subjective perception to exploit opportunities (ibid). The
concept of autonomy (Burgelman 1983; Hart 1992; Lumpkin et al. 2009) that
“affords organizational members the freedom and flexibility to develop and enact
entrepreneurial activities” (Lumpkin et al. 2009, p. 47) may also be an important
aspect of entrepreneurial design management.

Entrepreneurial management thus can be seen as “a system of opportunity-based
management practices that have been suggested to shape a firm’s overall capability
to act in an entrepreneurial way” (Eliasson and Davidsson 2002, p. 461). Entrepre-
neurial management focuses on enabling employees to create change through
innovation and therefore requires different practices and modes of organization
than management of established operations (Drucker 1985; Kanter 1985). In the
same vein, Rae (2001) refers to the understanding of how management principles
and practices can be applied to the growth of entrepreneurial business.

Brown et al. (2001) built on the concept of entrepreneurial management and
operationalized the conceptual dimensions of Stevenson’s research (Stevenson and
Gumpert 1985; Stevenson and Jarillo 1990; Stevenson and Jarrillo-Mossi 1986)
strategic orientation, commitment to seize opportunities, commitment of resources,
control of resources, management structure, growth orientation and entrepreneurial
culture. Bradley et al. (2011) summarized Stevenson’s research as follows: resource
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scarcity stimulates managers to adopt entrepreneurial management practices, to
look for opportunities outside and to work with the resources at hand.

Cooper et al. (2009, p. 50) defined design management as “the ongoing man-
agement—and leadership—of design organizations, design processes, and designed
outcomes (which include products, services, communications, environments, and
interactions)”. Design management definitions mainly emphasize the need for
certain managerial activities to optimize the design process (Chiva and Alegre
2009). Design management originates from two distinct fields of research; the
relationship between design and management is of scholarly interest (Erichsen
and Christensen 2013). Design management is changing from managing the design
of products towards managing the design of innovation (Cooper et al. 2009). In
design management research, entrepreneurship is currently seldom mentioned
(Erichsen and Christensen 2013). Despite this, the concept of entrepreneurial
management can hold potential for design management. Building on the definition
of Cooper et al. (2009), entrepreneurial management may be applied to the man-
agement of design organizations, processes and designed outcomes. Therefore,
entrepreneurial design management opens up new avenues for research. How
does entrepreneurial management influence design organizations, processes and
designed outcomes? Which dimensions of entrepreneurial management are appli-
cable in design management?

In summary, the following overview outlines the open questions and research
directions for each theme.

Design Thinking and Opportunity Recognition/Creation

* How can user centricity be utilized for opportunity recognition/creation?

e What role does market orientation play in opportunity recognition through
Design Thinking?

» How can corporate entrepreneurs be supported through applying Design Think-
ing in practice to recognize/create entrepreneurial opportunities?

Design Thinking and Effectuation in Corporate Entrepreneurship

* How does the relationship between causation and effectuation in corporate
entrepreneurship influence elements to support corporate entrepreneurs through
Design Thinking?

¢ Concept of means in corporate entrepreneurship—how are the means connected
to human-centeredness?

» How are the principles of effectuation connected to Design Thinking?

Design Thinking and Corporate Entrepreneurship Strategy

¢ What is the influence of Design Thinking on entrepreneurial strategizing?

* How can scanning be performed through Design Thinking?

* How to make dramatic leaps in the face of uncertainty through Design Thinking?
* How does a design-influenced corporate entrepreneurship strategy look like?

* How does design influence the entrepreneurial strategic vision?
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* How do elements of Design Thinking influence a pro-entrepreneurship organi-
zational architecture as well as entrepreneurial processes and behavior?

Entrepreneurial Design Management

* How can principles of entrepreneurial management be used to manage design
teams?

* How does Brown’s (2001) operationalization of entrepreneurial management
influence design management?

* How does entrepreneurial management influence design organizations, pro-
cesses and designed outcomes?

e Which dimensions of entrepreneurial management are applicable in design
management?

Concluding Remarks

Initial research has been conducted on Design Thinking and corporate entrepre-
neurship with promising results (e.g. Abrell and Uebernickel 2014; Abrell
et al. 2014; Abrell and Durstewitz 2014; Nielsen et al. 2012; Grand 2010). How-
ever, further research is warranted on different levels of analysis to clearly illustrate
the connections between Design Thinking and corporate entrepreneurship. On the
basis of established definitions of Design Thinking and corporate entrepreneurship,
we identify four research themes. Two are on the individual corporate entrepreneur
level—Design Thinking and entrepreneurial opportunities as well as effectuation
and Design Thinking—while two are on the organizational level—corporate entre-
preneurship strategy and entrepreneurial design management. Although it is not
exhaustive, this conception opens avenues for further research on the quest to shed
light on Design Thinking and corporate entrepreneurship.
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Abstract The overall structure and main characteristics of a future product are all
decided in the front-end phase, which strongly affects subsequent new product
development activities. Recent studies indicate that these early front-end activities
represent the most troublesome phase of the innovation process and, at the same
time, one of the greatest opportunities to improve a company’s overall innovation
capability. In this paper dealing with criteria, we concentrate only on the objectives
viewpoint and leave the attributes discussion for future research. The two most
crucial questions are:

* What are the objectives of measurement in radical design?
¢ What are the most crucial future challenges related to the selection of relevant
measurement objectives?

Based on the theoretical part of this paper, our framework of the Balanced
Design Front-End Model (BDFEM) for measuring the innovation activities front-
end contains five assessment viewpoints; input, process, output (including i), social
environment and structural environment. Based on results from our first managerial
implications in three Finnish manufacturing companies, we argue that the devel-
oped model is flexible and can also be used extensively for companies other than
manufacturing, like the service sector.
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Introduction

The framework of the model for measuring the innovation and design activities
front-end contains, in the first draft, five assessment viewpoints; input, process,
output, social environment and physical environment. Connection of these ele-
ments in the measurement of innovation and design activities, overall, has been
weak, but will now be included in the new approach. In this paper, the theoretical
background of design and innovation process front-end itself is described first (1).
Second (2), understanding of the radical innovation context is illustrated. Third (3),
the social environment perspective is discussed. Fourth (4) contains a description of
a physical environment of innovation process front-end. Fifth (5), the most crucial
points from the measurement viewpoint in the front-end stage of the discontinuous
innovation process are discussed and the idea for the new Balanced Design Front-
End Model (BDFEM) is presented. After the theoretical part, sixth (6), methodo-
logy and first managerial implications from three Finnish manufacturing companies
are described. Finally seventh (7), the study’s conclusions are discussed.

Theoretical Background

Front-End Process

The foundation for successful product development is created in the front-end
phase, which refers to the activities that take place before the formal development
project phase (Koen et al. 2001). The overall structure and main characteristics of
the future product are all decided in the front-end phase, which then strongly affects
subsequent new product development activities. Recent studies indicate that these
early front-end activities represent the most troublesome phase of the innovation
process and, at the same time, one of the greatest opportunities to improve the
overall innovation capability of a company (Koen et al. 2001; Kim and Wilemon
2002). The front-end phase nourishes the new product development project phase
by producing fresh incremental and radical product concepts. The front-end phase
results in a well-defined product concept, clear development requirements and a
business plan aligned with the corporate strategy (Kim and Wilemon 2002). In
addition, the front-end phase may produce a formal project plan, including resource
needs, schedule and budget estimates; the decision on how the product concept will
be developed further (Khurana and Rosenthal 1997). The decision could be to
continue with an immediate development project, or to put the concept “on hold”
to wait for more suitable timing, or even to kill the initiative.
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Radical Innovation Process

Radical innovation is defined as one with the potential to produce one or more of the
following results: an entirely new set of performance features, greater than fivefold
improvements in known performance features and a significant reduction in cost,
over 30 % (Simon et al. 2003, p. 17; Leifer et al. 2001).

Radical innovation can be a product, process or service, with either exceptional
performance features or familiar features offering significant improvements in
performance, or costs that transform existing markets or create new ones (Leifer
et al. 2001, p. 102).

Commercializing new technologies or services for markets that may not yet even
exist, the arena of radical innovation can be characterized as turbulent, and un-
certain, even chaotic. Thus, radical innovation projects require different kind of
competencies than incremental innovation projects. Incremental innovations often
follow a more linear, orderly process with less organizational and resource un-
certainties (Leifer et al. 2001). However, the reason for the great value of radical
innovations is that companies that have succeeded over the long haul punctuate
ongoing incremental innovation with radical innovations that create new markets
and business opportunities (Leifer et al. 2001). In the next breath, it must be noted
that the radical innovation is like a start-up for a continuous improvement,
i.e. incremental innovations, through which the gains of radical innovation are
sustainable.

Social Environment

Because social environment encompasses so many elements, there are many per-
spectives through which it can be perceived. The social environment could be
understood as referring to organizational climate, which includes the shared cog-
nitions and perceptions of organizational members (Rousseau 1988). For example,
Anderson and West (1998) have developed a group climate model for innovation
stating that four factors—vision, participative safety, task orientation, and support
of innovation—are predictive of innovativeness in a work group. Another perspec-
tive on the social environment is the organizational culture. Numerous studies have
listed features of organizational culture that are found to be beneficial for inno-
vation (Hauser 1998; Koberg et al. 1996).

While these perspectives are central and valuable in understanding the elements
that support innovative activity of organization, we find that these features of
organizational climate and culture remain quite abstract. Thus, we find it useful
here to approach the social environment from a more action-oriented perspective.
We also do not find the social environment to be a stable social “space”, but a
dynamic construct involving interaction, practices and activity. The bases of the
innovation activity of the work community are innovativeness and creativity.
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In general, culture and organizational climate factors have not been traditionally
emphasized in measurement literature (Holbek 1988).

Structural Environment

Compared to the impact of the physical work environment on work processes in
general, structural environment’s impact on the innovation process, or even specifi-
cally on creativity, is still highly debated in literature. Impact on the innovation
process, or even specifically on creativity, is still highly debated in literature.
However, these two issues need to be treated differently. The process of innovation,
though not being simply replicable, is being fairly well researched—especially
when it comes to the later stages in the process. In its very early stages, where
innovation is significantly about creativity and idea generation, this process is not
yet fully understood. Therefore, one needs to distinguish precisely between the
impact of the physical environment on innovation and its impact on creativity.

Earlier research suggests that the physical environment certainly influences
innovation efforts. For example, based on their findings at a large telecommuni-
cations company, Haner and Bakke (2004) state that environments influence inno-
vation—both in positive and negative ways. Among others, positive effects of the
newly created work environment were particularly related to improved communi-
cation and cooperation.

Such findings help establish the link between the physical environment and
innovation. Furthermore, these (and other) factors allow measurement of the
physical work environment impact on the work process in general and the inno-
vation process in particular.

According to Holbek (1988), innovating organizations must adopt contrasting
structures and climates as they move from the initiation to the implementation
stages of innovation. Chesborough and Teece (1996) and Burns and Stalker (1961)
have also found that there is a relationship between organizational design and type
of innovation.

Measurement

Several different kind of measurement gaps have been identified in literature
(Holbek 1988). These gaps can be categorized in two types: validity gaps and
omission gaps. Validity gaps arise when there is insufficient evidence that proposed
measures actually do capture drivers or outputs of innovation management. Omis-
sion gaps occur where the importance of an aspect of innovation management is
supported in the literature, but measures for this aspect are lacking.

Radical innovation should be measured differently than more conventional pro-
jects, since forcing people to follow rules designed for measuring incremental
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change will suffocate innovation (Simon et al. 2003). The measuring system is
designed to evaluate actions intended to produce profit in a short-term period. The
same measures are not valid for evaluating actions in radical innovation projects,
which differ substantially from traditional projects, with long-term time spans.
Usually radical innovation projects change direction several times from idea con-
ception to implementation. In the very early phase of projects, the focus should be
on learning, focusing and redirecting, instead of reaching the milestones. Strict
financial analysis or justification too early in the project can be misleading, because
of problems with market analysis (Simon et al. 2003).

The design of performance measurement systems emphasizes the need of multi-
ple financial and non-financial performance indicators to evaluate key value-adding
activities of an organization (Kaplan and Norton 1992, 1996; Neely 2005; Micheli
and Manzoni 2010).

Grafton et al. (2010) argue that strategically-aligned performance indicators are
needed to ensure strategy-consistent decision making. According to Lohman
et al. (2004), financial and non-financial measures are needed to translate the
strategy to provide guidelines for managers’ operational action. Financial measures
in a PMS are widely used; the adoption of non-financial measures is becoming
increasingly common (Lee and Yang 2011). However Perego and Hartmann (2009)
note that although the alignment of an organization’s performance measurement
system with its strategy is widely advocated, it is far from clear what strategic
alignment of performance measures entails.

Although the importance of different kinds of innovation measurements, like
innovation strategy, idea sources and idea generation, customer user and market
understanding, learning and knowledge management tools, enablers like organ-
izational culture and leadership are widely accepted (Crossan and Apaydin 2010),
the implementation of measurement systems is often inadequate (Adams et al. 2006).

According to McDermott and O’Connor (2002), management practices vary
between incremental and radical innovation performance, which require different
structures, processes, strategies, capabilities and cultures. Thus, the measurement
system might be incompatible with both incremental and radical innovation
measurement.

Nilsson et al. (2012) note that because radical innovation may not fit existing
strategies and business models, careful attention is required when designing the
measurement system.

The new measurement method concept proposed comprises four stages: selec-
tion of measurement criteria (BDFEM-model), selection of data sources, data
collection and analysis of results.

We call this four-stage entity the Balanced Design Front End, or BDFEM
Method. In this paper, we concentrate on selection of the measurement criteria
stage, called Balanced Innovation Front End Model, BIFEM-model. Based on
earlier research (Paulk et al. 1995; ISO/CD2 9000 Draft 1999; QS 9000 1998;
Berg et al. 2002, 2004), structure of the BDFEM-model model is based on the
structure of the Quality Maturity Method QMM, an assessment method for national
technology programs in Finland. The methods discussed consist of a three-step
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procedure for the setting of objectives, where the objectives of a technology
program are divided into impacts, outputs and activities. After we have linked
objectives with attributes, we have the entity of measurable criteria. In this paper on
criteria, we concentrate only on the objectives viewpoint, leaving the attributes
discussion to future research.

Thus, in this paper, the two most crucial research questions are:

* What are the objectives of measurement in radical design?
e What are the most crucial challenges related to the selection of the relevant
measurement objectives?

In the selection of objectives, we have several challenging issues to tackle. What
is the reliability of potential objectives? Is there any reference data related to the
objectives collected in earlier measurements of the same company, or in other
partner companies? What factors other than the product development have an effect
on achieving the impacts? It is also important to observe overall measurement
criteria and interrelationships between the different factors (Khurana and Rosenthal
1997).

Based on the theoretical part of this paper, our model framework for measuring
innovation activities front-end contains five assessment viewpoints; input, process,
output (including impacts), social environment and structural environment.

Methodology

Case Companies

In this study, we examine three manufacturing companies. Case company A is a
global industries equipment manufacturer, Case Company B is a global base metal
industry company that also manufactures its own products and Case C is an animal
food industry company. All three case companies are in investment—intensive
industries and have their own research units or strong external research partners.

Data Collection and Analysis

The data was collected by semi-structured interviews; data source in each company
was their CTO. Before asking questions, we found out what a radical innovation
means in each company’s context and clarified what we mean by the concept of
front-end. First, the data was analyzed by comparing the companies’ answers in
each of the five BDFEM-model measurement areas. The second analysis viewpoint
addresses was how the criteria were categorized in the five assessment areas.
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We were also interested in the most crucial challenges related to radical innovation
front-end measurement in each company.

Results

Results are shown in Table 1 (continued). The identified measurement objectives
focused mainly on the innovation process’s three main areas: input, process and FE
output. The main focus was clearly on FE output objectives. We divided the output
objectives into two sub-categories: impact objectives and outcome/selection
objectives.

The most interesting main result seems to be that impact objectives are typical
incremental innovation objectives, while outcome/selection objectives attempt to
minimize risk and uncertainty, thus finding new ways to ensure that output is
sufficiently relevant to further development (more or less), under the rules of
incremental innovations.

The second analysis viewpoint addresses how criteria are categorized under the
five BDFEM-assessment areas. We show the answer in the following order: input,
process, output, social factors and structural factors.

Input Objectives New markets and new technologies are typically used dimen-
sions that can be used to assess the radicalness of an idea or innovation. The input
responses (Table 2, continued) were found in both categories, but the focus was
specifically on input objectives in the assessment of market uncertainty and new
market potential. The technology aspect particularly highlights how new or existing
technologies should be used to meet new challenges.

Process Objectives Process-related results are divided into two categories
(Table 3, continued): cost-oriented and requirement-oriented objectives. Cost-
oriented objects are comparable to those used in the incremental innovation indi-
cators. The only exception is the level of risk evaluation. In contrast, requirement-
related objectives are more radically-oriented and encourage the possibility of
opening new markets and establishing new competence and technology based
objectives.

Output Objectives The front-end phase typically ends with concept assessment
and selection. Established objects are divided into two categories (Table 4): out-
come/selection objectives and impact objectives. The radical level of impact is
highlighted in assessing a research unit’s role in the development of new concepts.
Outcome and selection objectives contain substantial concept development-related
issues, typical for radical innovations. Alternative concepts, demos, utilizable
results in other projects and entirely new metrics are good examples of radical-
oriented measurement.

Social Factors Social and physical factors are enablers for innovation activities.
The radical innovation context often requires new kinds of innovation climate.
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Table 2 Input objectives

Categories Input

Business Intelligence and Market ori- Strategic fit

ented objectives Market area’s novelty
Market size
Competitors

Lead customers

Suitability into new markets

Potential customers and sub-customers segments

New industries, with the possibility of long-term
success

The business environment data and new business
environment trends

Business intelligence data

Technology and competence oriented New technologies

objectives New research results

New opportunities to replace old technologies

New global trends like energy efficiency

The development of the industry

Competence networks

Table 3 Process objectives

Categories Process

Cost-oriented objectives Investment costs

Operating costs

Development costs

Risk level

Turnaround time

Cass flow

The price of needed technologies

Requirement oriented objectives First in the market

Possibility to go into new markets

Chance of success

Customer requirements

Raw material base

Alternative process flowcharts

Competences

Feasibility

Technology maturity

Technology parameters
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Table 4 Output of front-end objectives

Categories Output of Front End
Outcome and selection Alternative concepts
objectives Demo installations

Customer feedback

Utilizable results in other projects

« Minimising of uncertainty

« Probability to be successful

The customer’s competitive advantage factors

Is the project’s argumentation sufficient in the
commercialization

Suitability for the market

Suitability for to distribution channels

New use for current markets

Stage gate objectives

Criteria and scoring system for the concept selection

New meters to replace the tonnage meters

« Increase in strength,

« The number of devices

Impact objectives Number of projects where the role of R&D centers is
important

Number of projects where the role of R&D centers is crucial
Cash flow
New products/Turn over %

Number of commercialised new products

Number of invention notices

R&D results related Stock Exchange Releases

Suitability for the existing product portfolio

Life cycle criteria
Risk level

Social factors (Table 5) are divided into two categories: internal and external
objectives. In the radical context, these objectives emphasize collaboration and
communication, values, sociality, team work and cross functionality. Internal
objectives emphasize the importance of the value chain and business networks.

Structural Factors Structural factors (Table 6) are divided in two categories:
organizational and system/technology oriented objectives. Radical innovations
might need new kinds of roles, tools and organizational changes to obtain all
necessary information and competences in use. Mentioned objectives in both
categories emphasize the importance of assessing these objectives and changing
every-day practices.
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Table 5 Social factors
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Categories

Social factors

Internal objectives

Culture

Communications

Collaboration

Experience

Knowledge and understanding of the operating environment

Ability to create ideas

Ability to get along

Sociality

Suitable values

Innovation activity

Local teams vs. Global teams

% of the work in

« Informal teams

¢ Formal teams

« For team alone

« Not for team/alone

Cross functionality

External objectives

Right partners

Added value of networks

Dealer selection criteria

Table 6 Structural factors

Categories

Structural factors

Organisation-oriented objectives

Physical proximity of the team

Structure/roles of the organisation
* RTD
« Engineering
» Marketing and sales

Structure of the teams

* Technological competence

* Social competence

System and technology-oriented
objectives

ICT systems (ERP, CRM) work in business unit/com-
pany level

Availability of research techniques and equipments

Manufacturing

Conclusions

We conclude that the framework of the model for measuring the innovation and
design front-end in radical context contains, in the first draft, five assessment
viewpoints; input, process, output, social environment, and structural environment.
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Connection of these elements in the measurement of innovation and design activ-
ities, overall, has been weak, but will now be included in the new approach,
BDFEM. In our research, we are currently processing the first managerial implica-
tions of BDFEM in Finnish, Danish, German, Swiss and US companies.

Based on results from our first managerial projects in three Finnish companies,
the following points should be taken into consideration in the application and
further development of the model:

1. The current situation and the nature of the each company should be taken into
careful consideration in the applications of the model. The subjects described in
the model are not suitable for all companies, but appropriate tools could be
chosen for a single company.

2. The model should be defined as a practical tool for managers. This assumes
refining the model description into a concrete assessment and design tool. It
should also be noted that the model is primarily a tool for internal assessment
(evaluation), which is also clearly related to external audits of companies.

3. Reliability of the data collected by the model should be considered critically.
This is especially important when the data collected in internal assessment is
also used as basic data for external audits. Special consideration should be given
to the sources of information used in the internal assessment: how much infor-
mation is collected from external experts and from other objective data sources,
like documents.

4. Definition of the criteria to be assessed is the most critical stage of the measure-
ment; the central issue is to define sub-criteria supporting the main criteria for a
single case. That would enable a clear interpretation of the criteria from two
viewpoints: the innovation front-end and discontinuous innovation.

5. Linking of measurement with company strategies should be improved. Corpo-
rate strategy work performance could be intensified by inviting experts who have
participated in defining operative level measurements: incremental and radical.
Strategies are seldom written in easily understandable language. Communica-
tion of experience and opinions of external measurement experts to management
would enhance the linkage remarkably.

6. Special consideration should be given to front-end impacts: what is the next step
after conceptualization? Networking in the company should be further studied.
Front-end impacts in the company could, in the future, be divided into the
following main criteria:

» Including changes at the interface and new cooperation parties,

< Internal impacts on the development phase, such as profitability and export,
» Better understanding of risks and uncertainty and

 Internal organizational changes.

The model developed is flexible and can also be used extensively for companies
other than manufacturing. Thus far, the study has been mainly targeted the
manufacturing industry from a the production of goods perspective. In this study,
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the first observation experiences show that the new measurement model might be
useful in other industrial areas, like the service sector, as well.
It is not enough to do things right; the right things must be done.
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Abstract In the age of globalization and intensified competition, there is a need to
develop not only new products and processes, but to rethink today’s business
models. How can firms re-invent their industry to create and capture value success-
fully? How can firms overcome the dominant industry logic and develop successful
and sustainable business models? In our previous research, we found that 90 % of
all business model innovations within the last 50 years were based on 55 core
patterns. The resulting Business Model Navigator is a systematic methodology
comprising four phases of business model innovation: initiation, ideation, integra-
tion and implementation. The whole process makes strong use of Design Thinking
elements and has been continuously improved by St.Gallen’s innovation team,
Stanford University’s Center for Design Research and several business model
innovators in leading corporations within the last 5 years.
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The importance of business model innovation has grown dramatically within the
last decade and the importance of thinking beyond products and technologies has
been widely acknowledged. However, business model innovation is still recognized
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Fig. 1 The Business Model Navigator (Gassmann et al. 2014)

projects and numerous cooperation projects with firms in dozens of industries
resulted in the development of the Business Model Navigator (Gassmann
et al. 2014). Designing a business model used to be an art; today it has become a
craft.

The Business Model Navigator depicts the starting point and baseline for this
study and represents a design methodology that firms can use to systematically
innovate their business model. Figure 1 represents the Business Model Navigator
framework, which suggests innovating business models in a four-step process
comprising three phases of business model design, followed by a realization
phase. At the heart of the design phases is the business model triangle, which
describes a business model in four dimensions (Frankenberger et al. 2013;
Gassmann et al. 2014): the What, the Who, the How, and the Why. While the
What clarifies the value proposition of a business model—the product or service
offerings to its customers—the Who represents the customer segments addressed
with the business model. The How points to the way the value is created, e.g. certain
internal processes or together with external partners. The Why clarifies the business
model’s cost-revenue structure: in other words, the firm’s revenue model.

1. In the initiation phase, the status quo business model is described along the four
business model dimensions. Together with an analysis of the surrounding eco-
system, the team develops an understanding of how the firm relates to its
customers, competitors, and partners. Furthermore, in the initiation phase busi-
ness model change drivers are identified. These drivers can be, for instance,
technological, regulatory, or behavioral changes and can initiate business model
innovations. The goal of the initiation phase is to obtain a clear understanding of
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the current business model and to identify focus areas for potential business
model innovations.

2. In the ideation phase, the main goal is to generate new business model ideas. The
ideation phase starts with a presentation of inspiring business model examples,
typically from different industries. The goal is to inspire the team with cross-
industry analogies and to point out how other firms have solved similar chal-
lenges to their business model. This is followed by the comparison of the firm’s
business model with successful business model patterns from multiple compa-
nies in various industries (Gassmann et al. 2014; Frankenberger et al. 2013).
Thinking about how a manufacturing company would do business with, for
instance, a freemium business model (e.g. Skype) or a subscription business
model (e.g. Netflix) triggers many new business model ideas. After having
generated numerous ideas in the ideation phase, the most promising ones are
selected and further elaborated in the integration phase.

3. In the integration phase, selected ideas are further developed. Typically, ideas
generated in the ideation phase are still very rough and abstract. They usually
focus on only one or two business model dimensions, like a new value propo-
sition or a new customer segment. Therefore, the goal of the integration phase is
to align these high level ideas along all four dimensions of a business model and
to achieve internal and external consistency. Central aspects in this phase
include making sure that enough resources and the right processes needed for
the new business model (internal) are in place and ensuring that the new business
model fits in its business ecosystem, comprising customer, partners, and com-
petitors (external). “Light” business plans are created and pitch presentations
prepared.

4. The implementation phase focuses on investments and pilot projects in test
markets to realize the designed business model. Trial and error learning through
(test) market introduction can lead to business model re-designs with the aim of
realizing a newly designed business model. The focus of the study is on the first
three design phases, taking into account trial and error learning from the
implementation phase.

The Power of Design Thinking for Business Models

In past years, Design Thinking has emerged as a powerful methodology for
innovation (Leifer and Steinert 2011). Its strength is based on the human-centered
approach that integrates technological, business, and human elements to create
innovative products, services, and enterprises (Meinel and Leifer 2012). Different
from traditional strategic approaches to innovation that encourage analysis, plan-
ning, prediction, and full-scale launch, Design Thinking inspires design, building,
testing, learning, redesigning, iterating and slow launching and scaling (Fixson and
Rao 2014). The core is based on rapid learning, especially in changing, uncertain
environments. Business model innovation redesigns the entire architecture of a firm
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in terms of how it creates value to its customers, integrates partners and generates
profits (Teece 2010). Hence, it represents a radical type of innovation, where
traditional ways of analyzing historic data to plan and predicting future success
are inappropriate. Innovating business models requires experimentation that creates
data for further evaluation and justification (Chesbrough 2010). Based on dozens of
projects with leading companies, we conclude that the creative, intuitive, human-
centered, prototype-driven, and iterative Design Thinking approach adds significant
value when creating radical new business models.

Design Thinking Within Initiation

In the initiation phase, the ecosystem of the focal firm is usually analyzed and
change drivers are identified. Besides traditional methods applied, like customer
surveys (marketing department), competitor analyses (corporate strategy) and tech-
nological forecasting (R&D department), Design Thinking can unleash additional
innovation potential in the business model ideation phase by revealing potential
customers’ hidden needs. IDEO’s CEO Tim Brown highlights that it is crucial to
observe, build empathy and gain insight, thus uncovering needs, which customers
are not yet aware of and would therefore not express when simply asked. “The tools
of conventional market research can be useful in pointing toward incremental
improvements, but they will never lead to those rule-breaking, game-changing,
paradigm-shifting breakthroughs that leave us scratching our heads and wondering
why nobody ever thought of them before” (Brown 2009, p. 40).

When applying Design Thinking in the initiation phase, it is important not to
start from one narrow problem the focal firm is currently facing, since Design
Thinking explores not only solutions to specific, predefined problems, but always
starts with an understanding of the problem itself—the problem space (Leifer and
Steinert 2011, 2014). This is done in two iterative steps (see Fig. 2). In step one, the
divergent exploration of the problem space takes place. Mainly qualitative data of

Tipping point
for changing modes

@

Create Select
new business promising
models concepts

Divergent Converge

Fig. 2 Ongoing change between creation and selection of business models [adapted from Brown
(2009, p. 67)]
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customers, competitors, partners, and the focal firm is collected through
e.g. recorded interviews, pictures, videotapes, or soaking up the experience of
doing business with a company by assuming the role of a customer. This phase is
also often referred to as the analysis phase, in which different viewpoints and events
are explored. “Connecting” to, and building empathy for, the people and/or com-
panies observed helps for the second step, namely the synthesis, where observations
are converted into insights. Empathy plays a crucial role in decoding, synthesizing
and converting the masses of raw data into meaningful insight (Brown 2009).
Often, the most interesting insights are drawn from what people do not say.
Converting the data into patterned characteristics helps to translate the change
problem and to make a design problem formulation, the baseline for ideation
(Brown 2009).

By observing and building empathy for patients with chronic illness or long-term
treatments, the Boston based start-up Pillpack realized that receiving and organiz-
ing medication is often a complex undertaking. Patients have to take prescriptions
to local pharmacies, order the medication and, if not in stock, pick it up on a second
visit. Further, they have to be aware of taking multiple medications with the right
doses at the right time. Finally, they must remember to obtain new medications
before they run out of their existing ones. Following a human-centered approach,
Pillpacks’ business model consists of personalized, pre-sorted medication—
shipped to the patients’ doorstep—paired with a proactive refill management.
This all becomes possible through communication with the respective doctors and
insurance companies. Keeping the human touch, Pillpack offers a 24/7 phone
support where pharmacists answer questions patients might have with regards to
their medication, insurance, and doctoral prescriptions. Their revenue model is
based on a monthly subscription fee.

Checklist for the Initiation Phase

— Observe with a child’s eye. Make yourself free from existing beliefs.

— Ask “why?” and “why not?” questions.

— Instead of using highly specified questionnaires and approaching thousands of
people, it is more valuable to find the right people, who do something different
and concentrate on them. Typically, they are not key customers or closest
partners, as those will only confirm what is already known.

— Building empathy and connecting to what the people feel will reveal their latent
needs.

Design Thinking Within Ideation

The center of the ideation phase is the generation of new ideas to tackle the design
problem identified in the initiation phase. Design Thinking does not offer a com-
pilation of creativity methods automatically producing great ideas when applied.
The additional value of Design Thinking in the ideation phase lies in
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complementing these methodological approaches by drawing innovators into a
creative state of mind. It is all about teamwork, leadership, and innovation culture.
Innovation is a team sport; great ideas evolve only when teams work together with
creative confidence and optimism (Brown 2009).

In contrast to the traditional idea funnel, where a great number of ideas are
developed, continually selected and reduced to a few by following stage-gate
processes (Cooper 2008), the Design Thinking process “looks like a rhythmic
exchange between the divergent and convergent phases, with each subsequent
iteration less broad and more detailed than the previous ones” (Brown 2009,
p- 68). In other words, the process of Design Thinking iterates multiple times
between generating a variety of new ideas from existing information—divergent
thinking—and the logical deduction to a unique solution—convergent thinking
(Schar 2011).

A Design Thinking coach usually supports in these multiple iteration cycles until
the team feels confident enough to have generated suitable ideas to meet the design
challenge. Schar (2011) shows empirical evidence, that “divergers” and
“convergers” share more information for group decision making and also share
this information earlier, when coached by a pivotal thinking team leader. This
experience has been confirmed in numerous business model ideation sessions;
when coached professionally by an experienced pivotal thinker, the team is better
able to change modes from divergent concept creation for new business models and
convergent synthetized concept selection. Timing and iteration cycles have to be
managed by cross-industry experienced team leaders in order to maximize project
effectiveness.

Team members, as well as team leaders, should be aware of the cognitive
abilities of the idea generating team and can use people-centric tools to encourage
constructive discussion about ideas. Kelley and Littman (2006) propose ten fic-
tional cognitive roles that people can adopt and play when discussing new ideas.
These can be grouped in three categories: anthropologists, experimenters and cross-
pollinators depict learning personas, who continuously strive for new ideas outside
the firm’s current beliefs and views to explore new insights and to break out of the
firm’s dominant-logic. The organizing personas comprise the hurdlers, the collab-
orators, and the directors. Their primary goal is to push ideas forward by getting
management attention, resources, and align firm politics. The third group of per-
sonas is represented by the building personas. The experience architect, the set
designer, the caregiver and the storyteller all share an ability to orchestrate insights
and the power of learning and organize personas to achieve innovation. Playing
certain personas allows innovators not only to identify potential customers and their
needs, but also encourages them to create and follow their ideas with confidence
and push them forward. Most important, the persona technique strengthens the
power of innovators to team up and argue against naggers, who constantly criticize
young ideas and are present in almost every innovation project.

When it comes to selecting the most promising ideas, Design Thinking recom-
mends a counterintuitive method, known as the “Dark Horse” approach (Leifer
2012). It is important not to go for the most obvious business model solution.
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Checklist for Ideation

— Create many choices to find the breakthrough idea.

— TIterate multiple times between convergent and divergent thinking.

— Prevent premature closure.

— Instead of judging the ideas of others, it is important to build on them to push
them forward.

— Using personas can cultivate an innovation spirit in the team.

— Pivotal thinkers as team leaders are able to manage representational gaps
between team members.

— Being optimistic and confident during the ideation phase is important, as it
triggers the exchange of radical ideas.

— Following the Dark Horse approach means going for the game changer. The
most obvious solution often is not the most innovative one.

Design Thinking Within Integration and Implementation

Once innovative business model ideas have been created and choices have been
made to focus more deeply on certain ones, further elaboration and integration
begins. Design Thinking emphasizes that the biggest mistake, at this stage, would
be to optimize one preferred idea using linear steps—steps that lead towards direct
implementation. Meinel and Leifer (2012) argue that Design Thinking is not an
ideation challenge; it is a synthesis challenge. Their research suggests that linear
steps could only be recommended if the innovation team were convinced they had
found the right idea.

However, the preferred idea generated during ideation depicts rather a solution
space than the solution per se. Multiple prototyping iteration cycles are needed to
test, refine, and further elaborate on the idea to reduce uncertainty. Figure 3 portrays
Meinel and Leifer’s (2012) hunter-gatherer model with point A as the starting point
and point B as the dark horse idea.

The model shows that Design Thinking is a prototype-driven approach.
Prototyping intangibles, like business models, is extremely challenging; but once
achieved, it gives the business model idea a shape, supports understanding and
communicating it, and enables to receive valuable feedback. Brown (2009) high-
lights the importance of shifting from abstract to physical and back, which unlocks
imagination, thus strengthening exploration. He recommends various ways of
prototyping intangibles—from drawing rough sketches, using post-its, to acting
out different business model scenarios as skits. Role-plays add value, as they help
innovators build empathy to all business model participants. Another recommended
way to make business models tangible is to develop whole “customer journeys”,
where a fictional customer is taken through all stages of a new business model
scenario; from the first interaction with the respective company through all relevant
“touch points” to experience the value of the innovative business model.
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Fig. 3 Hunter-Gatherer Model from Meinel and Leifer (2012) for business model innovation

Rough sketches and rough prototypes lead towards paradigmatic changes, while
models with a high level of resolution drive only parametric changes, as Edelman
and Currano (2011) point out. Design thinkers can use different media to frame
discussion and lead a design strategy. Rough sketches and rough prototypes
(ambiguous media) encourage divergent conversations with many possible
changes, while high-resolution process models and CADs (mathematized media)
encourage convergent discussions that tend to produce small changes. The under-
lying argument is that the use of different media implies different levels of design
idea completeness, triggering different kinds of feedback.

Design thinkers can also use both ambiguous and mathematized media together
in so-called hybrid media models, where rough sketches are combined with photo-
graphs, drawings, and text. Hybrid models allow for flexibility in exploring the
relationships of different elements with each other. Design thinkers can use this
framework to guide conversations, depending on how confident they feel about
their idea, what kind of feedback they are requesting and how they want to
communicate their concepts.

Checklist for Integration

— Don’t integrate decision makers only in the first stages of the project. They
should have physical interaction with potential customers and receive first hand
prototyping feedback.
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— Do not over-invest in high-resolution prototypes in the beginning. It will trigger
only incremental feedback and you will resist critical feedback, because you
have already put too much effort in the prototype. Thus: prototype quick and
dirty.

— TIterate multiple times during the integration phase. Design Thinking is not an
ideation challenge; it is a synthesis challenge. The initial idea from the ideation
phase will change during integration.

— Be open to critical feedback. Multiple iterations should be considered as
positive.

— Use different media depending on how you want to lead the discussion. Use
rough sketches and rough prototypes for divergent discussions and more sophis-
ticated models for convergent conversations.

— Be a hunter and gather information about the idea.

— Make use of different prototyping ways, by acting models out and creating
customer journeys. It is important that customers experience the new concept.

Summary

The Design Thinking approach has added a significant value to the Business Model
Navigator in multiple ways. Practice in business modeling has been multiplied by
applying Design Thinking elements.

First, during the initiation phase of the Business Model Navigator, the status quo
business model is described, change drivers are identified, and the business eco-
system is analyzed. The human-centered Design Thinking approach sharpens the
perspective of the business model innovation team by observing the customer and
building empathy. Synthesizing these manifold data sources helps to uncover latent
customer needs, to clarify the change problem and to formulate the design
challenge.

Second, in the ideation phase, the Design Thinking approach enhances the
Business Model Navigator by complementing the pattern confrontation method
through enhancing creativity with a pivotal thinking team leader. The pivotal
thinker is able to guide the team, iterating multiple times through divergent idea
creation phases and convergent deducting to single solutions. Further, he can close
representational gaps that emerge because of team members’ differing problem
solving styles based on their cognitive capabilities. This positively impacts team-
work, innovation culture, optimism and creative confidence. Furthermore, Design
Thinking offers the use of ten fictional innovating personas that team members can
adapt and play, which encourages them to create ideas and push them forward with
confidence. For idea selection, Design Thinking offers the dark horse approach, that
departs from traditional large corporation management thinking and represents a
fundamentally different way of selecting ideas.

Finally for integration, Design Thinking advances the Business Model Navigator
by recommending rapid prototyping of business models, testing them against reality
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and learning from the feedback for multiple redesign phases until uncertainty is
reduced to a level where the company feels confident about launching the new
business model. Design Thinking also gives advice on which media to use for
prototyping and how to use it to receive the type of feedback (incremental/radical)
needed.

Business Model Innovation and Design Thinking are two approaches that share
many similarities. The Business Model Navigator has integrated the core elements
of Design Thinking and applies them over all phases of the business model
innovation process to design and implement innovative business models.
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Design Thinking in IS Research Projects

Mindset and Toolset Perspective

Mateusz Dolata and Gerhard Schwabe

Abstract Many see the primary impact of Design Thinking in the area of industrial
innovation. Given the engineering background of the methodologys, this is definitely
the most straightforward approach, with its practice-oriented nature. We claim,
however, that Design Thinking—defined as the mindset as well as the toolset—can
significantly contribute to the success of academic research in the Information
Systems area. While building on the notion of inquiry from a philosophy of science,
as well as the concept of a mindset from psychology, we offer an extended view of
Design Thinking as a malleable paradigm. We argue that implementing Design
Thinking phases in Information Systems research projects will contribute to a better
traceability and understanding of the creative processes, as well as to the credibility
of their results. We postulate that Design Thinking will also contribute to new
findings, thus leveraging the knowledge contribution. We, provide proven and
tested practical guidance on how Design Thinking can be embedded in research
projects. While this paper primarily addresses an academic audience, practitioners
and facilitators in the field of Design Thinking may benefit from a philosophical
perspective on this paradigm.

Keywords Information Systems ¢ Design Thinking * Mindset vs. Toolset ¢« Design
Science Research « Modes of Inquiry  Scientific Method

Introduction

In most general sense, research done in academia is committed to making scientific
inquiry about the universe, thus addressing the natural world, as well as society and
the world of formal abstraction. Science is a goal-oriented and systematic under-
taking, which explains things and provides predictions, as well as building and
organizing knowledge about them (Longino 1983; Wilson 2000). Consequently,
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scientific activities of previous generations, as well as the progress made today,
contribute to the emergence of a massive knowledge base. According to written
records, Bernard of Chartres already introduced the notion of a giant in the twelfth
century to describe this construct that has survived generations and even civiliza-
tions. Following this allegory, scientists are merely dwarfs sitting on the shoulders
of this giant; they benefit from this position and can see more than their pre-
decessors (McGarry 1962; Merton and Bowen 1965). Thus, it is the obligation of
each generation of scientists to contribute to the growth of this giant in a sustainable
way, primarily through providing true, solid, and substantial explanations and
predictions about the universe. Even though philosophy makes efforts to provide
unified criteria for the quality of scientific contributions (Wilson 2000; Kuhn
1970b; Hansson 2014; Popper 2014; Garcia 2006), the tradition of particular
disciplines and research communities plays an equally important role.

Given the above background, Information Systems (IS) is a specific field of
scientific research. The definition of its domain encompasses the development, use
and application of Information Systems by individuals, organizations and society as
a whole (Baskerville and Myers 2002). IS touches all areas of life and work in a
world penetrated by ubiquitous information and communication technology (ICT).
Bernroider et al. (2013, p. 74) describe the IS discipline through its primary (but not
the only) focus, pointing to the understanding and improving of “how
sociotechnical systems comprising technical and human components or
sub-systems gather, process and present data, information and knowledge to
users, particularly in the context of an organizational workplace”. Similar descrip-
tions of IS’s domain recur across philosophical discussions within the field (e.g.,
Benbasat and Zmud 2003; Gregor 2006; Klein and Hirschheim 2008). Notably,
while the elaborations confirm the necessity of explaining and understanding this
phenomena, they also stress the role of improvement in human condition following
successful IS research (Ngwenyama and Lee 1997), thus stressing the engineering
character of research done in this field. Additionally, IS is characterized as a
discipline that regularly crosses the borders to other fields of scientific inquiry,
thus building upon and extending not only its own knowledge base but also those of
related disciplines, including, among others, engineering, computer science, mar-
keting, and economics (Baskerville and Myers 2002). The improvement of human
condition and the trans-disciplinarity form an intersection between IS and
approaches oriented at innovation in the professional world outside academia.

Design Thinking also crosses boundaries between academia and industry. It is an
innovation paradigm originating in the academic world, where it was conceptual-
ized as a teaching methodology in the area of mechanical engineering (Carleton and
Leifer 2009; Johansson-Skoldberg et al. 2013). Approaches inspired by Design
Thinking quickly found their way to industry and were applied to solve practical
problems (Johansson-Skoldberg et al. 2013; Brown 2008; Brenner and Witte 2011).
Successes of consulting firms, like IDEO, popularized this methodology. Design
Thinking is, among others, discussed in the context of improvements in the
software development processes (Kowark et al. 2014), IT industry in general
(Lindberg et al. 2011, 2012), as well as in the modeling of business processes
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(Luebbe and Weske 2011, 2012). In terms of its quality criteria, Design Thinking
refers to three basic factors of a successful innovation: desirability, feasibility, and
viability, as described by IDEO (Jones and Samalionis 2008; IDEO 2009). How-
ever, these features are bound to a particular problem or need and are not extendable
beyond the context of a project. While adhering to these boundaries, Design
Thinking aims at covering all degrees of innovation, including incremental and
substantial changes with special focus on the development of radical or even
disruptive ideas (Brown 2009). This paradigm can be considered from the perspec-
tive of a mindset and a toolkit. In the former view, it focuses on values and general
character ascribed to the design process; in the latter, the process and proposed
methodologies stand in the center. Nevertheless, a notion of a general and true
knowledge base does not exist in either of these approaches. Consequently, findings
made within a Design Thinking project hardly ever leave its very limited, particular
context.

At first glance, Design Thinking and scientific inquiry, even when sharing some
tools, like methods of enquiry, have little in common, particularly if the mindset
perspective is considered. Given these incompatibilities, specifically the missing
traceability of results in a Design Thinking project, one may question the sense of
considering these two tendencies in one paper, or even directly disclaim the idea of
combining the two. So, why shall we bother about compatibility of Design Think-
ing and scientific research, in particular in the field of IS?

The answer to the above question has a twofold character. First and foremost,
science relies on novelty. In the discourse on the differentiation of science from
other modes, multiple norms were proposed and questioned, including truth, gen-
eralizability, or falsifiability; novelty seems to adhere to scientific inquiry (Hansson
2014). Einstein and Infeld (1966, p. 92) characterize this as follows: “To raise new
questions, new possibilities, to regard old problems from a new angle, requires
creative imagination and marks real advance in science.” Design Thinking offers
means to meet these requirements: it opens the floor for the problem redefinition,
allows for deep and broad search for solutions and values creativity more than
objectivity.

The second factor that makes Design Thinking interesting for scientists is the
practice of research in today’s academia. In 1877, Peirce already proposed a
pragmatic view on scientific inquiry. Following his notion of human reasoning,
he described inquiry as attempts to eliminate problems, doubts, and dissatisfaction
related to them, and replace them with a satisfactory and calm belief that one can act
upon (Peirce 1931a, b). In doing so, he criticizes the view that science is the
ultimate search for fundamental truth. He characterizes scientific inquiry as one
method for settling a belief, which, in particular, is aware of its imperfection and
imposes control steps to increase the accuracy of its findings. Almost 100 years
later, Kuhn (1970a, b) proposed another pragmatic view of science; he stressed the
fact that primary activities of scientists focus on solving particular problems
(“puzzle-solving”) rather than testing of fundamental theories (Hansson 2014).
Peirce’s and Kuhn’s perspectives on scientific inquiry, even though considered
largely independent of each other (Rosenthal 1994), stress the problem-solving
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aspects of research. Consequently, they open space for design-oriented approaches
to general inquiry, including Design Thinking, and give more credibility to the
improvement of human condition, through ICT as in IS.

In this article, we discuss in more detail how Design Thinking as a problem-
solving approach with strong focus on the novelty can empower scientific inquiry as
a process of search for solutions to irritations and doubts. We take a practical view
on research defined through researchers’ practices in academia: from state-of-the-
art analysis, through definition of a gap (problem to solve/phenomenon to study),
proposition of a solution, empirical experiments or testing, to contributions to the
knowledge base in form of theories, models, and explanatory statements. We argue
that Design Thinking can be applied to complement this process and improve
research results. In the following, we ask how this can be enabled in the context
of IS research projects.

Twofold Character of Design Thinking

Design Thinking changes the perspective on how people perceive things. First,
through a shift in the mindset, it changes priorities and retracted courses of
thoughts; it introduces new points of view to the process of reasoning. Second,
through consequent application of different techniques inspired by the work of
designers and innovators, practices of people involved also change. This synergy of
the general approach and particular activities is central to Design Thinking (Leifer
and Steinert 2014). This article builds upon the description of Design Thinking
through the mindset it promotes and through the toolkit it offers.

Design Thinking as a Mindset

Whoever sees Design Thinking applied in a real work, either in a university course
(Carleton and Leifer 2009), in middle school classes (Carroll et al. 2010), or in
business (Drews 2009), realizes that the spirit of this paradigm lies not in the set of
tools it provides, but rather in the mindset it imposes. Mindset refers to the set of
cognitive and motivational states associated with frames of mind in specific situa-
tions, e.g., before or after making a decision (Armor and Taylor 2003; Gollwitzer
etal. 1990). In common terms, we may consider it to describe the set of assumptions
that makes a person or a group adapt to or accept particular choices, behaviors,
course of action, or tools. A mindset of a person or group can change over a short-
term and in a long-term perspective. In particular, for individuals, it has been shown
that mindset can be “manipulated”, simply by asking people to conduct a specific
task, e.g., decide between two alternatives, or plan an activity (Armor and Taylor
2003; Gollwitzer et al. 1990; Taylor and Gollwitzer 1995). Furthermore, research
provides evidence that mindset manipulated with such techniques influences the
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subsequent activities (Armor and Taylor 2003) and attitude (Taylor and Gollwitzer
1995); people who are primed to focus on planning execution of activities
(implemental mindset) see the world differently than those ones who are primed
to make a decision (deliberative mindset).

On one hand, individuals oriented to implementation of activities perceive the
world in a more affirmative way, while also tending to overestimate their self-
perception and develop illusions of control (Taylor and Gollwitzer 1995;
Gollwitzer and Kinney 1989). On the other hand, those who are primed to elaborate
on decisions are more open to information from outside and process it in an
impartial fashion (Heckhausen and Gollwitzer 1987; Beckmann and Gollwitzer
1987). We argue that the construction of a Design Thinking mindset relies exactly
on the adequate balance of these two tendencies. Design Thinking has elements of
deliberate reasoning on the available alternatives, while clearly promoting imple-
mentation over pure decision taking. This is in line with the idea of reflection-in-
action that brings together the thinking and the doing. Notably, the mindset-
building character of Design Thinking is often used in its promotion and described
as the integrative part of the paradigm, in particular by the Stanford d.school (Rauth
et al. 2010). This specific mindset is imposed both by the general framing of a
Design Thinking project and by the short-term goals and activities.

In terms of the overall framing offered by Design Thinking, one needs to stress
the following elements that contribute to the Design Thinking mindset (Rauth
et al. 2010): First, Design Thinking strives for radical innovation to answer wicked
problems—the novelty of ideas and the envisioning of their implementation are the
highest goals of a Design Thinking project in various contexts, thus requiring a
large portion of creativity. Second, Design Thinking projects guarantee the rela-
tively high freedom of choice given to the involved teams—they should consider
and assess many alternatives and deliberate on them. Third, Design Thinking
emphasizes the human-centric character, along with the empathy that the designers
develop towards their subjects—which mainly results from the intensive need
finding done through investigative activities, as well as implementation of pro-
totypes that focus on single critical functions. Fourth, Design Thinking promotes a
culture of prototyping—it forces the teams to plan their actions and provide an
embodied experience to their target group, thus focusing on implementation. Fifth,
open feedback is necessary to allow for improvement of ideas—this holds for
constructive criticism within the team, as well as collection of opinions from target
users; it makes alternative ways clear and leads to deliberation. While all those
elements contribute to the novelty of solution obtained through application of
Design Thinking, freedom of choice and culture of prototyping are, in our opinion,
those that, in particular foster creativity. Assessing alternatives and finding out why
particular solutions do not work implies creative analysis, thus imposing delibera-
tive mindset. Conceptualizing and planning new prototypes implies creative syn-
thesis, thus imposing implemental mindset. In that sense, creativity is inherent in
various elements of Design Thinking mindset and is supported by tools available in
this paradigm.

The list provided above does not, of course, approach all elements of the culture
promoted in d.schools and similar institutions. It does, however, show that Design
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Thinking incorporates the two mindsets described above. It promotes activities and
attitudes that put teams into deliberation and others that lead to implementation.

At first glance, the scientific mindset may seem radically different. For many,
scientific inquiry means reasoning, questioning, and considering alternatives, thus
inducing the deliberative mindset. This may hold, in particular, if one considers the
classic, philosophical, and truth-oriented perspective on scientific enterprise. The
pragmatic view on science, however, unveils a different nature of research, as a
paradigm oriented toward envisioning new possibilities that result from the scien-
tific findings. Consequently, science can also evoke the implemental mindset.
Particularly in the IS, both mindsets are necessary to address practical problems
encountered when humans and computers are considered. Nevertheless, even in the
design-oriented IS research, the deliberative mindset receives more attention.
Frameworks like the design science research (DSR) (Hevner et al. 2004; Peffers
et al. 2007) extensively discuss the deduction of design principles and their formu-
lation, while offering relatively little guidance on solution implementation (e.g.,
Pries-Heje and Baskerville 2008; Jones and Gregor 2007; Gregor et al. 2013). Thus,
the Design Thinking mindset, along with the values listed above, may contribute to
the IS while complementing the scientific one, so that the positive qualities of an
implemental mindset can further enhance scientific inquiry and lead to novel
findings.

Design Thinking as a Toolset

Despite the values underlying the Design Thinking mindset, specific activities
conducted as part of the process are also characteristic for this paradigm. Design
Thinking uses a process model relying on a sequence of divergent and convergent
phases. Different versions of the process exist; comparing or event describing them
is outside the scope of this paper, but all of them stress the interactive character of
design activities (Leifer and Steinert 2014; Rauth et al. 2010). Every iteration
consists of alternating activities that either extend the space of possible solutions
(divergent thinking) or limit it (convergent thinking). This is one of the basic tools
used in Design Thinking and is often considered the basis of the methodology and
the Design Thinking practice (Thoring and Miiller 2011).

With regard to other tools employed in the Design Thinking, this paradigm
borrows a lot from the methodology of scientific inquiry. Most research done within
Design Thinking projects uses ethnographic methods such as interviews and obser-
vations. Similarly, testing methods resemble those employed, e.g., in the human-
computer interaction field of informatics. Many other methods described in the
handbooks of Design Thinking (e.g., IDEO 2009) do not differ in the technical
sense from the ones applied by scientists around the world, particularly for explor-
ative research.

The actual difference is, however, imposed by the Design Thinking mindset as
described above. Whereas scientists employ those techniques to ensure objectivity
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of their results, Design Thinking encourages subjective empathy with the user.
Whereas scientists focus on contributions that can be easily delimited and described
in detail, Design Thinking promotes radical innovation that changes far more than
one single factor. Whereas scientists try to frame and present the problem they
address as well structured, Design Thinking claims to tame wicked problems
(Lindberg et al. 2012). Still, the necessity to communicate ideas and findings to
the outer world is characteristic for Design Thinking and for science. Here, how-
ever, they clearly differ in the tools they use and activities they conduct. In science,
communication happens primarily through publication of generalizable theories or
falsifiable statements. Design Thinking uses, among others, embodiment of expe-
rience, a technique unthinkable in scientific enterprise, as one of the channels to
communicate ideas (Sirkin and Ju 2014; Donati and Vignoli 2014).

Even though the scientific and Design Thinking toolsets share a great deal, we
argue that it is not the similarity of tools that makes Design Thinking valuable as a
complement to the scientific inquiry in the IS field. Tools, even if similar, differ
strongly with regard to the rigor of their application; in academic research, the latter
enhances the credibility of the results, in Design Thinking it may be an unnecessary
overhead. Consequently, Design Thinking as a toolset cannot be seen as a way to
conduct research projects. However, we argue that Design Thinking can play an
important role in complementing and supporting particular research project activ-
ities, like identification of the research gap or the solution objective in DSR
projects. In the following, we show how Design Thinking was proposed as a
complementation in a number of industrial branches. Later, we discuss how aca-
demic IS research can benefit from including Design Thinking.

Application of Design Thinking Across Domains

Previous research has extensively described the role of Design Thinking in a wide
range of areas, including education (Carleton and Leifer 2009; Dym et al. 2005;
Jobst et al. 2012), management (Skogstad and Leifer 2011; Currano et al. 2012),
software engineering (Kowark et al. 2014) or, the IT industry in general (Lindberg
et al. 2011, 2012), just to mention the most prominent cases. Findings described in
the relevant literature argue for use of Design Thinking in those areas as a way of,
e.g., improving the early phases of an IT project to specify requirements and
develop the overall concept (Lindberg et al. 2011), or to enhance the customer-
centric character of an enterprise (Leavy 2012), thus supporting the transformation
of a marketing model toward the service-dominant logic (Edman 2009). Simulta-
neously, existing research reports on particular problems in communication across
organizational boundaries (Skogstad and Leifer 2011) or implementation difficul-
ties (Lindberg et al. 2012). Notably, much of the discussion concerns areas related
to the domain of IS: software engineering and management science. We argue that,
from there, only a small step is necessary to position Design Thinking as a valuable
element of IS research in academia.
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Literature often discusses Design Thinking in the context of IT development
(Kowark et al. 2014; Lindberg et al. 2011, 2012; Gabrysiak et al. 2011; Steinert
et al. 2012; Steinert and Hirschfeld 2012; Hildenbrand and Meyer 2012; Hiager
et al. 2015). It describes various benefits that Design Thinking may offer to the
software industry, including better understanding of needs, problems, and project
targets (Lindberg et al. 2011), improvement of communication during development
work and better process traceability (Steinert et al. 2012; Steinert and Hirschfeld
2012), more effective involvement of end-users during implementation phase
(Gabrysiak et al. 2011) and smooth linking between the requirements and ideas
through story telling (Hildenbrand and Meyer 2012). It provides evidence for
overlaps between Design Thinking and primary concepts used in software engi-
neering, such as agile development (Kowark et al. 2014), lean development
(Hildenbrand and Meyer 2012), or even more traditional strategies like waterfall
(Lindberg et al. 2011, 2012). Whereas lean thinking or agile methods share central
elements of their respective mindsets with Design Thinking (Hildenbrand and
Meyer 2012; Hager et al. 2015), particular phases of waterfall models, like require-
ments elicitation, can be well supplemented or equipped with Design Thinking
toolset (Lindberg et al. 2011). We argue that the described applicability of Design
Thinking in numerous roles in IT development results from the malleability of this
paradigm; it may rule the whole process and it may be reduced to a single phase, it
may define the overall mindset or it may be seen as a break out from the otherwise
dominant implemental mindset and it may provide a single tool like story telling, or
adapt tools from other domains.

Another stream of research positions Design Thinking within managerial sci-
ences and discusses its positive impact (Luebbe and Weske 2011, 2012; Skogstad
and Leifer 2011; Currano et al. 2012; Leavy 2012; Edman 2009; Edelman
et al. 2012; Schindlholzer et al. 2011; Vetterli et al. 2012, 2013). It describes
Design Thinking as an potentially important factor in the transformation of existing
testing and evaluation practices (Skogstad and Leifer 2011), in the improvement of
communication and reflection activities (Currano et al. 2012), in the change of prior
processes through tangible modeling (Luebbe and Weske 2011, 2012) and in
promoting small, flat teams as a valuable structural unit in organizations (Edelman
et al. 2012). Existing case studies provide evidence for considerable changes in
multiple organizational aspects: processes, methods, work context, environment,
team management and project setup were all impacted by application of Design
Thinking in the financial industry (Schindlholzer et al. 2011; Vetterli et al. 2012,
2013). This shows how massive the potential of paradigms like Design Thinking
can be, if applied in settings other than education or engineering. Consequently,
when considering application of Design Thinking in domains only loosely related
to those above, a particular framing should be provided to restrain unwanted effects
and foster those desired: transformation of some areas may positively influence the
enterprise, while changes in others may cause irreparable damage. In case of
scientific inquiry in IS, it is particularly important to protect the scientific rigor
and credibility of the findings to be able to communicate the results to other
researchers. As communication poses one of the essential practices in science,
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one must guard the influence of Design Thinking accordingly. Setting a frame for a
research project in an adequate way is, however, a valuable effort, given the
potential contributions of Design Thinking.

Science by Design in IS

Given the above discussion, Design Thinking can be considered a holistic paradigm
for problem solving (Rauth et al. 2010; Vetterli et al. 2011). It provides a specific
toolset and imposes a particular mindset. Even though there are overlaps with
scientific mindset and some research methodologies applied within the IS field,
priorities differ between those paradigms, so that neither are exchangeable, nor
directly compatible, particularly if science is taken in its classic meaning as a search
for truth. We argue that, if we consider it in a pragmatic perspective through the
Design Thinking-typical practices, activities, and procedures, then this paradigm
contributes to the success of scientific inquiry. It may support the novelty of the
findings and the emergence of an adequate, open mindset. As Design Thinking is
malleable and since IS possesses a set of rules on how to conduct research projects,
it is possible to combine those two approaches, at least on the conceptual level. In
the remainder of this paper, we discuss how to frame research projects in the field of
IS to benefit from the incorporation of Design Thinking.

Notably, all examples of successful Design Thinking implementation in business
rely on practical application of knowledge and collection of specific, context-
dependent information. However, as discussed earlier, the key duty of science in
academia is the generation of new knowledge and communication to the audience
that may benefit from it. Impactful findings are transferable to many other disci-
plines and thus form the basis of the “giant” we introduced earlier. Findings
obtained from a Design Thinking project are mostly limited to a very narrow
context. Even if novel or surprising, such results would find only a small audience
and little attention. This is because Design Thinking addresses the level of partic-
ular and concrete facts deliberately, while scientific inquiry strives for abstraction,
completeness and reflection. This dilemma shows that communication of insights
is, indeed, central to the scientific enterprise and is the origin of many of the rules to
be followed in research. In the IS community, communication of results requires a
specific rigor; contributions must reach a specific level of theoretical maturity to be
considered valuable.

Gregor (2006, 2002) discusses the topic of theory building in IS research and
provides a taxonomy of IS theories. In her studies, a theory is used to understand the
world, accumulating knowledge about particular sets of phenomena (Gregor 2002).
Accordingly, she provides a set of components to be included in IS theories (Gregor
2006). She argues that a theory commonly consists of the following: (1) a physical
representation, e.g., words or diagrams, (2) a set of well-defined constructs or
phenomena, e.g., observational terms or theoretical terms, (3) a set of statements
of relationship among the constructs, e.g., association or composition, (4) a defined
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scope to describe the generality of the theory. Additionally, a theory may provide
causal explanations that link the phenomena to every other testable proposition, so
that identified relationships between constructs can be evaluated and prescriptive
statements issued specifying how people can reach a point in practice. Based on the
description of a theory according to the above criteria, a classification in one of the
following classes will be possible: analysis, explanation, prediction, explanation-
and-prediction, as well as design-and-action (Gregor 2006).

Design Thinking focuses on particular solutions to particular problems. Of
course, it deals with real world phenomena or connections between them, and
when reframing the problem iteratively, may contribute to their understanding,
but within a very limited scope. It also promotes use of physical representations to
address the problems, but the constructs to which the physical representations
correspond are mostly specific entities in a predefined context [real units according
to Dubin (1978)], not things of purely abstract character [nominal units (Dubin
1978)]. In Design Thinking, complex problems are reduced to specific situations to
enable embodied cognition and experience, whereas an IS researcher tries to
identify particular constructs and understand or establish the mechanics behind
them. Those insights are then communicated to the outer world. When we see
communication of results as an inherent goal of IS inquiry and acknowledge the fact
that it governs how research will be done, we arrive at the following conclusion: if
Design Thinking is used in an IS research project, it is the construction of the
research project that will guarantee that the results of Design Thinking will posi-
tively influence the overall goal of research, indirectly or directly flowing into the
publication of results.

Given the above reasoning, we assume that certain specific steps will be taken
within research projects to incorporate Design Thinking, either as a mindset or as a
toolset. In the following, we discuss those steps. We will first approach the question
of how IS can benefit from including Design Thinking in research projects. Later,
we will discuss how to assure that the obtained results can still be published and
accepted by the IS community.

Bringing Design Thinking to Science

The beginnings of scientific activities had their roots in ancient Greece, starting
with great philosophers like Aristotle, who broke the ground for scientific inquiry.
The way science proceeds has changed a great deal since then. Nevertheless, as
discussed earlier, novelty of an insight, e.g., a novel construct or a previously
unknown relationship between constructs, as in Gregor (2006), is almost inevitable
to be considered valuable in a scientific community. Finding this new thing is a
highly creative task, whether discovering a phenomenon, a previously undescribed
problem, or a systematic solution to a problem. Straightforward deduction or
induction from an existing body of knowledge or available data is often considered
too mundane to attract attention. Only when deduction or induction involves an
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unusual step or establishes a previously unconsidered, but far-reaching, relationship
between facts, does it meet the criteria of scientific relevance. Consequently, the
novelty results from making a step in the process of reasoning that does not
necessarily follow from the premises. It is like bridging a gap in reasoning, as
described by Peirce (1931a, b). Today, this gap is often referred to as creativity gap
(Gaut 2010).

In IS, this kind of gap occurs when a surprising or unknown phenomenon occurs
and none of the available explanations covers this fact. Also, when an irritation or
problem must be resolved, but no existing solution exists, a gap has to be bridged.
According to Peirce, in such situations humans use the abductive inference, differ-
ent from induction or deduction (Peirce 1931a, b; Wirth 1998). Abduction is often
represented as the first and most important step of scientific inquiry: it embraces the
selection and formation of a hypothesis in behavioral IS research (Wirth 1998), as
well as the creative act of setting the design rationale in design-oriented IS research
(Holmstrom et al. 2009). While the role of abductive reasoning, often compared to
creative guessing, is obvious, its mechanism is not yet well understood; no existing
artificial intelligence is able to automatically make creative guesses (Wirth 1998).
Consequently, this step is not communicated in IS literature. Instead, we often find
an extended explanation for the relevance and correctness of the hypothesis, with
roots in the available literature or empirical data. The actual formation process of
hypothesis or design rationale remains concealed and not traceable.

We argue that Design Thinking offers a way to improve this situation. First, it
provides a process and methodology that structure the creative inference. Second,
particularly in long-term projects, it generates a specific kind of tension—converg-
ing on a solution is deliberately delayed. Consequently, the process results in a large
number of alternative designs or problem formulations, which are turned into
prototypes and other artifacts. Those artifacts form a documentation of the project
and turn the creative guessing into a partially traceable creative search. If a person
returns to such project after it is finished, based on the available documentation and
artifacts, he or she can reproduce the process. In particular, it is possible to study the
rejected alternatives, reasons for rejection, and their features, and, eventually, avoid
ineffective repetition of mistakes. Overall, Design Thinking answers the issue of
the creativity gap, while providing not only means to bridge it, but also to reproduce
the process and decisions involved in the act of bridging it.

Bringing Science to Design Thinking

Even though Design Thinking helps manage the novelty of the findings as well as
the creativity gap, it does not suffice to account for a full contribution to the
knowledge base. As discussed earlier, scientific rigor requires the findings to be
positioned within the state-of-the-art; therefore, an extensive review of literature is
necessary. Furthermore, the internal and external validity of the study must be
guaranteed. Design Thinking promotes empathy and involvement, features that
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may lead to a strong personal bias and cause systematic error—this may cause
difficulties with regard to the internal validity. As explained earlier, the external
validity of findings obtained through Design Thinking is problematic, as the pro-
jects focus mostly on particular cases and are limited to a predefined context.
Checking for the correctness of the insights and solutions outside this scope is
uncommon, at least in Design Thinking. Since those requirements are very impor-
tant to scientific inquiry, a repertoire of means to address the validity issues
includes, among others, independent experiments and evaluations, manipulation
checks, reliability checks, etc. Yet another issue is the assessment and classification
of the findings, which can be done in IS research through the assessment of
knowledge contribution, as proposed, e.g., by Gregor and Hevner (2013). Design
Thinking lacks means to answer these issues, typical for academic research;
however, if embedded in a research project, it may positively influence its success,
as discussed earlier. Therefore, we propose operationalizing research projects
accordingly. In the following, we specifically discuss how to embed Design Think-
ing in design-oriented IS research.

Operationalizing Design Thinking in Design-oriented IS
Projects

Nunamaker and Briggs (2012) distinguish three stages of design-oriented IS
research projects: in the proof of concept stage, an idea is tested for the first time
using a rapidly developed prototype. In the proof of value stage, researchers focus
on how the new solution specifically creates value and how understanding of value
creation process can contribute to existing theory. In the proof of use stage,
researchers strive to maximize their innovation without support in the market
environment, using a theoretical lens to study emerging challenges.

Since Design Thinking fits best in the proof of concept stage, we will now focus
on that; both Design Thinking and proof of concept projects strive for novel
solutions, typically apply prototyping and value evaluation of solutions with real
users, while testing the general feasibility and desirability of the solution. Yet,
Design Thinking changes the way proof of concept prototypes are developed. If IS
research uses any methodology for designing and prototyping, it typically relies on
human-centered methods, such as Scenario-Based Design (Rosson and Carroll
2002). To a large extent, these methods derive from creativity, in searching for
solutions, and from empathy, in understanding user problems. Here, IS researchers
can benefit from Design Thinking: they can embed a phase following the Design
Thinking paradigm into their research project. This phase should typically start
after a thorough review of both literature and state of the art. In a minimal proof of
concept project, Design Thinking suffices to collect user needs. However, Design
Thinking provides little rigor in user studies. Therefore, those user studies cannot be
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published, as they cannot be considered as a contribution to knowledge on user
problems in the scientific sense.

The Design Thinking mindset and toolset is not open to augmentation by
traditional time-consuming methods on user studies and user evaluations.
Researchers would experience cognitive dissonance while continuously switching
between rigorous and latent thinking and in this mode, a single iteration could last
too long. Thus, systematic user studies must be placed before or after the Design
Thinking phase embedded in the research project; we propose running them
afterwards—even after the evaluation. In doing so, the researcher may use the
evaluation outcome to inform the tests and, consequently, prepare the proof of value
phase. In summary, a possible proof of concept research project progresses through
the following core phases: (1) scientific study of the state-of the art, (2) Design
Thinking (with several iterations), and (3) scientific evaluation. These core phases
are followed by preparations of contributions to knowledge. In this phase,
researchers validate the problem statement using systematic user studies, abstract
the design principles from the tested prototypical instantiations [this ex-post activ-
ity has also been proposed by Gregor and Hevner (2013)] and start theorizing.

This description leaves two issues open. First, how can we evaluate without
systematic user studies as a starting point? We argue that in the proof of concept
phase it is possible: prototypes in this phase are evaluated only in a very general
manner. Thus, researchers can rely on general evaluation methods on user accep-
tance (e.g., Venkatesh et al. 2003), system usability (McNamara and Kirakowski
2006) or user satisfaction (e.g., Briggs et al. 2012). Furthermore, researchers
should, possibly, rely on open and semi-structured interviews based on user feed-
back generated during the Design Thinking iterations.

Second, how can we make best use of the Design Thinking results for IS
research? As discussed above, the Design Thinking process typically produces a
far better documentation of the design rationale than traditional proof of concept
prototyping. However, frequently the documentation is difficult to comprehend for
outsiders. Thus we propose incorporating a documentator, who captures (e.g. with
photos) key artifacts, structures them and provides the core content to a shared
documentation pool (e.g., a Wiki). Progress in meeting documentation systems
may, in the future, provide functionality that automatically captures and indexes the
participants’ contributions. This documentation could then be the starting point for
both reflections on design principles and systematic user studies.

We want to finish with one important limitation: embedding Design Thinking in
the proof of concept research requires more resources than traditional proof of
concept research. First, the more thorough exploration of the design space requires
more time for prototyping. Furthermore, Design Thinking works best with profes-
sional external facilitation. This external facilitation is expensive and may even be
unavailable. Yet, this should not discourage researchers: we have benefitted from a
Design Thinking phase as short as 1 day in our research projects and Ph.D. students
(or even Master students) can provide at least a basic facilitation service to one
another.
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Conclusion

This article discusses the relation between Design Thinking and scientific inquiry in
the IS field. While following the mindset and toolset perspective, it addresses
differences and overlaps between the two paradigms, and points to potential
advantages of combining them. Finally, it provides a set of practical clues resulting
from our previous projects where Design Thinking was embedded in design-
oriented IS research.

The primary audience for this article includes researchers in a many fields. Those
who conduct design-oriented research and struggle with reporting on the creative
processes should find here in-depth motivation and guidance for using Design
Thinking in this context. In particular, younger researchers may benefit from
learning about Design Thinking and IS through their comparison. Scientists inter-
ested in philosophy of IS should consider our assumptions on the compatibility of
IS and Design Thinking (or similar methods) as a call to action. The issue of
abductive reasoning in the scientific inquiry remains open and becomes particularly
critical in the context of design-oriented IS research. Similar issues will probably
occur in sciences with strong engineering background, such as in biotechnology,
mechanical engineering, or architecture. Practitioners, such as the facilitators of
Design Thinking, may consider the concept of mindset that we derive from psy-
chology. It shows how activities and tools change the short-term mindset of
individuals, and how such priming influences subsequent actions—this may be a
useful factor to consider when designing curricula or preparing Design Thinking
workshops. Finally, they should also gain inspiration to offer their facilitation skills
to academia and scientists, thus extending their portfolio, until recently focused on
teaching and industry.
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Dynagrams: Enhancing Design Thinking
Through Dynamic Diagrams

Martin J. Eppler and Sebastian Kernbach

Abstract In this chapter, we propose a visual, diagrammatic approach to Design
Thinking and innovation practices that we call Dynagrams. Dynagrams are
dynamic, graphic, interactive thinking and deliberation tools that innovators can
use to design joint (digital) solution spaces, taking the contributions of all partic-
ipants into account. Dynagrams are based on three principles from diagram theory:
law encoding, representational guidance and free riding. We show how these
principles can be applied in design thinking and illustrate their use through design
thinking application examples. We present three specific kinds of dynagrams: the
Roper dynagram (to better understand client preferences), the Sankey dynagram
(to match needs and solution features) and the Confluence dynagram (to explore
and design prototype features). We conclude the chapter with an outlook on future
development needs in this area.

Keywords Collaboration * Team communication « Knowledge visualization ¢
Diagrams

Introduction: The Promise

In this chapter, we propose a visual, diagrammatic approach to Design Thinking
and innovation practices that we call Dynagrams. Dynagrams are dynamic (fluid),
graphic, interactive thinking and deliberation tools that can be used by members of
a working group and result in a joint (often digital) solution space taking the
contributions of all participants into account. We argue that such interactive dia-
grams can be fruitfully used in Design Thinking contexts, as they act as malleable
boundary objects that let team members integrate what they know graphically—
even across disciplinary boundaries.

Shared rapid visualizations are a central and respected pillar of Design Thinking,
as it is currently applied in numerous organizations. Through the use of drawings,
sketches, posters and even animations, ideas are made visible. Pictures enable joint,
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tangible discussions of analyses, ideas and plans, leading to rapid improvement
cycles through feedback. This iterative approach is central and vital to the Design
Thinking process and techniques, where sketching methods, as well as simple
visualization techniques, dominate. Examples of such visual Design Thinking
techniques are: the Empathy Map, the Business Model Canvas, Personas, or
Customer Journeys. For complex Design Thinking and innovation contexts, how-
ever, these techniques are pushed to their (physical and conceptual) limits. These
ad-hoc analogue techniques do not always allow adequate consideration and dis-
play of different expertise areas, to represent mutual dependencies and structure
complex solutions. Dynagrams thus offer a promising complementary tool to
augment Design Thinking practices.

To construct such Dynagrams, researchers and designers can rely on three key
diagram mechanisms identified and described in diagram research: the concept of
representational guidance (i.e., the conversational guide posts provided by a dia-
gram), the notion of diagrammatic free ride (its ability to surface novel insights at
one glance) and the idea of law encoding in diagrams (i.e., enabling the users to take
certain pre-discovered patterns or rules into account).

Based on the latest research on diagrams, we illustrate these three core diagram
principles through three examples: the Roper Dynagram, Sankey Dynagram and
Confluence Dynagram.

Context: The Premise

Knowledge-intensive teamwork (Jackson et al. 2006; Eppler and Sukowski 2000)
and team meetings form the basis of many organizational innovation and decision
processes. Yet, such group-based work is often fraught with a multitude of chal-
lenges, such as problematic team dynamics, misunderstandings and conflicts, bad
preparation, or group decision biases [see, for example, Jones and Roelofsma
(2000), who reviewed group biases like the false consensus effect, groupthink,
group polarization, or escalation of commitment]. As Design Thinking teams deal
with heterogeneous expertise present in their groups and face environments char-
acterized by increasing volatility, uncertainty, complexity, and ambiguity [abbre-
viated as a VUCA context, see Bennet and Lemoine (2014)], they struggle to
effectively utilize their entire know-how to tackle poorly-structured problems in
an agile manner.

Many management scholars have used the concept of boundary object as a way
of overcoming such team-based knowledge-sharing and decision-making barriers.
Boundary objects enable “representing, learning about, and transforming knowl-
edge to resolve the consequences that exist at a given boundary” (Carlile 2002,
p. 442). To achieve this, however, boundary objects must be flexible enough to
accommodate the needs of diverse experts, and yet robust enough to maintain
common meaning across teams. The concept is based on the work of sociologists
Star and Griesemer (1989), and has received considerable attention in literature on
management, communication and organizations (Carlile et al. 2013; Leonardi
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et al. 2012). In this chapter, we would like to argue that dynamic diagrams can serve
as such tangible boundary objects for interdisciplinary Design Thinking teams,
although current management literature has not explored this (often software-
supported) visual practice in detail yet.

In the next section, we describe our methodological approach to studying the
potential of diagrams that act as boundary objects for teams. We then describe three
key mechanisms we have identified in the diagrams literature and show how we
used them to develop novel diagrammatic methods for knowledge integration and
deliberation in teams. Finally, we describe how these methods could be used in the
Design Thinking process by giving three illustrative examples of Dynagrams.

Approach: The Procedure

This chapter’s main premise is that the field of diagrammatic reasoning and
communication (Glasgow et al. 1995; Gurr 1999) can significantly improve the
quality of team communication in Design Thinking. As Charles Peirce famously
wrote “diagrammatic reasoning is the only kind of really fertile reasoning” [Peirce
(CP) (1958), 4.571]. Peirce defined diagrammatic reasoning in the following
manner:

By diagrammatic reasoning, I mean reasoning which constructs a diagram according to a
percept expressed in general terms, performs experiments upon this diagram, notes their
results, assures itself that similar experiments performed upon any diagram constructed
according to the same percept would have the same results, and expresses this in general
terms [Peirce (NEM 1V) (1976), pp. 47—48].

While Peirce extended the notion of diagrammatic reasoning even beyond
graphic diagrams, our contribution in this chapter is limited to diagrams as concise,
abstract graphical representations of information (qualitative and quantitative) and
this in the business (and more specifically innovation) context. We call these forms
Dynagrams, as we conceive of them as dynamic, interactive and fluid images that
can then be “frozen” for documentation purposes, as requested by boundary object
theory (Carlile 2002). We thus define a Dynagram as any interactive diagrammatic
visualization that allows its users to collaboratively create, alter or extend the
diagram in order to conduct analyses, explore scenarios, make insights jointly
visible or graphically record experiences, evaluations, and decisions.

Existing examples of such Dynagrams are interactive Sankey charts, dynamic
decision trees, or interactive radar plots. While these diagram forms are useful, they
are not yet widely used in Design Thinking contexts and are not applicable to many
recurring team situations. Our main focus is to adapt such diagrams to (synchro-
nous, face to face) team collaboration contexts, to enhance their performance by
taking recent developments in diagram theory into account, and to test and evaluate
them in realistic Design Thinking settings.
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To develop a small set of robust and yet versatile Dynagrams, we took the
following three steps:

In a first step, we have analyzed the corpus of diagrammatic reasoning literature
and screened proceedings of the Diagrams conferences (www.diagrams-confer
ence.org) over the last 20 years, as well as numerous relevant journals (such as
the Journal of Visual Languages and Computing) to harvest influential and practical
concepts. This literature review has culminated in the identification of three con-
cepts that help in the construction of useful interactive diagrams, namely Suther’s
concept of representational guidance (Suthers 2001), Shimojima’s free ride idea
(Shimojima 1999, although this idea surfaces in many other studies as well) and
Cheng’s development of law encoding diagrams (Cheng 1999, 2011). These con-
cepts are further described and applied in the next section. The rationale of this
choice is based on three criteria; the concepts have been widely discussed in the
relevant scientific community (they have impact), are applicable to the design of
diagrams (they are useable), and dramatically increase the value of diagrams for
team use (they are useful).

In a second step, we identified three organizations that faced team deliberation
challenges due to increasing complexity and were willing to innovate and experi-
ment with novel forms of diagrammatic team-based collaboration tools. Together
with these companies from the travel, security, and professional services industry,
we developed prototypes of Dynagrams and tested them in workshops and work
sessions. Our research approach is thus deeply rooted in the design science para-
digm (Hevner et al. 2004) and in the action research mode (Eden and Huxham
1996). We do not only wish to better understand a phenomenon (i.e., diagram use in
teams), but actively want to improve the problem solving abilities of practitioners
by proposing, deploying, and evaluating new artifacts.

Last, in on-going research, we are testing the developed Dynagrams in focus
groups, in experiments and in more long-term oriented real-life settings to learn
about adoption patterns of Dynagrams. In this paper, we report on the first two steps
of this approach and provide an outlook on the third one.

Results I: The Principles

As mentioned above, our journey to make diagram research relevant to Design
Thinking began with a systematic review of the existing literature. To identify
useful concepts from diagram theory, we defined (in close collaboration with
research partners from the practice domain) three overall research questions:

1. How can diagrams capture knowledge and make it accessible for subsequent
use?

2. How can diagrams help in facilitating team discussions by guiding the conver-
sation process productively and capturing people’s contribution?
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3. How can diagrams provide added value in joint analysis and provide benefit as a
decision support tool?

For each of these three questions, we found corresponding answers in the rich
field of diagram research and diagrammatic reasoning [for a current literature
review on this field, see Purchase (2014)].

To answer the first question, we found that diagrams capture knowledge by
encoding it as image- or interaction-constraints, thus preventing users from
reaching inconsistent (i.e., incompatible with identified laws) findings or decisions.
A leading diagram researcher, Cheng (1999), referred to this as LEDs for law
encoding diagrams. He defined them as “representations that capture the important
relations of a law in the structure of a diagram using geometric, topological or
spatial constraints, such that each instantiation of a diagram represents an instance
of the phenomenon modeled or one case of the law represented” (Cheng 1999,
p- 310). A law in this context can be any pre-discovered consistent pattern or useful
action constraint. According to Cheng, such law encoding diagrams must be
interactive and computer-supported to construct and transform them according to
the embedded (interaction) constraints.

As an application example of law-encoding, we used this concept by linking
elements within a diagram, if it was determined that they influence one another.
Whenever a team changes one element in a diagram, other (dependent) elements
will change automatically (see the Confluence diagram described below). In
another use case, we embedded law-like patterns through differing relative sizes
of diagram segments (see the Roper case below). One famous diagram that encodes
a law is Gartner’s hype cycle chart visually representing the law that new technol-
ogy is over-hyped in the short run and underestimated in the long run (Bresciani and
Eppler 2008).

For the second question, diagrams can help to facilitate team discussions, if they
offer what Suthers (2001, p. 257) called adequate “representational guidance”, that
is to say if they lead the team visually into a fruitful sequence of conversation steps.
This can be done by “partitioning” the diagram temporally, or, in other words,
segmenting it into different development phases. That is achieved by giving the
elements of a diagram different degrees of visual salience or by using the tendency
of people to read a diagram from left to right (as in a timeline), top to bottom (e.g.,
in flow charts) or bottom-up (as in the case of a pyramid diagram).

As an application of this concept, we split up a Dynagram into five phases that
must be sequentially completed: from defining the team’s overall decision topic and
parameters, to defining options, evaluating and comparing them visually to choos-
ing the best one—all in one single Dynagram (see the Confluence case below).

Regarding the third question, diagrams can provide the greatest added value in
analysis and decision making if they make new important patterns visible and help
teams draw higher-level conclusions from their discussion (Larkin and Simon
1987; Tufte 1983). This can be achieved by building so-called free ride effects
into the diagram, that is to say, by ensuring that a dynamically completed diagram
makes insights visible at low (or no) cognitive costs. A more technical definition of
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Table 1 Three key concepts of diagram research and their application

Law encoding

Representational
guidance

Free ride

Key proponents

Cheng

Suthers, Hundhausen

Shimoshima, Tufte,
Larkin and Simon,
Gurr

Interpretation of
the concept for
team contexts

Diagrams can capture
real-life constraints and
dependencies and thus
ensure that a team
comes up with consis-
tent problem or solution
space representations

Diagrams can be
constructed or used in a
way that is conducive to
team communication
and joint learning if
they provide the right
affordances

The use of a diagram
by a group should
lead to certain posi-
tive side effects inso-
far as the diagram’s
use makes new pat-
terns visible that can
be detected at one
glance

Our application
of the concepts in
our Dynagrams
for Design
Thinking

Build intelligence into a
diagram, so that
changes in one area
automatically affect
elements in other,
dependent areas of the
diagram

Provide diagram soft-
ware enabling a team
facilitator to guide the
team step-by-step
through a systematic
information gathering,
combination, explora-

The use of a diagram
by a group should
lead to certain posi-
tive side effects inso-
far as the diagram’s
use makes new pat-
terns visible that can

be detected at one
glance

tion and decision mak-
ing phase that is
captured in real-time
within the diagram

this effect was provided by Gurr et al. (1998): “Where a sequence of valid
operations is performed which cause some consequence to become manifest in a
diagram, where that consequence was not explicitly insisted upon by the operations,
a free ride occurs” (Gurr et al. 1998, p. 544). This concept is sometimes also called
“derivative meaning” and was studied extensively by Shimojima (1999).

We have applied this idea by making key decision variables visually salient and
by enabling team members to visualize their opinions in a way that makes a profile
of their overall assessment visible at one glance (in the case of the Confluence
Dynagrams). In another application case (the Sankey dynagram below), the free
ride emerges as more connections are made visible and aggregated through
vertical bars.

The application possibilities of these three mechanisms will be shown next in
our Dynagrams prototype discussion below. First, we have summarized the results
of our analysis of diagram literature in Table 1. Based on these insights, we can now
extend our initial definition of a Dynagram:

A Dynagram is an interactive visualization that allows users to collaboratively
create, alter or extend it to conduct analyses, explore scenarios, gain jointly visible
insights, or record experiences, evaluations, and decisions by encoding laws in its
(space and interaction) constraints, by guiding the conversation productively
through its structure and interaction patterns, and by making new emerging insights
visible at one glance.
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Fig. 1 The Design Thinking Model of the University of St.Gallen and the three supporting
Dynagrams

Results II: The Prototypes

We can apply these principles to support the knowledge-intensive communication
and decision making of Design Thinking teams in the different phases of the Design
Thinking Model of the University of St.Gallen (Fig. 1).

We propose the use of three Dynagrams in the Design Thinking process (Fig. 1):
(1) the Roper Dynagram to ensure client-focus through an empirically validated
customer segmentation (in addition to the anecdotal forms of empathy maps and
personas) along the entire Design Thinking process—with emphasis on the first
phase during design space exploration, as well as in the last phase of presenting the
final prototype, (2) the Confluence Dynagram to reduce ambiguity and clarify
focus, particularly when ambiguity is high before and after the funky prototype
phase and (3) the Sankey Dynagram as a tracking tool along the entire Design
Thinking process to help teams to reflect about the link between needs, ideas and
prototypes.

In the following, we will explain the three Dynagrams in more detail and
illustrate their application using an example: the design challenge of recruiting
the best graduates for an organization.

The Roper Dynagram for Rigorous Client Focus
What Is 1t?
As the first support of the Design Thinking process, we turned a static diagram, the

so-called Roper consumer styles map (Peichl 2014)—a segmentation of global
consumer lifestyles based on global consumer surveys—into a Dynagram by
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embedding it in an interactive graphic facilitation software package (en.lets-focus.
com) and by making its segments dynamically changeable (i.e., resizing them, (de-)
emphasizing them through hues, or adding information to them).

The relative size of the sections in the Dynagram corresponds to the relative size
of the consumer segment in the target (client) population. The Dynagram is used to
target products, services, or campaigns to the needs and values of certain consumer
groups. Whereas demographic details no longer predict preferences, these con-
sumer segments based on lifestyles have been shown to successfully group like-
minded individuals.

How Can the Dynagram Be Applied in the Design Thinking Context?

The Roper Dynagram provides Design Thinking teams with eight different con-
sumer segments representing different lifestyles, including values, consumer
behavior, media consumption patterns and others. During design space explora-
tion—when the level of ambiguity is low—it enables Design Thinking teams to
explore those consumer segments empirically, in addition to the more anecdotal
empathy map and personas. It allows teams to locate different consumer segments
on the Roper Dynagram and annotate the Dynagram with helpful comments. The
Roper Dynagram can be updated and adjusted throughout the process by adding,
deleting, and changing consumer segments or annotations. Different versions of the
Roper Dynagram can be saved, to allow later reflection on the process, using the
Dynagram as a tracking device.

Usually teams have to reduce the consumer segment options from the early stage
to one consumer segment, before starting to prototype. However, in the last stage of
the final prototype, the Roper Dynagram can be used to check the consistency
between the prototype and values of the targeted consumer segment(s). It can also
help to expand the prototype by displaying how it can be scaled to other consumer
segments previously explored along the process. Finally, the different versions of
the Roper Dynagram support teams as a documentation and reflection aid to record
the current process and learn for future projects.

An Example Illustrating the Advantages of the Dynagram

In our application example, a design team has to figure out how an organization can
recruit the best university graduates. Among other things, the team can use the
Roper Dynagram during the phase of design space exploration to explore which
lifestyle segment represents those graduates the organization wants to attract.
Figure 2 provides an illustration of the main process steps in this endeavor. The
exploration of values, preferences and needs helps the team to find appropriate
segments. In our example, the team chooses to focus on the following segments:
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(A) ). ) )

Fig. 2 Different Roper Dynagrams along the Design Thinking process as documentation and
reflection device

Open Minded, Adventurers, and Organics (Fig. 2: A). This selection also helps the
team to focus other information-gathering activities in this early stage, such as
selecting interview partners, observation scenarios, etc.

In the phases following the design space exploration, the team adds the segment
Realists (Fig. 2: B), before it reduces the segments to Open Minded and Realists
(Fig. 2: C) and then focuses on one target segment, Open Minded, to streamline the
funky prototyping efforts (Fig. 2: D).

In the presentation of the final prototype, the team is able to demonstrate
consistency between the prototype features and target group needs by referring to
the value set and other characteristics of the segment Open Minded and is able to
show scaling options from the Open Minded to the Adventurers, Organics and
Realists target segments explored in earlier stages of the Design Thinking process
(Fig. 2: E, Fig. 3).

The Dynagram Principles in Action

In terms of representational guidance, the Dynagram first asks the design team
members to adapt the segment sizes to their context, so that they correspond to
actual relative importance or size. It then invites participants to first view the entire
Dynagram and to then select those lifestyle segments most relevant to the creative
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Fig. 3 The Roper Dynagram in the presentation of the final prototype illustrates consistency with
the chosen focus on the consumer segment “Open Minded”, as well as demonstrating a scaling
strategy to other segments explored in earlier phases of the Design Thinking process

brief, or the organization’s products or services (by making them more salient
through stronger color coding). In a next step, the team members fill the relevant
segments with planning information, insights, options, ideas, or actions. Last, but
not least, they number the priorities or temporal sequence of addressing these
consumer groups.

The Dynagram provides a free ride as the most important consumer groups pop
out visually, either because of size, color intensity, or because of the number of
comments within them.

The law encoding can be seen in the default relative sizes of the segments, which
are based on statistical analyses of large survey panels. Today, Design Thinking
experts can use this Dynagram to efficiently discuss appropriate target audiences
for the creative brief at hand, to focus on particular target audiences to focus
prototyping efforts and to demonstrate potential target audience extensions of the
final prototype, to name just a few Design Thinking application opportunities.
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Confluence Dynagram for Ambiguity Reduction and Focus
Clarification in Prototyping

What Is It?

A second support of the Design Thinking process consists of what we call the
Confluence Dynagram, a multi-dimensional configurator in the shape of a radar
plot. This Dynagram can be dynamically labeled and adapted to capture the
constraints defining the development of any prototype.

How Can the Dynagram Be Applied in the Design Thinking Context?

The Confluence Dynagram enables teams to display various needs of clients
translated into features of prototypes and show the interdependencies (including
trade-offs) between the features. In this way, the Confluence Dynagram helps teams
to support their discussion before the phase of the funky prototype and supports
joint reflection later on, when the level of ambiguity and the need to focus are high.
The Confluence Dynagram makes trade-offs explicit and fosters focused and
fruitful discussions in the team. It also allows creating a “lock” of a certain set of
features, to create a briefing for the production of the funky prototype when
different aspects of the earlier prototypes must initially be put together.

An Example Illustrating the Advantages of the Dynagram

Continuing our example of the design challenge to recruit the best graduates for an
organization, the team focused on the Roper consumer segment “Open Minded”
and decided that an online portal would be appropriate for the organization to
recruit the best graduates. Now, the team gathers to discuss the funky prototype
features of the online portal, in line with the Roper segment expectations. The team
uses the Confluence Dynagram to discuss the funky prototype features (Fig. 4).
They use an empty Confluence Dynagram projected on a large screen to build
common ground and make sense of their situation. To do so, they first segment the
circle into four dimensions, labeled as: content, interaction, design, and
IT-requirements that they believe determine (and constrain) their prototype
according to the insights generated from earlier process phases.

Then they define important factors in each of these four dimensions. For
example, for content, they define two factors of the online portal’s content features:
degree of multimedia components and level of gamification. They continue for the
remaining dimensions (Fig. 4). For each factor, they define a spectrum; for exam-
ple, with regard to level of gamification, they specify a continuum from “low” to
“high”. After all spectrums have been defined, Design Thinking team members
define the parameters of their prototype (where their prototype characteristics
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Fig. 4 Confluence Dynagram for the funky prototype of the online portal for graduates

should be located on the spectrum). They move a slider knob on each spectrum to a
position representing the desired prototype in line with the customer segment needs.
In Fig. 4, they perceive the required level of gamification as rather low. They also
agree that the degree of multimedia components should be fixed at a high level. This
step will yield a status-quo configuration of the prototype and a corresponding
profile of their solution space (the profile line connecting all slider knobs). This
way, the team gains a first visual insight into to the constraining qualities of their
prototype.

As a next step, the team members discuss each factor’s impact on other factors in
the same dimension, or in other dimensions. If, for example, the degree of multi-
media components is high, this will also indicate that the IT streaming performance
has to be high. To define these dependencies, the facilitator simply clicks on the
affected knobs and on a “+” sign (for a “more leads to more” relation) or “—" sign
(for a “more leads to less” relation) (Fig. 5).
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Fig. 5 Visually defining trade-off among variables (a straight line indicates a “more leads to
more” relation, a dotted lined indicates a “more leads to less” relation)

The more a factor affects other factors, the larger the slider knob automatically
becomes. Whenever the facilitator moves the mouse over a certain slider knob, all
affected knobs will automatically be highlighted. When that slider knob is moved,
all affected knobs also immediately move in the defined direction. Based on these
relationships, the team now examines the ramifications of different changes by
moving a few of the larger slider knobs (a what-if conversation). The team can
discuss various scenarios for the prototype (such as a high degree of personalization
or a sudden reduction of IT streaming performance).

In a final step, the project team uses the inner space of the profile line to place
keywords/fixed parameters for each factor. It places out-of-scope features outside
the profile area. The Design Thinking team ends the meeting with a much clearer
and more aligned understanding of the features in the areas of: content, interaction,
design and IT-requirements for the online portal funky prototype for the best
graduates belonging to the consumer segment “Open Minded”. The team members
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understand the dependencies among key factors of the prototype much better and
know what to monitor more closely. In addition, their insights (into which factors
matter and how they influence one another) are stored for later prototypes, so that
other design teams can benefit from these experiences by using and adapting the
pre-defined configurator.

The Dynagram Principles in Action

The free ride that results from this conversation is the profile area of the constraints,
i.e. where constraints are narrow or rather wide. The diagram also signals which
factors are particularly influential. The diagram encodes laws by capturing the
dependencies of different prototype factors. Last, but not least, the steps to build
or label the Dynagram (from the dimensions on the arch, to the factors within it and
the spectrums and the knobs’ positions thereon) provide representational guidance.

Sankey Dynagram as Tracking Device and Reflection Aid
What Is 1t?

As a third support of the Design Thinking process, we developed an interactive
Sankey Dynagram (Schmidt 2008) to help teams in their review after each iteration
step, along the process described in the Design Thinking Model of the University of
St.Gallen.

How Can the Dynagram Be Applied in the Design Thinking Context?

The Design Thinking team can use the Sankey Dynagram in review meetings to
analyze and discuss which current ideas address which consumer needs. They can
also examine which prototypes are most affected by these ideas. It thus allows for a
crosscheck between consumer needs, ideas and prototypes.

The Sankey Dynagram is a tracking and synthesis device and a reflection aid
along the collaboration process. It enables spontaneous insights about how needs
and ideas are reflected in each prototype. It is possible to discover which needs have
been considered sufficiently, or insufficiently, in the ideas and prototypes. It helps
as a reflection aid after each phase and also as a decision aid and preparation aid for
the next phase.

The Dynagram allows teams to first position needs, ideas, and prototypes in the
order of importance. In a second step, they can connect ideas and needs as well as
prototypes. In a third step they analyze the resulting pattern: are high priority needs
supported by more ideas than lower priority needs and which prototypes implement
these ideas? Elements with large vertical bars signal high leverage, those with small
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Fig. 6 The Sankey Dynagram to discuss consumer needs, ideas, and prototypes alignment in
Design Thinking process review meetings with all connections of the final prototype “Online
Portal v1.0” to respective ideas and needs highlighted for consistency and reflection purposes

vertical bars ideas that offer little support for needs. In a fourth and final step, the
team discusses changes to the priority order or how to focus on certain needs, ideas,
or prototypes.

Figure 6 shows a screenshot from the Sankey Dynagram. Each item can be
moved. Upon mouse-over, a particular connection line is highlighted for easier
identification; this also allows seeing the connection between prototype and idea, as
well as which needs are covered by one prototype. Among other things, the
Dynagram reveals that the idea “personalized assessment center” supports most
customer needs. The prototype “Online Portal v1.0” covers all ideas and consumer
needs, differing particularly from the earlier prototypes “Online Portal v0.1” and
“Online Portal v0.5” which cover only a few ideas and consumer needs.

An Example Illustrating the Advantages of the Dynagram

In our example of the design challenge to recruit the best graduates for an organi-
zation, the team came up with the Roper consumer profiles “Open Minded”,
“Adventurers”, and “Organics” during the design space exploration phase. Based
on these consumer segments, materials were collected; interviews and observations
were conducted, resulting in the identification of many consumer needs like “direct
contact to employees”, “experience reports from graduates” and “photo and video
contests”. These needs can be listed in the left column of the Sankey Dynagram in
order of importance (which can be discussed among team members). The middle
column of the Sankey Dynagram allows teams to list ideas developed throughout
the iterative Design Thinking process; for example, an “information hub” or a
“personalized assessment center”, also listed in the order of importance. In the right
column of the Sankey Dynagram, teams can list the prototypes of each phase; here,



100 M.J. Eppler and S. Kernbach

the order of the prototypes could again refer to importance, but could also be
chronological, so that the first prototype is at the top and the final prototype at the
bottom, making it possible to review the prototype development process to define
how they reflected ideas and needs. Through the connection of consumer needs and
ideas, as well as ideas and prototypes, the linkages between these three can be made
visually. The elements and their order can be adjusted in every process phase of the
Design Thinking process to discuss the relevant connections between consumer
needs, ideas and prototypes in that specific process phase.

The Dynagram Principles in Action

Teams can see the patterns resulting from connections between needs and ideas, as
well as between ideas and prototypes (the free ride effect). If connections from one
prototype to the respective ideas and needs are highlighted, it is visually recogniz-
able which needs are covered in the prototype, how many needs are covered and
also whether these needs are more important (in the upper part of the left column) or
less important (in the lower part of the left column).

The Dynagram guides the discussion; the degree to which ideas support needs is
visible through the vertical bars of each element. If the vertical bar is large, it
signals high leverage; if the vertical bar is small, it indicates ideas that offer little
support for needs. Based on this information, the team can discuss the order and
focus of needs, ideas, and prototypes with the possibility of changing the priority
order. In this way, the Dynagram steers the conversation productively (represen-
tational guidance).

The Dynagram encodes laws, capturing participants’ knowledge about which
ideas are aligned with which needs. These connections remain intact even if ideas,
needs, or prototypes are moved to a higher or lower priority.

Dynagrams Resources

More information about Dynagrams, download of templates, and further
online tools are available at: http://www.dynagrams.org.

Conclusion: The Perspectives

It seems to be an idea whose time has come: the real-time use of Dynagrams in
Design Thinking teams. It is surprising that the great advances in our diagram
understanding has not yet had a bigger impact on the meeting practices of today’s
managers—who, for the greatest part, still run meetings the same way as 20 years
ago. Through Dynagrams, we hope to enable Design Thinking teams to literally see
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what they mean and build their prototypes and decisions on the best available
knowledge in their organization. This is a vision that obviously cannot be achieved
through tool development alone. In our work with three organizations, we have seen
that existing routines are deeply embedded, as are the tools used—such as
PowerPoint and thus difficult to change. Much remains to be done to convince
managers to change their old meeting habits and embrace the power of dynamic
diagrams at work.
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What if? Strategy Design for Enacting
Enterprise Performance

Simon Grand

Abstract Strategy making is confronted with a flow of issues and challenges,
simultaneously implying fundamental uncertainties and strategic opportunities for
current and future enterprise performance. For entreprenecurial strategizing, it is
important to successfully translate such issues and challenges into value-creating
initiatives, businesses, solutions, and products. In this chapter, we argue that strategy
design is essential under these conditions, because it allows proactive creation and
realization of promising strategic opportunities, while at the same time establishing
organizational pre-conditions for future opportunity creation and realization. Speci-
fically, we identify 10 strategy design practices and show how they shape entre-
preneurial strategizing and enterprise performance. Additionally, we identify
specific steps to introducing such practices into the strategy process of an enterprise.

Keywords Strategy design e« Entrepreneurial strategizing < Enterprise
performance ¢ Practices « Uncertainties

Focus: Enacting Enterprise Performance

Strategy making is confronted with a continuous flow of challenges, implying, at
the same time, fundamental uncertainties and strategic opportunities (Quinn 1980;
Burgelman 2002): for example, investing in novel knowledge domains and research
areas, which might shape future innovation opportunities. Other challenges include:
interpreting changing rules of the game in an industry, which might disrupt
established value constellations, exploring the emergence of disruptive techno-
logies, which outperform incumbent systems and solutions, or making sense of
changes in current business models—as well as related shifts in pre-dominant
modes of organizing and collaborating. Thus, an entrepreneurial approach to
strategy making implies not only successfully enacting such opportunities and
challenges, but always shaping the organizational pre-conditions for systematically
seizing such opportunities and taking on such challenges as a company, in specific
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situations over time. As Rei Kawakubo, the founder of the fashion label Comme des
Garcons argues: “My work takes place where creating a company as a whole and
creating clothes overlap. It cannot be one or the other” (Shimizu and NHK 2005). In
an entrepreneurial perspective, creating and realizing opportunities and creating
and advancing a company can only be understood as connected and mutually
interdependent (Grand 2016, forthcoming).

We learn, then, from Peter F. Drucker, that the best way to predict the future is to
create it. Creating the future is characterized by a series of challenges; it implies
dealing with the inherent uncertainty embodied in any attempt to deal with the
future. It also implies imagining novelties, which go beyond the taken-for-granted,
to envision alternative futures. It implies making possible what is not possible
today, thus enriching and enlarging the entrepreneurial action space. This also
implies an exploration of what should be, having a normative dimension: how
desirable, relevant, valuable is the future we build? It is only by explicitly consi-
dering these challenges that we can understand why Joseph A. Schumpeter
describes entrepreneurial practice as “creative destruction” (Schumpeter 1942): it
implies critical challenge, proactive transformation and creative transcendence of
the present, taken-for-granted, self-evident—whether it is a known product, an
established technology, a known business model, a routinized organizational struc-
ture or unquestioned management practices.

Entrepreneurial strategy making is thus creative action, the proactive enactment
of the world as it is, “. . . to create worlds as they could be” (Simon 1996, p. 4). The
central question in entrepreneurial practice is: what if? ... what if it would be
possible to use our mobile phones as multimedia and entertainment devices; ...
what if it would be possible to access valuable information and expert knowledge
for free; ... what if it would be possible to systematically cure cancer; ... what if
our current products would be out of the market in one year; ... what if societal
value creation becomes as central for enterprise performance as financial success.
Interestingly, this is also a guiding focus in design practice: “The impossible drives
the possible. A designer’s motto should always be: what if?”” (Lukic and Katz 2011,
p- XXIX), identified as an essential focus in any creative design process (Dunne and
Raby 2013). The present chapter argues that we gain relevant insights for entre-
preneurial strategizing from a design perspective, which allows creative and
robust answers to the question: what if?

Approach: Ten Practices of Strategy Design

Relating Strategy and Design

Understanding entrepreneurial practices as strategy design requires opening the
black boxes of “strategy” and “design”. By strategy, we understand not primarily
what executives say, state and plan as their so-called strategy, but what
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organizations actually do (Mintzberg and Waters 1985); in other words, strategy in
our view is best identified with the actual action patterns characterizing “. . . how an
organization moves forward” (Rumelt 2011 p. 6). This also implies identifying
strategy as the realized strategy of the company and its management (Bower and
Gilbert 2005). By design, we understand not primarily the creation of visual and
material artifacts, but the practices and processes necessary to create, establish,
enact and sustain such visual, discursive and material artifacts and actions as
materializations of possible, potential worlds (Bleecker 2009; Auger 2010; Dunne
and Raby 2013). This requires considering strategy making primarily as creative
action (Joas 1992). We identify the 10 core practices essential for entrepreneurial
strategizing “in the making”: these practices, through their interplay, ensure enter-
prise performance under conditions characterized by fundamental uncertainty.

The practices are identified through our empirical research on strategy processes
in various industry and technology contexts, including software engineering, infor-
mation technology, pharma and life sciences, engineering, robotics and artificial
intelligence, as well as fashion and design in the context of our RISE Management
Innovation Lab [www.rise.ch; see also Grand (2016)]. Furthermore, our argument
is strengthened by our research on creative economies and creative enterprises in
partnership with the Zurich University of the Arts, as well as various collaborations
with artists and designers, exploring their creation and realization practices,
methods and tools [www.creativeeconomies.com; see also Grand and Jonas
(2012)]. The 10 practices of strategy design are also inspired by our innovation
partnerships with various companies, mobilizing the practices and developing them
into their own repertoires of strategy making. They are also tested in our own
entrepreneurial engagements, to explore them from “inside”.

Practice 01: Projecting

From our perspective, entrepreneurial strategizing is not primarily an analytical
process: under uncertainty, we are not able to develop a clearer perspective by
adding more information, analyzing more data or systematically exploring the
world as it is (March 1994; Shapira 1995). Rather, it is important to imagine,
launch and formulate desirable, valuable, attractive and relevant futures, as they
could be, in the form of questions, hypotheses, propositions, and simulations: for
example the question Winy Maas from the architectural practice MVRDV asks in
one of his projects: how would a city have to be built to allow anyone to get from
any place to any other place within less than 5 minutes? (Maas 2003). Similarly, we
find such projection in the business world, very prominently in the proposition
Apple has formulated decades ago, leading to the Macintosh: we build a computer
that is easy to use, of high quality, affordable and beautiful (Kawasaki 2000).
Such questions, propositions and hypotheses make a substantial leap forward and
open action spaces for the creation and realization of entrepreneurial opportunities.
At the same time, they transcend and critically reflect the present we know.
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Entrepreneurial strategizing asks “What if?” and systematically develops pro-
posals to answer the question in novel, inspiring and attractive ways.

Practice 02: Prototyping

Prototyping is another important practice to project attractive future possibilities. It
is important to make proposals as tangible as possible, not sticking with the general
idea or broad image, but concretizing them in the form of specific concepts,
material prototypes and precise stories. We know from design practice how impor-
tant specific materializations are, because they substantially influence what is
possible and what is not (Génshirt 2007). In the context of entrepreneurial strate-
gizing, we observe that different materializations also matter: strategy making by
drawing a business model on paper is different from simulating a strategy by trying
out its consequences for the future website of a company, by putting together a
simplified material artifact of a potential future product in a bricolage process, or by
explaining the value proposition of the enterprise in an elevator pitch. Most often,
specific media like PowerPoint are used without further consideration to developing
and specifying a strategy. However, this always introduces specific technical
features and media-specific qualities into the process (Tufte 2003; Orlikowski and
Yates 1994; Kaplan 2011). Obviously, strategy design through prototyping implies
reflecting the current strategy process and the usage of media, stories and artifacts,
as well as identifying the most productive media for prototyping, thus materializing
strategic ideas and novel concepts.

Entrepreneurial strategizing explores the potential of specific media for
prototyping strategic ideas, proposals and stories.

Practice 03: Evaluating

Whatever strategic ideas and stories are proposed and prototypically explored, it is
essential to be explicit about specific criteria, which will evaluate the strategic
relevance of such ideas and stories: what are the predominant expectations
concerning growth potential, radical novelty, distinctive features, financial success,
social relevance and how are they evaluated in the strategy process? (Riiegg-Stiirm
and Grand 2015). We learn from design practice how important it is to translate and
operationalize often intuitive, subjective judgment into robust evaluations. These
can systematically be applied to proposed ideas and concepts, stories and pro-
totypes, then communicated and justified as an enterprise-specific reference system
or performance model (Grand and Bartl 2011). Entrepreneurial strategizing poses
the challenge of deciding whether it is possible to quantify certain dimensions in
terms of numbers and metrics, and how they are combined with qualitative evalu-
ation dimensions including aesthetic or societal aspects. How elegant is a new
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business model; or how normatively valid is a new product; or how successful is an
existing product? Exploring different types of judgment devices, including operat-
ing figures, rankings, benchmarks, expert opinions, references to experience and
subjective judgment is thus essential for entrepreneurial strategizing.

Entrepreneurial strategizing systematically mobilizes various judgment devices
for translating subjective judgments into justified evaluations.

Practice 04: Experimenting

It is one thing to build prototypes for exploring the potential of promising ideas and
fascinating concepts; it is another to systematically experiment with testing such
ideas, concepts, stories and prototypes. While experimenting is often associated
with informal trying-out, we learn from research on scientific experimentation and
design processes how important it is to introduce a systematic structure into the
experimentation process (Brown 2009). This is guided by asking a set of questions:
what exactly are the questions asked and how far do specific prototypes answer
those questions? How exactly are experiments evaluated? How are experiments
tracked by the usage of inscription systems, allowing reconstruction of experimen-
tal events? How systematic is the confrontation of a new prototype with actual and
potential user communities? How explicit is the application of particular test
criteria tracked before taking decisions and prioritizing options? How do experi-
ments build on each other to allow for creative variation and serial validation
(Knorr Cetina 1981, 1999)? Experimenting does require laboratories as experimen-
tal systems (Rheinberger 1997), which frame, structure, equip, protect, track and
document experiments, making them traceable and accessible (Latour 2004).

Entrepreneurial strategizing requires experimental systems, which allow sys-
tematically testing of novel concepts and prototypes.

Practice 05: Routinizing

It is one kind of challenge to imagine attractive opportunities, develop convincing
prototypes and systematically evaluate and test them, and another to develop the
organizational context, which systematically enables and fosters the creation of
novel, inspiring and attractive opportunities. It is thus essential, in entrepreneurial
strategizing, to translate new insights, concepts, perspectives and experiences into
organizational knowledge, expertise and practices, as well as enacting them syste-
matically, so that they become organizational routines. Furthermore, it is important
to routinize such creation processes themselves (Grand 2016). Interestingly,
successful design enterprises are often characterized by highly routinized creation
processes (Hargadon and Sutton 1997; Salvato 2003, 2009). To ensure enterprise
performance in this perspective requires systematic routinization, which allows
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recurrent translation of novel ideas, concepts and proposals into successful prod-
ucts, solutions and technologies. To sustain enterprise performance implies going
through this process not only once, but in a recurrent mode. This can also be
identified as the dynamic capabilities of an enterprise (Eisenhardt and Martin
2000), which go beyond the competence to create, by embedding creation into
organizational action and strategy making (Floyd and Wooldridge 2000).

Entrepreneurial strategizing engages for the systematic, enterprise-specific rou-
tinization of creative concepts and the creative process itself.

Practice 06: Mobilizing

Materializing, experimenting and routinizing are very costly processes; typically,
they lead to many variations that do not work, do not survive a disciplined
evaluation process and cannot be realized within a reasonable time frame. As a
consequence, entrepreneurial strategizing continuously engages in the mobilization
of relevant resources to make such processes possible. Resource mobilization
implies diverse resources as: financial resources allowing for strategic investment
(Burgelman 2002), customer insights exploring the actual and potential relevance
of any new concept (Brown 2009), relevant expertise in various competence fields
etc. It is important to explore to what extent external parties must be mobilized in
relevant ways and to what extent internal capabilities and related processes can be
established, to ensure that the translation of promising ideas, concepts and perspec-
tives really takes place (Murtha et al. 2001). Resources are, therefore, not simply
tangible and intangible assets; they provide potential to act, opening up entre-
preneurial action spaces for the creation of novel products, solutions and businesses
(Riiegg-Stiirm and Grand 2015).

Entrepreneurial strategizing systematically attracts relevant resources, while
engaging in their creation and allocation, to enlarge the action space.

Practice 07: Realizing

Whatever is created, imagined and developed gains impact through its successful
translation into a relevant product, an attractive service, or a working business
model. It is essential for entrepreneurial strategizing to focus on actual value
creation and return appropriation from initial ideas, prototypical artifacts and
interesting stories. We learn from design practice that this translation is in itself a
highly creative process, which potentially transforms the entire concept or project
again. This implies that we understand the transition from prototypical concepts
into working products as a highly creative and transformative practice, which
substantially influences the actual success and enterprise performance. Through
systematic routinization over time, the alignment and productive interaction
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between projecting, prototyping and experimenting—on one hand and evaluation,
structuring and realization on the other—can be intensified and further strength-
ened. Entrepreneurial strategizing thus substantially relies on the establishment of
dynamic interfaces, interaction processes and communicative platforms relating
different strategy design practices, recognizing the creative potential in all of them.

Entrepreneurial strategizing systematically concentrates on the translation of
concepts, ideas, stories and prototypes into actual outcomes.

Practice 08: Connecting

Whatever emerges from entrepreneurial strategizing, both in terms of specific
products and services, but also of organizational action patterns and moves, essen-
tially depends on how it is connected to relevant contexts and environments. How
are current customer expectations met or challenged, how are products connected to
stories that make sense, how are external parties and communities mobilized for the
successful translation of novel products and services into actual usage and convic-
tion? Connecting like this is a continuous activity for entrepreneurial strategizing,
with an impact on strategy design practices, for example ... evaluating: what are
important criteria, dimensions and related judgment devices in the eyes of relevant
customers and communities (Bower and Gilbert 2005); . .. or mobilizing: how can
relevant environments and actors be mobilized as resources for the value creation
and strategic advancement of the organization, thus contributing to the creation,
enlargement and ensuring of entrepreneurial performance now and in the future; . . .
or realizing: how can a robust network of strategic partnerships be ensured over
time (Dyer and Singh 1998). Connecting is a highly creative process; not just a
simple transfer from one context to another, but a highly creative translation
process as well (Callon 1986; Latour 2005).

Entrepreneurial strategizing systematically connects organizational activities to
relevant contexts, while proactively enacting the resulting interfaces.

Practice 09: Scaling

Business impact and enterprise performance do not automatically result from
creation and innovation. It requires continuous scaling of the highly situated
activities involved in entrepreneurial strategizing (Thévenot 2006; Grand 2016):
proposing a new concept, exploring a new prototype, applying a judgment device,
interacting with an investor, propagating a new product through attractive stories
are always highly situated activities. However, at the same time, creation and
innovation have the potential to shape organizational outcomes and enterprise
performance: how an organization moves forward. As a consequence, entrepre-
neurial strategizing constantly attempts to explore potential for any activity and
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practice beyond the situation, to shape other situations and interactions, but also to
amplify the impact across space and time. This explains the importance of entre-
preneurial engagement for proactively establishing new possibilities and oppor-
tunities, at the same time mobilizing relevant resources and connections.
Furthermore, it explains the importance of standardization, formalization, structur-
ing and routinization for entrepreneurial strategizing (Grand and Ackeret 2012);
only these processes allow transcendence of situatedness, localness and fragility of
strategizing activities and interactions towards distinctive, sustainable and compe-
titive performance.

Entrepreneurial strategizing proactively interprets situated interactions as pos-
sibilities to leverage local activities for global impact.

Practice 10: Curating

Overall, the different strategy design practices discussed so far are individually
relevant. At the same time, they work only in relation to other practices and their
continuous enactment. We learn from the creative economies that continuous
interaction cannot be managed or governed in a linear and directive sense (Boland
and Collopy 2004). It must be curated by playing with existing dynamics and
connecting unconnected processes, remaining open to both unexpected events
and incidences, (which turn into promising possibilities for new interpretations of
individual practices), but also to ways of advancing their interactions, interfaces
and complementarities in novel directions (Grand and Weckerle 2014). “There is a
fundamental similarity within the act of curating, which, at its most basic, implies
connecting cultures, bringing their elements into proximity with each other—the
task of curating is to make junctions, to allow different elements to touch” (Obrist
2014, p. 1). For realizing such novel connections, it is often essential to work
toward alternative institutionalizations by building enterprises to provide the con-
text for successfully moving forward.

Entrepreneurial strategizing requires curating both of situated events, actions
and initiatives, as well as of their interactions, connections and scaling.

Conclusion: Exploring Strategy Design Practices

Obviously, strategy design is straightforward, but also implies challenges. As a
consequence, it is essential not to approach strategy design in its entirety as a
complex, distant, abstract concept, but to start with one specific practice after the
other, while at the same time carefully curating the overall interaction and interplay
with established practices. Specifically, we suggest the following starting points for
exploring strategy design practices:
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Practice 01: Projecting: Ask “What if?” and develop proposals to answer the
question in novel, inspiring and attractive ways.

Strategy making is often characterized by the implicit assumption that the past
can be used as a good reference for extrapolating the future. Asking “What if?” in a
strategy workshop is a good way of challenging such taken-for-granted continuity:
... what if our most successful product would have to be sold at half price ... what
if our most important customers were located in a different part of the world than
they are today ... what if it would be possible to completely automate our
manufacturing process ... what if our customer interaction would be completely
digital. It is important, in strategy design perspective, not only to formulate such
questions and explore their potential, but to actually develop prototypes of resulting
products, interfaces or marketing campaigns (Practice 02: Prototyping), as well as
defining the experimental system necessary to test them systematically (Practice 04:
Experimenting).

Practice 03: Evaluating: Entrepreneurial strategizing systematically mobilizes
various devices for translating subjective judgments into justified evaluations.

Strategy making is often characterized by just a few explicit, quantified, typi-
cally financial measures of business success and entrepreneurial performance. At
the same time, we observe in many strategy workshops and management meetings
how important subjective judgments, feelings and intuitions are for evaluating
novel ideas, surprising events or unexpected developments. Specifically discussing
evaluation criteria and related judgment devices is a good way of making evalua-
tion in entrepreneurial strategizing more explicit and appropriate for creation and
innovation processes. It makes sense to identify how the pre-dominant evaluation
criteria relate to the expectations of the most important strategic enterprise partners
(lead users, major investors, technology providers, . . .) (Practice 06: Mobilizing), as
well as to the most important aspects that drive a successful realization and
commercialization of a new initiative (Practice 07: Realizing).

Practice 08: Connecting: Entrepreneurial strategizing connects organizational
activities to relevant contexts, while proactively enacting the resulting interfaces.

Strategy making is often seen as a specialized executive management activity,
without consideration of how other actors, either in or outside the enterprise, can be
mobilized for entrepreneurial strategizing. As a consequence, involving novel
perspectives and relevant actors, (typically not involved in strategy making) can
substantially strengthen the process. Strategy making is often seen as irrelevant to
the overall organization; systematically communicating about strategic issues,
ideas and initiatives, (thus elaborating convincing modes, media and platforms
for communication) can make a substantial difference. Opening up strategy making
in these two directions also allows more systematic anchoring of novel perspectives
into organizational capabilities, practices and routines (Practice 05: Routinizing),
thus leveraging them systematically across situations, activities and initiatives
(Practice 09: Scaling).

The fundamental guiding principle for entrepreneurial strategizing is that strat-
egy design always occurs while both creating a company as a whole and creating
novel products, solutions, stories and businesses, not just one or the other.
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Effectuation: Control the Future
with the Entrepreneurial Method

Dietmar Grichnik, Ronny Baierl, and Michael Faschingbauer

Abstract Entrepreneurship is a core process in business innovation. In fact, entre-
preneurship and innovation are two sides of the same coin and both create value for
society and for the individuals involved. The ingredients for successful value
creation are not part of the genetic makeup of super entrepreneurs like Richard
Branson of Virgin Group or Mark Zuckerberg of Facebook but instead they
comprise a method that anyone can learn. The cookbook for the entrepreneurial
method provides useful patterns of entrepreneurial thinking and acting employed by
successful entrepreneurs to develop innovative products and business models in the
midst of uncertainty. And innovation does not stop once a new business is founded.
Established enterprises can be revitalized through innovation and the creation of
entrepreneurial opportunities. This chapter presents the elements of the entrepre-
neurial method “effectuation” and identifies ways in which start-ups and managers
in large and small enterprises can learn from experienced entrepreneurs how to
control an uncertain future, instead of predicting it.
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What Is Entrepreneurial About an Entrepreneur?

Do You Know Successful Entrepreneurs?

Do you know entrepreneurs? Perhaps a woman who has established a successful
business? If so, that is a true privilege. Statistically, they are a rare species, at least
when viewed from the perspective of entrepreneurship. Entrepreneurship refers to
innovative action that creates value in which the outcome is uncertain. Sounds too
academic? Not at all. Just think of the new hobby that some successful entrepre-
neurs have taken up, namely pioneering commercial space travel. It is definitely
new, it certainly creates value—for some people—and is highly uncertain. Richard
Branson’s prototype, the Spaceship, certainly will not take off without technical
risks, and it is not clear who among the prominent names on the current waiting list
will actually step on board or what they will pay for the ride. Well-known compet-
itors like Jeff Bezos of Amazon (Blue Origin) and Paypal founder Elon Musk
(SpaceX) are increasing the market risk additionally. You may object that this
example is too unusual. It certainly is. But the high degree of uncertainty that
confronts entrepreneurial activity in various domains is not. In these times of new
media and technologies, how can an entrepreneur predict consumer behavior?
When will e-books completely replace the printed variety, or will there be book-
shelves for years to come because we simply refuse to give up our friend, the good
old printed book? How can the head of a textile corporation budget her electricity
costs in times of energy transformations? Which Internet start-up will become the
new Facebook, or will Facebook continue to dominate our lives, together with
Google, Apple, etc.?

Entrepreneurship research cannot provide answers to all these questions. But it
can pose the right questions and step by step explore what it means to be an
entrepreneur. A misleading question would be: Who is an entrepreneur? Anyone
can be an entrepreneur. No one is born to the job, just as no one is born a student, a
manager, or priest. Everyone must grow into the role. The right question is: Can and
should I think and act like an entrepreneur? Entrepreneurial cognition and actions
are the subject of intensive research, not for their own sake, but in order to
understand whether specific patterns of thought and action are useful for entrepre-
neurs. Cognition directs decision-making and action. It is fascinating to discover
the specific patterns that entrepreneurs apply to make assessments and decisions.
These include patterns of creating, evaluating and exploiting new opportunities.
There is nothing “divine” about this creation, however, it is quite profane, such as
founding a new corporation, a new business model in a quickly growing enterprise,
or an innovative product in an established small, medium-sized, or even large
corporation. Entrepreneurs are often rule breakers and destructive creatives in the
best sense because they revolutionize established markets and create new value. By
connecting private hosts and guests through the Internet, AirBnB has shaken up the
hotel industry. Apple’s iTunes has revolutionized the music market. To accomplish
that, entrepreneurs are prepared to take on major risks and sometimes fail, more
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than once, before they develop true customer value through many market experi-
ments, often together with their customers. This approach is entrepreneurial and is
worth a closer look. It is vital in creating something new in many situations of
tremendous uncertainty.

What makes an entrepreneur entrepreneurial? And how can entrepreneurship be
encouraged within corporations? These and other questions will be answered on the
basis of the current findings of entrepreneurship research. We draw upon the
effectuation approach, a method of thinking, decision-making, and acting in an
entrepreneurial way that is both teachable and learnable. This thinking and deciding
approach taken by successful entrepreneurs can also be applied in the context of
established corporations. But first, it makes sense to grapple with the “style of play”
involved in entrepreneurial action. The setting: uncertainty.

On the Role of Uncertainty

Many decisions in established corporations are risky. Investing in a new production
line, developing a new product variant in an existing market, or reorganizing a
logistic chain are based on meaningful prognostic data deployed to calculate
probabilities. What is not known is researched (for example, through market
research) and the risk is quantified. These risk conditions are the foundation for
best and worst case scenarios which, in turn, form the basis for making risky
decisions. The approach in classic management can be summarized as prognosis,
planning, and action. This management method is based on an inherent assumption
that “what we can predict, we can also control.”

A thought experiment illustrates the difference between risk, ambiguity, and
uncertainty. Imagine three boxes whose contents are not visible.

Risk: In addition to the contents of the box, you also know the exact
distribution of the contents.

First, you reach into box 1. It contains red and white balls in equal numbers.
Then you are asked about your willingness to draw balls from the box if only red
balls are worth 100 Euros. Considered rationally, an average of 50 Euros would be
anticipated.

Ambiguity:
While you know the contents of the box, the specific distribution remains
unknown.

Now imagine that you are supposed to declare your willingness to pay, but you
do not know anything about the frequency of occurrence of certain contents.
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In classic management thinking, to the extent practicable, you would attempt to do
market research to determine the distribution. In this specific example, you could
observe others playing the same game and, by doing so, estimate the distribution of
the valuable red balls. Due to the possible inexactness of this estimate, you will
calculate a risk markdown, also a rational step. You could, for instance, decide to
pay no more than 30 Euros for one draw from the box.

(Knightian) Uncertainty: The possible contents of the box are completely
unknown and constantly changing.

Now try to determine your willingness to pay if you know nothing at all about
the contents of the box—nothing about the balls or other contents, nothing about
their distribution, nothing about the value of the contents. Even observing other
players does not help in this situation of uncertainty, because all you obtain is
diffuse and ambivalent information. Of course, you can completely forego taking
part in the game. But what if you later learn that other players have drawn
“diamonds” from the box?

In contrast, when something truly new is brought into being, we run into
decisions made under conditions of a completely different character. In the
1990s, for instance, who could have made reliable predictions about the probability
of success for book sales on the Internet (Amazon) or an Internet auction site, like
eBay? Where do you find data about a market or customer need that do not even
exist yet? What can you rely on when radically new business models are in play?
For these questions and more, there is simply no basis for reliable prognosis—the
odds of success when making such decisions are not only unknown, they are
incalculable. Complete uncertainty reigns, in the sense that Frank Knight (1921)
uses the term: there is simply no valid basis for predicting or calculating risk.
Anyone looking for reliable guideposts in such circumstances will come up against
incomplete and equivocal data and information that could be used to support almost
any decision but which cannot ensure the validity of any.

Now let us apply the three boxes from our thought experiment above to a real
world example from the business practice of an established corporation.

What we call a risky decision is one in which, to cite one example, an established
publishing corporation publishes a technical book with a narrowly defined topic
written by a renowned scientist in the field. Of course, how many books will be sold
cannot be calculated exactly, but, in general, publishers are quite adept at deter-
mining the quantity of a first run. That figure is primarily based on existing data on
the size of the market and what we can call a market penetration coefficient. In
particular, the willingness of university libraries to buy such a volume can almost be
considered a fixed quantity.

If the same established publishing corporation faces a decision on whether to
publish the first novel of a young writer, however, making that decision in such an
uncertain situation is considerably more difficult. While here, the corporation can
also attempt to estimate the first print run, it usually comes up against its limitations.
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The result? On one hand, surprising reprint numbers on the fiction best seller list
but, on the other, the costly destruction of books still in their original packaging
because they could not find a market. While major publishers can balance these
outcomes across their entire portfolio, several such mistaken decisions can soon
result in real trouble for a smaller publishing house.

The overall direction of the publishing industry remains uncertain, however, in
the face of new technologies. Independent publications available on the Internet
that have become bestsellers without a publisher at all underscore this reality. Are
e-books here to stay, will they grab a more or less long-term share of the market, or
will they revolutionize the market entirely? All that remains to be seen. Publishers
can now attempt to observe the market, estimate future developments and in the
process develop their own position on e-books. But it is debatable how such
established methods that are already stretched to their limits in uncertain situations
would be effective in even more complex and uncertain situations. Are publishers
not better advised to proactively join with technology partners to control the future
of the e-book market themselves?

Classic goal-oriented management is at a serious disadvantage when it comes to
true uncertainty, since that management approach is based on predictions and
planning. Here, an entrepreneurial thinking individual has an advantage. Entrepre-
neurial logic foregoes the elements of predictability and planning and instead relies
on what is pragmatically feasible. “Everything that we can control, we do not need
to predict.” Figure 1 illustrates the problem area between uncertainty and risk.

Learn from Experienced Entrepreneurs

Experienced serial entrepreneurs are people who have repeatedly proven their
ability to create something new and monetized it in uncertain circumstances.
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This group of experts is particularly interesting because they have developed a
specific method to get involved with something new without risking their entire
survival.

Not all attempts to research entrepreneurial excellence have achieved their ends.
For instance, proponents of what is known as the “trait school” spent a great deal of
time trying to discover the personality traits that characterize entrepreneurs. The
results were sobering. It just was not possible to categorize entrepreneurs based on
their personality. Another popular explanation for entrepreneurial excellence
focuses on the conditions within which people become successful entrepreneurs.
Here too, it simply was not possible to deduce reliable answers to the question of
what external factors drive entrepreneurial success.

Successful entrepreneurs are often portrayed in the media as artists with special
talent and luck. They are considered to be rule breakers and unconventional
thinkers who, like geniuses in other domains, may be admired, but cannot realisti-
cally be modeled—an attempt at an explanation without much evidence, and it
certainly does not provide encouragement to emulate them.

Thus far, one is left with little of use from entrepreneurial heroes like Pierre
Omidyar (eBay), Richard Branson (Virgin Group), or Muhammed Yunus (Grameen
Bank) for one’s own entrepreneurial future or business practice. For that, a change
of perspective is required. The issue is not how successful entrepreneurs are but
rather how they successfully think, decide, and act in uncertain situations.

Saras Sarasvathy, cognitive scientist and professor of entrepreneurship at the
Darden Business School, University of Virginia, has published the results of a
fascinating field study on just that question. She had a select group of successful
serial entrepreneurs brainstorm out loud about a fictitious business idea and dis-
covered surprising commonalities in their approach. Her exclusive test subjects all
avoided market research and predictions and instead relied on exploratory action
based on what was immediately available to them: their identity (who they are),
their experience (what they know), and their networks (who they know).

Sarasvathy (2001) discovered that, when faced with uncertainty, experienced
entrepreneurs preferred methods diametrically opposed to those of classic manage-
ment. In the approach that she calls “effectuation”, the future is not seen as
predictable, but as something human action can control. That is the source of the
name she gave this approach: to effectuate means to make something happen.
Sarasvathy’s study has been taken up by other researchers and her insights regard-
ing entrepreneurial expertise have been applied in the context of existing companies
as well. We will now describe the essential principles of this entrepreneurial
method, including a description of an example derived from business practice,
along with readings to pursue a deeper understanding of the phenomenon.
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Principles of Entrepreneurial Action

Principle of Future Orientation

When there is a lack of relevant information for truly innovative products and
business models, new industries or markets, experienced entrepreneurs do without
predictions of the future and instead rely on actively controlling it. They direct their
focus to the here and now, they take on what can be done, and they negotiate the
future with other stakeholders. To do this requires that they understand themselves
as shapers of the future. “I don’t know exactly what the future will bring but I do
know that through my actions, I can influence the direction the future takes.”

When you control the future, you do not need to predict it!

The principle of future orientation describes how the future is viewed from the
effectuation perspective and lays the foundation for the other principles. But how
do you actively control something that eludes prediction and exact planning? And
how does this mechanism function in the practice of existing corporations? We will
discover the answers by exploring the following principles that together constitute
the effectuation process (Baierl and Grichnik 2013; Grichnik and Gassmann 2013).

The case of IBM Research clearly shows the foundational assumptions of the
effectual approach: creating trends and actively shaping them is much better than
chasing existing market developments. That is the superior way to secure a leading
position over time. This is all the more true, the more dynamic the market involved.
The example of IBM illustrates the great uncertainty that dominates future devel-
opments in the IT industry. The approaching end of Moore’s law, the global energy
crisis in computing centers, and the explosive growth in data quantities are three
outstanding examples of the inherent uncertainty of this market. These are all the
more reason that this market environment demands an entrepreneurial approach, as
evidenced in the Global Technology Outlook or the Industry Solutions Lab work-
shops. Here the future is thought through and controlled, together with others.

The “Grand Challenges” which explore future trends in IT and create new
markets and application possibilities, clearly illustrate this same basic attitude
toward the future. The example of bionic-inspired refrigeration demonstrates how
a market can be created, a market that just a few years earlier would have been
dismissed by many experts. To summarize, IBM Research is less about classic trend
scouting and more about actively controlling and creating their own trends that
have had market-wide, even worldwide, impact.

The Principle of Means Orientation

When someone in a corporation wants to start a project, they typically start by
formulating a clear goal. In classic business management, it is customary to argue
for those goals and proceed on that basis. First the goal, then the means and the
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ways to achieve that goal as quickly, economically, and safely as possible—in other
words—efficiently. An approach with good prospects to succeed with problems in
risky conditions but one that runs up against its limits in conditions of uncertainty.
How can a clear goal be defined for a future that is largely uncertain?

Start with the means at hand—who you are, what you know, and who you
know—and not with some “mythical” goals!

Experienced entrepreneurs do not start by defining a clear goal, but rather take
their initial orientation from the means they have at hand. Results are sought that
can be realized with existing abilities, resources, and networks, through their own
efforts. The decision on what specific results to aim for will be based on personal
preferences (identity, values, culture). Feasible goals serve as a point of orientation
in order to take action and not as the definition of what must be achieved. That
makes it possible to design highly innovative products, processes, and business
models. The starting point of entrepreneurial action is the means, not the (resulting)
goals.

To be able to concentrate on the means available in a business context, even
organizational changes can sometimes be very helpful. The New Business division
at Giesecke & Devrient (G&D), specialists for demanding security technologies,
shows how the technological knowledge and market-specific know-how of people
working on the project can be bundled by creating a new division on an equal
footing. If this is supported by the entire organization’s reputation, an internal
incubator for innovation can ensue, based on the means available. At G&D the
whole corporation’s mission—ensuring secure transactions and authenticity of
identities and values—forms the foundation of all entrepreneurial activities. With-
out providing the specific target product but instead developing and implementing
the direction of new business ideas, real innovations can be created on that
foundation. In this way, G&D shows how the orientation based on available
means can be implemented in the context of an established corporation. “Make
something out of your own resources!” may be the daily motivation for people
working in the New Business division—knowing that they are not operating in a
vacuum. That’s how innovations are created on a highly regarded foundation at
G&D.

The Principle of Affordable Loss

When managers have to choose among a number of possible actions, they usually
ask “What will we get out of that?”. Only projects with high anticipated value will
be undertaken. In order to estimate that value, trend analyses, market research data,
and predictive data all go into producing present value calculations. This is the
approach to making solid investment decisions in stable conditions that allow for
such planning. But where to begin when something radically new is involved?
What present value calculations would have resulted in Post-it notes from 3 M,
search engines such as Yahoo and Google, social networks like Facebook, or smart
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phones like those by Apple—before these projects were launched and before
markets for them even existed? And what certainty does a calculation based on
uncertain assumptions provide those who must act on it in any case?

Base your planning on the affordable losses, not on the expected return!

Successful entrepreneurs have learned from experience that, in the end, it is just
not possible to predict earnings from projects marked by such uncertainty. So they
simply do not waste their effort trying to attach risk numbers to their actions and
instead set definite limits on what they themselves have at hand: what they are
prepared to invest. The rule on deciding for or against a project is thus “What can
we afford to lose?”. Depending on the starting point, affordable loss may be defined
in terms of money, time, attention, effort, or even in opportunity costs. This way of
thinking defines the leeway for action (“up to there...”) and the cut-off criterion
(““...and no further”) for entrepreneurial projects. Affordable loss as a criterion for
such a decision leads directly to exploring activities in small steps. It can be applied
to small everyday decisions (“Is this worth a meeting?”’) to major projects (“Do we
want to put our efforts into a 12-month pilot project?”).

Investments in high tech start-ups are extremely risky, prospects of success can
barely be predicted in advance, and in fact only few start-ups result in successful
market launches. In this environment, Ziihlke Ventures follows the principle of
affordable loss in making its investments. In its first few years, the Ziihlke Group
provided capital for investments according to a clearly defined formula: total
investment for the year after next depends on free cash flow, that is, from cash
that is actually on hand. This defines the lower limit of the maximum permissible
loss. Ziihlke Ventures’ goal of being self-financing in subsequent years underscores
the aim of using these funds consciously and taking losses only in the worst case.
This basic approach is reflected even in everyday operations at Ziihlke Ventures:
What expenditure is acceptable for an evaluation of the start-up that is applying?
What total amount can Ziihlke Ventures invest? What amount would Ziihlke
Ventures be prepared to lose in the worst case? The principle of affordable loss
answers all these questions, not least because an orientation toward anticipated or
desired profit is not constructive in this highly dynamic and uncertain environment.
As a consequence, promising opportunities exist in relation to this uncertainty. If an
innovative high-tech corporation does indeed succeed, the return on investment for
Ziihlke Ventures can amount to quite impressive sums.

The Principle of Contingencies

Once a project has been defined by a clear goal, managers take care to ensure that as
little as possible is left to contingencies. Risk management is deployed to attempt to
exclude all foreseeable disruptions and to protect the project against surprises. Once
the project has been carefully planned, almost anything unexpected is viewed as a
disruption of the plan and a possible diversion from the goal that has been set.
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Make use of contingencies, accidents, and the unplanned as an opportunity
rather than attempting to corral them.

Experienced entrepreneurs have recognized that accidents and the unexpected
often bring innovation with them. Where managers will attempt to exclude acci-
dents, entrepreneurs strive to give the unexpected a chance. It should be noted that
here accident has a neutral connotation and only becomes “lucky” or “unlucky” by
how it is handled. Sometimes that means flexibly adjusting goals when circum-
stances change or an accident occurs in the form of events, new information, or
unintended contacts. The latter enrich the entrepreneur’s inventory of means avail-
able and expand the target portfolio.

3 M illustrates impressively how employees who think and act entrepreneurially
can actively incorporate accidents and achieve a positive ‘accidental return on
investment’. This makes it possible to consciously build in true entrepreneurship
into an innovation process that must be solely goal oriented due to the character of
the process. Using multiple technologies and access to technology information
across platforms, the know-how and diversity of all employees in the corporation
can be accessed. This means that accidents can be put to positive use. There is
hardly another success story that has been told as many times as the story of Post-it
notes, the core message of which still characterizes the process of innovation at 3 M
today. A culture of positively approaching false starts, paired with effective infor-
mation flows, is the source of this widely used and extremely successful product for
office and at home. 3 M’s unique culture of innovation is also evident in their
pigeon prevention spikes. At 3 M, an idea that fails is better than one that is not
tried. The troika of opportunity—openness—flexibility forms the framework for
successfully making use of accidents, contingencies, and surprises, all of which are
really unavoidable in uncertain innovation situations.

The Principle of Partnerships

Every business undertaking needs partners. No corporation gets along without
stakeholders such as customers, suppliers, peers, employees, and even competitors.
But how can this network of stakeholders be developed for something new and
innovative? According to classic management and for projects under risk condi-
tions, it makes sense to search for the optimal partner. This involves maximizing
returns by selecting the right customers, suppliers, employees, etc., and by exclud-
ing the right (according to your analysis) competitors. Customers are selected
according to the process of “find a need and fill it.” This type of network develop-
ment resembles putting a puzzle together, where each piece has a specific shape
which defines its place in the overall picture.

Negotiate the future with your partners! Make agreements and form partnerships
rather than excluding them or searching for the right partners!

In uncertain projects without fixed goals, there is little basis for the early
optimization of a network of stakeholders. There is not the kind of information
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corporations need in order to decide who the right customer is. And there is little
rational basis to determine who to take on board as a partner or exclude as a
competitor. So, experienced entrepreneurs do not start out attempting to optimize
their network of partners, instead they look for those who are prepared to make a
contribution at this early stage. These are the people they take on board and then
negotiate the future together with them. Network development in this process looks
more like knotting together agreements than putting together puzzle pieces. Since
the whole does not yet exist, the point is to explore intentions and means as openly
as possible, so that others can get connected and something innovative can come
alive through the combination of means. Entrepreneurial partners contribute their
means and cooperatively help determining goals.

The significance of internal and external partnerships for the success of an
innovative product is particularly evident in the story of BMW MINI Connected.
Right from the start, local technology leaders and start-ups were brought in as the
core idea was developed in BMW’s Technology Office in Palo Alto. These included
a partner from the mobile communications field, a search that was strongly
supported by internal promoters. The partnership approach in developing MINI
Connected was also evident in the creation of an interdisciplinary team that was
given wide-ranging decision-making powers. Based on a new app store concept,
independent corporations and external partners were able to provide interesting
applications and functions for MINI Connected. Some apps were jointly developed
by MINI and established Internet corporations and start-ups. Even marketing for the
MINI was on a partnership footing: by working together with experts from outside
the automotive industry, it was possible to better identify customer needs in this
new market segment. In a nutshell, the integration of outside partners was vital to
the success of the project in no small part because the various stakeholders
themselves made a strong commitment to it. At the same time, internal partners
helped to achieve success for this cutting edge project within a narrow timeframe.
All in all, harmonious cooperation among all the internal and external partners is
considered critical for success.

From Action Principles to an Entrepreneurial Method

The Classical Management Process

As the preceding examples show, we find the elements of entrepreneurial activities
in many advanced corporations today. The principles of an orientation toward the
future, using means at hand, of affordable loss, making use of accidents and
contingencies, and the element of controlling the future with self-selected partners
are evident in countless stories of successful innovations. In order to consciously
and systematically apply entrepreneurial expertise, however, a process is needed
that combines the individual elements into a sequence of step to guide action.



126 D. Grichnik et al.

Only such a process can transform diffuse elements into a method directly appli-
cable in practice so the potential for innovation in start-ups and established corpo-
rations alike can be unleashed.

The traditional management approach in risk environments is well known and
widely applied successfully as a method. As a rule, it begins with an idea for a
project that is the basis for extensive analysis that sheds light on the given
conditions, trends, markets, and target groups. Based on the predictive data assem-
bled, a decision is made as to exactly what for exactly whom exactly when should
be done. The clearly defined goal serves as input for planning the path to that goal
and supplies information about the resources required. If this is successfully
supplied in the form of a budget, it is then up to management to organize the
implementation of the project.

This classical management process even works in the kitchen. Someone who
wants to entertain guests on a Saturday evening must decide what exactly he or she
will buy and cook, and for whom and when. A recipe says which ingredients are
needed and how to proceed so that the results can be served. This is the pattern not
only for preparing meals but for making investments, delivering customer projects,
improving products, and marketing products with incremental innovations. It leads
to success anywhere that the environment is stable and conditions are predictable.

The Process of Entrepreneurial Activity

The process of entrepreneurial activity is also familiar in the kitchen (see Fig. 2).
However, it starts with checking the refrigerator and the pantry. Then ideas are
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Fig. 2 The process of entrepreneurial activity according to Grichnik et al. (2010) and Sarasvathy
& Dew (2005)
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generated about what can be prepared given what is available. Personal tastes and
cooking ability determine the direction the meal will take. Beyond that, the taste
and materials provided by others who will share in the meal can also be included. In
this process too, you must be able to cook the food, and a delicious dinner results.
The odds that it is something new and really innovative are considerably better with
the entrepreneurial approach, however.

The entrepreneurial method does not begin with the search for brilliant ideas, but
rather by taking stock of the means available—who we are (identity, culture,
values, preferences), what we know (abilities, skills, know-how, technologies)
and who we know (socially and individually as well as internally within the
corporation and networks beyond it). All that tells us what we could do (feasible
but vague goals). This is the basis for interactions with internal and external
stakeholders. Our own means and intentions are disclosed so that others can
come on board. Here, that means entering into agreements, for instance, in the
form of their own capital. A larger pool of resources opens up new possibilities, and
a more ambitious “recipe” can be prepared. Some stakeholders are only willing to
come on board and make contributions when they have an opportunity to influence
the direction of the project. Goals are then renegotiated for the joint project and the
focus becomes sharper. Through a number of such steps, new, highly innovative
goods, services, corporations, and even entire industries and markets are born.

The Interplay: Entrepreneurial Management

Until now, we have acted as if classic management approaches and the entrepre-
neurial method of effectuation were mutually exclusive entities. Now we must point
out two anomalies:

1. There is almost nothing in entrepreneurial life that can be categorized clearly as
black or white. Reality is much more complex. So in that sense there can hardly
be an “effectual” corporation or its opposite, a “causal” corporation. Nonethe-
less, it is possible to distinguish whether a corporation tends more or less toward
an effectual approach to innovation. Similarly, it can be shown that more
effectuation in a corporation’s reality makes it more innovative, competitive,
and agile while it also significantly improves the odds of survival for an
established corporation today and in the next generation and the one after.
These methods support each other, flow together, and are in fact interwoven.
What makes implementing the entrepreneurial method more difficult in practice,
however, is the fact that in many corporations there is just no accepted vocab-
ulary for it. Even those engaged in entrepreneurial projects often have a hard
time expressing exactly why they do what they do. In the conference room, they
sometimes have to rely on terms like “gut feeling” and “intuition” or improvi-
sation, up to and including even the less well-regarded “muddle through”.
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2. It can often be difficult to even precisely describe and fully characterize what is
entrepreneurial about successful businesses. The same can be said about entre-
preneurial businesses: What makes this particular corporation agile, innovative,
flexible, and vital? The effectuation approach offers five elements that provide
easier access to this complex phenomenon, the action principles that make it
possible to describe what is entrepreneurial about both entrepreneurs and cor-
porations. The question of the connections between and among these action
principles remains open. But it is certain that it is hardly possible to identify this
at the level of the individual principles, just as there is no black/white thinking at
the aggregate level either. Once again, these principles are not pieces in a puzzle
that must fit together perfectly. This is no simple addition problem but rather
there are almost an infinite number of possible combinations. To that extent,
different variations of the principles cannot simply be added up to arrive at an
“effectuation score”. Not unlike a good spice mix, it does not depend on more of
each ingredient but rather the right balance of all of them.

In practice, a great deal of attention is paid to the question of when effectuation
should be preferred over classic management and in which instances it is better to
use the new toolbox as a supplement. It can be shown in many examples in which
phase of the project effectuation gives the greatest benefit—right at the beginning,
or to put it in more determinist terms, when uncertainty is greatest.

The more uncertainty can be reduced through market information and the more
predictable the future becomes through that process, the more sense it makes to
supplement the process with classical management and planning methods. As
already pointed out, entrepreneurial thinking and management thinking are not
mutually exclusive but rather can and should be implemented in combination—
with the proper emphasis depending on the degree of uncertainty (see Fig. 3). Goal-
oriented planning and exploratory entrepreneurialism according to effectuation run
parallel as core processes so that, depending on the environment, more emphasis
can be placed on one or the other.

Knowledge

Uncertainty

Management:
Effectuation: Planning
entrepreneurial acting

Fig. 3 Life cycle of an entrepreneurially-driven project according to Faschingbauer (2013)
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“Making Is Thinking”’: The Design Practice
of Crafting Strategy

Claus D. Jacobs

Abstract Strategic thinking involves a creative, divergent and synthetic mindset
and associated practices often seen as a useful way to achieve direct involvement in
strategizing processes, as well as highlighting sensitive organizational and strategic
issues that challenge conventional planning. How can we make strategic thinking,
as a core component of organizational strategy, work more effectively? Firmly
grounded in Richard Sennett’s cultural materialist approach on crafting, this chap-
ter offers a conceptualization strategy work as design practice of crafting embodied
metaphors. The chapter demonstrates the approach with a case example of CellCo’s
postacquisition sensemaking and concludes with discussing benefits of strategizing
as a design practice.

Keywords Cultural materialism « Strategy work « Metaphors

“Making Is Thinking”: The Design Practice of Crafting
Strategy

Strategic planning has been associated with a rational, objective, structured, ana-
Iytical, convergent mindset and associated practices that most organizational mem-
bers consider abstract and distant from their daily work. Strategic thinking, on the
other hand, involves a creative, divergent and synthetic mindset and associated
practices (Heracleous 1998), often seen as a useful way to achieve direct involve-
ment in strategizing processes, as well as highlighting sensitive organizational and
strategic issues that challenge conventional planning. While the technologies and
frameworks of strategic planning—despite their shortcomings (Mintzberg 1993)—
have been highly developed and refined over time (e.g. Ansoff et al. 1976), the
creative processes of strategic thinking remain a fragmented, underspecified group
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of approaches with no clear connections to strategizing processes. How can we
render strategic thinking more effective as a core component of strategy work in
organizations?

A Cultural Materialist Perspective on Design

While we traditionally associate craftsmanship with a pre-industrial, manual
worker involved in making singular objects, such as a medieval carpenter,
US-American sociologist Richard Sennett refers to craftsmanship more generally
as “the skill of making things well” (2008, p. 8). In his compelling analysis, he
defines craftsmanship as “an enduring, basic human impulse, the desire to do a job
well for its own sake” (2008, p. 9). Such an impulse is not limited to manual
workers, but also resonates for people in diverse occupations, like contemporary
artists, doctors, architects, designers or computer programmers. Skill, commitment
and judgment of intimately connecting hand and head are crucial to understanding
craftsmanship in this broader sense: “every good craftsman conducts a dialogue
between concrete practices and thinking” (2008, p. 9). However, several fault lines
seem to have arisen between theory and practice, technique and expression, crafts-
man and artist, as well as designer, producer and user. In social science, these, in
turn, have resulted in prioritizing mind over body, head over hand and subse-
quently, cognitive over manual work (2008, p. 11). To counter this development,
Sennett proposes a “cultural-materialist” approach by asking “what the process of
making concrete things reveals to us about ourselves” (2008, p. 10). He operates on
two premises: that “all skills, even the most abstract, begin as bodily practices”
(2008, p. 10), as well as “that technical understanding develops through the powers
of imagination” (2008, p. 10). While the first premise emphasizes the connection
between hand and head, as well as the knowledge created through touch and
movement, the second premise suggests that imagination and creativity mainly
develop through, and are triggered by, the use of incomplete tools or objects (2008,
p- 10). In following Sennett’s broader notion of craftsmanship as an ethos of making
things well, an individual’s engagement with a specific task at hand is then mainly
driven not through instrumental, but rather through practical reasoning—supporting
the effort of making things well. Moreover, the motivation then is intrinsic and the
rewards are emotional in nature. Like anchoring in tangible reality and taking pride
in one’s work. Work ethics, rather than extrinsic rewards, drive the individual’s
commitment to quality and its improvement: “the aspiration for quality will drive a
craftsman to improve, fo get better rather than to get by” (2008, p. 24; author’s
emphasis).

When emphasizing the relevance of our bodily experience when planning and
designing, Sennett illustrates the consequences of a disconnect between hand and
head by drawing on a widely used electronic design and architecture tool, namely
computer-aided design (CAD) which allows architects to instantaneously draw and
design buildings of any shape; to zoom in and out; and to rotate in 3D, as well as
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to amend the size. Traditionally though, architects had sketched and drawn the
design of a building, and would subsequently build a physical model. The architect
learned and explored the territory and its affordances through drawing and physi-
cally constructing. Quoting a young architect from MIT: “When you draw a site,
when you put in the counter lines and the trees, it becomes ingrained in your mind.
You come to know the site in a way that is not possible with the computer ... You
get to know the terrain by tracing and retracing it, not by letting the computer
‘regenerate’ it for you” [Turkle (1995), quoted in Sennett (2008, p. 40)]. On the
same note, renowned architect Renzo Piano emphasizes the crucial quality of the
‘recursive journey’—visual and manual practice in design work: “You start
sketching, then you do a drawing, then you make a model, and then you go to
reality—you go to the site—and then you go back to drawing. You build a kind of
circularity between drawing and making and then back again” [Robbins (1994), in
Sennett (2008, p. 40)]. In other words, architects explore the possibilities of the
territory and the building when sketching, much more effectively and closely than
through software. In addition, CAD risks glossing over potential detail problems
that the software simply cannot detect—but an experienced architect would. While
CAD might enable faster virtual modeling, it cannot substitute for the tactile and
bodily experience of sketching, drawing and exploration of a physical model. In
acknowledging the usefulness of machines such as CAD, Sennett concludes that if
head and hand are disconnected, the intended outcome of such design effort may
not be as inspiring, or inspired, as when the head and the hand are integrated.

As strategists, what can we learn from Sennett’s cultural materialist reflections?
First, we can deduce two fundamental premises: to conceive of strategy work as a
form of craftsmanship bound to the ethos of doing things well and to strive to
conceptualize and mobilize our bodily and tactile faculties even better when
designing our organization’s strategy. Furthermore, as a direct consequence of
these two premises, we can deliberately probe the role of bodily experience in
strategy development. If all skills (including the most abstract, such as strategy) are
ultimately rooted in our bodily experience and in hand movement, how can we
utilize such insight when designing strategy? In a related observation, we might
deliberately find inspiration in the physical design practice of architects, who
clearly involve a material representation of the planned object in their design
development. Also, while analytical, deductive planning practices are acknowl-
edged, we should seek to close the artificial separation between hand and head in
strategy work. Thus, might a closer linkage between hand and mind, in terms of
constructing physical analogues, be productive for strategy work? Furthermore, if
the hand is a window on to the mind, how can we better involve manual practice in
the development of strategy? What processes and technologies are, or should be,
involved? If designers and architects find imagination through engaging with, and
reformatting of material objects, which material objects could be constructed,
examined, and reformatted to spark the strategist’s imagination? And last but not
least: how can strategy work be conceptualized and informed by design practice?
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A Design Perspective on Strategy Work

Viewing strategizing as a process of design is, in essence, a metaphorical gesture
using knowledge from a source domain (in this case, Design Thinking), then
mapping it onto a target domain (in this case, strategy work), with the aim of
gaining insights on the target domain. Viewing creative strategizing as design can
shed light on how strategy work is accomplished in organizations.

According to architect Bryan Lawson (2006), there is little consensus in the
design field about what the term “design” actually means. Both a noun and a verb,
design can refer to an end product, as well as to the processes involved. A variety of
professions employ the term “design”—each with a different interpretation. On one
hand, a structural engineer might refer to design as a systematic, quasi-scientific
sequence of steps describing the requirements and desired specifications of the end
product; a fashion designer engaged in next season’s collection can also refer to a
fluid, open-ended, inspirational practice as design. While these two professions
exemplify extremes of a design continuum, for our purposes, we will draw on the
design field of architecture that integrates systematic with imaginative thinking, as
well as related technical skills. This design domain is also most relevant to
involving physical objects in the design process.

In spite of the fragmented nature of the design field overall, particularly archi-
tecture, Lawson (2006) attempts to provide an integrated model of the design
process consisting of six stages outlined briefly below. We then discuss how
these six steps might relate to conventional, analytical strategic planning, as well
as more creative, synthetic strategy work in organizations.

First, designers must be capable of effectively identifying, stating, understand-
ing, exploring, and providing structure to ill-structured design problems—a step
called “formulating”. They should also be capable of framing and examining these
problems from different points of view and perspectives. In particular, the ability to
generate stories to reframe issues is key.

Then, designers employ various techniques and materials to externalize their
ideas and thoughts as to “represent” the issue at hand. This might take the form of
models, sketches or prototypes. Importantly, these are created through a variety of
media, including drawings, computer models or tangible three-dimensional entities.
These physical representations are not simply outcomes of an abstract thought
process, but are seen as essential inputs to a conversation about the representations
and ideas they embody.

Third, designers create solution ideas, or moves, relevant to a design problem—
Lawson (2006) refers to this stage as “moving”. They distinguish between lateral
design moves (the extension of an existing idea or its application to a new setting)
and vertical design moves (the development of a novel idea). Interestingly, in
anticipation of later stages of the process, designers also develop initial experimen-
tal ideas about solutions early on and sometimes even before they have fully
understood the problem.
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Designers often do not explicitly draw a hard line between problem and solution,
since they consider these to be intertwined—thus “bringing problems and solutions
together” is the next stage in the overall process. Furthermore, in design practice,
problem and solution rarely follow a clear, linear sequence (Lawson 2006). In
contrast to a universal route map of design process, briefing (making sense of the
issues and challenges at hand) is a continuous, recurring element, rather than just
the first sequential step of design. Finally, great designers are capable of developing
parallel lines of thought about the problem—solution situation. Especially this skill
involves maintaining a sense of ambiguity and fluidity and not getting too
concerned about the single right answer or silver bullet during the process. The
narrative, storytelling capability of designers to integrate problem and solution into
a relatively coherent story is important here.

Designers often have to judge between alternatives along dimensions where no
common, universally accepted, “objective” metric is available—yet “evaluation” is
necessary. Thus, designers must be capable of integrating objective/technical and
subjective/aesthetic judgments in making choices among competing designs. One
of the key skills in this context is the ability to temporarily suspend judgment so as
to maintain the creative flow. In effective design, ideas often reach a level of
maturity before they are subjected to robust criticism.

Ideally, designers are capable of “reflecting” in action—a skill that is, of course,
required for the above dimensions as well. But great designers are also able to
reflect on action—on how they go about the design process itself, on the design
philosophy and guiding principles they follow; a process analogous to what Argyris
(1977) referred to as double-loop learning. Skilled designers draw dramatically on
episodic evidence, for example by keeping sketchbooks or collecting artifacts
reflecting what they consider to be good design, and can integrate these precedents
and references into their design process.

If we mobilize these six generic stages of the design process to reflect on
traditional more progressive strategic practices, we can see both the limitations of
traditional strategizing as well as the opportunities we might gain through strate-
gizing as design practice. Table 1 summarizes these considerations.

A Design Practice for Strategy Work: Crafting Embodied
Metaphors

Crafting embodied metaphors is a design practice for strategy work that complies
with many guiding principles derived from our reflections so far (Heracleous and
Jacobs 2011). Based on the serious play technique developed in the late 1990s
(Roos and Victor 1999), it uses three dimensional objects (construction toy mate-
rials) to engage organizational actors, or strategists for that matter, in an explor-
atory, yet structured, process of designing physical models of rather abstract and
hairy issues in strategy development. Occasions for crafting embodied metaphors
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Table 1 Design Thinking, traditional and progressive strategy work (adapted from Heracleous
and Jacobs 2013, p. 10)

Opportunities of
Limitations of traditional | strategizing as design
Key stages Design thinking strategizing practice
Formulating | Identifying, naming and | Conducting rational, sys- | Exploring alternative,
structuring ill-defined tematic analysis drawing | creative and divergent
design problem on convergent thinking perspectives on strategic
and tools issues
Representing | Employing various Employing typically Employing various
modalities, materials mono-modal, conven- modalities and materials
and prototypes to tional strategy frame- to enable subconscious
externalize ideas and works, such as 2x2 understandings to mani-
thoughts matrices fest in the representation
of the issue at hand
Moving Developing preliminary | Strategic frameworks Potential solutions
ideas about solutions used imply corresponding | emerge throughout
very early on evaluations and “pre- design process, but are
scribed” solutions less well structured
Bringing Seeing problem and Dominant, pre-existing Process allows for main-
problems solution as understandings and ratio- | tenance of ambiguity
and solu- interconnected and not | nalist frameworks foster | and encourages parallel
tions imposing a linear order | sequential, linear, lines of thinking
together discrete-terms thinking
Evaluating Judging and selecting Decisions ideally based Privileging non-metric,
among alternatives on objective metrics holistic, divergent think-
where no universally (e.g. projected return on | ing and encouraging
accepted metrics exist | investment and profit- aesthetic judgment
ability impact)
Reflecting Reflecting in action Reflection remains within | Reflection as a core,
Reflecting on action the boundaries of the implied component of
strategic paradigm the process

range from exploring a company’s strategic landscape (Buergi et al. 2005) via post-
acquisition sensemaking (Heracleous and Jacobs 2008a, b) and ex-ploration of a
new go-to market strategy (Jacobs and Heracleous 2006, 2007) to diagnosing
organizational identity beliefs (Jacobs et al. 2013).

The generic process involves 6—12 participants in designing first individual, then
collective models of strategic issues. Often, participants first build individual
models of the organization, debrief and inquire into them in plenary as to then
integrate these in a single model. Second, crucial players in the organization’s
landscape are individually, then collectively constructed and positioned. Ulti-
mately, this physical configuration of the organization in its competitive landscape
provides ample opportunity to probe different aspects and scenarios for strategy
work. For more details, see Heracleous and Jacobs (2011).
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Strategy Work as Design: Making Sense of Post-Acquisition
Integration at CellCo

In 2000, CellCo was the fastest growing of the three largest players in its domestic
market, with a market share of nearly 25 %, and an image of a dynamic, innovative
and unconventional company. Then two strategic changes impacted the company
and its business landscape. First, CellCo purchased a domestic 3G license through
competitive bidding, financing this purchase through huge debt. Second, shortly
after making this purchase, CellCo was acquired by FixCo, a large, European
competitor that was market leader in its own domestic market. FixCo subsequently
decided to create a new organizational entity called “CellCo Global”, and place
CellCo—as well as FixCo’s entire international mobile telephony operations—into
this new entity to benefit from CellCo’s superior brand recognition.

Despite assurances by FixCo that CellCo Global would retain a high degree of
autonomy, CellCo Global’s management team was highly concerned that the
acquisition would have an impact on the company’s strategic direction and opera-
tional priorities. During a 2-day retreat, eight managers of business operations
divisions—the division head and his direct reports; four male and three female—
explored and built a shared view of the adjusted, post-acquisition business land-
scape of their respective domains.

The group’s final embodied metaphor portrayed CellCo as a castle, the most
recent conquest of the “FixCo Empire”. A previously strong, defendable fortress
had become vulnerable and been conquered—with its members now taking orders
from the conqueror, the new owner of the castle (Fig. 1).

To elaborate, the ‘target domain’ of the mapping consisted of CellCo as an
organization. To make sense of CellCo’s current status, participants’ discussion led
them to draw on the source domain of a ‘conquered castle’. This mapping resulted
in emergent new meaning, and its “fit” was appreciated by participants, as it
represented the issue of bygone strength and autonomy in the acquisition process.

On entering the CellCo ‘castle’ through a castle gate entrance with CellCo’s
brand icon on top, symbolizing the organization’s image to the world, business
functions such as call centers or customer service were portrayed as disconnected
platforms to represent their lack of organizational alignment or co-ordination. A
call center was portrayed as six call center agents working at their PC’s, where a
person figure wearing a crown and a whip symbolizing strict, authoritarian man-
agement represented the call center manager. The central castle square hosted the
“heart” of CellCo’s service, the mobile network.

A white tower hosted several person-figures with black hats, all in the same
posture and facing in the same direction, to represent the accounting department—
and the renewed emphasis on the re-affirmed dominant business logic of share-
holder value, after the acquisition. The accounting function was portrayed as a
remote, yet powerful, politically ambiguous, uniform and faceless activity in
CellCo.



138 C.D. Jacobs

Fig. 1 Strategic design work at CellCo (Jacobs et al. 2013, p. 11)

The brand that had driven CellCo in the past was symbolized by a tall, mobile
lighthouse on wheels, deliberately positioned outside the castle walls. While the
brand was still relevant and influential, it was somewhat remote and disconnected.
Also outside the castle was a set of scattered grey bricks, representing a “grey
invasion” of bureaucracy and business logic in CellCo. On the castle square was a
set of disconnected wheels also representing dysfunctional bureaucracy. Close to
them, yet outside the castle, were two animal figures: an elephant and a tiger, facing
opposite directions, representing the perceived ambiguity and risk of the 3G license
purchase that could either turn out to be “an elephant around our neck” or as a “tiger
of growth”.

Next to the castle’s main compound was an annex building located on a smaller
platform. It hosted a set of upward facing purple tubes representing “projects in the
pipeline”: yet unused, since they were not physically connected to any of the
functional domains. An unpopulated carousel with yellow seats (merry-go-round)
represented the potential and (past) fun of working in the organization. Next to the
carousel and, by far, the largest population in this annex building was a “herd” of
person figures symbolizing members of operations staff. They were all positioned
within a fenced area, facing different directions, thus indicating a lack of direction
and coherence. While some of them wore brand icon hats, others were “brandless”,
thus considered outsiders who were nevertheless inside.
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On top of a pyramid-type construction, representing formal hierarchy was a
person figure wearing a crown and a whip with his back to the team, representing
the head of business operations. This authoritarian figure did not wear any brand
icons at all, also symbolizing a certain foreignness relative to “branded” members
of the organization. On the bottom of this winners’ podium, on the same platform as
operations staff, was a ghost figure, “the ghost of the founder”, symbolizing the
founder’s image at an earlier time as “one of the lads”.

The above compound metaphor ‘authored’ by participants lends itself to a
detailed strategic diagnosis of organizational identity beliefs that prepared the
ground for the following, more conventional process of CellCo’s strategy work.
For instance, the portrayal of CellCo as having lost its former strength and auto-
nomy—do participants believe that CellCo lost a central feature? Similarly,
portraying the lighthouse as a peripheral feature of the compound metaphor—has
CellCo lost a distinctive feature? Also, representing the founder as a ghost and the
bygone fun as empty merry-go-round—have these features not endured as partic-
ipants had hoped they would? Such questions were further probed in dialogue with
participants to gain further insights on why participants were feeling as they did,
and what might be appropriate directions for the future—which is ultimately at the
core of any strategy work.

Benefits of Strategizing as Design Practice

Strategizing through design allows companies to address a wide range of strategic
challenges, which are built into the brief for the process. For instance, when a
mobile telephony’s strategy team reviewed the implications of their recent acqui-
sition by a main state-owned competitor, they realized (thus far) neglected,
impending competitive threats, which, in turn, triggered a critical reflection on
the firm’s brand positioning. When engaging in design processes after being split
over the strategic relevance of their company’s after-sales activities, senior man-
agement team of a food packaging firm appreciated their relevance and subse-
quently discussed strategic options for developing world-class after-sales
processes. Finally, a newly formed, poorly-integrated regional management team
of a global software firm was able to start defining a shared identity and platform for
debating differences as a basis for improving future lateral collaboration.

What all the above examples have in common is that the process of design-based
strategy work enabled them to address pressing strategic issues in a productive
manner. Thus, strategizing through design can deliver insights and potential shifts
in managers’ mindsets by providing a context where senior teams can surface and
debate contentious or critical management issues, by “concretizing” these issues
into “embodied metaphors” (or some other artefactual representations) imbued with
meaning and that can be debated from a variety of perspectives. Precisely this
potential to conjure rich imagery and stories triggered by the models facilitates the
development of a memorable shared language for the future that can even feed into
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and inform more formalized forms of strategizing. Furthermore, strategizing as
design practice creates a sense of involvement and ownership that not only facili-
tates effective team building among senior managers, but also aids implementation
of the directions that emerge from the debates. Such a process can also help in
identifying necessary revisions in strategy, in the implementation plan, or even
highlight the need to garner political support before any initiatives. Since the
process tends to bring surface dissonances, rather than (false) consonances to the
surface, strategizing through design helps identify potential road-blocks to effective
strategy implementation.
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Context Dependency in Design Research

Larry Leifer and Alexander A. Neff

Abstract Design research at Stanford’s Center for Design Research (CDR) has
always been user-centric. Over time, the focus has been extended beyond user
needs and product specifications to include the “human-machine-experience”. A
recent wave of research on the autonomous-car/driver experience has focused our
attention on the role of “complex adaptive machine systems” in defining the
human-experience. The pursuit of a unified model for interaction design has yielded
a surprising three-factor concurrent experience framework. Our intention in this
article is to give readers insights into context dependency as the defining require-
ment of the model for autonomous-car/driver experience. As design researchers, we
have observed that communication between the autonomous-car and driver takes
place through three concurrent dialog channels: information, emotion and learning
exchange.

Keywords Context dependency ¢ Design research « Human-machine-experience

Design Research Beyond Context Independency

Traditional engineering focuses on products and services from a context-indepen-
dent perspective. Previous work in research and practice has highlighted the need
for inventive approaches that aim at creativity and innovation (Buchanan 1992;
Simon 1996). Beyond studies of user needs and product specifications, human-
machine interaction design has become the prominent concern (Wu and Leifer
2008) for “smart-machines”. Smart systems can sense the user and other environ-
mental factors that affect performance and experience. In fact, the communication
of context between the machine-systems and humans must now account for
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information exchange (e.g. mutual status updates), emotion exchange (e.g. sensing
human temperament and machine performance limits) and learning exchange
(mutually building a knowledge base for trusted and future performance).

Scenarios that Exemplify the Meaning of Context
Dependency

We shall use a set of scenarios to expand on the distinction between context
independence versus context dependence. Two types of context-dependent experi-
ences are explored: those based on sensing human performance variables and those
based on sensing machine performance variables. Scenarios 1 and 4 refer to human-
motivated experience, while scenarios 2, 3, 5 and 6 start from the perspective of the
machine’s status and its impact on the mutual experience.

Each scenario is briefly described in its initial condition. Then, we introduce
events that force adaptation; this need is explored from both context-independent
and context-dependent perspectives. We try to illustrate that context awareness
always helps the system-of-systems to search for “better”, i.e. more comprehensive,
adaptation.

Scenario 1: Kids Crying in the Car

In the morning, a mother is driving her two children to kindergarten. After a few
minutes the children get thirsty and start to cry. The mother, however, does not
notice it, since she is taking a phone call.

Context Independent Experience The children cry louder and louder. The call with
her boss is interrupted at a certain point. However, the route on the highway has few
convenience or restaurant opportunities. It takes quite a while until the mother can
park the car and solve the situation with something to drink for the children.

Context Dependent Experience Being a smart system, the car uses acoustic sensors
and analysis software to interpret the situation. Then the in-car interface system
reports, textually, the children’s distressed situation. Since the mother does not
confirm, the car interrupts the call and talks to the driver. Meanwhile, the car
searches for a possible parking lot and recalculates the route plan. The mother
follows the updated route plan, stops at a nearby store and can give her children
both comfort and something to drink.

Technical Levers for Context Dependency audio sensor and microphone, sound
interpretation software and in-car interface system.
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Scenario 2: Perceived Heat in the Building

It is summer; sunlight is burning on the office building of an international bank in
Tokyo. There is a heat wave and the air-conditioning system has set itself to a much
warmer level than people are used to. The programming rationale is to save energy.
The management justification is to show solidarity with the population after the
dramatic events taking place in Fukushima.

Context Independent Experience Office building heating and ventilation systems
sense the high heat load and corresponding high energy demand. The energy
control system allows inside temperatures to rise to match energy saving goals.
While building management appreciates that the high temperature will reduce
productivity, there is no humanly accessible override.

Context Dependent Experience Smart facility management software differentiates
between the dress code in front and back office departments. This allows a more
intensive cooling of front office where the dress code is business suit, while energy
can be saved in the back office because those employees have no direct interaction
with customers. Employees in the back office are invited to wear informal clothing
comfortable at higher temperatures.

Technical Levers for Context Dependency the energy management system is zone
usage aware, individual rooms are controlled according to user preferences, busi-
ness dress codes are temperature aware.

Scenario 3: Production-Line Sensing with Smart Equipment
and Remote Diagnosis

An equipment manufacturer produces and services printing machines. Customers,
i.e. printing shops, employ these long-lasting investment goods in a highly produc-
tive environment. They print newspapers, magazines, brochures, and packaging
units on a 24/7 basis.

Context Independent Experience Customer operation staff documents a consider-
able increase of defective units in the production’s output. Running a local self-
diagnosis brings no insights and all lights are green on the manufacturing control
dashboard. Since the customer’s operation unit is clueless, they call for manufac-
turer’s support. The call center takes a service request and sends out a field service
team for an unplanned maintenance issue. The field service team plugs the diag-
nosis device into the machine, but no failure code is reported. Based on his long
experience, one of the senior service engineers has a guess. When considering the
production output, he thinks of a temperature or humidity issue, so he recommends
that the customer call the air conditioning company service support and facility
management.
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Context Dependent Experience Smart equipment continuously communicates with
the remote service center. The embedded sensors collect data being transmitted in a
centralized repository. Analytics conducts a cross-comparison and detects a humid-
ity irregularity. Operational rule system retrieves and visualizes this irregularity to
the manufacturer’s service staff. They log into the machine, but the machine is
working according to specifications. So, they advise the customer to check the
production facility air conditioning system. The facility management team replaces
the humidity sensor and the air conditioning system restores the required humidity
level.

Technical Levers for Context Dependency smart equipment, smart production line
simulation, real-time remote diagnostics, smart analytics, service and data integra-
tion between the manufacturing client and the equipment manufacturer’s enterprise
application team.

Scenario 4: Heart Attack and Emergency Ride to the Hospital

A couple is driving in a car; suddenly, the woman has a heart attack.

Context Independent Experience The man accelerates the vehicle, while searching
for the nearest hospital in the navigation system. After finding the targeted address,
he drives at excessive speed. His wife loses consciousness 10 min into the estimated
27-min route. A police car forces them to stop. This check and accusation for speed
violation cost valuable time until the situation is understood by the police officers.
Finally, the police escort the car to the closest hospital.

Context Dependent Experience The car detects the heart attack and calls the
emergency hotline. When the connection to the hotline is established, the medical
tele-service agent instructs the driver to do first aid. Then, based on the location
reported by the car’s global positioning system, the tele-service agent sends an
emergency ambulance to the car’s current location, saving time and intervening
medically before arriving at the hospital.

Technical Levers for Context Dependency smart car, automated emergency call,
medical tele-service.

Scenario 5: Flight Connection with Stopover

A man is planning a business trip for a global human resource meeting in Asia. He
identifies a reasonable flight from Frankfurt to Ho Chi Minh via Abu Dhabi. He
selects the tickets using an independent service provider and proceeds to payment
processing. The flight involves two different airlines and leaves the traveler only
45 min for catching the connecting flight at Abu Dhabi Airport.
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Context Independent Experience The man booked the flight by finishing the
payment process. Then, 2 weeks later, he is flying to Abu Dhabi. The flight is
15 min late; he cannot make it through baggage claim. After (re-)check-in and a
second security check, he misses the next flight too and re-booking adds additional
costs.

Context Dependent Experience Before proceeding to payment is allowed, a veri-
fication process is initiated. It flags an exception reporting the lack of buffer time for
baggage claim, (re-)check-in and security check at Abu Dhabi Airport. The service
provider gives a warning message to the user and suggests the selection of another
flight connection. The user selects one of the suggested flight connections, pays a
little more but receives a timely and manageable route.

Technical Levers for Context Dependency intelligent airline reservation system,
check-in and security check time estimations for all airports. It is not just about the
flights, the systems must be ground operations aware.

Scenario 6: Field Service at Customer Construction Site

A field technician is called for an unplanned service incident to an old building in
midtown Chicago where a woman reported a delayed closing of the elevator door,
confirmed by the building’s janitor. From experience, the service technician knows
that this event is a serious indication that immediate maintenance is needed and
schedules a customer visit. Equipped with a laptop and a mobile communication
device, he has access to the service order and installed base information, as well as
best practice guidance stored on his laptop. There are several possible reasons for
the failure and different recovery steps for each alternative. However, it is the first
time that this service technician has entered that specific building and the elevator
set-up does not match his expectations. He places the lift in maintenance mode so
he can enter the elevator through its roof.

Context Independent Experience However, when he tries to access the roof, he
realizes that there is no security barrier to prevent him from falling. In fact, there is
immediate danger, since the lift tube access is 5 ft away over the abyss. To continue
at this stage, he needs a colleague who can join him and secure him with a rope.
This results in additional costs and hours of unproductive waiting.

Context Dependent Experience Informed by status light indicators and detailed
information about the elevator displayed, in context via wearable augmented
reality, the technician calls for assistance before heading to the scene. The team
arrives together and context-aware; the elevator is repaired within the hour.

Technical Levers for Context Dependency laptop with Wi-Fi and/or cellular,
mobile communication device, service history database, on-site and remote system
status display with a focus on safety.
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Autonomous-Car/ROBOT and Driver-Passenger/ HUMAN
Experience Has Sharpened our Attention to the Role
of Context Dependency

Based on scenario 1, a project has been launched in my lab at Stanford to assess the
nature of the relationship-experience. The car manufacturer is interested in the
interaction between the “autonomous-car/ROBOT” and the “driver-passenger/
HUMAN”. Findings on context-dependent experience are consolidated in a unified
model for autonomous-car/driver relationship design (see Fig. 1).

As design researchers, we learned that communication between the autonomous
car and the driver takes place in three dialog forms: information, emotion and (re-)
learning exchange.

Information Exchange, by Far the Most Familiar Interface

Information dialog refers to the exchange of information and represents the most
familiar interface. Today, this capability is widespread among current car offerings.
The car displays a variety of driving-related information, such as route information,
driving data, fuel consumption, barometric pressure, traffic information, tempera-
ture data etc. The driver, in turn, enters data by voice recognition or more common
interfaces like the iDrive system of BMW or the MMI (car multimedia & naviga-
tion system) from Audi. Typical use cases are phone calls, navigation, and enter-
tainment programs for passengers.

complex complex
adaptive robot human adaptive
machine “car” “driver” human

system system

information emotion knowledge
dialog dialog dialog
intentions &
expectations

complex

adaptive
social
system

Fig. 1 A unified model for “autonomous-car/driver-passenger” relationship design
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In scenario 1, the woman takes a phone call from her boss, an interaction
presenting a classic information exchange. If the interaction level is limited to
this experience level, it will probably be part of a context-independent experience.

Emotion Exchange, the Best Predictor of Team Performance

An emotion dialog requires a far more advanced set of technical and social
capabilities. For the car/driver experience, this refers to audio sensor and micro-
phone sensor data processing and analysis, voice recognition and sound interpreta-
tion, video analysis and face expression recognition, mobile computing and
machine-to-machine communication. The car takes these emotion-related data
and uses them to augment information exchange. Pattern recognition allows the
car to come up with context-appropriate decision support for the driver.

In scenario 1, the car is able to assess the situation based on the sound volume of
the crying child. During the phone call, the car interface suggests a stop at the next
parking lot. While the driver (i.e. the woman/mother) is still talking to her boss, the
car prepares a recalculated route.

Learning Exchange, the Least Understood Interface

Learning constitutes the most advanced design of a dialog between car and driver
and is particularly relevant for the autonomous car. To master the learning dialog
challenge, understanding and interpreting the context has become one of the most
powerful enablers. This interface between autonomous car and driver/semi-
passenger is least understood and calls for further investigation.

A learning experience goes far beyond the storage and retrieving of driving
behavior to detect irregularities such as fatigue or inebriation. Moreover, the car
learns from the individual drivers and passengers. Being a trustful partner, the
autonomous car has acquired certain knowledge about the family’s behavior. It has
learned how to assess a child’s vocal level—as well as the frequency—and can
suggest possible actions to remedy the situation. In scenario 1, the child’s sound
volume and frequency has exceeded the average level. Since the mother does not
confirm a text notification, the autonomous car interrupts the call and talks to the
mother. The derived action is based on former experience with this individual
driver and usage behavior from all car fleet drivers.
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Implications for Design Science Research

Insights on context dependency are structured with design science guidelines to
reflect and discuss the contribution to the extant literature. Studying context-
dependent experiences gives a first indication on anticipating the interface between
human and machine.

Design as an Artifact

Design-science research is characterized by the production of a viable artifact that
might be a construct, a model, a method, or an instantiation (Hevner et al. 2004).
The artifacts in this article comprise the prototypes of the machine (i.e. the car),
derived design principles to include context dependency, the unified model for
autonomous-car/driver-passenger experience, and sensing devices to capture con-
text. Actually, the artifact (e.g. the autonomous car) can deliver experience to the
human (i.e. the driver or semi-passenger).

Problem Relevance

The problem relevance of this research endeavor is given, since it starts with a need-
and-requirement initiation (Hevner et al. 2004) of global-acting car manufacturers.
Internet of things, smart equipment, smart car, mobile computing, in-memory
databases and tele-service confirm the technology-based solution part of relevant
business problems. This research is clearly focused on solving business problems,
in research referred to as field problems (Denyer et al. 2008).

Design Evaluation

“The utility, quality, and efficacy of a design artifact must be rigorously demon-
strated via well-executed evaluation methods” (Hevner et al. 2004, p. 83). Tradi-
tional design research differentiates between construct and evaluate activities for
singular design iteration (March and Smith 1995) that can be synthesized in a
process (Peffers et al. 2007). Sonnenberg and vom Brocke (2012) even prompt a
design evaluation principle that suggests having multiple evaluation episodes
throughout a single iteration of a design process. The evaluation of context-
dependent experiences calls for additional methods. Besides classical approaches
such as expert interview, workshop, focus group evaluation, ethnography and
survey, the primary method of inquiry at CDR is the video interaction analysis



Context Dependency in Design Research 149

(cf. Tang and Leifer 1991). This method is most appropriate since it captures a wide
band of behavioral data suitable for very fine-grained analysis and cross-observer
reliability measurement. Importantly, it is capable of observing and quantifying
implicit interactions between humans and their artifacts in context. At the same
time, this qualitative research method minimizes subjectivism in the data analysis,
while strengthening measurement traceability and reliability.

Research Contribution

The provisioning of clear and verifiable contributions in the areas of the design
artifact, design foundations, and/or design methodologies is still essential for
effective design-science research (Hevner et al. 2004). The design artifacts in this
article incorporate prototypes of the machine (i.e. the car), derived design principles
to include context dependency, the unified model for autonomous-car/driver-pas-
senger experience and sensing devices to capture context. The design foundations
are implicitly addressed in the human needs for the artifacts discussed. The design
methodology is intended to investigate communication between the autonomous-
car and driver. Observation, expert interviews, focus group workshops, surveys,
field experiments, ethnography and prototyping serve as typical data collection
techniques. Data analysis comprises different coding methods, video interaction
analysis and statistical analysis software. Experience and interaction are design
requirements for the measurement instrument. In fact, the design research lab at
Stanford has produced over 40 Ph.D. dissertations as research contributions over
the past 30 years, including over 100 journal and peer-reviewed conference papers.
We have an existence proof for the “research contribution factor”.

Research Rigor

Design-science research relies on the application of rigorous methods in both
construction and evaluation of the design artifact (Hevner et al. 2004). Aircraft
manufacturers, for instance, use a machine environment to train the airline’s
cockpit crew to create a context-dependent experience. The simulation is also
possible at a normal working station, but it turns out that a simulator in a rebuilt
cockpit environment achieves better learning results.

Design as a Search Process

The problem space describes the desired state, the present state and the differences
between both (Simon 1996). Search techniques are actions that might remove
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differences between present and desired state (Simon 1996). This search for an
effective artifact utilizes available means to reach the desired state, while satisfying
laws in the problem environment (Hevner et al. 2004). The inclusion of technolog-
ical means, such as audio sensor and microphone, sound interpretation software and
in-car interface system in scenario 1, presents the outcome of such a search.

Communication of Research

Design research should reach a broad community, including technology-oriented as
well as management-oriented audiences (Hevner et al. 2004). Of course, the best
communication will take place if research results are applied in real-world context
that makes them available publicly (e.g. all car drivers, all pilots etc.). Communi-
cation becomes observable when the aircraft manufacturer optimizes the arrange-
ment of cockpit instruments or when the autonomous car learns from the driver’s
behavior.
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What Is It That Design Thinking
and Marketing Management Can Learn
from Each Other?

Sven Reinecke

Abstract Marketing and Design Thinking are rarely associated with each other
because they stem from very different fields of science and application sources:
thus, different paradigms. In this paper, fundamental similarities between the two
approaches are discussed and it is shown systematically how the two points of view
can benefit from each other. Design Thinking can effectively help accelerate
learning processes in marketing—and marketing science can help ensure that in
Design Thinking one does not neglect fundamental knowledge from the social
sciences.

Keywords Marketing ¢ Design Thinking « Empathy « Market research « Personas *
Innovation * Learning « Knowledge management

Introduction: Common Elements of Design Thinking and
Marketing

Although marketing and Design Thinking have a lot in common, there is not a
strong joint (research) tradition. The origins of Design Thinking lie more in the
areas of mechanical engineering, product design and innovation management.
Marketing, however, is a core area of business management research. Even though
marketing and Design Thinking have their roots in the US, the intersection between
the two areas is relatively small, at first glance. Design Thinking is strongly
influenced by the innovation and engineering culture of Silicon Valley, while
marketing is seen as a “necessary” evil by startups: certainly not a leading man-
agement function.

Examining the definitions of Design Thinking and marketing, however, there are
surprisingly similarities. Brown (2008, p. 68) outlines Design Thinking as follows:
“...rather than asking designers to make an already developed idea more attractive
to consumers, companies are asking them to create ideas that better meet con-
sumers’ needs and desires.” This seems to agree with the latest—and in 2013
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reconfirmed—definition by the American Marketing Association: “Marketing is the
activity, set of institutions, and processes for creating, communicating, delivering,
and exchanging offerings that have value for customers, clients, partners, and
society at large”, or the more concise definition by Kotler and Keller (2011, p. 5):
“meeting needs profitably”.

Customer orientation (e.g. Deshpandé et al. 1993) is the major paradigm in
marketing. Both Design Thinking and marketing are, thus, ultimately geared to
solving customer problems.

Interestingly enough, neither discipline deliberately defines itself as a method,
but rather as an overall (leadership) philosophy: “In the end, Design Thinking is
more culture than methodology, and building such a culture may require a funda-
mental transformation” (Gobble 2014, p. 60). The modern understanding of mar-
keting also does not view it as (only) planning and implementation of the four
classical marketing tools (product, price, promotion and place), but rather as
market-oriented corporate management strategy that has to be supported and
implemented by all employees in the company (for the marketing term in detail,
see Kotler and Keller 2011, p. 5). Design Thinking falls decidedly short of the mark
when it degenerates to a Taylorist “process trick” (Nussbaum 2011)—just as well,
as marketing must not be misunderstood as a technocratic marketing mix optimi-
zation exercise.

In contrast to classical engineering sciences, Design Thinking relies on a socio-
logical foundation by having the attribute “human-centered” prefixed to the term
Design Thinking. This human orientation opens many interfaces for modern mar-
keting, which relies heavily on insights from psychology and sociology in the field
of consumer behavior. Thus, Design Thinking scholars Clark and Smith (2008, p.
10) cite a well-known marketing principle attributed to the famous IBM salesman
F. G. “Buck” Rogers as central foundation of Design Thinking: “Customers buy on
emotion and then justify with logic.” (Clark and Smith 2008, p. 10).

Despite the numerous outlined fundamental similarities there are many areas
where the two “ways of thinking” can profit from one another, not least due to their
long-standing tradition of research and application. The following, based on the
ideal-typical Stanford University Design Thinking process, shows on one hand how
Design Thinking can fertilize classical marketing planning approaches. On the
other hand, further methods and aspects of marketing research and practice are
described that could be used to inspire and enrich Design Thinking application.

Design Thinking’s Contribution to Marketing Management

Figure 1 shows the ideal-typical Design Thinking process of Stanford, which
ultimately outlines five steps of an innovation process:

In the “Empathize” -phase, the primary objective is to put oneself in the situation
of the “customer” and to ask open ended questions. The empathetic understanding
(“Why?”) takes center stage. In the following “Define”-phase, the problem
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PROTOTYPE

Fig. 1 Design Thinking process (Stanford University 2014)

statement is formulated; i.e. the focus is on verbalizing specific needs in an action-
oriented way, based on the insights gained. For the “Ideate” -step, the goal is to
generate as many first troubleshooting ideas as possible, as quickly as possible, in a
highly creative process. “Go for volume” is the focal point of this activity. Ideally,
spontaneous ideas should be shared within the team and reflected upon openly.
Defending the solution should be avoided—it is instead a matter of impartially
generating as many new solutions as possible.

The step “Prototype” underlines the action-oriented view of Design Thinking; it
is about building a physical prototype and creating something with which your
partner can engage. Team members should share their solution and get feed-back.
Not just the solution is valuable, but the feedback: What worked? What could be
improved? In this phase, time pressure has been found to be helpful to avoid over-
engineering of prototypes: “Prototypes should command only as much time, effort,
and investment as are needed to generate useful feedback and evolve an idea.”
(Brown 2008, p. 87).

Subsequently, the prototypes are tested to stimulate the learning process and go
through the previous phases again until a satisfactory solution has been found. It
may be necessary to newly question a prototype originally deemed valuable and
completely restart the process.

The following sections discuss each phase individually to demonstrate the
explorative potential of Design Thinking for marketing management.

Empathize: Deepening and Broadening the Perspective

Marketing requires a deep understanding of customers’ needs. Yet, one criticism of
marketing—as executed in many companies—is its focus on traditional market
research approaches, e.g. standardized surveys. One may object here that market
research has developed considerably in recent decades and that it readily offers a
broad variety of different marketing research instruments to generate customer
insights: qualitative market research instruments like focus groups and in-depth
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interviews, monitoring processes, observations and, particularly, lab and field
experiments to analyze actual customer behavior. In marketing management, cur-
rent wisdom downplays standardized customer surveys, particularly for the devel-
opment of product innovation, as the instrument of first choice. Design Thinking
clearly favors observation to surveys (Beckman and Barry 2007, p. 32).

The tool of the “personas” in this phase of Design Thinking can, however, lead
to a deepening of empathy in marketing. This tool forces all those involved to
assume a human-centered focus and thus enhances the personal touch: “it focusses
on the needs and experiences of real people—not hypothetical ‘market segments’—
as a source of inspiration and insight.” (Gobble 2014, p. 59). The visualization of
personas allows more intensive dealing with specific customer needs and encour-
ages discussion in the team more effectively than traditional market research
reports. It prevents the user “getting lost” in an anonymous analysis.

Storytelling facilitates synthesis and leads to a concreteness that releases more
emotions than customer or market segment descriptions.

If one bears in mind that many market research results in the future will be based
on the analysis of “big data”, it becomes clear that the deepening potential of
Design Thinking regarding empathizing will grow strongly to keep intuition and
reflection in balance. Human insight is needed to make real sense of data; Design
Thinking can be seen as one way to combine intuition and creativity with analysis
(Gobble 2014, p. 59).

The pragmatic approach of Design Thinking also helps avoid over-engineering
in this phase. For certain topics it may make sense to rely on common sense—and,
if necessary, to refrain entirely from market research.

Design Thinking can also help prevent an overly narrow perspective of market-
ing on customers and customer groups—and thus cause a broadening of the
perspective. In the characterization of Design Thinking as ‘“human-centered
approach to problem solving” (Brown 2008, p. 86) and as “human centric point
of view” (Meinel and Leifer 2013, p. 3) respectively, it becomes clear that it should
not just be all about customer orientation or “customer centricity”, but that the
emphasis should be on the broader notion of “human-centricity”. It stresses that it is
necessary to acknowledge a broader view of the human element in all technologies
and organizations (“empathy in action”). Although customer orientation is defi-
nitely important, it should not be the only focus of a company within the innovation
process. Just as brand management has broadened over the last decade to integrate
employee behavioral aspects, the marketing management process should focus
more on the human role and thus on all humans involved (e.g. managers, employees
of other departments, neighbors, shareholders, dealers, partners—not only cus-
tomers). The integration of this Design Thinking aspect into marketing manage-
ment would strengthen the cross-functional definition of marketing management
and enhance its multidisciplinarity nature.
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Define: Be Inspired and Solution-Based—And Learn to Dance
with Ambiguity

Design Thinking is really inspiring and empowering: two core strengths. Focusing
on generating something completely new, but simultaneously intentional, sets
creative energy free and inspires everyone involved: “Design is about making in-
tent real. [...] When you design, something new is brought into world with pur-
pose.” (Clark and Smith 2008, p. 8) Marketing usually starts with the analysis of
challenge and “shortage” (needs)—Design Thinking turns it around and starts with
a solution-orientation. It can help enhance the traditional marketing planning
process through a solution-based thinking approach focusing on improved future
results, starting with the goal to be achieved (Cross 1982), making marketing much
more inspiring.

Traditional marketing often—but not always—aims more at optimization and
improvement during the goal definition phase. This is particularly true if marketing
is not seen as an integrated part of corporate strategy, but only as a tool for
communicating and implementing strategy. Design Thinking, however, tries harder
to target “disruptive” goals (Christensen 1997; Christensen et al. 2004) that require
completely new approaches. This may lead to a completely new definition of the
original problem. At the same time, this means that marketing must learn “to dance
with ambiguity” (Leifer and Steinert 2011): Ambiguity implies that not only are
variable characteristics unknown, but that the variables themselves are not yet
known. Design Thinking can thus contribute towards shifting marketing focus
more towards corporate strategy—or business model definition.

Ideate: Multi-discipline and Thinking in Alternatives

One thing that marketing and Design Thinking have in common is their conscious
inter- and multidisciplinarity nature. Design Thinking as a creative process is an
interdisciplinary process by definition. According to the modern understanding of
marketing, “marketing concerns all”’—it is thus not just the sum of all activities
carried out in the marketing, communications or advertising departments; engineers
in the research and development department certainly assume marketing roles as
well.

However, multidiscipline in Design Thinking is not limited to functions, but also
integrates ability profiles of various team members. Based on Leonard-Barton’s T-
profiles (1995), it is distinguished—in each case—between subject-specific knowl-
edge (knowledge deepening, visualized as a vertical bar) and comprehensive know-
how. The latter is reflected in connecting openness and curiosity, or interest in other
people, the environment and other functions and disciplines (horizontal bar). Real
innovation and creativity require both depth of knowledge and connecting breadth.
Furthermore, each person uses his or her brain differently, which means possession
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of specific competences and preferences. In the context of Design Thinking inno-
vation projects, at Stanford University teams are formed as heterogeneously as
possible, based on a psychological test by Herrmann (1996), to take advantage of
full team potential. Such an approach in business administration is known mostly in
human resource science and organizational behavior areas. It might make sense to
examine the usefulness of this approach for marketing innovation projects.

The phase of “ideation” is relatively under-represented in classical business
literature and practice. Both in practice and education, marketing management is
still dominated by traditional marketing plans (e.g. Kotler and Keller 2011). These
marketing plans are based on linear analytical thinking and typical sequential
phases (e.g. SWOT-analysis, goal-setting, strategy, marketing-mix and control).
Generally, one finds that true “thinking in alternatives” rarely occurs in manage-
ment, or in marketing. In practice, the scope of action is seldom consciously
expanded, nor are many different strategies and courses of action generated to be
systematically compared, combined and evaluated. In only 29 % of cases, is more
than one option considered in management decisions (Nutt 1993). Instead, the
scope is framed very early on and reduced to one, at most two, strategic “pet
alternatives”: An important challenge is management’s emotional attachment to a
predefined solution (Heath and Heath 2013, p. 37). Within these strategic specifi-
cations, marketing may take operative action creatively—but not with respect to the
fundamentally conceivable solution space, only in the creative design of a given
option (e.g. of an advertising message). Creativity is “outsourced” and management
reserves censorship rights (Skogstad and Leifer 2011, p. 39) to make a final decision
after the presentation.

In classical product innovation projects, it is not uncommon to define so many
“must” criteria, that the solution space is seriously restricted. Or, classic customer
surveys lead to situations where customers are overstrained because they do not
know what a new product or service innovation ought to look like. Thus, the
innovation space is closed too soon and customers and managers define constraints
very early in the innovation cycle.

Through ideation and prototyping marketing, professionals would enhance their
thinking in alternatives, preserve ambiguity and widen their choice options; this
would already lead to better decisions (Heath and Heath 2013). From the Design
Thinking principle “Give questioning an equal or greater status than deciding”
(Leifer and Steinert 2011, p. 152), one could learn to not make preliminary
decisions, but rather to try and evaluate as many fundamental versions as possible.

Prototyping: Making Marketing Tangible

A paradigm of business management practice is that marketing managers develop a
comprehensive marketing plan in which the most important strategic and opera-
tional rough decisions in marketing are recorded. The advantages of a written,



What Is It That Design Thinking and Marketing Management . . . 157

communicable marketing concept are not questioned below—still, marketing suf-
fers when many concepts remain “paper tigers” and are not really implemented.

In advertising and exhibition booth construction, prototypes are quite common;
but even in more conceptual, strategic areas, it would be helpful if marketing could
force itself to make conceptional considerations tangible as some sort of prototype.
“What if you could express your strategy, not as numbers or frame-works or even a
rhetorical narrative, but as something concrete? What if your strategy took shape as
a prototype that shows your organization what success will look like when you have
delivered against your goals?” (Holloway 2009, p. 51) Possibilities of visualization
and prototyping in marketing outside the traditional product innovation range
would be, for example:

¢ “marketing war rooms”—rooms where an organization’s own strategy and
competitors’ are visualized and played out;

* “customer experience”’—events where top level managers are confronted with
real customer tasks (for example, bank managers are asked to carry out payment
orders using their own online banking system or to find current exchange rates
from their website);

e prototypes of marketing dashboards or marketing scorecards (Reinecke 2004),
that help depict and interpret specific marketing situations.

The fundamental principle of Design Thinking “Show, don’t talk” or the “make
it tangible-rule” (Meinel and Leifer 2013) is primarily based on the principles of
Visual Thinking (Arnheim 1969). For marketing, three central advantages can be
gleaned from this (based on Holloway 2009, p. 55):

1) Improvement of top management buy-in of solutions: prototypes help marketing
to better market itself to the top management. Tangible results trigger many
emotions and fascinate more than pure concepts: “They say a picture is worth a
thousand words; if that is true, then a prototype must be worth about a million.”
(Holloway 2009, p. 51).

2) Stimulation of the knowledge transfer: Prototypes stimulate the exchange of
knowledge and ideas and thus automatically initiate further developments:
“Prototypes tell their own stories [...]. Good prototypes raise questions and
stimulate discussion [...].” (Holloway 2009, p. 52).

3) Increasing the bias towards action: a prototype is the first step in the concrete
implementation of a marketing concept. Experience shows that this first step
significantly increases the likelihood that a comprehensive strategy will actually
be implemented in some form.

Test: Accelerating Learning Processes in Marketing

Especially in large organizations, a common challenge for marketing management
is its limited ability to engage in learning processes. Marketing professionals
change jobs very frequently, especially in stock-listed companies. This endangers
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learning and inhibits the process of making tacit knowledge explicit (Nonaka and
Takeuchi 1995).

The redesign and fast prototyping approach of Design Thinking could accelerate
learning processes in the marketing area. Until now, marketing research, especially
direct marketing professionals, has embraced experiments as dominant methods.
But these experiments are very often limited to operational marketing, e.g. A/B-
testing of marketing campaigns or internet web-sites. Design Thinking would
enable a much broader use of experiments not only limited to the operational
marketing-mix, but also extended to strategic marketing. This approach would
improve marketing performance through faster learning cycles.

Although test markets and market tests are traditional market research methods,
they are often bypassed due to their high planning and implementation costs, which
makes it all the more sensible to introduce lean tools and techniques in marketing
and sales: “Far from creating a rigid, hierarchical process, this model frees up
individuals to iterate quickly—what is sometimes called ‘failing fast forward’ in the
world of high tech.” (van Bommel et al. 2014, p. 7) It is less a matter of checking
and confirming finished concepts, than of creating an agile marketing organization,
whose members have adopted a war room mentality (van Bommel et al. 2014, p. 7).
Real learning through rapid experiments and field tests would accelerate many
processes in marketing—and simultaneously save costs, because insights would be
gained earlier in the decision-making process.

In summary, it can be seen that each phase of Design Thinking offers impressive
creative impulses for marketing management (see Fig. 2).

Deepening Multi-disciplinarity
= \Visualization through personas + Multifunctional teams
« Storytelling + T-profiles
Broadening Thinking in alternatives
* Human centricity, not only +  Widen choice options
customer centricity * Questioning as important as
deciding

Accelarate learning
processes

PROTOTYPE

Inspiration
+ Target disruptive goals
+ Solution-based thinking

Making marketing tangible
I.eaTr: '3: dance with ambiguity +  Enhance top-management buy-in
i hinicblg + Increase knowledge transfer

+ Ensure bias towards action

Fig. 2 What marketing can learn from Design Thinking
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Marketing’s Contribution to Design Thinking

After demonstrating the benefits of Design Thinking for marketing management in
the previous section, it will be explained below how marketing practice and
research provide insights from which companies can gain in Design Thinking
contexts. These insights relate to aspects of market research and segmentation,
competitive orientation and the limits of experiments.

Necessity of a Social Science Foundation in Market Research
and Business Management Segmentation

The most important phase of human-centered Design Thinking is certainly empa-
thizing. The advantage of visualizing specific personas is undisputed. Nevertheless,
this procedure can also be quite critical when market research is abandoned because
one thinks that that one already empathizes sufficiently with the user’s situation.
Thus, Chen and Venkatesh (2013, p. 1688) report, for example: “Although most
firm representatives cite end-user research as important, very few organizations
actually implement end-user research because it is too costly and time intensive.
[...] Instead, organizations favor end-user profiles, imaginary portraits of target
customers, which display their lifestyle, consumption preferences, fashion sensi-
bilities, and demographic make-up.” Thus, there is a risk that market research
makes unsupportable claims.

Managers are not always able to empathize with customers’ thoughts and
feelings. Current research reveals a negative effect; managerial empathy may
even facilitate egocentric predictions of consumer preferences (Hattula et al.
2015), meaning that managers who try to develop empathy for the customer’s
situation reinforce their own prejudices.

Furthermore, faked market research using personas can be misused very easily
and retroactively to validate design and justify design decisions.

Additional methodological research insights relate to more recent developments
in psychological means-end chain theory. Means-end chain theory proposes that
knowledge held in consumer’s memory is organized in a hierarchy, with concrete
thoughts linked to more abstract thoughts in a sequence, progressing from means
(i.e., product features), to psychological and social consequences and finally to ends
(i.e., fulfillment of personal values) (Woodside 2004). These techniques can be
broadly applied in Design Thinking.

In German-speaking areas, marketing practice also uses sociological milieu re-
search much more frequently than in the US (e.g. Sinus-Institut 2010). Milieu re-
search helps to develop a deeper understanding of customers—particularly how
living environment and lifestyle affect consumers’ attitudes and behavior. This is
particularly important for the economically relevant questions of broad social
diffusion of innovations. The research by Rogers (2003), heavily influenced by
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marketing science and the findings of Berger (2013) on why ideas and concepts
spread virally, provide social-science-based advice and checklists that Design
Thinking could employ very constructively.

A further marketing-related topic dealt with—fairly rudimentarily—in Design
Thinking is customer segmentation. Economically, it only makes sense to deal with
customers and customer groups that meet the following criteria (Kotler and Keller
2011, p. 231f); the segments shoud be: measurable (size and purchasing power of
segments can be measured), substantial (customer segments should be large and
profitable enough to serve) and accessible (the segments can be reached and served
effectively). Personas representing market segments not meeting these criteria
should be critically examined.

Design Thinking may not lead to replacing the spreadsheet crowd with creative
types—that’s no panacea (Merholz 2010, p. 18).

Competitive Orientation as Conditio Sina Qua Non

Competitive orientation in marketing is inherent to the system, which means that it
is a very important dimension. Customers always compare a supplier’s with
competing offers; a competitive orientation is the ability of an organization to
identify, analyze, and respond to competitors’ actions (Moll et al. 2007; Narver
and Slater 1990). In Design Thinking however, competitive orientation has
acquired the aura of “imitation” and is sometimes frowned on, as is evident from
the statement of a senior designer at Red Tag Toys: “We will never take what
[competitors] do and try to do it better. That is a concept that has been done and it’s
over. By the time it gets to market, it is so outdated, it’s not worth doing that. A lot
of companies do that, but that is not being an innovator.” (Chen and Venkatesh
2013, p. 1692).

Still, one should never forget to think about the competitors and anticipate their
action. This does not mean that a company should imitate the competition, but it
might be dangerous to neglect such an important information source. Through the
entire innovation process, it is important to avoid the “not invented here” syndrome
and to use good ideas as an information base for possible improvement. Therefore,
it makes no sense to waive competitive information only because the pride of some
designer or innovator could be affected.

Know the Limits of Testing!

Marketing practice has vast experience of the advantages and disadvantages of
experiments, especially in the field of online and direct marketing. For example,
companies like Amazon, EBay and LinkedIn frequently conduct hundreds of A/B
tests to increase the usability of their websites, as well as the response rate. In this
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area, experiments have proven to be extremely helpful, because they reflect real
customer behavior. Nevertheless, it is known that A/B testing does not ensure
obtaining the best possible solution—often, these experiments lead to sub-optima.
Therefore it is important that enough creativity is used in initial phases of Design
Thinking to cover the solution space as widely as possible. Experiments and tests
then help (only) to identify and implement the best partial solution.

Finally it is important to note that it should not be about “scientificizing” the
Design Thinking process or extending the planning stages. Design Thinking should
always remain action-oriented. This does not mean, in any way, that tried and tested
knowledge, for instance in the area of marketing, should be done away with.

Conclusion

Marketing and Design Thinking have much in common, but they can also greatly
benefit from each other. Design Thinking can help to make marketing plans more
creative, faster and more flexible, by helping to accelerate learning processes in
marketing management.

On the other hand, marketing can give Design Thinking impulses so that it does
not fall too quickly into the pitfalls of oversimplification—and that the central
foundations in social psychology and business management are not neglected in the
innovation process. Ultimately, the principle by Design-Thinking-inspired firm
IDEO applies (Cannon and Edmondson 2005, p. 310): “Enlightened trial-and-
error succeeds over the planning of the lone genius”.
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Industrial Design Thinking at Siemens
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Abstract The innovation challenges for a foreign business-to-business company in
China are huge. It has to quickly respond to the diverse and rapidly changing
customer needs in the large emerging market, while facing strong competition
from both local newcomers with disruptive threats and other established global
players. To build up its innovation capability, Siemens Corporate Technology
China has developed a practical innovation methodology adapted from Design
Thinking and integrated with the best practices of other user-driven approaches,
to adjust to both China’s and industry requirements. A training/coaching program
has also been created to support real business projects and other innovation
activities at Siemens. The article includes (a) the overview of the Industrial Design
Thinking (i.DT) program and methodology at Siemens and a highlight of its
uniqueness compared with traditional ways of research; (b) the step-by-step i.DT
process and methods explained with project examples; and (c) knowledge about
critical i.DT innovation projects success factors at Siemens in China. By sharing the
i.DT practices at Siemens in China, we hope to provide valuable insights into the
development of creativity and innovation capability, as well as the adoption of
Design Tinking or other user-driven approaches in industry.
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and new technologies which will drive commercial applications. Examples of
technology-driven innovation are mobile communication and touch screen tech-
nology. Horizontal innovation is market-/need-driven (pull). Understanding of user
needs is the key to the assessment of such innovations, which often entail the
integration and fusion of cross-disciplinary technologies and a new business model
to best satisfy user needs. Steve Jobs’ revolutionary innovations of an easier-to-use
Mac-intosh, as well as the iPod that allows music lovers access to thousands of
songs anytime, anywhere, exemplify this type of innovation.

China is an extreme market for Siemens in many ways. To sustain business in
such an environment requires a strategic innovation methodology and its manage-
ment. Siemens Corporate Technology (CT) China has developed a combined
vertical and horizontal innovation system driven by the needs of customers in the
extreme environment in China, that also takes advantage of Siemens’ global
technology strengths. This integrated approach aims to generate innovations with
disruptive potential for China, and from China to the world. It asks Research and
Development (R&D) to build empathy with the extreme user of emerging markets,
provide quick solutions by a mix and match strategy and then develop sustainable
innovations by furthering technological strengths in a viable business model. Such
an innovation approach will not only give Siemens a competitive advantage in the
emerging markets, but also in mainstream markets.

In addition to establishing the right innovation ecosystem, the key is to system-
atically train development teams in a need-driven innovation approach; traditional
innovation education has a deep-set bias towards cultivating technology-driven
abilities. Thus, Siemens Corporate Technology developed the i.DT (Industrial
Design Thinking) program to systematically build up innovation leaders by
(a) enhancing horizontal, need-driven creativity with China’s vast and diverse
user needs, and (b) strengthening vertical, technology-driven creativity through
the integration and fusion innovation—combining existing and/or new technolo-
gies, as well as a sense for the market to generate value for unmet needs with
innovations with disruptive potential in a new way.

i.DT Program at Siemens CT China

The initial impulse to develop a specific user-driven innovation approach for
Siemens in China came from former Head of Corporate Technology in China,
Dr. Arding Hsu, and former Senior Innovation Consultant, Dr. Gautam
Bandyopadhyay. The theoretical basis of i.DT is “Design Thinking”, advocated
by Stanford University and the design and innovation consulting firm IDEO. Design
Thinking has gained huge popularity since the success of Apple’s products and
services, as well as the huge investment of one of the founders of SAP, Hasso
Plattner, in financing the d.school at Stanford University and at the University of
Potsdam.
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i.DT introduces systematic principles and applications based on the human-
centered approach of Design Thinking. It is distinctive for addressing the industrial
or business-to-business (B2B) markets in China, as well as optimizing creative
learning for Chinese development teams.

The projects executed between 2012 and 2014 were selected largely from
existing R&D projects in Siemens China, with particularly strong links to business
units (BU) and market needs. Four teams from different technology fields were
selected to work in parallel on project topics of the involved BUs. The project
duration was 4 months; each team had a dedicated workspace in the i.DT lab—Tian
Gong Guan, which can be translated as “Innovators’ Heaven”. The goal behind
locating the teams in one space was to increase the exchange of information within
each team, but also between the different teams to get outside-the-box inspiration
more easily, as well as to improve the quality of the project outcome through
internal competition. Interdisciplinarity of engineers and BU people has been
strongly encouraged in each team, not just for cross-field inspiration, but also to
overcome the challenges of implementing the project outcome.

The team typically consisted of a team leader and two to four team members.
Most of the team members were R&D engineers, experts in a specific technology
domain. Involvement of marketing, sales and distribution was requested and highly
recommended but not always possible. The team members generally spent around
50 % of their effort on their specific i.DT projects, because their time had to be split
among multiple activities (as is often normal in an industrial environment), due to
the strong demand for their expertise and experience. Two dedicated i.DT method
experts facilitated the learning of the methodology through weekly training, as well
as giving hands-on support in project execution through intensive coaching. The
aim of the i.DT program in Siemens CT China was to cultivate development teams
capable of user-driven innovation, as well as providing promising, innovative
solutions that would become part of their product roadmap and deliver value to
Siemens and its customers. Table 1 shows the unique approaches applied in the
1.DT program based on the accumulated experience by i.DT method experts. These
unique approaches, combined with i.DT process and methods, are introduced in
detail in the following chapters, showing how i.DT has reduced obstacles to
innovative thinking and acting in development teams at Siemens and facilitated
the generation of sustainable innovations with disruptive potential.

i.DT Process and Methods

As Fig. 1 shows, in the i.DT process, each project starts with the business goal from
a BU, which is aligned with its innovation roadmap. The process incorporates five
steps, as shown in the colored rectangles: defining, needfinding, brainstorming,
prototyping and testing. The results of each step, shown in the rectangles, are
ecosystem, opportunity areas, unique ideas, low/high-resolution prototype and, in
the end, after several quick iterations, a validated functional prototype which should
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Table 1 Uniqueness of the i.DT training program and project execution

Elements of i.DT (process, methodologies, training program and project
Category execution)

Industrial Develop systematic “step-by-step” and “hands-on” need-driven innovation
business training and coaching courses customized for various complex industrial
projects

Provide a platform and encourage development teams from different disci-
plines to communicate with, challenge and learn from each other to think
outside their technology field and in a system level

Set up interim Steering Committee to involve high-level management, on a
regular basis, to review, evaluate and guide project team with their insights
on Siemens business, technology and market experience

Idea Train/coach along real projects with the goals of training development teams
implementation | as well as generating need-driven innovation with business value for Siemens
and its customers

Build systematic training/coaching structure, including support from high-
level management, close collaboration between CT and BU, etc. to enable the
potentially disruptive project outcome to overcome implementation barriers
and increase the go-to-market rate

China markets Set a short-term (e.g. 4 months) training/coaching model to quickly under-
stand the market breadth and depth, and generate innovations for the unique
market needs in China

Development Focus on R&D managers and engineers, instead of marketing people, in order
teams to purposely train technical experts to think from the user perspective (hor-

izontally) and to build up T-shape talents

Focus on open-minded leaders to quickly spread and pass along i.DT meth-
odology and its application

Build up a database of case studies for i. DT methods and projects, in order for
teams to best learn from example

Empower teams to apply the i.DT methodology in their own future projects,
generating business value

Business Objective from Validated
BU aligned with prototype into
BU’'s Innovation Roadmap BU's Product Roadmap

I— Quick interation for speed with good enough quality —I

Fig. 1 The i.DT process
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Table 2 Comparing i.DT with traditional R&D in terms of process and methods

Phase Traditional R&D i.DT
Defining Define project topics with technology | Gain a holistic project perspective
requirements through visualization of the ecosys-
tem with all stakeholders involved
and their relation to each other.
Define project objective with Job-to-
be-done from the perspective of user
instead of technology
Needfinding Focus on decision makers on the cus- | Broaden the attention to all important
tomer side and their requirements stakeholders in the project innovation
ecosystem, with comprehensive
needfinding
Focus on mainstream users or target Use extreme users to effectively find
group of users out hidden needs in the vast and
diverse markets in China
Brainstorming | Idea generation sessions are often not | Ideation tools/methods that fit with
structured. The efficiency of such ses- | the learning style and thinking mode
sions is low in terms of numbers as of Chinese, e.g. interactive storytell-
well as uniqueness of ideas generated | ing, brainwriting, etc. to stimulate
teams to think out of the box, to
express ideas even when they are
immature
Prototyping Time-consuming functional prototype | Incorporate different levels of
building, simulation and testing, in prototyping (from low to high reso-
order to validate the feasibility of the | lution, etc.) and different stages of
technology prototyping (Critical Function/Criti-
cal Experience Prototype, Dark
Horse, etc.) to speed up the innova-
tion cycle, especially on complex
projects
Start prototyping only when ideas are | Build to think, and make ideas tangi-
mature and specifications are com- ble immediately, especially in early
plete, which happens nearly at the end | stages, through low-resolution
of a project, resulting in costly big prototyping, to rule out risks as well
changes late in the process, caused by | as maximize learning experience
hidden problems that should have
been discovered earlier
Testing Within R&D, focus on functional Test not just for technical feasibility,

testing to ensure feasibility and vali-
date requested requirements

but also for human desirability and
market viability

Test within the project team

Test with peers from other disciplines
for feedback from different angles,
and test with high-level management
for strategic guidance

Technical feasibility is tested via sim-
ulation, functional prototyping or
commissioning of pilot project

Technology feasibility is not enough.
The competitiveness of the outcome
is improved with two special testing
criteria in China: unique (“not-me-
too”) ideas and “not easily copied”
ideas

(continued)
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Table 2 (continued)

Phase Traditional R&D i.DT
Conduct benchmarking mostly about | Three types of benchmarking are
the features, functions and price on introduced: market, function, and
solutions of top players/competitors in | experience benchmarking across
the field boundaries of disciplines

Iteration Try to perfect an idea with over- Fast iterations are enforced to quickly
analysis and documentation before redefine challenges, re-synthesize
getting feedback from stakeholders user needs, explore possibilities and

identify most promising solutions

be taken over by the BU as a part of its product roadmap. This iterative process
involves a huge amount of work in exploration, convergence and readjustment with
regard to potential user needs and innovative ideas.

Compared with traditional R&D in the industry, the process and methods of i.DT
are featured in Table 2.

Defining for a Holistic Understanding of Project Scope from
Stakeholders’ Perspectives

In the “defining” phase, the project team starts by building an innovation ecosystem
around the innovation challenge taken from a BU, mind-mapping different stake-
holders and making the relations between each other visible; based on the initial
understanding of the facts, barriers, and opportunities of their challenge, the team
visualizes full-size personas for the identified key stakeholders. This first empathy-
building activity enables the team to put themselves in the shoes of the persona and
have an initial understanding of what the stakeholders’ “Job-to-be-done”—a con-
cept popularized by Clayton Christensen of Harvard University—could be. For
example, for a project with the initial innovation challenge to “develop a urine strip
reader for the Chinese market with a cost lower than €507, the team got a holistic
picture of medical care in China by broadly mapping the different players, from the
local government to patients’ families, in an innovation ecosystem. This drew
attention to medium/low-end markets for rural hospitals, where supply fails to
satisfy demand due to huge patient flow. To have a clearer picture of the target
user and his/her needs, the team created a persona—a visualized and detailed
description of a typical user for whom the team designs. The persona in the urine
project was a young physician in a rural hospital in Anhui Province named
Dr. Wang. Putting themselves in the shoes of their persona and having empathy
with him, the team understood that the “Job-to-be-done” for Dr. Wang had to be “to
provide fast and accurate urine tests for indigent patients”, instead of providing a
cheaper urine reader device.

Rather than providing solutions to the initial innovation challenge, innovation
ecosystem asks the team to take one step back. With “Job-to-be-done”, the team is



Industrial Design Thinking at Siemens Corporate Technology, China 171

guided to resolve the right problems by understanding the fundamental needs of the
key stakeholders. An accurate and final “Job-to-be-done” usually cannot be
achieved right away at the beginning of the project. With an initial assumption of
the “Job-to-be-done” made from a preliminary analysis, the team experiences the
whole i.DT process, during which they conduct observations and interviews,
brainstorm, prototype, test, and redefine the “Job-to-be-done” based on their learn-
ing. Through several iterations of the process, the team’s understanding of various
stakeholders’ needs is deepened, even changed fundamentally, and their final
functional prototype is expected to be validated in terms of user desirability,
technology feasibility and business viability.

Needfinding to Identify Critical and Hidden User Needs

Siemens’ i.DT needfinding stage has two distinctive features: the first is to empha-
size extreme users and the second is to engage R&D engineers, rather than people
from marketing or sales, to conduct needfinding in the field.

Extreme Users

The method used in Design Thinking is to study the two ends of the bell curve of the
user span to uncover hidden needs of mainstream users more easily. Mainstream
users usually don’t realize, or cannot communicate, their potential unmet needs,
whereas the needs of extreme users are amplified and easier to study.

The concept of extreme users is extended and systematically developed in i.DT:
Sorted by the frequency of using certain products or services, extreme users can be
frequent users, less frequent users, or non-users. As for user experience, extreme
users can be hackers or novices. Considering other aspects, extreme users can be the
ones who use products in an unconventional or wrong way (e.g. WLAN as a product
used by miners to communicate, locate or conduct rescue in extreme conditions of
coal mines). Extreme users can also be defined as those who use alternative
products to serve needs that might be shared by the mainstream (for instance, in
the miner localization project “DigitUp”, the team studied ants as extreme users
who have lived for hundreds of millions of years as “miners” in order to explore all
possible solutions of communication for coal mines; another team that researched
shop lighting made some interesting observations and interviewed users in a “dark
restaurant” where clients dine in complete darkness).

In the project CEEB—“Cozy and Energy-Efficient Building”, a building man-
agement project, the typical users of the building’s control systems are building
managers and staff in the control room. The development team broke the thinking
box of focusing on “central control system”, and instead, investigated extreme
users: home dwellers and office staff. To take the temperature control system as
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Building Occupants

/N

Home Users Building Operators

Extreme User Main User Extreme User
* Pay their own energy bill + Do no need to pay the bill
« Do not want to sacrifice the * Care about comfort more than
comfort when saving energy energy cost
* Want more information about * Want to have some control in
the home environment the office environment

Fig. 2 Extreme users in building temperature control

an example, energy-saving and environmental protection are both hot trends in the
area of smart buildings. But just as Fig. 2 shows, building occupants do not care
about the energy bill because they do not have to pay it, but they care a lot about
their personal comfort. In observation and interviews, the team recognized that,
particularly, female office workers in a high-rise building feel too cold in summer
and put blankets on their desk. The team made another interesting observation that
some of the office staff “go against” the smart system. Some office staff blocked the
smart curtains that fall automatically for shading the sunshine in the summer, just
because they wanted to enjoy the sunshine!

There are different levels of needs, which make it harder to identify the hidden
needs. For example, the basic need of the office staff in Fig. 2 is “to control
temperature”, which is easy to meet, but products that only meet the basic needs
are not competitive enough. A higher level of the needs—*“to conveniently control
temperature” would rule out some products with low usability. Moreover, the
ultimate goal is to find out the meaning behind the user’s needs, which enables
the team to think beyond short-term solutions. For the employees working in smart
buildings of tier-one cities in China, they typically pursue premium purchases and
seek highly-rewarding lives. Thus, only when “temperature control” is linked with
“high-quality life” can the hidden needs of the office staff be met. In this case, “to
have enough freedom to adjust the surrounding environment to their comfort” was
the basis for the team to look for opportunity areas and move on to brainstorming.
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Needfinding Conducted by Engineers

Most of Siemens CT’s R&D personnel are experts in a certain technology field and
hold a Master’s or Ph.D. degree. Contrary to the stereotype of experts sitting in front
of computers, or conducting experiments in labs to solve a technical problem,
engineers in i.DT projects must go into the field to face end users and other
stakeholders. The development team collects first-hand information on the real
situation through carefully prepared and conducted observations and interviews.
The resource from Siemens marketing is certainly important, but the goal is not
only to uncover real hidden needs, but also to enable a development team to create
innovative products through strong empathy with their users, rather than simply
satisfy rigid product requirements delivered to them. This qualitative approach to
collect needs of extreme users by engineers has proven to be very powerful. “It took
this young team in CT just 3 months to get such a thorough understanding and many
insights about the market, while it usually takes more than a year for a mature
marketing department to do it”, a manager said during an inspection of an i.DT
project.

Brainstorming to Generate Unique Ildeas

i.DT brainstorming is designed to fit with the learning style and thinking mode of
Chinese, encouraging leading experts to think out of the box and stimulating them
with inspirations for unique ideas. Examples of brainstorming tools are: inviting
colleagues from other technology fields, thinking by action: sketching and
prototyping, interactive storytelling, “yes, and” rather than “yes, but”, as well as
brainwriting. Most Chinese engineers are reserved, and tend to keep any thought to
themselves unless it can be deemed perfect. But most brilliant ideas are incubated
by collision of thoughts from different people. How might we encourage teams to
express their immature ideas?

Taking “interactive storytelling” as an example, team members are asked to tell
different stories about their project stakeholders through role-playing. Freeing their
bodies helps to build a lively brainstorming atmosphere and stimulate ideas through
stories. For example, in a medical care project, the team members conducted
brainstorming sessions in this interactive way to find breakthrough ideas about
how to provide fun medical services for child patients. A female engineer, over
30, assumed the role of a 7-year-old patient talking with her mom at home when she
received regular urine tests. The engineer recalled that “I am a mother of a 5-year-
old boy, so I supposed I had a pretty good knowledge of what he thought every day.
To my surprise, it still brought me many new ideas and inspirations in the story-
telling exercise.” She found out that, in the world of the little girl, the household
urine test equipment was old-fashioned and scary, although she was always
awarded with candies after every test! If the process of a urine test could be
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designed as a relaxing chat, resembling one between the girl and her Barbie, then
the urine results would be much easier to get, and moreover, the experience for both
the mom and her child would be much more enjoyable.

i.DT method coaches have developed different brainstorming methods and
workshops customized for the needs of different types of projects and teams. The
ideas from brainstorming are converged and selected by criteria: user desirability,
technology feasibility and business viability.

Low-Resolution Prototyping and Testing to Speed Up
the Innovation Process and Mitigate Risk

Benchmarking is conducted along the project to evaluate and further develop ideas.
i.DT benchmarking is not just about product positioning vs. competitors (market
benchmarking), but also about particular functions (function benchmarking) and
user interaction (experience benchmarking). In one example of experience
benchmarking, fast-food chains like McDonald’s are famous for the speedy conve-
nience brought to clients; it became one team’s benchmark for setting up high-
volume processes in Chinese hospitals for well-developed health care procedures in
brain stroke care.

In addition, prototyping and testing are extensively applied to verify and explore
of ideas and user needs. In i.DT’s 4-month training/coaching program, needfinding
serves as the basis, brainstorming serves as the medium and prototyping serves as
the framework. Prototyping tasks are assigned every month to achieve different
goals and motivate teams to study the project topic from different angles. For each
prototyping stage, the team is expected to go through the whole i.DT process, and in
the end, four iterations of the i.DT process are completed to achieve a validated
functional prototype.

The four prototyping stages are adapted from the ME310/Engineering Design
Thinking course at Stanford University. The first prototype stage is Critical Func-
tion/Experience Prototype (CFP/CEP), which asks the team to get started beginning
with the one or two most critical aspects, rather than trying to conquer the whole
innovation challenge at once. After the first round of prototyping, teams usually
tend to focus on a certain solution, ignoring other opportunities in the project. The
second Dark Horse Prototype lets teams put existing findings aside, pick a different
critical aspect not yet considered, investigate needs of corresponding stakeholders,
and develop wild idea-based prototypes with a low assumed likelihood of success.
The first two stages are in the diverging phase of the project, whereas the last two
stages, the FunKtional Prototype and FunCtional Prototype, are in the converging
phase. During FunKtional Prototype, teams ought to crystallize their learning and
ideas into one to two system-level prototypes that do not have to function
completely. At this point, teams should take into consideration requirements from
people, technology and the market. In the final phase, an original functional project
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Prototyping Stage 1 Prototyping Stage 2 Prototyping Stage 3 Prototyping Stage 4
Critcal Function/ | " Dark Morse "] FunKtional Prototype FunChional Prototype
Expenence Prototype Prototype

Personalized and Intedligent
Building Control System

Web-based Al assistant

Diverging Phase Converging Phase

Fig. 3 Prototype stages of the building management project “CEEB—Cozy and Energy Efficient
Building”

Prototyping Stage 1 Prototyping Stage 2 Prototyping Stage 3 Prototyping Stage 4
Critical Function/ Dark Horse FunKtional Protetype FunCtional Prototype
Experionce Prototype Prototype

Heimet as sound amplifier and Industrial WLAN Module F Wireless Lifesaver for
recelver for communication Platform for system integrators WLAN Module Platform miner on WLAN Module Platform
Diverging Phase Converging Phase

Fig. 4 Prototype stages of the miner project “DigitUp”

outcome with disruptive potential is expected, which should be presented with a
practical business model, ready to convince the BU about user desirability, tech-
nology feasibility and business viability. The four prototypes from CEEB, as shown
in Fig. 3, exemplify how development teams, by following the iterative i.DT
process based on different prototyping tasks, can effectively develop innovations
with disruptive potential.

In i.DT, a prototype is not used for verifying technology feasibility (e.g. whether
the structural strength of gas turbine blades meets standards or not), but as an
effective tool to communicate ideas, lubricate brainstorming and get feedbacks.
Figure 4 shows several examples of the concept prototype from miner localization
project “DigitUp”. Rather than spending several weeks of hard work with hardware
assembly and software programming, this project team put together some paper
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models costing only one fun hour to make their ideas tangible, enabling them to test
their ideas with system integrators to get timely and critical feedback.

Testing is not only a way to get feedbacks from users on whether a solution is
desirable or not, but also a way to test products’ technological feasibility and
commercial viability. i.DT propels teams to use “not-me-too” and “not easily
copied” as principles to come up with competitive ideas and prototypes. This
usually requires strategic feedback from upper management and business experi-
ence shared with the BU. The i.DT training program provides a platform for
innovation where ideas with disruptive potential could become more than just
patents: actually a part of the business roadmap, and later on, new products or
features for products in the market.

1.DT Outcome

In the previously mentioned building control project, CEEB, the team un-earthed
one need of extreme users: “to have enough freedom to adjust the surrounding
environment to their comfort”. Through several iterations of the i.DT process, the
team consolidated their innovative ideas: to provide building users with a person-
alized and intelligent control system. In a building with Siemens’ smart building
management system installed, the interior space is virtually divided into a number
of sub-spaces; each employee—as a building user—can personalize temperature,
light, even the health index of the surrounding environment, simply on their smart
phones. The building management system will design the sub-spaces according to
each user’s locations and personal preferences, so that users can directly interact
with the building and enjoy a better working environment.

1. A new way to do an old thing Add office occupants in the
control loop

2. Good enough for an initial market Office building: personalized

Building Infrastructure segment comfort, extra energy saving
Automation System (implement)

(control)

3. Innovation could be further Mobile technology, etc

improved

—“’ﬁi :‘

Personalized control
‘(“‘\_

Personalized Intelligent Control . “

Intelligent centralized control

Mobile Technology

Fig. 5 The integration and fusion innovation in the building management project CEEB: starting
horizontal with market-/user-needs and going vertical through technological strengths
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As Fig. 5 shows, this innovation outcome has overthrown the first generation of
personalized, but general control using control panels and the second generation of
smart, but centralized control using control centers. To develop sustainable inno-
vations, the team went into great depth and identified vertical technologies that
could be continuously improved by leveraging Siemens technological strengths in
areas like mobile technology. Moreover, based on the concept of accurate energy
distribution that fulfills users’ different needs, the innovation outcome also satisfies
the needs of other stakeholders (government, building owners, etc.) by saving 15 %
more energy than the existing smart building control system.

i.DT projects always have two goals: the first is to provide an innovative
outcome with disruptive potential that becomes a part of the BU product roadmap.
The second goal is to have trained team members able to apply a need-driven i.DT
approach in their future projects and disseminate i.DT methods and mindset to the
innovation community in Siemens.

Learning and Future Plans

Supportive Innovation Management and Supportive
Ecosystem Are Critical Success Factors of i.DT Innovation
Projects

The validated functional prototype as the outcome of the i.DT process is expected
to return to the BU for implementation and commercialization, to create real
business value. For any innovative ideas to traverse pre-development in the R&D
department and enter the development stage in the business unit (valley of death),
the challenge in a multinational company like Siemens is to have strong upper
management support, as well as close collaborations between Corporate Technol-
ogy and the various business units. To reinforce supportive innovation manage-
ment, the i.DT expert team has set up a Steering Committee with stage-gate project
reviews to encourage active participation of upper management from the project’s
starting point. The project development teams are also urged to build up strong
networks with upper management teams from both CT and BU to guarantee both
access to critical resources and their commitment in decision-making processes.
But in the entrenched business culture defined by hierarchy, discipline and profit,
establishing such management support and empowering network is extremely
difficult, as is ensuring that any original idea can survive from the bottom up.
Thus, it is critical to build up a strong database of case studies to establish i.DT’s
reputation through successful projects. In the absence of data for direct comparison
of project outcomes with and without the intervention of i.DT, as well as long-term
evidence of increased patents, publications or increased new products coming from
i.DT-based innovations, the i.DT expert team has nonetheless built a framework for
each distinctive case and extracted best practices from every project. The i.DT
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program, with its process and methods, is exemplified by these case studies that
have had impressive positive impact in upper management meetings and new
rounds of i.DT training. In addition, extensive research has been carried out to
collect case examples of human-centered B2B development projects from external
resources, to convince internal upper management from both CT and BU.

The i.DT expert team has also been committed to strengthening the necessary
support for project development teams by fostering the innovation ecosystem. Since
the beginning of the program, the i.DT lab Tian Gong Guan has been designed as a
busy and colorful workspace, where teams from different departments come to
work together. Over time, this space, the creative atmosphere and design artifacts
from former projects, like personas and prototypes, have proved to be very inter-
esting to various internal departments, as well as external media and governments.
After 3 years of successful project development in the creative working environ-
ment, it has now expanded to the whole first floor of Siemens CT China. The new i.
DT space consists of a multifunctional workshop space, three project rooms and a
professional machine shop for advanced prototyping.

To cultivate the i.DT innovation culture, an innovation community was also set
up, in the form of an informal lunch meeting each Thursday at noon. The innovation
community has reacted quickly, with more and more former i.DT team members
involved in the loop. Moreover, the activities during the lunch meeting have
expanded from the early-on improvising exercises to more diverse events that
empower interdisciplinary collaborations. For instance, different research depart-
ments have volunteered to present their ongoing project activities in show-and-tell
form, and researchers invited from Tsinghua University shared their interesting
projects. Such events, traditionally held in closed-door meetings with decision-
makers, have given free access for the audience spanning numerous disciplines,
including healthcare, city and infrastructure, industry, energy and personnel from
Intellectual Property, Human Resources, etc.

But this is still not enough. There are a number of different innovation initiatives
within the huge global network of Siemens; the 1.DT expert team believes future
collaboration with these internal innovation initiatives will be as important as
cooperation with external innovation communities.

Customization of Innovation Programs Is Critical
for Industrial Business in China

The innovation program was initiated as a systematic short-term (4-month) training
program, with four teams working in parallel on four distinct topics. The program’s
short time horizon was determined by the profit-driven business environment that
demands potential business value for ramp-up. It was also intended to reinforce
speedy iterations of the innovation process, which is especially critical in the
rapidly growing markets in China. But early on, the i.DT expert team figured out
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that a fixed training duration was impossible in a business environment where
different research projects have different timelines and the availability of
researchers is highly unpredictable. And, usually, further support from i.DT method
experts is needed after the completion of i.DT training, which marks the start of a
new project to nail down user requirements, technical specifications and a business
plan. Thus, more flexible i.DT training, from short-term introductory workshops to
long-term collaborations, has been designed and provided.

An intentionally diverse team from different departments (R&D engineers from
CT and BU, marketing, sales) is hard to fulfill, sometimes because of the lack of
resources and availability, but also because of internal competition and the discrep-
ancy of interests among decentralized departments of a big company. But interdis-
ciplinary collaboration has been proven to be very powerful, even when different
teams sit in the same workspace, occasionally exchanging thoughts. For instance,
one team working on indoor navigation was inspired by a shop lighting project team
to use light as a tool for navigation. The i.DT expert team has thus designed several
cross-team collaborative exercises to encourage such outside-the-box inspirations.

In addition, the training program has been customized to incorporate hands-on
training and coaching with teaching-by-doing. Unlike university students who
regard learning as the key driving force for projects, most project teams expect i.
DT to be an effective tool to better deliver business value. Many new team members
are skeptical about i.DT upon entering the lab. Learning an ambiguous innovation
process is not simply about knowledge delivery; the team has to learn by doing,
with interest and motivation. Thus, the i.DT expert team acts more like an active
participant in the project team, going together with the team into the field,
conducting brainstorming with different stimuli, and building low-resolution pro-
totypes with them. For instance, in a past medical care project, the team had made
little progress for 2 weeks in terms of needfinding, since they were reluctant to
reach out to hospitals to get first-hand information about the environment, stake-
holders and processes; one i.DT expert took them into a hospital on the following
Saturday. By observing patients and talking with the patients’ families in the brain
stroke inspection ward, the team found many unexpected insights, especially about
how completely ineffective the current pre-hospital workflow was. Such hands-on
training and coaching gradually changed the team’s mindset to actively apply i.DT
methods in their project.

Building up case studies with close relations to Siemens businesses is also a big
part of the i.DT training program. As mentioned before, the case study is a powerful
tool to secure business collaboration supported by upper management and it has
been used as intuitive training material for teams to quickly learn by example. The
most frequent question the i.DT expert team faced by team members has been
“Have you got a successful example using this methodology from a project similar
to ours?” The 1.DT expert team believes that human-centered design innovation
exists everywhere, from gas turbine to IP services, but if documenting and sharing
learning stop, method experts and development teams will have to start from
scratch and will not be able to build on it and speed up the process.
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Useful and Unique User-Driven Innovation Methods Are
Critical to Cultivate Innovative Thinking and Doing

To cultivate innovative thinking and doing of the development teams, the i.DT
expert team had to first prove the innovative nature of i.DT methods. Taking
needfinding as an example, if the experienced marketing departments have already
collected so much data about user needs, what is the point of starting over again?
How can we prove that hidden needs can be retrieved through i.DT needfinding
rather than traditional marketing? By resolving such questions, the i.DT expert
team has consolidated some unique user-driven innovation methods proven to be
useful for development teams in the Siemens environment in China.

For instance, the “Job-to-be-done” is early in the first phase of an i.DT project to
transform the development team’s business objective from the perspective of
technology to a focus on users. The immediate overturning of the original innova-
tion challenge at the beginning of the process effectively encourages participants to
start thinking unconventionally throughout the project process.

Many useful and unique lessons were learned from experimental exercises in
one project and were immediately applied to others in the program. The develop-
ment of the brainwriting method is such an example. Brainwriting asks the team to
write, rather than talk, to communicate and generate ideas, which is especially
effective in Chinese teams, where members are often too reserved to talk. Later, the
i.DT expert team also found out that brainwriting can be a powerful idea generation
tool to overcome cultural barriers in ideation sessions.

Some of the lessons-learned are yet to be built into the methods database for
training innovative minds. For instance, many i.DT team members have used other
innovation tools before: TRIZ, which provides successful principles in innovative
problem-solving of a particular problem; SCRUM, which is a powerful agile
approach to deal with complex projects in software development; and Six Sigma,
which is an analytic tool to systematically improve existing products. These
innovative approaches are not mutually exclusive with user-driven innovation
processes and methods, and should be intelligently incorporated together, to facil-
itate better innovation outcomes.

The i.DT expert team has kept updating the useful and unique methods in the
industrial environment in China that have become important assets for cultivating
innovative thinking and doing of the people. To foster this approach within the
talent pool, the i.DT expert team is also working closely with the Human Resource
department and offering workshops, as well as short-term projects, with the Sie-
mens People Development Program.

The world has been changed by innovation; so has innovation itself. The
innovation model of i.DT, developed by Siemens CT China and based on China’s
innovation environment, has achieved initial success. Corporate Technology in
China has over 400 employees, issued more than 1500 invention reports and has
had a great impact on Siemens global and domestic business. Through i.DT alone,
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nearly a hundred managers and researchers have been trained, with more than
13 business projects conducted. Many of the graduates from i.DT are now leading
1.DT innovators in their own areas of research. In addition, a number of “not-me-
too” innovation outcomes are in the pipeline of business implementation.

1.DT is still evolving. Development of i.DT itself is a human-centered project in
which the i.DT expert team is constantly adjusting existing methods and creating
new approaches, as well as developing programs to foster the generation of
innovations for Siemens’ customers.
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Abstract The Design Thinking method is often applied as a process for innovation.
Innovation, however, also always means change and requires a culture open to change.
To what extent can Design Thinking be used to implement change in organizations?

Design Thinking is actually more than just a process; it stems from the classical
disciplines of design and engineering. People with a professional background in these
disciplines—who had not only applied the practices and steps of Design Thinking,
but who had also internalised them—developed the method from their daily work
procedures. Today, we would call them “Design Thinkers”. The companies where
Design Thinking was formulated, especially the design agency IDEO, had an
established corporate culture. The components of this culture shaped the character-
istics of Design Thinking and are the foundation for every Design Thinking process.

Organizations interested in using the method should differentiate between the
following two aspects and decide how far down the road they wish to go in a change
process:

e Are they only interested in the method’s classical function as an innovation
process—as a tool to develop innovations and shape change?

e Or do they want Design Thinking to become an element of their corporate
culture—as a sum of characteristics that make a company culture generally
more innovative, more agile, more adaptable and more flexible, thus creating a
culture of change?

These two aspects can not only be used together, but can also work separately
from each other; as the process can not only be a fixed part of the culture, but can
also help in its transformation. Design Thinking can be used beyond products and
services to change organisations and create new corporate cultures.
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To initiate a process of change by Design Thinking, the following methodical steps
must be interpreted in the according context (Fig. 1):

Design Thinking as a Step-by-Step Process

The first step in a process of change, called UNDERSTAND or DEFINE, involves
describing and taking a snapshot of the status quo—or current, company-specific
ecosystem. This situation is described as a classical analysis of the current situation.
The purpose of this first step is to identify an initial approach to change in the
existing company structure. Often, “low hanging fruits”, (aspects of an organization
easiest to change) hold the greatest wealth of information. Based on the research
and analysis of hard facts (among others: external and internal communication,
previous measures implemented for change, processes for personnel development
and motivation), Design Thinking also involves the collection of “soft facts”—
information that has not been documented and therefore can seldom be read.

The Design Thinking team’s objective in this phase is to acquire a feeling for the
current nature of the organization, which gives the Design Thinkers the necessary
basis and confidence to take the next step to the most important, most difficult unit
of an organization: the people who must be changed.

The Design Thinking team collects more than just company data; it seeks and
defines the nature of the organization.

The next step, OBSERVATION, is the main source of information to uncover
the organizational structure’s “soft factors”; the main inspiration for change comes
from qualitative investigation of people. These people can be employees, managers,
partners of the company or former and, perhaps, even future employees. This step

Understand

Fig. 1 Steps of the design thinking process (Lornes)
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simply involves questioning people while they do what they do and observing their
behaviour while they do it, as well as during other necessary activities. The real
value of this important step only becomes apparent when careful observation and
the dialogues and interactions building on it are brought together.

This approach helps the Design Thinker to develop empathy with the employees
and relevant stakeholders; what do they think about the processes, hierarchies and
organizational structures? What are their rational conclusions and what are their
emotional reactions? The aim is to augment the information base acquired in the
first step of understanding with further perspectives, thereby obtaining a more
comprehensive, qualitatively finer picture of the company. This also involves the
observer immersing himself in the change context to get a feel for motivations,
motives and attitudes of employees and decision-makers in the face of change.

Conscious observation can already produce surprising insights in a short time: an
exercise called “Whose life is it?”” was conducted in a Design Thinking workshop
held by a premium automotive manufacturer for a large group of middle manage-
ment. The objective was to answer qualitative questions about a stranger as a team.
The only help the participants had was a pile of photos that the person concerned
had taken of his everyday life, but which did not show the person himself. The team
thus had to construct answers to unknown facts on the basis of a few visible data
points.

For example, what media is read/used in the household? What daily rituals does
this person have? One of the many questions about the stranger in this workshop was
“What car does this person drive?”. Six teams from the manufacturer took part in the
exercise, each with a different set of photos. The sets covered a broad spectrum of
society, from a Berlin based student, through a pensioner and her family in the
Bavarian countryside, to a high net worth individual in Frankfurt (Fig. 2).

When the teams presented their results, the director of the unit noticed that none
of his managers had had the confidence to think that even one of the strangers from
the pictures would drive the company’s brand. This observation alone woke him up
to the fact that there were fundamental problems with self-perception in his
organization and in his departmental culture.

In the very important strategic step of SYNTHESIS, the information, statements,
observations and assumptions collected in the former step are visualized in their
totality and in context. The original ecosystem of the organization drawn up at the
beginning should, by now, have been augmented by much more information, many
questions and a few answers. This wealth of data now needs to be “boiled down”. It
is checked for what fits together, what leads to the next, where dependencies exist
and where, for example, tensions make a relationship interesting. By sorting
information and questioning, behaviour, needs and motivations become clearer,
but in an abstract way. The aim is to distil the essence from the complexity of
information, to create an overview of the most important dimensions of the
organization.

This overview is the most important result of a Design Thinking process,
especially for organizational tasks, as it serves as a tool, not only unveiling the
potentials for change and improvement of organizational objectives in a clear way,
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Fig. 2 Whose life is it sheets (IDEO)

but also, creating a decision-making basis, giving the potentials possible direction
and priorities.

The end of the synthesis step is formed by the important apex between the large
input part, which involved mainly collection, understanding and processing and the
output part, with the goal of designing something new. Only now does the team
actively engage in the next process step of developing solutions for the hurdles and
use of the drivers it identified.

The original terms of reference or orientation of the project are often adjusted on
the basis of the synthesis. It sometimes happens that a problem at product level
turns into a completely different problem at an organizational-cultural level; for
example, in a large hospital challenged to improve the service. The synthesis of the
collected information resulted in an overview, comparing patient and hospital
motivations to discover potential for innovations. The motivations of the organiza-
tion and patients proved to be completely different. For patients, there were few
more emotional experiences in their lives than their hospitalization. For the pri-
vately run hospital, efficiency was the overriding imperative. The representation of
this situation as a Venn diagram alone sufficed to convince hospital management to
rethink its strategy. The processes were redrawn in the end; all situations where
there were points of contact with the customer, (the patient), were re-examined and
the process redesigned with consideration of the role and effect of the personnel,
from the patient’s point of view. This resulted in a complete reorganization of the
hospital, leading to significantly greater customer satisfaction (Fig. 3).
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Patient

Touch Points

Fig. 3 Hospital opportunity framework (IDEO)

The IDEATE step is actually the easiest part of the Design Thinking process.
This is because the team already knows, from the intensive work performed, where
solutions are to be found and can now finally begin giving them form. An ideal
psychological starting point for the generation of ideas; everyone knows that almost
all ideas will go in the right direction. The only question is; which are the best? This
phase forms a team-dynamic highlight in the process, because it makes much that
was previously theoretical and vague, concrete and tangible. A variety of creativity
techniques can now stimulate the imagination of the idea generators. In addition to
team members, people who have not yet, or barely, played a part in the process so
far are also welcome to take participate in this step.

The basis for every idea generation, if formed by the potentials and directions
derived from the synthesis, are the questions resulting from them. The formulation
of these questions is an art, because it should leave the idea generators with enough
room for free thinking, but still lead to a specific goal. It is important though, that
the ideas are as concrete as possible: especially, when it comes to ideas for
organizational development. They can be certain measures or even product ideas
that embody a process or a new role in the organization. The more tangible an idea
is, the greater the chance that non-participants can understand and therefore accept
it quickly. They will understand not only the idea and its objective, but also how it is
to be implemented.

An organization can recognize the value of change best if its effects can be seen
in real results, better procedures, more transparent processes, appropriate role
allocations and innovative and marketable products and services. Such concrete
results radiate into the organization and all organizational units understand their
value immediately. The step of PROTOTYPE is thus also extremely important for
changes in the organizational context: very early and rough implementation of ideas
encourages the people concerned to make mistakes and learn from them. Deliberate
use of prototyping as a tool usually fosters a very fertile “error culture”. Mistakes
that are made and identified early on in the process are seen here as progress and
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thus accepted as a success. The general speed of development and, therefore, the
agility of a company can be increased substantially by this mindset.

Prototypes can be role-plays, presentations, drawings or ideas put together in the
most rudimentary form. Anything and everything is allowed to give employees,
managers and other stakeholders a concrete impression of what the new structure or
conceived process or product will feel like in the company and how it will unfold.
The aim of the prototyping phase is to understand ideas with more than just a
rational-logical mind. A prototype helps not only in understanding an idea, but
experiencing it! That applies not only to future users, but also to the Design
Thinking team itself. Prototypes are the only way to simulate the interaction
between motivation and the corresponding context, thus obtaining a holistic reac-
tion to an idea in the last step of testing.

A large company in the telecommunications sector wanted to stop subscribers
leaving. Solutions were to be developed in a Design Thinking process. While
preparing the synthesis presentation, the project team realized that the steps that
would be necessary to solve the problem required an almost revolutionarily differ-
ent organizational mindset and management of the organization. Management was
reticent in the first talks on the change being considered. To address this, the team
decided to recreate the key moments the team itself had experienced in the field
while observing customers, in a rough and simple way. This took place in a large
room where the journey through a 2-year tariff contract could be “experienced”.
Before the proposals for change were then presented to a large group of decision-
makers, every participant first had to experience the “prototype” of a 2-year tariff
contract. They were thus able to experience their own brand and offer from the
customer’s point of view, as well as a customer’s time perspective. This procedure
did not produce the expected result. But the “room” was used at the end of the
project to extend the company’s management training using the experience of the
“tariff” room. The room was developed and expanded during the following years;
every new middle management employee must now experience this room and
develop solutions on the basis of this experience. After enough company employees
had worked with this method, a new tariff was actually introduced 3 years later,
shaking up the market considerably; it soon became the number one tariff in the
market. This product would not have been possible in this form 3 years before; all
triggered by a prototype.

The phase of prototyping is closely connected with the TESTING step be-cause
the prototype serves the Design Thinking team as a starting point for testing the
effect of the solution developed on people who will be concerned/affected by it in
the future, thus incorporating them into the design process. In contrast to the
generative research in the observation step, which seeks inspiration, this phase
involves formative research; the ideas are refined and perfected, taking future users
into account. This step is critical for the success of the planned measures, partic-
ularly for organizational change, because an extensive testing phase counteracts the
risk of a “not-invented-here” attitude, or top-down implementation.



Design Thinking: Process or Culture? 189
Characteristics of a Design Thinking Culture

There is an ideal set of circumstances that those applying the Design Thinking
process should have for the best-possible implementation of the process, including
the characteristics mentioned initially, which already existed in the corporate
cultures of the “fathers” of Design Thinking. The characteristics or features
described below are rarely mentioned in literature. They are, however, the proper-
ties that make up the actual value of the method and place a company in a position
to establish a corporate culture that uses change in a creative way.

Holistic
One of the big advantages of the Design Thinking approach is the holistic exam-
ination of both, the problem and the possible solutions. The method is very similar
to systematic thought; the wealth of knowledge can only come from understanding
the context and influences between people and their environment, people between
each other and people themselves in the context of their behaviour, needs and
motivation.

This means those who apply the Design Thinking process must perceive both
separate elements and their interaction as a whole, probably discovering inspiration
for solutions in the spaces in between.

Open
The most important feature distinguishing Design Thinking from other methods is
its openness: openness to other approaches, to extensions and additions, as well as
openness to adaptation of the process specific to each problem; the steps of the
process should be understood more as an orientation than as a strict sequence. This
essential feature of the method establishes the prerequisite that various disciplines
are able to work with it. This is a secret of its success; the method manages again
and again to give creative people direction and to induce logicians to think laterally!
This openness demands quite a bit from Design Thinkers; above all, that they
feel comfortable with uncertainty, or ambiguity—a fundamental requirement when
creating something new. As Captain Barbossa said, in the blockbuster film “Pirates
of the Caribbean”: “For certain you have to get lost to find the places that can’t be
found. Elseways everyone would know where they were!” His enthusiasm for the
unknown and his logical conclusion make him a perfect Design Thinker. He knows
that he needs to experiment to get ahead. Experimentation, in turn, requires
creativity and then assessment. Quick trying, making mistakes and learning from
them: openness means having control over the interplay of convergent and diver-
gent action, of width and depth.

Empathic

Empathy, the ability to put oneself in somebody else’s shoes, is essential to
incorporate their wishes, hopes and fears in one’s own perspective. This empathy
should also go so far as to be able to understand situations and their causes and
effects. The ability embodies looking beyond the obvious and perceiving more in
what one sees than mere data and facts. These qualities allow us to derive
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unexpressed relationships and draw conclusions—beyond visible behaviour—on
the needs and motivations of other people, who are always at the heart of every
challenge.

Empathy is also the fundamental requirement for Design Thinkers, enabling
them to accept team members with different backgrounds and the members of other
organizations. It is important that each team member can assess the strengths and
weaknesses of his colleagues: what ideas, feelings and intentions do the individual
stakeholders have and which of them need to be addressed?

Intuitive

Design Thinking also differs from other methods in this point because most other
processes explicitly exclude intuition. However, the growing complexity of tasks
and relationships requires a new way of looking at things and a new way of
thinking. It no longer suffices to extrapolate a future from available facts alone.
The changes of today’s times are too multifaceted and too fast-paced for soft factors
to be ignored. The inclusion of intuition offers a dimension that should not be
underestimated. After all, intuition is a characteristic inherent to virtually every
human being. By immersing themselves in a problem, Design Thinkers sharpen
their senses for another view of the world—a view through the eyes of the problem.
This changes not only their data basis used for logical thought, but also their
feelings. The feelings are fed and lent expression in intuitive reflection of the
problem: the synthesis of understanding and what has been experienced, which
constitutes the actual learning effect, the increased insight acquired through Design
Thinking.

Optimistic

Design Thinking is a method aimed at positive change. This can be improvement of
a product or service with regards to function, benefit, value or price, or the goal
could also be direct growth or an increase in productivity.

However, it is in the nature of Design Thinking not to achieve growth or an
increase in productivity for its own sake, but (in the sense of holistic thinking) by
changing or improving products, services or environments. The last-mentioned
includes organizations and their work environments, conditions and processes:
their corporate culture. Many examples show that a positively changed corporate
or management culture can lead to growth.

Last, but not least: Design Thinkers never see problems as problems, but as a
challenge producing a chance to create change from them! The ultimate goal of the
Design Thinker should be to improve life quality of the people concerned—whether
customers, stakeholders or employees.
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Chances and Limits

The future of the method lies in linking the use of the process steps with develop-
ment of the characteristics described. The characteristics associated with Design
Thinking represent a way of thinking, or philosophy, which can be the basis for a
(corporate) culture in the long term; good Design Thinkers are not only able to use
the process to identify, articulate and leverage existing possibilities, but also to
change their own thought modes so that they can recognize potential they them-
selves must first bring about. That means they can find answers to questions that do
not yet exist!

The method can also help to estimate to what extent a change is necessary, or
how far it must go; it leads through questioning of the obvious—in the best case—to
rethinking what exists and to “creative destruction”, as Schumpeter describes
it. Growth through change is a goal that is a market-economy law affecting every
company.

Change is usually a lengthy process. The method has a clear role in the overall
process of change, forming the first step, the start, to bring about systematic
changes. It helps deal with ambiguities and articulate the right questions, as well
as identify and formulate possibilities and potentials. The ideas that are then
generated and represented in rough outline are extremely useful for initiating
change.

Designers are not necessary to apply the method successfully; few people have
the talent to create good design. However, it is possible for many people to learn the
method and become good Design Thinkers.

Such a clearly defined role, however, also limits the method at the same time;
Design Thinking is not able to cover the span from the need for change to final
implementation of results. Design Thinkers usually lack the patience for detailed
implementation of solutions. They leap too quickly into the method of the new, the
different, the extra: that path between the possible and the necessary. Design
Thinking is ideal for discovering the possible, for finding arguments for a decision
and for prioritizing them. Its repertoire even includes a first form as ideas. However,
the method does not contain what is necessary to turn this into a usable and accepted
solution. This is where the individual disciplines come in (among them: designers,
organizational experts, HR professionals), with the knowledge and skills to fill a
new idea with life and to implement it in a company.

Another limit of Design Thinking comes from one of its biggest assets: open-
ness. The various configurations of the process make it difficult for many people to
understand it and often do not offer decision-makers enough reliability and cer-
tainty. You definitely need courage to use the method; but on the other hand,
courage is the most important fundamental requirement for innovation and change.
And Design Thinking is the first step in the right direction.



Designing from the Future

Michael Shamiyeh

Abstract In the last decade we have witnessed vibrant interest in Design Thinking
that certainly has surpassed other important debates in management, such as on
disruptive innovation or business model innovation (Google Trends or references
listed in Google Scholar portray an impressive picture!). This development is
remarkable insofar as research on Design Thinking is still in its infancy, generally
lacking in robust findings. Moreover, the great outpouring of interest has rather
simplified our current knowledge of Design Thinking, instead of deepening our
understanding of its operative nature and possible applications. The purpose of this
article is to take stock of Design Thinking by pinpointing a central feature that has
been explicated, but not consistently developed further within current debates on
the subject. I sense a great necessity to restate Design Thinking in ways that make it
more future-oriented and less of a process that embraces today’s immediate chal-
lenges. This key enhancement provides a basis upon which to build future research
that can offer a wider scope of application of Design Thinking and direct attention
to leadership required to embed Design Thinking in organizations, to create desired
futures for business or society as a whole.

Keywords Design thinking « Design dialogue ¢ Social construction ¢ Sensemaking

Introduction

In the last decade, design methodologies gained extensive attention beyond the
disciplinary boundaries of the field. In particular there has been a great outpouring
of interest on the part of corporate executives and management scholars who see in
the designer’s creative-analytical mode of operation, in his or her way of thinking, a
strong and even unique potential for business innovation. As a matter of fact,
Design Thinking has been viewed as the next competitive advantage (Martin
2009a). Beyond its well-known capacity in the process of envisioning new oppor-
tunities to unleash collective imagination (e.g., Lockwood 2010; Roam 2009;
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Ware 2010), scholars particularly consider Design Thinking as a powerful tool to
boost innovation (e.g., Brown 2008, 2009; Kelley 2004; Kelley and Littman 2005;
Shamiyeh 2007b, 2010, 2014; Verganti 2009) and to formulate business strategies
(e.g., Boland and Collopy 2004; Liedtka 2000; Lockwood and Walton 2008;
Shamiyeh 2007a).

Nevertheless, while the extensive literature contributes much to our understand-
ing of possible applications of Design Thinking to achieve key business objectives,
there remains an ambiguity about the nature of Design Thinking in the context of
management. Contrary to debates in the design disciplines on the particular nature
of design methodologies (e.g., Buchanan 1992; Cross 1993; Fuller and McHale
1963; Jones and Thornley 1963; Lawson 1980; Rowe 1991; Spillers 1974), in the
field of management it is still not clear whether theory related to “Design Think-
ing”—a quite recent label—is grounded on the thorough examination of a
designer’s cognitive processes, his or her mode of reasoning and decision-making,
or on a designer’s actual mode of operation, the way of giving form to a particular
problem. Significantly, despite this lack of clarity there seems to exist broad
consensus about the key role of observation in the Design Thinking process
(Brown 2009; Kelley 2004; Kelley and Littman 2005; Plattner et al. 2009): Viewed
as an activity similar to that of an anthropologist who develops empathy for people
by watching their actual experiences in the context of artifacts (physical spaces,
products, etc.) and services, observation discerns what people really want rather
than delivering quantitative data about known circumstances, as in conventional
market research. It involves the Design Thinker in the immediate circumstances
people encounter every day and thereby becomes a primary source for insights that
inform the design process.

The benefit of Design Thinking’s emphasis on observation in the creation of new
business solutions is obvious. For a long time it was common in management
practice and education to solve current problems, not by observation, but by
inferring from the past. That is to say, on the basis of past experiences, the problem
solver investigated and evaluated a series of alternatives with the support of
scientific or empirical methods to finally come to a decision for further actions
(Fink 2003). Such a problem-solving approach, management scholars have come to
understand, entails a problematic limitation: It suggests that the analysis of past
conditions will provide the perfect solution for a current prevailing condition
(Boland and Collopy 2004; Martin 2009b; Shamiyeh 2007a).

On the contrary, observation—the study and embrace of immediate circum-
stances in the here and now—triggers a creation or “design” process of new and
appropriate alternatives, rather than their discovery in the past. It is in this sense that
men and woman running businesses have begun to understand that in the face of the
increasingly diverse complexities of our world, Design Thinking in which obser-
vation takes center stage, can be a powerful tool for adapting businesses to actual
market developments.

But it is the purpose of this paper to show that it is precisely today’s
overemphasis on observation that obscures the powerful capacity of Design Think-
ing to create futures that people truly desire, instead of creating solutions in
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response to immediate circumstances people encounter today. IDEO’s often-cited
shopping cart project, first aired on July 13, 1999 on ABC News, is a case in point.

By observing customers’ behavior in improvising to find their way through a
supermarket, IDEO’s design team drew a series of conclusions in regard to the
design of a more convenient shopping experience (possible in the given context of a
supermarket). The design firm’s deep empathy for consumers—fueled particularly
by watching what customers didn’t do or by listening to what they didn’t say—led
to the design of a new shopping cart that invited customers to a new shopping
experience. The design team matched need to demand. However, the case also
exemplarily reveals that the approach failed to initiate a larger process of imagining
and designing what consumers might truly value or desire beyond their immediate
needs. For instance, and just to name one of infinite alternatives, one might envision
a smart-fridge, which, every time it runs low on groceries, automatically orders
electronically from the local supermarket and gets refilled from an externally
accessible servicing door. To go shopping then assumes a completely different
meaning, with an immense impact on the associated business opportunities.

Whether or not this alternative is desirable, the example aims to show that a
strong emphasis on observation can be an impediment on two grounds: First, in
today’s common dissemination and application of Design Thinking, it is generally
assumed that something radically new can be derived from observing the here and
now. However, to focus on a given situation and to try to deduce or infer design
solutions from what is being observed, necessarily frames the problem space; that is
to say, by framing an existing context as a reference point for further development,
the solution space for new alternatives is automatically limited (Cross 2006; Kuhn
1962; Simon 1969). And second, what is more important, it prevents the designer
from initiating a larger process of creating—of designing—what people might truly
desire or value and encourages a mode of thinking that proposes to match imme-
diate need to demand. In short, it obscures the more fundamental question of “what
desired future do we want to create?”

Many well-known business cases reveal the value of a design approach that
“ignores” immediate circumstances in the here and now in favor of desired futures
that designers seek to create. We find those approaches particularly in situations
where products and services have reached their climax of performativity. For
instance, one might think of Cirque de Soleil’s response to increased popular
opposition to the use of wild animals or BMW’s iDrive automobile control unit,
which quite quickly gained immense market acceptance despite its strange appear-
ance and unseen mode of use. In none of these cases did an immediate circumstance
or an urge to directly match a need to demand trigger the design process.

In architecture, efforts to capitalize on such a future-oriented design process are
well known. Certainly, making use of this particular potential of Design Thinking
goes back to the first creations of an ideal civitas or city-state, which in antiquity
referred to both an urban and a socio-political organization (Eaton 2001). Whether
it is Thomas More’s conception of an ideal state of a republic on the New Island of
Utopia from 1516, Claude Nicolas Ledoux’s 1804 urban and social design for a
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Cité ideal, Ebenezer Howard’s late-nineteenth-century schemes for Cities of To-
morrow, or more recent projections (and realizations) for ideal cities by Norman
Foster, e.g., Masdar City—these are just a few examples of the many endeavors in
which architects have tried or are trying to translate conjectures of an anticipated
ideal state of urbanization into reality, rather than to observe, study, and embrace
the here and now. Of course, it should be noted, not all such developments were
desirable from the point of view of those concerned.

Furthermore, attaching great importance to observation blocks a Design Think-
ing approach that would embrace a larger process of imagining and creating what
people truly desire. For good reasons, however, this later approach is generally
ignored in managerial practice and scholarly research, despite its potential value for
innovating business or society as a whole. Indeed, and as will be shown in detail, to
study the actual circumstances that people (or customers) encounter and the possi-
bility to build upon real and given situations, strongly supports the proof of newly
conceived solutions. By contrast, to step outside the immediate problem space and
to design what one truly desires—regardless of the immediate challenges at hand—
certainly renders such proof difficult, due to the innumerably large range of possible
hypothetical entities the design process rests upon. Legitimacy, in this case, cannot
be acquired by truth or accuracy. Instead, it is about continued redrafting of an
anticipated future so that it becomes more plausible, uses many different sources of
corroboration, and thus becomes more resilient in the face of criticism. Such an
approach in the face of an actual problem certainly brings about a different form of
reasoning: Whereas in the former approach the Design Thinker searches for oppor-
tunities by observing and analyzing people’s behavior in the here and now in order
to hypothesize about potential design solutions, in the latter case the design thinker
starts by hypothesizing about a desired future, to then hypothesize about its
grounding in the here and now. Whereas in the former approach the newly designed
alternative quite naturally meets people’s demand in a given situational challenge,
in the latter people would be challenged by the need to adapt to an unknown (but not
necessarily undesirable) situation.

It is the aim of this article, therefore, to start with addressing in detail Design
Thinking’s potential to become more future-oriented and less of a process that
embraces immediate challenges people face. In order to do so, I will contrast
various forms of reasoning in the design process. The elaboration will also help
to clarify the richness of abductive reasoning in the context of the design process. I
will then pinpoint the benefits of a future-oriented design process and outline
particular limitations. Finally, I will direct attention to the larger implications for
organizations in their effort to embed such a design process in a value-generating
manner. Here I will particularly address the shortcomings of a two-step approach in
Design Thinking, by separating the design process as such from communicating its
results. I will conclude with recommendations for organizational embedding.
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Forms of Reasoning in Designing Alternative Realities

I want to start with a definition of how design is understood in the following
discussion. The understanding of design in general and its underlying process in
particular varies significantly according to the disciplinary perspective taken. For
the sake of parsimony, I therefore might propose to distinguish two basic and
widely recognized perspectives: On the one hand, we might think of design as a
material practice with a clear focus on making artifacts. Architects and designers
exercise this activity every day. Christopher Alexander, one of the leading pro-
tagonists of a design science, convincingly argued that designing is a “process of
inventing physical things, which display new physical order, organization, form, in
response to function” (1964, p. I). Alexander’s perspective certainly reflects the
most commonly held view of design.

On the other hand, however, we might view design in its broadest sense as an
activity aiming to transfer a given situation into a desired one, regardless of whether
we think of making an artifact or strategically realigning a company. Proponents of
the Information Processing Theory, notable Hayes (1978), Newell et al. (1959),
who called for cognitive-based explanations of creative thinking, showed that the
intellectual activity taking place in the design of material artifacts does not funda-
mentally differ from that involved in developing a new business model for a
company or an economic incentive program for a nation (Simon 1969). So con-
strued, the process of design can be identified in many professions far removed
from the “core” design disciplines, including business, education, law, and medi-
cine among many others. I will build upon this latter view of design.

Following up on the view that design is not exclusively concerned with artificial
objects, but also with all kinds of man-made phenomena (as opposed to natural
phenomena), it is important to briefly explain my recurring phrase “desired futures”
or its more abstract notation of “alternative realities.” This allows me to show how a
changing focus on a given or future situation induces varying forms of reasoning.
The use of the adjective “alternative” in combination with the plural “realities”
implies the existence of more than one reality; moreover, I seem to suggest that the
design of alternative realities may lead to the application of different logics.

Let me take up these thoughts step by step. In his elaboration of the science of
design, Herbert Simon showed that design “is concerned with how things ought to
be,” unlike science, which is all about “how things are” (1969, p. 144). Although
this may seem to be an insignificant difference, its larger implications for the design
process and the applied forms of reasoning are significant. First, an immediate
implication is that by nature, design has an open-ended context within which a
hypothetical alternative can be generated and tested. In other words, for designers
who devise artifacts (or artificial phenomena) with the aim of transforming a given
situation into a desired one, the generated alternative is dependent on how the
situation is framed and how one thinks the situation “should” be changed. Certainly
such a process is strongly guided by individual experience, creativity, and cultural
background, among many other aspects of design behavior (Lawson 1980; Rowe
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1991). Furthermore, situational problems that designers address are seldom simply
structured, but are “wicked” in the sense that they reveal complex interdepen-
dencies (Rittel and Webber 1984). Efforts to solve such problems usually generate
additional problems. Given these circumstances and coupled with the resource
constraints designers face, it is not possible to find one and only one optimal
solution that can satisfy all conditions and attain all goals (Simon 1969); rather,
design is necessarily about multiple possible alternatives that ought to be justified
individually vis-a-vis a particular situation.

I shall now explain my use of the plural form of “realities” before turning to the
core of my argument. I could, of course, shield myself behind the epistemological
implications implied by the use of the plural form in the phrase “realities” (or
“futures”) and simply suggest that design transforms “the” reality. In fact, there is a
deep hiatus between philosophical schools that address the intrinsic features of the
world (or reality, or the universe) that exists independently of our representations of
it, and those that address the social constructions of the world and therefore
investigate the relationship between the mind and reality. However, for good
reasons, | prefer to speak in the plural of realities.

Much of what we consider to be reality depends on our concept of objectivity
and the contrast between the objective and the subjective. Searle (1995) convinc-
ingly showed that proportions of our real world, objective facts of the world, exist
only by human agreement; that is to say, in contrast to brute and objective facts such
as mountains or molecules, which exist independently of our representations of
them, reality is also made up of objective facts that exist only because we believe
them to exist. Things such as money, marriage, or government are objective or
observer-independent facts in the sense that they are not a matter of personal
preference. The piece of paper that represents a five dollar bill should be the
equivalent of five dollars for all of us who are acquainted with the human institution
of money (Searle 1995). Hence, in contrast to brute facts, these “institutional” but
objective facts depend on human agreement and acceptance of social constructions.

Given that design is not just a material practice but is generally concerned with
the transformation of a current situation into a desired one, we may expect the
design process to be capable of constructing institutional reality. Think of social
innovations such as the Fair Trade System or the Emissions Trading System. These
socially constructed (or designed) institutional realities barely manifest themselves
as brute facts, but exist independently of our judgments or representations of them
as objective facets of reality. However, in order to persist, these socially constructed
facets of reality must be constantly reaffirmed by means of communication. This
process introduces not just the opportunity for change, but also renders reality
multi-faceted: on the one hand, because accepting and reaffirming socially
constructed facets of reality necessarily leads to the dismissal of a hitherto
maintained reality; and on the other, in this process language becomes the most
constitutive feature through which humans create, accept, and reaffirm alternative
realities (Searle 1995). Without some form of language (which is shared within the
boundaries of a system of social exchange) it is impossible to have institutional
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facts, because it is words or other symbols that are constitutive for the facts. Hence,
the existence of an institutional reality is dependent to the extent its constitutive
language is shared among individuals. To be more concrete, organizations have
their own languages, which has an impact on sensemaking in given situations or
adapting to conjectured situations (Dubberly et al. 2002; Pondy 1978; Weick 1995).
It is in this sense that we might speak of realities rather than one and only one
reality. Later I will return to the issue in more detail in order to illuminate obstacles
that organizations face in embedding a future-oriented Design Thinking process.

Finally, I turn to the third and central issue of my proposition—namely that there
are multiple forms of reasoning possible in Design Thinking and that one of these
forms has been explicated in current managerial debate, but has not been consis-
tently developed further. In his seminal work The Science of the Artificial, Herbert
A. Simon (1969) extensively elaborates the logic of design, and asks whether there
are differences in the form of applied reasoning there in comparison to the natural
sciences. Of interest here are his insights drawn from the observation of designers
when they are being careful about their reasoning. He concludes that the logic at
work in design practice can be sketched as being merely an adaption method, in
which, in iterative cycles, the designer aims to adapt the organized nature of a
possible solution to the surroundings in which it is intended to operate. He con-
cludes that it is not about finding (or computing) the optimal solution, which is by
and large impossible due to the complexity or ill-structured nature of the problems
and resource constraints, but rather about finding “satisfactory” solutions. In build-
ing upon the general information-process model of individuals’ problem-solving
behavior, the process of design is then conceived as an activity in which the
designer searches selectively through an environment in order to acquire informa-
tion needed to solve the problem presented by the environment (Newell and Simon
1972; Simon 1969).

Significantly, Simon (1969) failed to address the particular locus of sources of
information that help to assemble sequences of actions that fuel a design process in
generating a satisfying alternative; that is to say, he was clear about the role of
memory as a repository of stored “information about states of the world” and how it
might affect the interpretation and processing of newly gathered information (p.
121); however, he remained vague about the specific locus of the search activities.
To put it in pragmatic terms, in aiming to transform a given situation into a desired
situation, he did not specify whether designers generate new alternatives on the
premises of gathered information observed in the here and now, or, for instance,
based on information underlying an anticipated future. Based on his approach from
the perspective of human behavior in problem-solving, we might infer that the
search environment he considered is congruent with the environment affected by
the very problem in question.

It is interesting to observe that this important issue was not consistently devel-
oped further within the design discourse—regardless of the particular disciplinary
context. The various propositions outlined in scholarly work suggest that there are
multiple loci of sources of information possible: in the past, the present, and the
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Fig. 1 Loci of information fueling the design process

future (see Figs. 1 and 2). For instance, Akin (1986), who applied Simon’s (1969)
information-processing model to explore cognition in architectural design, almost
takes for granted that designers rely on long-term memory; that is to say, in the first
instance architects refer to past solutions stored in their memory. Only when this is
inadequate, he asserts, do architects “try books, drawings, on-site observations,
interviews, documents and other survey methods to gather the relevant informa-
tion” (Akin 1986, p. 64). Schon (1983), who also looked at architectural design to
derive his conclusions about how professionals think and reflect while in action,
sees architects, designers, engineers, etc. as attending to the “peculiarities of the
situation at hand” (p. 129). Thus, his observations clearly direct attention to the
present as a source of information fueling the design process. And finally,
Buckminster Fuller, one of the most prominent pioneers of a design science in
the 1960s, argued in favor of an anticipated future as a key source of information.
“You never change things by fighting the existing reality,” he contended. “To
change something, build a new model that makes the existing model obsolete.”
Hence, for Fuller neither the past nor the here and now provided a reference point
for design actions. It is important to note that these three fundamental approaches
correspond to practical realizations and can be identified throughout the historical
development of the environment we have constructed. However, for the sake of
parsimony, I won’t go into details here.

Significantly, approaches in the context of business reveal no substantial differ-
ence. Here too, perspectives on the loci of sources of information oscillate between
the past and the future, although approaches with a future orientation have remained
modest or marginal: Throughout the 1980s and 1990s, Tom Peters media effec-
tively directed attention to management’s obsession with “polishing yesterday’s
paradigms” and thus risked being a useful discipline (1997, p. 25). In his earlier
book In Search of Excellence from 1982, he elaborates this point and there is no
need to discuss this backwards-looking approach in more detail. Today, major
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management schools and leading corporate executives have come to the conclusion
that no business success can been achieved without focusing on the customer in the
here and now (see, e.g., Huff et al. 2008, Chapter “Why is the Costumer Relation-
ship Increasingly Critical?”). “All these bright people with Ph.D.s have to do,”
IDEO founder Tom Kelley wrote, “is to watch people” (Kelley and Littman 2005,
p- 16). “Figure out what people want and then give it to them” (Brown 2009, p. 39).
An emphasis on a truly distinct and desired future, however, is barely considered.
Management scholar Russell Ackhoff, who was also educated in architecture, may
be named as one of the few exceptions. Ackhoff (1981) sees in an ideal state of a
particular circumstance the sources of information guiding the change (or design)
process of organizations and society as a whole. The procedure for determining
what actions are to be taken to change organizations from a current situation into a
preferred one, he argues, “begins with the specification of ideals and works back-
ward through objectives and goals” (p. 104). “This ensures,” he states more
precisely elsewhere, “that you do not erect imaginary obstacles before you even
know what the ideal is” (Ackhoff et al. 2006, p. xxxiii). However, for probable
reasons discussed later, this approach has remained underdeveloped in current
debates.

In the following, therefore, I will show how these theoretical propositions
correspond with practical realizations. The main reason for citing the subsequent
case studies is to show how a commonly accepted Design Thinking method may
resort to different forms of reasoning and thus lead to various degrees of newness.
Later I will address the relevance of this fine-grained view of Design Thinking. For
the sake of parsimony, I will focus primarily on business cases, although there are
plenty in the fields of architecture and design.
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The Past as a Point of Reference

The circumstances of the global financial crisis clearly showed that recourse to old
rationales or past evidence created a massive mismatch between financial markets
and the real economy for two reasons: Paradigms or shared beliefs that had been
maintained for a long time suddenly ceased to become useful. The approach of
proceeding from general principles or old premises to derive particular actions
transforming a given situation in the here and now sooner or later had to lead to
inadequate outcomes—simply because deductive reasoning, the logic at work in
applying general principles, is not synthetic (or insight enlarging). It does not
provide any new insights, because the information content of the conclusion must
already be implicitly contained in the premises (Hurley 2002; Peirce 1965). Sec-
ondly, the chances are limited to developing suitable rationales to be applied to
present circumstances by gathering and analyzing information from the past. This
too leads to imposing solutions from the past or falling victim to the erroneous
belief that the future continues to exist under the same paradigms that ruled the past.

Thus, a backwards-oriented search strategy for gathering information from the
past generally tends to discover what has previously existed rather than to create
“new” alternative realities. The application of such information in a design process
is certainly possible, but it raises a question concerning the validity of such actions.
One might think of current models of a sharing economy that partly take up the old
barter systems of exchange (Weitzman 1984). In the field of architecture, one might
refer to Prince Charles’ advocated county town ‘“Poundbury,” which was designed
according to medieval urban design principles.

The Present as a Point of Reference

Nike’s and Apple’s collaborative design of a “Nike +iPod” Sports Kit suggests a
close observation of their customers in the here and now. In 2006 the two compa-
nies jointly developed a device that tracked the distance and pace of runners. The
lightweight tracking module, which included a transmitter, was to be placed in a
recess of the inner sole of a Nike shoe. The transmitter communicated with either a
receiver connected to an Apple iPod or a Nike + Sportsband. The use with an iPod
allowed viewing and sharing tracked activities with friends via social networks (see
Fig. 3).

By introducing this sports equipment, both companies successfully converted a
need into demand: “Runners always want to know how far they have gone, how fast
they are going, and how many calories they are burning” (Michael Tchao, General
Manager Nike Techlab/Nike4-, video interview in Meur 2008). By offering a
technology to amass data and to share it, Nike managed to build the world’s largest
community of runners; in less than 5 years, between 2009 and 2014, Nike’s
community grew from 1.2 million to 18 million members tracking their exercise
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(McClusky 2009; Nike 2013). “40 % of community members who didn’t own
Nike + ended up buying” (Roberto Tagliabue, Director of Digital Innovation at
Nike and project leader of the Nike + Apple Project, cited in Lawrence 2008).

In an interview, Roberto Tagliabue (cited in Lawrence 2008), vividly explains
the approach in developing the tracking device:

We noticed that something interesting was happening in the world of running: more and
more people were running with music and a good majority were running with an iPod. We
thought that we could add a little extra that could enrich the experience of running. So we
made a sensor that tucks into the shoe. We worked with Apple to have the sensor talk to
your iPod and reveal your running data while you are listening to music. The big learning?
Enrich an existing behavior and make it simpler: press a button and start running. We will
do the rest. Do not disrupt something very basic and liberating like going for a run with tons
of complex features.

Nike’s approach to identifying consumer needs by observing their behavior
clearly suggests the use of induction as a primary form of reasoning, because it
aimed to examine specific information, perhaps many pieces of specific informa-
tion, to derive a general principle. Unlike deductive reasoning, which applies
general principles to reach specific conclusions, inductive reasoning, where the
conclusion is likely to follow from the given evidence, provides the ability to learn
new things that are not obvious from the evidence (Hurley 2002; Peirce 1965). At
Nike the “big learning” was that there is a need to enrich, but equally to simplify
existing running behavior.

What is of interest here is that the stimuli that triggered Nike’s design process
arose exogenously from a specific circumstance or market imperfection—in our
case, from certain consumer behavior. Based on the particular needs that Nike
identified in observing runners, the designers generated several hypothetical solu-
tions for the problem at hand. The emphasis on exogenous stimuli forming the
premises for a design process has several important implications. It suggests that
the design process is based on realistic assumptions. In their case, the basis for the
design process exists as a real and objective phenomenon, independent of the
actions or perceptions of the designer. This is a decisive criterion for legitimizing
additional design actions. Consider designers concerned with the truth of a hypoth-
esis that predicts an alternative reality. An immediate implication of being
confronted with a given situation is that the boundaries of the context within
which to test the hypothesis are already set. This entices one to direct attention
and to respond to things and relations discovered in the given problem space.

Committed to an exogenous circumstance, design ultimately becomes a “reflec-
tive conversation with the situation” in which the designer ‘“shapes the situation, in
accordance with his [or her] initial appreciation of it, the situation “talks back,” and
he [or she] responds to the situation’s back-talk” (Schon 1983, p. 79). Such a design
approach entails a problematic limitation. It assumes that the analysis of a
prevailing condition equally entails the perfect solution. Moreover, it presupposes
that a prevailing condition can be transformed into a perfect one. Remember the
shopping cart example I referred to in the introduction. The focus on an enhanced
shopping experience in the supermarket guided designers to come up with a better
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shopping cart; they did not call into question the very existence of the supermarket
as such.

Hence, Design Thinking as a response to exogenous stimuli can become an
impediment. Rather than initiating a larger process of creating—designing—what
one truly values or what might be ideal for a given situation, it suggests a way of
thinking that proposes to fix something that is broken. Framing a given situation
does not necessarily mean that it is impossible to reframe it, as many scholars
concerned with problems-solving behavior or design have suggested (Lloyd and
Scott 1995; Valkenburg and Dorst 1998); however, due to constraints such as
available resources, clients, or targeted customers, reframing takes place within
the boundaries of a given problem space. Besides, to identify self-imposed con-
straints is usually difficult, because we are generally unaware of them. It takes great
effort to reset the boundaries of once-framed problems (Ackhoff 1981; De Bono
1970). The well-known nine-dot problem is a case in point.

The Future as a Point of Reference

In 1975, when the world’s first digital camera was invented, there was no demand
for such a device nor could anybody have made serious use of it. At that time, film-
based point-and-shoot cameras became extremely popular. The idea of a personal
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computer, which today finds its way into every household, allowing people to post
photos on the web, was still dismissed in the computer industry as being totally
absurd. Neither were there any electronic devices to print or store photos. In short,
in the mid-1970s there was neither demand nor an ecosystem for cameras that could
have captured images electronically. Steve Sasson (cited in Shamiyeh 2014, p.
114), who as a young engineer at Kodak invented the digital camera, described the
events around its development as follows:

I'have to explain to you that no one asked me to build a camera. It was a filler project to look
at this type of device [called a Charge Coupled Device, which could convert patterns of
light into a pattern of electrons], but I simply thought that a good way to see how the device
would perform would be by capturing an image, and then if we wanted to capture an image,
wouldn’t it be nice to put it in something portable that would capture images and store
images? So it was really a desire on my part to just try to build this.

Less than a year later, Sasson was able to present the world’s first digital camera,
which looked more like a toaster than a camera and weighed about 8-1/2 pounds
(see Fig. 4). He did so without being guided by any consumer needs or prevailing
technologies. “Nobody knew how to do this stuff and at the time he had to come up
with solutions to all of his problems really almost single-handedly” (Brad Paxton,
back then director of Electronic Imaging Research Laboratories at Kodak and
Steve’s supervisor cited in Shamiyeh 2014). The camera was created endogenously,
by the actions and reactions of Steve Sasson, exploring ways to produce a new
imaging device. In contrast to the design of the “Nike 4 iPod” Sports Kit, which
evolved out of search activities to discover valuable sources of information in the
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existing world of runners, for Sasson the term “search” had little or no meaning—
precisely because it implies an attempt to discover facts, like the behavior of
runners, that already exist. In Sasson’s design process, the context for his prediction
of a desired future was purely hypothetical and thus non-existent. In other words,
whereas Nike and Apple could ground their hypothetical new reality—a runner
with a sensor in his or her shoe that talks to the iPod and reveals running data while
the runner listens to music—upon information evident in the real world, in the case
of Sasson, both the design context and the prediction of an alternative reality were
hypothetical. As mentioned above, in the early 1970s there existed neither con-
sumer demand nor technologies that could have rendered the capture of digital
images feasible. This aspect seems to be insignificant; however, its implications for
the design process, the newness of outcomes, and its legitimacy are significant. To
address these issues, it is necessary to look more closely at the different forms of
reasoning applied in both cases:

As discussed above, Nike and Apple examined specific information gathered
from the real world in order to discover and assemble solutions transforming the
given situation of runners to a preferred one—one in which technology assists
runners. The form of reasoning applied to frame the design context was essentially
inductive. The creation of the alternative reality, to add a little extra that could
enrich the experience of running, however, was abductive.

Abduction “merely suggests that something may be,” as opposed to deduction,
which “proves that something must be,” or induction, which “shows that something
actually is operative” (Peirce 1965, CP 5.171). More commonly, abduction is
understood as inferring backwards from a set of data to a hypothetical situation
that would best explain the data (Harman 1965; Walton 2004). It is a process
“where we find some very curious circumstance, which would be explained by
the supposition that it was the case of a certain general rule, and thereupon adopt
that supposition” (Peirce 1965, CP 2.624). The creative assertion or invention of a
cause, also known as a “What-if and Then” statement, therefore, becomes prelim-
inary to abductive reasoning (Nagl 1992). It is for this reason that Peirce (1965)
argued that abduction is the only logical process that fosters initiative and thereby
actually creates anything new.

Johannes Kepler’s reasoning, in drawing his conclusions about the observed
configuration of the planets so as to exemplify their interplay, can be taken as an
instance of abduction (Peirce 1965): After years of inquiry into the planetary
configuration and dissatisfaction with the geocentric view of the world, Kepler
went off to develop his own model for calculating planetary positions. At that time
the Copernican or heliocentric view was merely a hypothetical model without
proof. Moreover, there was no rigorous idea about the exact form of the planetary
orbits. It was Kepler who hypothesized that Mars may orbit the sun in the form of an
ellipse, which introduced a radical new paradigm about our world for several
reasons. On the one hand, it questioned the prevailing worldview in which the
Earth was considered to be at the center of the universe. On the other, it suggested
that the forms of planetary orbits are not circular but elliptical. Kepler’s abductive
reasoning was grounded in a rich set of data about the movement of Mars, which he
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had long tried in vain to fit within the possible limits of error of the observations. At
first, his idea about planets moving in elliptical orbits around the sun was merely a
suggestion. For this reason Kepler proceeded to test the hypothesis deductively,
meaning he undertook the calculations of the latitudes from his elliptical theory
without knowing whether the calculations would agree with the observations. In a
final phase, he inductively verified his proposition.

In this regard, we might assert that the form of reasoning applied in generating an
alternative reality in the cases of Nike/Apple and Kodak is of no different than the
one used by Kepler; that is to say, the hypothetical proposition of a world in which
runners are assisted by a new tracking technology or photographers are equipped
with a new image-capturing technology is based on abduction, like Kepler’s
hypothesis on the planetary orbits.

However, the examples reveal differences in grounding the actual design pro-
cess. Whereas Kepler and Nike/Apple could rely on inductive reasoning to gather
data in the real world to guide the design process and supply strong evidence for the
appropriateness of their design, in the case of Kodak, the context to ground a digital
camera was purely conjectural or abductive. The context that Steve Sasson
envisioned—a world in which the entire imaging process is digital, including
capturing, storing, editing, processing, and sharing—was purely hypothetical and
thus opened the door to the possibility of all kinds of future contexts yet to be
determined. Hence, in this future-oriented design process, the act of framing the
situation one intends to respond to and the act of designing the situation as such
become a dialectic endeavor, forcing the designer not only to conceive of a possible
situation, but also to think about how to contribute to or transform this situation.

Building upon this difference, we might distinguish between a Design (Think-
ing) process that rests on discovery of what already exists and one that rests on
creation. The emphasis on discovery suggests that the design of an alternative
reality is first and foremost about how searching exogenous stimuli provides design
opportunities—systematically scanning the environment to discover opportunities
to create new products or services. On the contrary, an emphasis on creation
suggests that design opportunities are not assumed to be objective phenomena
formed by exogenous stimuli; rather they are to be created, endogenously, by the
actions of the designer, exploring ways to produce new products or services. In this
sense, opportunities embraced in creation-driven designs are social constructions
that do not exist independently of the designer’s imagination (Aldrich and
Kenworthy 1999; Berger and Luckmann 1966). It is important to note that this
form of analysis is not unique to the design disciplines, but finds its equivalent in the
literature on entrepreneurship, with its focus on opportunity discovery and oppor-
tunity creation (Aldrich and Kenworthy 1999; Aldrich and Ruef 1999; Alvarez and
Barney 2007; Gaglio and Katz 2001; Gartner 1985; Shane 2003; Venkataraman
2003).
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The Importance of a Future-Oriented Design Process

What could be the purpose of engaging in a future-oriented Design (Thinking)
process? Why should one take the risk to create alternative realities that do not
evolve out of existing situations? Why engage in a design process whose outcome
cannot be understood until its hypothetical context exists? Think of Steve Sasson,
who at Kodak designed a camera that was useless in the analog world of chemical-
based photography back in the 1970s.

The work of Giovanni Dosi (1982), a renowned expert in the economics of
innovation and technological change, is illustrative for answering these questions.
By referring to the seminal work of Thomas Kuhn (1962), he proposed a perspec-
tive of technological change resting on the concepts of “paradigm” and “trajec-
tory.” “Technology,” for Dosi (1982), is “a set of pieces of knowledge, both directly
‘practical’ (related to concrete problems and devices) and ‘theoretical’ (but practi-
cal, applicable although not necessarily already applied), know-how, methods,
procedures, experience of successes and failures and also, of course, physical
devices and equipment” (p. 151f.). The achievements of technology, according to
this view, are “embodied,” so to speak, in two parts: On the one hand, technology
exists in a particular product or process, and on the other, it exists in a
“disembodied” part that relates to the particular skills, experiences, and knowledge
used in previous technological solutions. In this sense, technology is very much
about design.

The point that is of interest here is Dosi’s view about the limits of performativity
of technology. He could show that every technological change follows a “trajec-
tory,” that is, a pattern of actions related to searching for and solving problems
based on a particular logic or “paradigm” that is immanent to the very technology
itself. This “technological paradigm” defines the relevant problems, the patterns of
inquiry, and, consequently, the pattern of solutions for the selected problems. Thus,
technological paradigms embody strong determinations in regard to the directions
in which technology can change. Or, to formulate it differently, every technology
has boundaries to possible technological variations and paths of progress. At a
certain stage, the technological process becomes either too complex or the effort
required too large. The only feasible way then to push the limits of performance is
to redefine the technological paradigm altogether (Sahal 1981). The challenge to
the design of wind-powered vessels from new technologies is a compelling case
(Foster 1986). To compete against the new steam-powered vessels that had increas-
ingly taken the cargo business away from sailing ships, designers had to improve
traveling speed. But to gain swiftness, designers had to sacrifice maneuverability.
As a consequence, ships became difficult to handle and unstable. Several reports of
capsized ships finally brought about the end of commercial sailing, and steamships
began to rule the seas. Attempts to design faster cargo-carrying sailing ships ended.

The case demonstrates that technology improvement or evolution along a given
trajectory led to incremental changes—faster sailing ships—and also that the
paradigm underlying the technology sets limits to its improvement. To overcome
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the given limits, it was important to introduce a radical technological change by
defining a new paradigm—steam technology. Thus, the case clearly reveals the
need for different approaches in design. For centuries it was adequate to design
better sailing ships by embracing the immediate challenge of “sailing”; that is to
say, to focus on the given situation and to improve it. However, and as the case
clearly shows, there are times when a technology reaches its limits in terms of
performativity and can’t be improved any further in an evolutionary manner. The
Nike/Apple case versus the Kodak case exemplifies the two poles: evolution by
embracing the present or revolution by anticipating the future.

Today, we may find many examples that may reveal the need for an approach
that makes design more future-oriented and less of a process embracing the old
paradigm. Elsewhere I have discussed the renewal of the business model of the
traditional circus, which has been in crisis since the turn of the century (Shamiyeh
2007a). I showed that the “design” of the Cirque du Soleil, one of Canada’s largest
cultural exports, reveals strikingly the operative limits of design by evolution. But
we may also broaden the scope and look at the future of the global economy:

Nowadays, there is a clear perception that the global economy can’t continue as
it is, given the planet’s resources, its natural systems, and the population that is
living in poverty (Meadows et al. 2004; Meadows et al. 1972). It has been
extensively shown in research and best practices that the answer to the problem
rests in a radical shift from the linear cradle-to-waste industrial-age systems to a
circling cradle-to-cradle system following the logic of nature—the so-called “triple
bottom line” (Ayres 2004; Ayres and Simonis 1994; Braungart et al. 2007
McDonough and Braungart 2002, 2010); that is to say, the global economy would
need to change from continuing to improve its prevailing linear system in an
evolutionary manner, to anticipating a future in which products and industrial
systems are developed that maintain or enhance the quality and productivity of
materials through subsequent life cycles. Strategies towards pollution prevention or
energy efficiency certainly reduce the ecological impact (and are thus worthwhile),
but given the point of damage to the earth’s eco-system today, there is no point in
being less bad.

Embedding a Future-Oriented Design Process

Design actions, or, to formulate it in business terms, entrepreneurial actions, that
aim to transfer a given situation into a preferred one, generally take place within a
system of social exchange, regardless of the scope of change. In the context of
business, we may equate systems of social exchange with an organizational setting.
For instance, there won’t be a new shopping cart without someone who designs it
and others who produce and commercialize it; but there also won’t be a new
shopping cart without a supermarket offering it for an enhanced shopping experi-
ence and consumers who are willing to use it. Consequently, ambitions to introduce
an alternative reality are necessarily bound to an organizational setting that
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provides support for the development and exploitation of the design (or business)
opportunity. Without such a setting, propositions about alternative realities remain
stuck at the level of the individual. For designs, which in the first instance are
merely representations about a hypothetical alternative reality (Evans 1997), to
become an organizational initiative in order to be realized, they have to move from
a state of subjective reality that is only valid for the individual to one of objective
reality that a group or organization agrees on (Floyd and Wooldridge 1999; Nonaka
1994; Nonaka and Takeuchi 1995).

But what is more important for organizations, alternative realities have to make
sense so that actions are taken (Weick et al. 2005). Regardless of how small or large
the change introduced by a new alternative reality will be, for better or worse,
individuals within and outside the immediate organizational setting will be asked to
comprehend the new stimuli and to make sense of them in order to determine future
behavior. This holds true particularly in organizations as a specific form of systems
of social exchange, because they are “goal directed, boundary-maintaining, and
socially constructed systems of human activity” (Aldrich and Ruef 1999, p. 2).
Unlike other groupings of humans (such as a family), social interactions in organi-
zations are defined on the premises of particular roles people play, roles that entail
certain expectations because they are associated with particular functions. As a
consequence, members of an organization will “attempt to order the intrinsic flux of
human action, to channel it toward certain ends, [and] to give it a particular shape,
through generalizing and institutionalizing particular meanings and rules” (Tsoukas
and Chia 2002, p. 570). It is particularly this transient nature of sensemaking that is
central for informing and constraining future human behavior (Weick 1995). The
events related to the presentation of a filmless camera at Kodak, which was then the
world’s largest film company, are illustrative for sensemaking in the context of
alternative realities (Steve Sasson cited in Shamiyeh 2014, p. 240f.):

Shortly after Steve Sasson finished his prototype of a digital camera, he went to
his supervisor, Gareth Lloyd, and told him that the camera was working and he had
managed to take a picture. Lloyd immediately suggested bringing some people into
the lab to present the camera. Because no one has been paying attention to his work,
Sasson remembers, there was not even any awareness that the camera was a
portable device. It could easily be taken to any conference room at Kodak or
outside. Recalling the particular circumstances related to championing a filmless
camera, he explained that he never finished a presentation because conversations
started and people began to ask all kinds of “galactic” questions: “Why do you think
this is going to work?” “Why do you think anybody would want to look at their
picture on a television set?” “You’ve got all these things on magnetic tapes, how are
you going to store all this stuff?”” ““What’s this electronic photo album going to look
like?”” Or “Nobody would ever want to do that, they love prints—that’s ridiculous.”
After having presented the camera several times, Kodak’s management decided to
stop further development and to keep it under wraps (until the new millennium).

The challenge in designing and integrating an alternative reality is therefore to
establish mechanisms by which the probability of an interaction between a differ-
ence that introduces alternative reality and existing routines is increased. Only
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when the alternative has proven itself in the practice of organizing, when it becomes
meaningful for the organization, can it come into existence and reach its full
potential as generating an added value. Indeed, such a process depends not only
on the skills and abilities of the individuals in making sense of new alternatives, but
also on the quality of social exchange within the organizational setting itself (Dess
et al. 2003; Floyd and Lane 2000).

Weick (1995) showed that sensemaking is central because it serves as a spring-
board to action. When members of an organization are confronted with something
unintelligible, they ask, “What’s the story here?” Their question has the power of
bringing a new stimuli into existence; and when they then continue to ask, “Now
what should I do?” their questioning has the potential of bringing meaning to the
event that they “hope is stable enough for them to act into the future” (Weick et al.
2005, p. 410). Sensemaking is therefore the circumstance whereby meanings
emerge that constrain prevailing identities and inform future behavior (Mills
2003). It is an issue of language as well as communication, because a new
alternative is talked into existence. And, importantly, organizations have their
own languages and symbols that have important effects on sensemaking. As
Pondy (1978) argued, vivid words draw attention to new possibilities, suggesting
that organizations with access to more varied images will engage in sensemaking
that is more adaptive than will organizations with more limited vocabularies.

While these descriptions may help to delimit sensemaking, they say little about
the quality of social exchange within the organizational setting. The answer is that
different approaches in design—discovery-driven design versus creation-driven
design—constitute different forms of organizational embedding of the design
process to promote sensemaking. This will be addressed in detail in the following.

Sensemaking in Discovery-Driven Design

The idea that design aims to change a given situation into a preferred one gives
primacy to the search for meaning in the difference between the two. Thus,
members of an organization engage in sensemaking whenever a proposed conjec-
ture about an alternative reality is perceived to introduce a “difference” from the
current state of reality. This means that sensemaking starts when a situation is
experienced or perceived as introducing a difference. Experiencing or perceiving
this difference certainly disrupts expectations about routine or maintained continu-
ity (otherwise there would be no difference). Such a situation may be experienced
as a circumstance of discrepancy, surprise, opportunity, or interruption (Weick
et al. 2005). And regardless of how diverse the interpretations of the situation
may be, people will try to make sense of it by trying to construct plausible
explanations for what is being perceived or experienced in order to normalize the
disruption, restore prevailing expectations, and ensure continuity. As Weick et al.
(2005) put it, “[only] plausible stories keep things moving” (p. 415).
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Fig. 5 Assessing truth in discovery-driven design

Significantly, sensemaking is not about truth; it is about an ongoing process of
trying to comprehend a situation (or a conjecture about a future situation) so that it
becomes plausible. Mills (2003) found that the plausibility judgment of situations
may vary depending on group association. For instance, what managers might
perceive as plausible might prove implausible for employees. Furthermore, Mills
(2003) showed that a situation is usually rendered as plausible when it “taps into an
ongoing sense” (e.g., low morale); “is consistent” (e.g., employee surveys); “facil-
itates, rather than disrupts, ongoing projects”; “reduces equivocality” (e.g., the
reduction of problems); “references a sense of ‘accuracy’”’; and “offers a potentially
exciting way forward” (p. 169). Weick (1989) is more precise in regard to the
plausibility of conjectured situations, arguing that they are judged as plausible first
and foremost when their statements are “believable” (that is what every reader’s
experience will corroborate), “real” (which invokes some combination of ex-
perience, practice, and convention, as opposed to ungrounded conjecture), and
“obvious” or “beautiful” (which indicates that statements must be easily compre-
hensible and appealing for the reader). In the field of cognitive sciences, Connell
and Keane (2006) found that a presented situation (whether real or conjectured) is
viewed as plausible when it fits with prior knowledge (e.g., using many different
sources of corroboration), minimizes the use of complex explanation (e.g., does not
rely on extended or convoluted justifications), and uses minimal conjecture (e.g.,
avoids the introduction of hypothetical entities). Diverse as these findings may
seem, they share the properties that in every case of discovery-driven design it is
deemed that a situation that ought to be considered as plausible should rely on prior
knowledge and avoid the introduction of hypothetical entities. Design ap-proaches
vary significantly in this regard.
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Fig. 6 Assessing plausibility in creation-driven design

In discovery-driven design—a design process that embraces an existing circum-
stance that people encounter (see Fig. 5)—members of an organization can make
plausibility judgments about a conjectured future on the grounds of its verifiability
or refutability by observation in the real world. Procedures applied in reaching
conclusions “utilize evidence that can be ascertained intersubjectively” (Feigl
1964; cited in Floyd and Wooldridge 1999, p. 128). It is in this respect that a
variety of analytical techniques can be applied to estimate the opportunities and
risks associated with the particular design. For instance, Nike and Apple could have
surveyed the market (and probably did so) of runners using Nike equipment while
listening to iPods or estimated the number of runners wanting to get data about their
performance. Moreover, in discovery-driven design it is possible to logically infer
possible outcomes. Both the trajectory and duration of the search and development
process to discover and exploit opportunities to produce new products or services
can be deduced and are guarded just against either a more local search—where
modest opportunities for discovery exist—or more global search (Gharajedaghi
1999; Levinthal 1997; Rasiel 1998; Rasiel and Friga 2001). The decision of
whether an organizational initiative is to be pursued can be evaluated against likely
outcomes, required resources, and most importantly, current organizational goals. It
is in this sense that the current view of a two-step approach for designing the
alternative reality and a subsequent phase concerned with implementing the design
appears possible. In creation-driven design, the premises are completely different.
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Sensemaking in Creation-Driven Design

In creation-driven design—a design process that embraces a hypothetical desired
future, regardless of the circumstances people encounter at present (see Fig. 6)—
validation and risked-based decision making becomes impossible because the
design is not grounded yet in the real world. In creation-driven design, conjectures
about a future situation do not necessarily evolve out of existing situations. As
noted earlier, the term discovery or search has little meaning in this approach,
because the designer is not looking for opportunities to ground his or her design
upon, but rather to create those very conditions. Endogenously created designs are
social constructions (Berger 1967; Berger and Luckmann 1966; Searle 1995). They
do not exist independently of the designer’s perception. The alternative reality—the
desired future that one aims to bring into existence and to exploit—can only be
understood after the creation process has unfolded completely. Only starting points
and initial directions for actions can be known. These initial actions are determined
either more intelligently or blindly (Campbell 1960). However, in creation-driven
design, it will rarely be possible to perceive the final outcome, the conjectured
future to be exploited, in its full scope from the beginning (Berger and Luckmann
1966; Weick 1969). In other words, the desired future and the applicability of
endogenously created designs grounded in this reality cannot be tested until the
formation process has come to an end. Intended outcomes—the actual crystalliza-
tion of an idea into the form of a real artifact or service (Nonaka 1994)—must come
into being, and they only come into being after they have been crafted in an iterative
action-reaction process (Berger and Luckmann 1966; Weick 1969).

Thus, while in discovery-driven design, analytical methods can be used to
generate and test hypothetical alternative situations against a given (and real)
situation, in creation-driven design, the alternative situation (e.g., photographers
with digital cameras) and the context to ground upon (e.g., full digital eco-system)
remain hypothetical unless both are brought into being. Given the premise that
sensemaking (and thus future behavior) relies on plausibility, this circumstance
renders validations and acceptance of the creation-driven design approach in
organizational settings difficult. To repeat, plausible situations rely on multiple
sources of corroboration that affirm the potential of being real and avoid the
introduction of hypothetical entities.

It is in this sense that any creation-driven design approach is destined to fail
when pursued in the widely acknowledged two-step design approach of making a
design and subsequently “carrying” it into the organization for the purpose of
implementation. As a social construction that does not exist independently of the
actor’s perceptions, creation-driven designs require an evolving and commonly
shared consciousness; that is to say, members of a system of social exchange can
only make sense of the conjectured reality when actively and continuously involved
in its construction. As Berger and Luckmann (1966, pp. 172-173) noted:

the most important vehicle for reality-maintenance is conversation. ... At the same time
that the conversational apparatus ongoingly maintains reality, it ongoingly modifies it.. ..
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Thus the fundamental reality-maintaining fact is the continuous use of the same language to
objectify unfolding biographical experiences. In the widest sense, all who employ this same
language are reality-maintaining others.

The language shared in the organization is thus the enfolding of symbols and
meanings that define the environment in which consciousness about a shared and
anticipated future evolves. It provides the premises for those seeking to reach
agreement in an organization and therefore the medium to generate thought and
action (Dubberly et al. 2002). Only through discursive interactions in which the
implicit nature of meaning is made explicit, is an opportunity created for those
involved in the conversation to generate a common meaning through sharing and to
refine a shared language (Jenlink and Banathy 2007).

Thus, I may conclude, given that creation-driven design is important, that there
is a need for appropriate forms by which to embed such a design process in
organizations. Rather than maintaining a two-step process of design and subsequent
implementation, there is a need for leadership modelling of the design process as an
ongoing process of “design conversation.” Design conversation has been defined
variously (Banathy 1996, 2000; Dubberly and Pangaro 2009; Jenlink and Carr
1996). Here, by design conversation I mean conversations that “serve as the
medium for the reciprocal process that enables [participants] to construct meanings
towards a common purpose” (Lambert 1995, p. 83). Understood in this way,
conversation, as a medium, contributes to building language that allows members
of a system of social exchange to gain access to more varied images and to make
sense of collectively created constructions of reality (Pondy 1978; Weick 1995). It
provides a “forum for exploring individual and collective concerns, examining
common experiences, developing shared meaning, identifying core ideals, values,
beliefs—what is sacred, constructing a change community language, and creating
‘community of mind’ essential to a design community” (Jenlink 2007, p. 7)
Designing a desired future is then guided by the conscious awareness of what is
desired and by actions essential to realizing that future.

Certainly such a process cannot take place outside the boundaries of organiza-
tions and also not in a clearly discernible design phase, which renders inadequate
the current aspirations of design practices that seek to help organizations in their
quest to design alternative realities from outside. Formulated in a different language
and encompassing aspirations foreign to the organization, design and context to
ground upon would meet lack of understanding. Nevertheless, design conversation
may be thought of as a co-evolutionary process in which new meanings are
collectively created through changing relationships, e.g., by responding to stimuli
from outside, rather than by overtly confronting an organization’s power structure.
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