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Chapter 1

A Brief Introduction to Design Thinkingl

Michael G. Luchs
I nnovation and Design Studio, College of Wiliam & Mary

Introduction

Within the context of new product devel opment (NPD) and innovation, design thinking has
enjoyed significantly increased visibility and, for many, increased percelved i mportance over
the last decade. For others, however, this term can be fraught with confusion, questions of
relevancy and, for some, the perception of afad. Within that context, the objectives of this
chapter include the following: First, | briefly describe the concept of design thinking and its
role within NPD and innovation. Next, | provide and describe a simple framework of design
thinking, followed by a summary of some fundamental principles of the —mindsetll of design
thinking. Throughout, | identify linkages with the other chapters in this book. While this chapter
provides an overview of design thinking as well as some context, the remaining chaptersinthis
book provide significantly more detail and awide variety of specific examples. Thus, this
chapter concludes with avisual overview of the book to hel p guide you to the specific ideas,
tool s, and practices most applicabl e to the NPD and i nnovati on problems and opportunities
that you and your firm are facing today.

1.1 The Concept of Design Thinking and Its Role within
NPD and Innovation

What is design thinking? At its core, design thinking can be construed as a creative problem-
solving approacti or, more completely, as a systematic and collabor ative approach for
identifying and creatively solving problems.2 The term design thinking simply means that one
Is approaching problems, and their solutions, as a designer would. While thiswill be

el aborated subsequently, an illustrative characteristic of the design thinking approachis that it
Is intentionally nonlinear. Designers, whether inthe arts or industry, tend to explore and solve
probl ems through iteration. They quickly generate possible sol utions, develop simple
prototypes, and then iterate onthese initial solution§ informed by significant external
feedback toward afinal solution. Thisisincontrast to alinear process, such as the
traditional Stage-Gate™ new product devel opment (NPD) process, in which prototypingis
typically done toward the end of the process to reflect the culminati on of the devel opment
phase and to expl ore manufacturability, rather than as a mechanismfor gaining market
feedback. A more thorough description of design thinking as a process and mindset follows,
but first | address an important question for those involved with new product devel opment and
innovation: When is desi gn thinking most applicabl e?



When to Apply Design Thinking

Generally speaking, design thinking is best applied in situations in which the problem, or
opportunity, is not well defined, and/or a breakthrough idea or concept is needed, that is, an
Idea that has a significant and positive impact, such as creating a new market or enabling
significant revenue growth. Design thinking methods have been used successfully in different
ways within business including new venture creation, business model design, and process
improvement. While our focus is on applying desi gn thinking to the challenge and opportunity
of new product devel opment2 and i nnovation, this book also includes several chapters that
address other contexts, such as business model design (Chapters 18 and 19).

Within the context of NPD, designthinking is very well suited to use in markets that are quickly
changing and when user needs are uncertain, such as the emerging market for wearable
biometric devices. However, design thinking is equally applicable in more mature markets as a
means to identify new, latent customer needs and/or in an effort to devel op significant or
radical innovations (Chapter 17). Whereas incremental innovations are also critically

i mportant to most compani es, they typically are bounded by well-defined problems or
establ i shed customer needs, such as improving gas engine fuel efficiency. In those situations, a
more linear, Stage-Gate processis still appropriate. Nonethel ess, even in these situations there
may be specific elements of a design thinking approactf specific tools or techniques that
can improve a proj ect's outcome.

For the right situations, however, a design thinking approachis more likely to lead to better

sol utions that address the most i mportant customer needs, and do so more efficiently than
traditional NPD approaches alone. One of the reasons for thisis that design thinking helps to
avoid the trap of investing too many resources too early in a project toward developing a
specific, single solution. Rather than placing such a—big bet,ll desi gn thinki ng encourages many
—tHttle betsll (Sims, 2013) about customer insights and possible sol utions. Sims describes these
little bets as +ow risk actions taken to discover, develop, and test anidea.ll These little bets
make it more likely that a project teamwill quickly converge on sol ution concepts with the

hi ghest potential market success. At some point, of course, specifications need to be well
defined and the product needs to be devel oped and, ultimately, produced. In this sense, another
way to think about design thinking is as a clarifying lens on the oft referred to —fuzzy front endll
of NPD, whereby a project begins with an iterative, design thinking approach, followed by a
traditional Stage-Gate process after enough has been learned about customer needs and

possi bl e sol utions.

The Origins of Design Thinking

The methods and mindset of design thinking, although championed by progressive companies
and design consultancies, draw fromawide field of disciplines including software

devel opment, engineering, anthropol ogy, psychology, the arts, and business. Design thinking as
it exists today has co-evolved across a variety of disciplines and industries. Over timg  well
over 50 years, and even longer depending on your perspectiveg  the best and most

generali zable methods and practi ces have emerged and converged in a quasi-Darwinian



process of natural selection. These have been codified, integrated, documented, and
championed by leading design firms (such as IDEO and frog) and academi ¢ i nsti tutions (such
as Stanford's d.school, and the Rotman School of Management), and have increasingly been
adopted by industry and popul arized by the media under the shared moniker of design thinking.

While this co-evol ution and vetting of design thinking has led to arobust set of methodol ogies,
it has al so contributed to some confusion given the proliferation of tools, methods, books,
seminars, and, more recently, online training available. Rather than getting | ost in the details
fromthe start, a useful way to |earn about design thinking methods is through the lens of an
organizing framework. Even here, however, there are a variety of frameworks to choose from,
each with its own nuances and biases. To the novice, this, too, can be daunting. Given the time
to explore these, however, it becomes apparent that there actually is significant consi stency
across these frameworks. In a sense, each of these has been a prototype framework building
on the ideas and |essons of its predecessors. In that iterative spirit, | propose a framework for
design thinking in the next section that is intended to reflect the shared el ements of existing
frameworks, with the objective of retai ning the most i mportant el ements of design thinking and
their distinctions, while simplifying their depiction and terminol ogy. At the least, this
framework i ntroduces the major elements of design thinking as efficiently as possible and
facilitates an expl oration of the rich content contai ned within the other chapters of this book.
Further, it will make it easier to quickly navigate other design thinking frameworks in use and,
in so doing, enable an efficient exploration of the vast library of tools, techniques, and advice
beyond these pages.

1.2 A Framework of Design Thinking

There are literally dozens, if not hundreds, of specific design thinking related methods and
tools available, and this book will explore many of these. Learning about just afew of these
and understanding how they are used together is likely more val uabl e than trying to experiment
with them without any context. The following framework is intended to provide that context, by
organi zi ng these methods and tool s based on their role or purpose.

Design thinking, as a systematic and collabor ative approach for identifying and creatively
solving problems, includes two mgjor phases: identifying problems and sol ving probl ems.
Both of these phases are critical, but in practice most people and project teams within
companies are more inclined to focus on the | atter, that is, on solving problems. We are
naturally creative beings, and given any probleni however ill-defined most of us can
generate a set of ideas. Unfortunately, these often will not be great ideas, thet is, ideas that are
both original and that solve the problems with the greatest potential. One of the most powerful
features of design thinking isits emphasis on identifying the right problems to solve inthe first
place. Thisis, therefore, a key element of the following framework, as indicated by the two
phases of design thinking depicted in Figure 1.1: Identify and Solve. Next, | describe the
purpose of each of the modes within these two phases, followed by a discussion of the
iterative nature of the process as awhole.



Discover

Identify

Evaluate

Figure 1.1 A framework for design thinking.

Discover

The purpose of the first mode of the design thinking framework (see Figure 1.2) is to Discover
new customer insights. One of the challenges for many product devel opment teams is that they
areimmersed in the world of products and, often, technol ogies. While that is clearly important
expertise, it canlimit their field of view and perspective; market i nformati on tends to get
framed in terms of product specifications relevant to existing products. As a consequence,
well-intended research, even when conducted with product users, is often unintentionally
biased toward relatively minor modifications to existing products. Instead, a quest for
breakthrough i deas often begi ns with an open expl oration of customer? need§  especially
|atent, undiscovered needs that may be difficult to articulatg  al so referred to as customer
insights.

Identify

Figure 1.2 Discover mode.

So how does one identify customer insights that will inspire great ideas? While there are many
specific methods, they generally are qualitative in nature and are intended to hel p the project
team become immersed intheir customers' context. Thisis typically described as a process
focused on gai ning empathy with customers, that is, devel oping an understanding of their
context, experiences, and behaviors (Chapters 3, 4, and 7).

At some point during data collection, the project team needs to begin synthesizing the data that
they have collected. This does not mean that their discovery work is compl ete. Indeed, the



Discover mode is built oniteration between data col l ection and data synthesi s, where data
synthesisis the process of summarizing and deriving meaning from the data. Given the
qualitative nature of the data (i.e., pictures, transcripts, audio recordings, etc.), the data
synthesis process is very different than what is typically assumed with market research. Rather
than rel ying on numerical data and stati stics, the team needs to be abl e to transl ate qualitative
data into specific customer insights. Thereis avariety of ways to do this, including coding
transcripts, drafting personas and empathy maps of archetypical customers, and journey maps
that describe the customer's current or ideal experience (Chapters 3 and 4).

Once again, while there are many different techniques available, animportant principle of the
Discover mode is to continually iterate between data collection and synthesis, that is, to
attempt to synthesi ze insi ghts throughout rather than wait until all data have been collected.
Thisrequires flexibility and patience but hel ps to ensure that the most appropriate methods are
used as needed rather than rigidly prescribing exactly how the research will be conducted at
the start of a given project. Once the teamis confident that they have identified a set of
significant customer insights to consider, then they are ready to proceed to the Define mode.

Define

The Discover mode can be characterized by the devel opment of an expanded understanding of
the customerf  their thoughts, feelings, experiences, and needs. In contrast, the Define mode
(see Figure 1.3) is characterized by a distillation of customer insights and framing of specific
insights as well-defined problems to solve. At this point in the process, the team should have
aninventory of synthesi zed information about their customers and their contexts. The challenge
IS to identify the needs and insights most worthy of pursuit through the next phase of the
process. Toward that end, these needs and insights are often framed as discrete —problem
statementsll to use in the next phase as a basis for idea generation, the initial activity withinthe
Create mode. These probl em statements generally are short statements that describe the
customer type, an unaddressed need, and the insight that explains why the identified need is
especially worthy of addressing. For exampl e:

e A busy parent of teenagers (customer type)*

e “ needsaway to reconcile and integrate the dynamic schedules of all members of the
family (the need)”

e “ becausethe lack of reliable, up-to-date i nformati on about conflicting schedulesis
leading to missed activities and unnecessary stress (the insight that clearly explains why
the need is worth addressing).



Identify

Figure 1.3 Define mode.

Next, the team needs to converge on a subset of these problem statements to address in the next
mode: Create. Multivoting is one of the skills that is most useful at this point. While there are
different ways to vote for ideas, or problem statements in this case, the intent is to take
advantage of the evolving wisdom of the group that has collectively benefited from
participation in the Discover mode (which depends on consi stent team membership throughout
the project).

Create

The purpose of the Create mode of design thinking (see Figure 1.4) is to devel op a concept or
set of concepts that can be shared with the target market for feedback and that, through
iteration, can be improved upon. While customers can respond to anidea on its own, the best
feedback will result fromtheir engaging with a rough prototype of a concept since a good
prototype can provide an experience to respond to and another opportunity for designers to
observe actual behaviors. Thus, the two primary activities of the Create mode are idea
generation and prototyping. Although these will be described in sequence, in practice they are,
once again, highly iterative in nature.

Solve

Figure 1.4 Create mode.

The first mgjor activity within the Create mode is idea generation. There is awide variety of
tool s and techniques available to do this (Chapters 5 and 6). Next, after grouping and refining
i deas, the team can agai n use some form of multivoting to converge on the most promising



ideas. At thispoint, itis appropriate to consider abroad set of criteria. A simple schemato
consider might include (@) desirability (fromthe customer's perspective), (b) feasibility (the
ability to deliver the product), and (c) viability (the ability for sustained business benefit,
either financial or strategic). It isimportant, however, to remain focused on the identified
customer insights and to avoid filtering ideas too much based on other criteria, since theideais
still nascent at this point and can be improved upon during the next activity, prototyping.

When practitioners of design thinking talk about prototypes, they are not referring to the
camera-ready or fully functioning prototypes that appear in the popular press. Rather, they are
referring to simple prototypes that provide a very basic experience of a product or feature of a
product (Chapter 7). These are often referred to as +ow-resol ution prototypesll (d.school,
2014). These early-stage prototypes can be three-dimensional objects, a sequence of screen
shots of a—software appll concept, or even a mocked-up service counter with actors as agents.
One of the unique features of design thinking is that prototyping is used as another activity for
exploringanided to accelerate and improve idea generation by considering different

mani festati ons of the concept. Thus, a series of prototypes might be devel oped within the group
before one or more are chosen to present to prospective customers for feedback.

Evaluate

The final mode of the design thinking framework is Eval uate, as showninFigure 1.5. The
purpose of this mode is to get feedback on concept prototypes, and the ideas and assumptions
embedded within them. Within the desi gn thinking framework, we typically assume that much
of this feedback will be used to iterate and improve upon the concepts, especially inthe first
iteration of the four modes. In other words, thisis not the —final step.ll Thiswill be elaborated
on subsequently, but for now it is important to appreci ate that the purpose of the feedback is
initially as a mechanismto learn more rather than merely to validate.

Figure 1.5 Eval uate mode.

There are typically two types of activities conducted with this mode. Thefirstisto share
prototypes with potential customers to gain feedback. To get the most val uabl e feedback, the
prototype should be used to hel p simul ate an experience for the user rather than serve as a prop
for presentation. After the team has coll ected suffi cient feedback, they proceed with a process
of synthesizing the feedback. This activity issimilar in spirit to the data synthesis compl eted



during the Discover mode, with the obvious difference being that users now have atangible
sol ution concept to respond to. The objectiveis, however, quite similar: to gain further insight
in addition to converging on the most promising sol ution or el ements of a sol ution. Depending
on the synthesi s of the feedback, the team then decides where to go next in the design thinking
framework. The ultimate objective, of course, is to move beyond concept prototyping to full
devel opment of the product or service. The assumption within design thinking, however, is that
thisislikely to occur only after multiple iterations of one or more of the modes of design
thinking, to which we turn next.

1.3 Design Thinking as a Nonlinear Process

Thus far, | have presented the modes of design thinking as alinear sequence of activities. This
is likely the easiest way to |earn about these modes and, in practice, the first iteration of these
modes will typically proceed as they have been described above: Identify (Discover and
Define) and then Solve (Create and Eval uate). However, design thinking is not intended to be a
linear process, nor would that be desirable in most situations. Instead, the design thinking
approach is to create potential solutions as quickly as possiblg knowing that our knowledge
isincompl ete and that these sol utions will be incompl ete and potentially flawed  and then use
these initial solutions as a means of learning more, of devel oping more refined insights, and
creating better sol utions.

Thus, design thinking is best understood as an iterative approach to problem solving, rather
than as a sequence of stepg  hence the use of the term mode as opposed to step. The number of
iterations depends on the project and is, to a certain degree, unknowabl e at the initiation of a
project. Thisis ajudgment call, based on the objectives and constraints of the project, as well
as the perceived progress of the work. Deciding how to proceed on a given project is one of
the key tasks of the team and its |eader throughout the project. This includes deciding when to
shift to a different mode and when, ultimately, to move beyond concept eval uation within the
design thinking framework into a more traditional, linear product devel opment process once
the concept has been sufficiently described and eval uated.

At first glance, the lack of predefinition of which modes to use at a given point in the project,
to what degree, and inwhat order may seem unnecessarily complex and at odds with the logic
and efficiency of traditional Stage-Gate devel opment processes. In the right situati ons,
however, this approach provides i mportant flexibility, increasing the odds of arriving at great
solutions, while minimizing wasted time and effort. This requires a fundamental shiftin
mindset, a point to which we turn to next.

1.4 The Principles and the —-Mindsetll of Design
Thinking

At thispoint, itislikely evident to the reader that design thinking is as much about a way of
thinking and doing as it is about process. Process is clearly important, and there are specific,



tested tool s to consider within each mode, each with its own set of inputs, outputs, and well-
defined activities. Beyond process, design thinking is a so about mindset, where mindset can
be thought of as anintegrated set of beliefs and attitudes.

Several chaptersinthis book will address the mindset and principles of design thinking, as
well as the implementati on of design thinking inthe firm (Chapters 8 14). However, | share
bel ow some common themes that can serve as aninitial primer. Becoming familiar with these
should enabl e a flexible approach to expl oring the wide variety of topics addressed throughout
the remaining 24 chapters of this book, collectively illustrated in Figure 1.6. In that spirit,
some common principles of the design thinking mindset and philosophy include the following:

People-centric: A shift froma product and technol ogy-centric orientation to a primary
focus on the val ues, experiences, and needs of peopl e; although products and technol ogies
are clearly critical to ultimately addressing customer needs, they are viewed as enablers of
sol uti ons that follow from customers' needs.

Cross-disciplinary and collaborative: Using teams with awide variety of backgrounds
and training, and with team members that are open to the different perspectives and
abilities of a diverse team. While team membership should be relatively consi stent
throughout the project, it may be wise to occasionally include parti ci pants external to the
organizatior such as customers, suppliers, and other subject matter expert§ for select
modes or activities.

Holistic and integrative: Although details are important, design thinkers are also able to
see and consider relationships, interactions, and the connecti ons between seemingly
disparate ideas.

Flexibility and comfort with ambiguity: Design thinking is best suited to addressing
ambiguously defined problems and opportunities, and requires great flexibility with
respect to both content and approach (e.g., through as-needed iteration of modes and
phases).

Multimodal communication skills: A willingness to communicate and work in various
modalities, including verbal, visual, and tactile. Design thinkers sketch and create
prototypes, without being constrained by a perceived lack of ability or skill. And, last but
not least”

Growth mindset: A willingness to test ideas, concepts, and prototypes in an effort to learn,
unhindered by afear of failure.
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Figure 1.6 A brief guide to the chapters in this book.
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Introduction

A design brief is a short document, usually 2 to 20 pages in length, that relays issues of —who,
what, when, how, and whyll to the design team (Petersen & Phillips, 2011). As awritten
explanation of the aims and objectives of a project, the design brief represents the desired
outcome by relaying requests from management to design teams. A well-written design brief
enabl es designers to understand their clients and to communi cate with other designersin ateam
fluently, eventual ly hel ping them to devel op concepts. As concept devel opment reflects only 5
percent of devel opment costs, yet influences 70 percent of the final product's cost (Andreasen
& Hein, 2000), using a design brief to transl ate management criteria into measurable and
actionabl e design conceptsis critical.

Although the design brief plays animportant role in concept devel opment, there are few
resources about how to write one. In general, the design brief is viewed as a competitive
advantage and traditionally is guarded as a business secret. Research on writing a design brief
Is scant, and prescriptions for how to organi ze documents are heavily based on individual
consultants' experiences. As such, most design briefs are the writer's i nterpretati on of a request
for proposals (RFP) or merely a reformulation of an existing busi ness plan (Petersen, 2011).

( )

Design Brief and Wikipedia

When asked to write a design brief, designers often consult Wikipedia. Wikipedia
illustrates six elements of design briefs: company history, company profile, problem
statement, goal's, solution analysis, and synopsis. Unfortunately, these basic el ements
provided no insight into how to write a high-quality design brief.

(. /

The responsibility for writing adesign brief is usually rel egated to one department, and there
islittle or no cross-departmental collaboration. At the Industrial Design Society of America
event in 2012, for example, design students and professional designers alike voiced their
concerns about the design briefs they had seen. The design briefs written by engineering
departments contai ned too much information and were overly restrictive, whereas the design
briefs written by marketi ng departments contai ned too little information and did not inspire
designers. Therefore, many designers read a design brief when a project is started and rarely




revisit it afterward.

2.1 Nine Criteria of an Inspirational Design Brief

To begin, we consider how industrial designers work. Designers are inspired by awide
variety of sources, including nature, fashion, movies, automobiles, aviation, weapons,
architecture, and cutti ng-edge technol ogy. Although some sources may not apply to a specific
proj ect, they may help designers formul ate a new concept at alater point. Along these lines,

we define aninspirational design brief as not only a guide to follow but also a mind-set to help
designers leverage constraints in ideation. More specifically, we examined awide variety of
applications submitted to worl dwide design awards and i dentified nine common criteria. We
categorized theminto three groupg  strategy, context, and performanceg and introduced them
as nine design quality criteria (DQC).

A. Strategy
1. Philosophy: History, values, belief, vision, mission, and strategy of a company
2. Sructure: Domain, business model, and competitive advantage of a company
3. Innovation: Area and type of innovation of a company

B. Context
4. Social/human: Needs and activities about individual and/or group of consumers
5. Environment: Requirements of and expectations for environmental concerns
6. Viability: Expectations about economic performance

C. Performance
7. Process. Budget and schedule of a project
8. Function: Nature of deliverables including unique selling point
9. Expression: Sensory styling and aesthetics of products

More detail ed explanations, questions to answers, and the conventional metrics of each
criterion are provided in Figure 2.1 and Table 2.1.
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Figure 2.1 The nine criteria of aninspirational design brief.
Table 2.1 The Nine Criteria of an Inspirational Design Brief

Group Criteria Explanation Questionsto Conventional
Answer Metrics
A. Strategy 1. Design contributes by e What isthe e Achievement
Philosophy  formulating, visualizing, history of the of strategic
and communi cating the company as well god
organi zation's asitsvalues,
philosophy beliefs, vision,
mission, and
strategic intent?

e How isthe brand
communi cated?

Inwhich business Not identified

2. Structure  Design provides design-

rel ated knowl edge to and category
the Strength-Weakness- doesthe firm
Opportunity-Threat operate?

(SWOT) portion of the

, : What is the firm
Five-Forces analysis * What s thefirmis

busi ness model
and how isit
vertically and
horizontally

i ntegrated?

e What areits



3. Innovation

B. Context 4.

Design co-creates

I NNovative concepts,

visualizes, and
communi cates

| nnovati on opportunities

Design participatesin

Social/human user studies, tests

5

Environment

6. Viability

conceptual ideas, and
communi cates findings

Design contributes to

environment by

exploring eco-friendly

opportunities

Design provides design
rel ated knowledge for
the devel opment of

busi ness model s,

including positioning,
val ue creation, and cost

reduction

competitive
advantages?

What is the
innovation area
of the business
(i.e., technol ogy,
finance, process,
offering, or
delivery)?

|s the innovation
type breakthrough
or incremental ?

What is the
organization's
level of
ambition?

What are the
users and other
stakeholder's
cultural
connection,
identity, needs,
behavior, and
activities?

What are the
requirements to
meet the
environmental
concerns?

What are the
expectations
regarding market
share, earnings
per share, and
return on
Investment as
related to the
time horizon?

Research and
devel opment
budget

Number of
patents,
copyrights,
and
trademarks,
Cps

Percentage of
revenues of
new products

Sati sfaction
(with product)

e Satisfaction

(with ease of
use)

Employee
sati sfaction

Not identified

Revenue/sales
Market share

Net
income/profit

Percentage of
sales (new
customers)

Percentage of



C. 7. Process  Design co-creates the e What arethe

Performance design brief, synthesi zes proj ect's budget,
concepts, refines them, schedule, and
and provides support in deliverables?

their subsequent
e How arethese
devel opment aligned and
coordinated with
other projects?

8. Function  Design participatesin
| ntegrati ng the provider
and user aspects into
functions and features

9 Design transl ates o What are the

E.xpressi on provider and user brand's attri butes,

aspects into attri butes, design language,
form, features, and design
proportion, surface, and principles (i.e.,
details; design creates a proportion,

cohesive statement surface, and
supported by a details)?
compelling story

sales (repeat
customers)

Timeto
market

e Number of
design
modi fications

e Cycletime
with phase

e Number of

products
compl eted

Not identified

Not identified

Example of an Inspirational Design Brief in Product Design

Writing a design brief for aninnovative product design project is anart as well as a science.
Successful design brief writers elaborate their projects in detail using the DQC while keeping
their final documents to a manageabl e length. Here, we introduce an example of an
inspirational design brief for devel oping an innovative storage system project submitted to

LEGO:

1. Philosophy: The name LEGO is an abbreviation of the two Danish words, |leg godit,
meaning —play well.ll The ultimate purpose of LEGO isto inspire and develop childrento
think creatively, reason systemeatically, and rel ease their potential to share their own future
T experiencing the endl ess human possibility. The LEGO toys have become a staple inthe
homes of creative families. The imagination of a child is what LEGO emphasi zes.

2. Sructure: The LEGO Group is owned by the founding family and its ownership is handled



by KIRKBI, the investment company, and the LEGO Foundation. KIRKBI not only owns 75
percent of the LEGO Group but al so owns 38 percent of the Merlin Entertainments Group
who runs the LEGOLAND theme parks. The LEGO Foundations hol ds the remai ning 25
percent of the Group. LEGO is one of the largest toy manufacturers in the world.

3. Innovation: In 2004, LEGO (a) listened to consumers, (b) utilized new technol ogies, and
(c) refocused its business to successfully save it from a steady decline in sales. After
li stening to consumers, LEGO recogni zed that consumers consi stently bought the sets
having a story with a good character and an evil one, suggesting that good-bad conflict
appeals. LEGO also conti nuously adjusted to new technol ogies to cut the devel opment
process from two years to one year. It designed products according to feedback and
recognized failure early in the production cycle, solidifyingitsintegrity. Finally, it stripped
down fromawide variety of businesses including clothing, theme parks, and video games
to a core brick business.

4. Social/human: Children assemble blocks randomly when they are young. As they grow,
their projects become more complex, until they eventually incorporate stories as well as
engi neering and aesthetic components. Peopl e constantly push the boundaries of what is
possible with LEGO with others, being adult LEGO fanetics. Therefore, kids and their
parents are their main markets as LEGO bricks evolve with them.

5. Environment: LEGO bricks and storages are sold in boxes. We should consider reducing
the size of the box to reduce the consumption of cardboard coming from sustai nabl e forests.

6. Viability: Inorder to maximize the return on investment of the steadily growing LEGO, we
should consider material choice, ease of disposal/recycling, safety standards (both
American and European), and feasibility.

7. Process. We should present artworks using a given PowerPoint templ ate with a maxi mum
of 12 slides and 5 MB. We can submit a video to go a ong with the presentati on: maxi mum
length of 3 minutes; maxi mum size of 50 MB; and allowed file types are mp4, avi, flv, mpg,
swf, and wimv.

8. Function: We should explore a different concept that can potential ly replace the current
Bricks & More storage boxes while keeping the fol lowing requirements. It needs to
convince parents and gift givers of delivering great functionality and permanent storagein
store and at home, suggesting that it survives achild's play life. It must also be feasible; the
project must show how we produce and integrate it into LEGO's current product line.

9. Expression: We should clearly communi cate the ideas of LEGO such as imagination,
creativity, fun, and learning. Specific expression |anguages of the concept must follow; its
formis geometric and static, edges are rounded, and its primary colors are bright.

Example of an Inspirational Design Brief in a Research Project

Our suggested nine DQC are versatile and can be applied to avery different type of project,
such as when busi ness decision makers approach a conventional challenge inamore



innovative fashion. Traditionally, they made decisions by considering the anal yses and
suggestions made by internal researchers and external economists. However, these i nputs often
stem from a worldview based on outdated assumptions and fail to nudge decision makers to
see anissue in afresh perspective.

Take an exampl e of sustainability. According to -A New Era of Sustainabilityll (Lacy, Cooper,
Hayward, & Neuberger, 2010), a report rel eased by the United Nations Global Compact and
Accenture, = while the belief in the strategic importance of sustainability issuesis
widespread among CEOs, executives continue to struggle to approach them as part and parcel
of [their] core business strategy.ll As aresult, sustai nability considerati ons often end up coming
fromrandom, ad hoc, or unrewarded contributions from passi onate individual s, and seldom
from strategically informed corporate policies. Although bottom-up processes are imperative
for corporate culture to shift toward a more sustai nabl e path, top-down initiatives are more
influential in achieving significant change. Here, we introduced an exampl e of inspirational
design brief for proposing aresearch project submitted to corporate leaders. It aimsto help
them to reflect on the progress to date, the challenges ahead, and the impact of the journey
toward a sustai nabl e economy.

1. Philosophy: The underlying assumption of business is that growth is good. However, inthe
new market where the cost for food and energy increases, demographi cs change, and
popul ations grow, the assumption that growth is good must be challenged. In order to
explore new business models, new legal frameworks, and new economic systems that
prosper inthe contemporary market, the question we ask is, -How can we shift the current
paradigm of corporate thought |eadership into one that val ues innovative thinking for a
sustai nabl e future?ll

2. Structure: The proposed project will consist of an autonomous team that makes decisions
with the support of an expert advisory group. The outputs of the project will include an
open research and thought |eadership process, a collaborative content piece that |ooks at
sustai nabl e busi ness practices, and a diverse community of co-authors,

3. Innovation: The proposed project will test open innovati on techniques, such as
crowdsourcing and crowd funding, in the context of corporate thought | eadership research
and devel opment. The purpose of the project is to challenge and improve the current
research paradigm of corporate thought |eadership such that it invites more diverse thinking
and problem-sol ving approaches.

4. Social/human: The proposed project aims to use social networks such as Linkedin,
Facebook, and Twitter as open research platforms fromwhich we draw questions, ideas,
and i nsights about sustai nabl e business. We will tap into ongoi ng conversati ons, foruns,
and discussion boards from diverse communities of interest. The communities include
design, science, technol ogy, agriculture, health, education, and transportation.

5. Environment: Business |eaders and scholars tackl e the world's most pressing i ssues such
as climate, poverty, inequality, and popul ation usi ng the exi sting forums such as United
Nations Global Compact, World Economic Forum, and World Council for Sustainable



Business. Sustai nability needs to be more highlighted.

6. Viability: The proposed project will be independently funded through corporate
foundati ons, government organi zations, and academi ¢ i nstituti ons.

7. Process: We will establish best practi ces by conducting consulting projects with in-house
and external teams, while soliciting ideas using open research platforms. WWe aim to not j ust
provide solutions, but a so to explore the devel opment of dynamic capabilities and address

challenges more deeply.
8. Function: The proposed project will provide an open research framework that will help to
i dentify underlyi ng assumptions and offer a new research approach for corporate thought

leadership. It will convene diverse communities of interest, thereby acting as a catal yst for
connection, collaboration, and innovation.

9. Expression: All project communications, internal as well as external, will reflect the
values and intenti ons of the project. The values of integrity, community, and openness will
be honored throughout the process, which will be reflected inthe final deliverable.

2.2 Writing the Inspirational Design Brief

The optimal approach to writing an inspirational design brief is through co-creation. Studies
show that the act of writing a design brief improves the quality of concepts by 20 percent on
average and 25 percent for top-performing designers. Writing a design brief al so changes
research behavior; when novice designers invest time in writing a high-quality design brief,
they conduct research for alonger period of time as well as identify more impactful
opportunities for ideation. Moreover, writing a design brief collaboratively reduces team
members' perception of ambiguity while increasing their willingness to take risksin the
subsequent concept expl oration phase (Petersen & Ryu, 2015). Therefore, joint devel opment of
adesign brief and treating brief writing as an important phase has the potential to add val ue to
aproject, curb risk, and increase creativity. Co-creating aninspirational design brief consists
of the following three steps, asillustrated in Figure 2.2.
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Figure 2.2 The three steps of co-creating an inspirational design brief.

1. Creating a Template and Developing Content

Prior to creating aninspirational design brief, team members on the project (e.g., designers,
marketers, and engineers) usually have little or no systematic documented i nformati on about
the previous projects including their design briefs and their outcomes. To remedy this, they are
provided with the DQC as a generic framework to organi ze previous i nformati on under the
nine criteriaas well as ageneral guideline for good balance of the DQC content. This assists
brief writers to consider the whol e aspects of the project, increase their emotional investment,
and mentally prepare to address each issue in the later phase.

2. Writing Briefs Independently

Each member writes a 500- to 1,000-word brief independently using the structure of the
inspirational design brief template, aided by the content from previous projects. Doing so

hel ps each member empathi ze with other members by formul ating other functions' contributions
clearly. Following the sequential process of the DQC, moving from phil osophy to expression,
supports the creation of the logical top-down architecture for the design brief. This facilitates
building cohesive and comprehensive design requirements while assi sting the individual
members in seeing the project broadly as well as understanding the interdependenci es between
the criteria.

3. Integrating Parallel Briefs into the Final Document

Team members col laboratively review multiple briefs by considering the final performance of
each design brief. When the final performance data is unavailable, they may rely onthe quality
or quantity of insights obtained from each design brief. Then, they consolidate multiple design
briefs into a well-balanced and more effective design brief. As the team gai ns experiences,
performance eval uations can be updated accordingly.



Time for Writing a Design Brief

Engineers at NASA's Jet Propulsion Laboratory (JPL) in Pasadena, California,
recommend investing 25 percent of a budget on writing a design brief, while design
consul tancies generally spend in the neighborhood of 10 to 15 percent. Evenif one does
not design a space mission, dedi cating significant resources (comparable to a 15 percent
cost of managing the subsequent project) makes sound busi ness sense.

- /

2.3 Research Findings about Inspirational Design Briefs

Going over budget is a serious issue for product devel opers. They can avoid this issue by
carefully examining the amount of the content all ocated for the two design quality criteria,
process (how to make a product) and expression (how a product |ooks and feels), inadesign
brief. Petersen, Steinert, and Beckman (2011) reviewed 81 briefsincluding 51 briefs fromthe
proj ects performed at Stanford University and 30 briefs from the projects performed at severa
companies. Their collected briefs covered awide variety of fields, including automotive,
consumer products, health care, construction, and aviation. Projects ranged in complexity from
shavers to earthmoving equi pment, and in size from cell phones to aircraft interiors.

Interestingly, the authors discovered that the amount of the content for process is negatively
correl ated with the amount of the content for expression (see Figure 2.3). This suggests that the
less i nformati on a brief contai ns regarding the outcome of the project (expression), the more
information it requires to describe how the project runs (process). Indeed, one group of
automotive product devel opers who di stributed the amount of the content for the two criteriain
amore balanced way raninto fewer problems. However, the other groups of product

devel opers who wrote too little about expression intheir briefs lost control of their projects,
|eading to budget overruns and project failure,

10% 5% 25%
I T
\_Y_J Process Function Expression
A.Strategy }

B. Context Y

C. Performance

Figure 2.3 A suggested distribution of the DQC content in a design brief.



2.4 Three Pitfalls to Avoid

We suggest that brief writers avoid the following three pitfalls when writing briefs:

1. Content distribution: First, brief writers often underval ue the importance of
communi cati ng strategy (philosophy, structure, and innovation) with their team members.
It is an outdated belief that design is an afterthought and should not be integrated with the
rest of the business. We suggest that the content regarding strategy should occupy at least 10
percent of the design brief. Second, some brief writers intentionally hide the complete
I nformati on about the expected specifications (function) or the expected shape
(expression) of the final product in order to encourage the bl ue-sky thinking of their team
members. However, team members can only benefit from possessing the full information
available. We suggest that the content about function occupies at least 5 percent and that
the content about expression occupies at |east 25 percent in the design brief.

2. Balancing between process and expression: Asillustrated earlier, bal ancing the amount
of the content between the two criteria determines the success of project. When brief
writers include too much content about process (>55 percent), they may neglect the other
criteria, potentially hurting the quality of the project outcome. When they include too little
content about expression (<25 percent), they may ask team members to explore extensively,
which results in a high risk of going over budget.

3. Length: Brief writers should benchmark the number of words used for their design briefs.
The length indi cates an aircraft i nterior, when in fact the product intended for devel opment
was a shower stall. Most effective briefs are usually 500 to 1,500 words in length.

2.5 Conclusion: Keys to Success

The main purpose of writing a design brief isto communi cate organizational capabilities, the
busi ness strategy, and the business model to the members of the design team so that they are
well equipped to synthesize novel, useful, and marketabl e concepts. Creative ideas come from
well-informed individual s and teams. Leaving the design teamin the dark is self-defeating; it
only results in a negative effect on the budget, schedule, and outcome. Each design brief should
be unique and requires a concerted effort to create. Recycling old briefs, with minor updates
and modifications, does not |ead to an innovative concept. Team members recogni ze —the same
old briefsll ontheir desks and pay no attention to them.

Inthis chapter, we introduce the inspirational design brief as an answer for designers seeking
to improve the current situation of misaligned busi ness opportunities and desi gn execution. We
introduced its nine criteria called design quality criteria (DQC) and illustrated two examples,
one for a product design project and the other for research project. Then, we illustrated the
three steps of how to write design briefs in a co-creative fashion. We also provided research
findings and clarified three pitfalls. We believe our proposed brief-writing method provides a
uni que opportunity for product devel opersin various industries to facilitate communication
between their busi ness managers and designers so that they can successfully leverage designin



their new product devel opment projects.
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Chapter 3
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Introduction

During the past decade, personas in product design have received much attention from
academicians and innovative companies (Blomquist & Arvola, 2002; Chapman & Milham,
2006; Faily & Flechais, 2011), aninterest that is part of a positive trend toward building user-
centric products. Personas provide designers with a user-centric reference tool that depicts an
ideal user (Cooper, Reimann, & Cronin, 2014). Thistool allows designers to maintain focus
ontheideal user asthey explore and devel op solutions. This chapter explores personas as a
practical tool for design. Many of the exampl es are software and technol ogy oriented, but
personas apply similarly to other product categories. We organi ze this chapter into several
sections:

1. Defining personag practical descriptions, underlying bases, and common types

2. Importance of personag exploring the power of using personas during product
devel opment:

a. Duringdesign
b. During devel opment
c. Asacommunication tool
3. Creating personag anoverview of creating personas from ethnographic research

4. lllustrative application of personag an example fromthree areas during product
devel opment

5. Limitations of persona§ constraints and mitigation

In this chapter, we define designers broadly as cross-functional members of a team tasked with
devel oping user-facing product sol utions. e define user-facing sol utions as product features
with which users interact and experience. Personas are particularly useful for designers who
work on user-facing sol utions.

3.1 Defining Personas
Personas are a representation of ideal or prototypical end users, based on behaviors and



motivations of real people (Cooper, Reimann, & Cronin, 2014). Personas represent clusters of
users from research and are not derived from stereotypical assumptions (Cooper, Rei mann,
Cronin, & Noessel, 2014). Personas allow designers to rel ate to and empathi ze with users, and
encourage themto view product problems from a user's perspective. Personas are created at
the beginning of the design process. As representati ons of users, personas define both the target
user and the problem for a design team. Minor iterations can be made to personas, but major
revisions reset design to the beginning.

Two nonuser personas are often considered during design: the buyer persona (Scott, 2013) and
the anti-persona (Cooper et a., 2014). Inthis context, we refer to buyer personas to signify
those who make purchase decisions but do not necessarily use the product. For example, when
an airline purchases a plane, pil ots represent one user persona and passengers another. Pilots
might be consulted during purchasing, but the buyer is usually a business decision maker at the
airling another persona. The buyer persona has disparate considerations for the purchase of
an airplane. For example, a buyer considers financing, passenger capacity, mai ntenance costs,
flying range, and fuel economy. Another exampl e of differences between buyers and users can
be found in children's products. Parents are buyers, concerned with child safety, purchase cost,
and the ability to return a product. Modeling a buyer ensures that a product sol ves their
concerns. Depending on the product, buyer and user personas can be the same person or
different people.

Anti-personas illustrate actors who are not the intended users of a product (Cooper et al.,
2014). Consumer product designers often create both user and anti-personas to differentiate
targeted users from others. For example, a high-end, digital, single-lens reflex (SLR) camera
targets expert users and photographers; the expert consumer is the user persona and the anti-
persona is the casual consumer, focusi ng designers on designing a product for an expert.
Labeling, memory storage, carrying cases, user manual's, and so on are designed for the expert
consumer. Any infrequent or edge cases for the user persona that are common use cases for the
anti-persona are ignored. Edge cases are experiences that i nfluence some or all users, but
occur infrequently (Cooper et a., 2014). One exampl e of how anti-personas are used for a
camera product asks, “What if the user does not understand the basics of operating a camera?ll
Theissueis an edge case for the user persona but is a common-use case for the anti-persona.
Since this applies to the anti-persona, design would ignore this issue.

3.2 The Importance of Personas

Personas during Design

Personas formthe basis of problem definition for a designer; they define users and set
parameters for design sol utions, keeping designers fromfalling into a common design pitfall:
designing for oneself (Cooper et al., 2014). Consciously or not, designers often infer and
assume about users based on work experience and industry knowledge. Consequently, personas
can be useful to avoid self-referencing, frame design problems from a user's perspective, and
focus designers. Design teams often use brai nstorming and storyboarding as tool s for



generating and exploring ideas. Brainstorming is the freeform generation of ideas, with
minimal constraints or thought to feasibility. During ideation or concept phases, brainstorming
facilitates conversation. Combined with appropriate personas, brainstorming allows designers
to engage and express ideas for subsequent reflection. Storyboarding is a second exampl e of
when personas combine with another design tool during design. A storyboard is the visual
telling of the story. Designers often storyboard ideas early during a concept phase to visualize
either a problem or a sol ution, and someti mes both. The storyboard's protagonist is the
persona, allowing a design teamto form deeper empathy for users.

Personas during Development

During devel opment, personas get an engineering team up to speed quickly. A clearly defined
persona makes it easier for designers and engineers to achieve a common under standing about
a user and the scope of asolution. It iscritical that engineers understand the target persona so
they can make the right decisions and trade-offs. For aflexible, iterative process, itis
Impossible and inadvisabl e to document every detail during design. To compensate, personas
provide contextual understanding to an engineering team so it can interpret design documents.

Another benefit of personas is managi ng edge-case di scussi ons between engineering and
design (Cooper et al., 2014). A common design challenge i s determining whether an edge case
Is important. Personas provide a reference point from which communi cation can be more
efficient between designers and engineers. If an edge case is important to the persona, it should
be part of the design. For example, the cockpit of a commercial airplane is designed for highly
skilled and experienced pilots and crews. The cabin crew and passengers are not expected to
be abl e to operate the controls in the cockpit. Consequently, a designer's personais the pilot.
The edge case of what happens when all capable pilots are unavailable is not a viable use
case.

For atypical smartphone app, one edge case asks, “What happens if the user does not have an
Internet connection?ll The answer depends on personas defined for the app. Internet browsers
on smartphones offer limited functionality without an Internet connecti on because designers
determined that their personas understand how browsers behave without an Internet
connection. Personas are useful to a devel opment team so engineering can understand the scope
of its work, and the quality assurance (QA) teamwill not waste time testing irrel evant edge
cases.

Personas as a Communication Tool

Personas are useful when it comes to communi cating with other busi ness functions such as
marketi ng, management, and sal es. Personas provide a clear definition of a target market and
assist a marketi ng team with aligning a product from incepti on through promotion. Buyer
personas provide sales and marketing a method of collaborating with the design team. Pitching
a product concept to executive managers in a corporation or potential investors (e.g., in a start-
up company) involves communicating abstract, contextual informeation. Personas help decision
makers understand a problem from a user's perspective and provide a context for eval uating



the product concept. Therefore, personas are useful for obtai ning corporate support or
financial investment for a start-up.

3.3 Creating Personas

When creating personas, the first step is to identify and select a group of users to research.
Choosing users who bel ong to an appropriate market segment is key to yielding useful insights,
often requiring a product manager to possess i ntimate knowledge of a market and various
market segments in the industry. In practice, product managers often rely on secondary research
and internal records or conduct a small-scal e study to define various personas.

The next step is to collect data. Ideally, personas are created by clustering or consolidating
real-life people and experiences from primary research that i ncl udes ethnographi c studies and
user interviews (Cooper et a., 2014). Ethnographic researchis the deep, qualitative study of
users in the context of their environment when using a product. There are various methods for
coll ecting data during an ethnographi c study. We often conduct user interviews, conduct
observational studies, and (if possible) use video recordings of users using a product and
photos of their environment. Interviews uncover user problems and their underlying causes.
Interviews hel p designers understand user motivation and a user's state of mind while using a
product. However, user responses alone are unreliabl e since users are often unaware of their
own needs (Rosenthal & Capper, 2006). Mixed methods may explore user needs more fully.
Observational studies and video recordings capture users performing tasks, techniques that are
effective when conducti ng efficiency studies. Using these methods, ethnographic researchisa
reliable source for uncovering behavioral responses and user problems. When capturing a user
with video, audio, or photos, researchers must always ask permission fromthe user before
recording and guard the user's privacy.

The third step is consolidating data from the studies and grouping insights based on common
user problems. Often, thisis done with a broader designteam so all designers have the
opportunity to learn directly from the researchers. This al so offers the advantage of building
personas with the designers so they can internalize user models. Researchers typically |ook for
patterns in responses and organi ze theminto clusters, which are then grouped based on
common user problems. Researchers sometimes find that users from multi ple market segments
share similar problens.

Finally, the team exami nes the notes and merges various clusters to create a series of personas.
The team | ooks for a dominant profile or common demographics within the cluster. The profile
becomes the basis for a persona as long as it does not focus onasingle, real person. The team
also looks for attributes of its subjects that are impacted by the user problems, and build these
same attributes into the persona. For example, a busy, active lifestyle might be an important
attribute in the cluster of test subjects. The persona built fromthis cluster must have this same
trait. Although we discuss user personas, the same reasoning extends to nonuser personas,
which must al so be based on data. Various clusters of problems coal esce into personas, and
prioriti zation of these personas determines which represent personas and anti-personas. Buyer



personas can be different people from users, and separate ethnographic interviews might be
needed to study them.

3.4 lllustrative Application of Personas

This exampl e is based on a software product, though application of personasis the same for
other types of products. Although it is common for a design team to work with multiple
personas, we demonstrate only twd one user and one anti-persond for the purpose of
expediency.

Product Manager at ACME

The exampl e begins with Anne, an experienced product manager at ACME Tech, a technol ogy
company that makes a variety of productivity software for consumers across devices: persona
computers, smartphones, and tablets. ACME's busi ness model is to provide products free for
users to download, and include advertising fromthird parties in the products. ACME receives
the bulk of its revenue from advertising. Anne works on the company's mobile-apps team,
which makes apps for smartphones and tablets. According to ACME's marketing team, thereis
an opportunity in the marketpl ace for a better-productivity mobile app. The marketing team
sends her an analyst's report that suggests all mobile productivity apps in the market are
disappointing and used rarely. Anneis excited and wants to sei ze this opportunity to launch a
new app for smartphone users, with the goal of adding new customers and expanding ACME's
customer base.

Stage 1: Creating personas. With her goals firmly in her mind, Anne turns to a colleague
on the user research team, and commissi ons an ethnographi ¢ study. Her colleague recruits
eight highly productive users in Texas for the study. The researcher recommends that Anne
and any interested members of the design team help her with the interviews. Anne thinks
thisisagreat idea and convinces afew designers and engineers to participate as
interviewers, observing in pairs during the series of ethnographic studies. After completing
the studies, Anne and her cross-functional team review the data under the guidance of the
researcher. After aninitial review of results, Anne organizes a working session to cluster

i nformati on from the interviews and derive personas. All the designers and engineers who
participated in the i nterviews attend Anne's working session. Two dominant profiles
emerge: atech-savvy, self-employed persona and a tech-aware, corporate persona. From
the original market-segmentati on data, many of the segmentati on characteristics were
deemed not useful while clustering subjects based on user problems. The dominant
attributes that mattered were willingness to adopt new technol ogy and cor por ate ver sus
noncor por ate wor k background. Anne found some indi cation that users who |ooked for
new technol ogy were most dissati sfied with existing productivity sol utions. Aware that
there were only eight interviews conducted during the study, Anne commissions a survey to
validate results. The survey results validate the initial findings. At this point, Anneis ready
to build personas. Mindful of how personas can be misused, she decides to name her
personas Wil ma (the tech-savvy, self-employed) and Fred (the tech-aware, corporate).



These personas will be used as a point of reference throughout the project (Figures 3.1 and
3.2).

~N

Figure 3.1 Anne's persona #1, Fred, tech-aware, corporate.

Name: Fred Dallas
Age: 42

Martial Status: Married
Lives: Dalas, TX

Occupation: Fred is amidlevel manager at a business services company. He
manages a team of about 30 peopl e and does some sal es and brings in customers.
He specializes in the quarry industry, so his team and customers are spread across
the United States. Dallas airport is very convenient for Fred since he flies
frequently to visit his team and customers across the country.

Family Life: Fred grew up and went to college in Dallas. He and his family livein
Plano, Texas, an affluent Dallas suburb.

Technology: Fred grew up with technol ogy, but he focuses on the same products he
uses daily, many of which are work related. Fred lives on e-mail; he usesit to
keep up with his team and customers. He gets the standard smartphone i ssued by
his company's informeation technol ogy (IT) department and relieson IT to ensure
that his e-mail, calendar, and productivity apps work.

Problems. Fred spends half his time on the road, so when he isintown, he spends




as much time out of his office as possible, working from home and spending time
with family. His wife complains that he spends too much time glued to his
smartphone. Fred wishes he could find a better way to stay on top of all of the to-
do items fromwork and family.




Figure 3.2 Anne's persona #2, Wilma, tech-savvy, self-empl oyed.

Name: Wilma Houston
Age: 33

Martial Status: Married
Lives. Houston, TX

Occupation: Wilma works as an independent wedding planner, the perfect job for
her because sheisaromantic at heart, is highly social, and has a passion for

photography.
Family Life: Wilma grew up on the East Coast, and after going to college in Texas,

she settled in Houston. Wilmais married and has a two-year-old baby girl.
Wilma's husband is an engineer in the energy industry.

Technology: Wilma uses social media as a primary method of finding clients,
tracking friends, and blogging about her business and photography. She uses the
| atest smartphone because she finds it easy to use and has all of her data and
contacts at her fingers. Since she owns her own business, Wilma uses all of the
latest cloud services for e-mail, contacts, scheduling, and social media.

Problems: Wilma prides herself on being organized. Sheis able to juggle her busy
home life and her business, but sheis a victimof her own success; it is getting
harder to stay ontop of all her vendors, subcontractors, clients, and schedul es.




Stage 2: Method of inquiry based on personas. Anne wants to frame the user problemfor
the designers so she uses the personas to represent the target users. Anne organizes a series
of brainstorming sessions with the cross-functional designteamto discover ideas for

expl oration. Although the design teamis familiar with user research, Anne presents her
personas and tapes a printout of each to awhiteboard in the conference room used for the
brai nstorming session. During the session, all parti cipants can be reminded of the i ntended
users of their ideati on brainstorm. Anne uses the personas to set the context and ensure that
parti ci pants focus on generating ideas that will benefit the target user. Personas play a
strong role during the brai nstorm by getting designers in the mind-set of thinking of
personas before generating ideas. This keeps brai nstorming focused on users.

Stage 3: Communicating with engineering. Althoughitis early during the design, Anne
and the lead designer review results of the brai nstorming session with the lead engineer on
her cross-functional teamto get his technical feedback. They use the personas to summarize
their research and frame ideas generated from the brai nstorming session. Anissue the lead
engineer raises is that corporate users encounter integrati on i ssues with corporate security
and e-mail. He estimates that sol ving these issues alone will take up the majority of

engi Neering resources.

Stage 4: Prioritizing personas. Based on the technical feedback, Anne reassesses the
personas and decides that Wilma is more important; Fred is demoted to an anti-user
persona but is not ignored. Anne knows fromthe survey data that if she excludes corporate
users, she will be leaving out alarge pool of potential customers. She plans to go to market
focused on the Wilma persona and i ncorporates the needs of the Fred personain
subsequent versions of the product.

Stage 5. Concept storyboarding. Based on prioriti zation of the Wilma persona, Anne and
her lead designer return to the design team and reset the team's focus. They review
brai nstorming ideas, and three stand out as being i nteresting for Wilma.

Figures 3.3 through 3.6 comprise a simple story board that Anne uses to describe a use
case of how her persona (Wilma) uses the software product.



Figure 3.3 Anne's storyboard reminder action: Scene 1 (Wilma as a phone call witha
client, and they agree to schedule an event in the future).

Action List

Schedule Caka Tasting
Data: July 4, 2014
Antending: Wilma Houwston,
bride 0 ba, groom 1o be,

Figure 3.4 Anne's storyboard reminder action: Scene 2 (Based on the phone call, Wilma
creates an action of her smartphone using the new application).
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Figure 3.5 Anne's storyboard reminder action: Scene 3 (The action appears automati cally
onWilma's calendar).

Figure 3.6 Anne's storyboard reminder action: Scene 4 (The action e-mails client
automati cally about the appoi ntment so the client can confirm).

To understand each product concept better so the team can decide, each concept is
storyboarded. Using Wilma as the protagonist, Anne and her desi gn team sketch the three
concepts with a storyboard for each. Figures 3.3 3.6 are a storyboard for one of the
product concepts. the reminder action. The storyboards describe how Wilmawill use and
benefit from the concept. After each concept is storyboarded, they eval uate all concepts
together, choosing the reminder action as the focus for their app.



Stage 6: Interpret and communicate design proposals to stakeholders. Anne uses the
personas to communicate and pitch the design team's concept to ACME Tech's product
committee for approval. During the presentation, there was i nsufficient time to delve into
the details with the committee on the ethnographi c user research. Anne uses the personas to
get the committee to empathi ze with the target personas. Anne takes the committee through
the problem scenarios using the personas. She uses Wilma as the voi ce when describing
how dissati sfied users are with existing productivity apps. Anne's intent is to get the
committee to view potential opportunities and challenges from the target user's
perspective. Her presentation goes well, and the committee approves the project.

Stage 7: Working with engineering. With the approval to build the app, Anneis ableto
add software engineers to her cross-functional team. As part of the i nduction meeting for
the new engineers, Anne introduces themto the basic ethnographic user research that she
and the cross-functional team used. Anne then introduces her two personas and gets the
engineers to understand Wilma as the user persona and Fred as the anti-persona. She gives
every member of the cross-functional team a printed profile of Wilmato post at their desk
so they are reminded that they are creating an app for a specific type of userf Wilma.

3.5 Summary

Anne and her cross-functional designteamoriginally created personas after reviewing the
ethnographi ¢ user research, and she clustered results in a way that made sense for her
productivity app idea. She validated findings using a survey, allowing her to create personas
that summarized the user research findings. Her personas hel ped her place a human face on the
user research information. Anne created two personas (Figures 3.1 and 3.2) but eventually
prioritized Wilma over Fred during design. Throughout devel opment, Anne mai ntai ned her
personato ensure that all stakehol ders focus on the right user model.

Limitations of Using Personas

Although based on data, personas are dependent on subjective decision§  which market
segment to study and which user problems to cluster. Product managers and designers create
personas at the start of design to frame a problemfor the design team, and, consequently,
conducting research with real usersis the best way to gain insights into user problems; the
purpose is to uncover insights the researchers did not know before studying the user. These
Insights catal yze product innovation. The danger is creating personas too quickly based on
exi sting knowledge held by team members. One study suggests that some teams struggl e to
rel ate to personas (Blomquist & Arvola, 2002). Their difficulties consist of poor

communi cati on among team members and a sense of distrust for a primary persona. Their
persona was based on presuppositions of system administrators and lacked empirical
evidence.

A personaisamodel, not a substitute for product testing. User testing with real users must
validate design sol utions derived from personas. To test that personas are valid, begin with



original market segmentati on data to recruit partici pants to test the sol utions, and observe
whether participants respond to the new product sol ution. In the case of designing adigital
camera, if asingle expert user persona represents both professional and expert-amateur
photographers, user testing must assess this early during design of prototypes. If both expert
and amateur photographers struggl e with the prototypes, this might signal that the persona was
too broad to represent both. Consider a new set of personas that separate the users and revisit
the design sol utions. Over time as user testing validates both personas and designs, and as the
sol uti ons become specific and more detail ed, testing recruitment shifts to using persona
profiles instead of market-segmentati on informeation.

Prioritizing personas during designis an extremely important and subj ective task. Omitting
user personas reduces the usability of the product for those users, and omitting buyer personas
creates obstacl es to purchase and adoption. However, having too many personas dil utes the
val ue of the product. Documenting the goal s of a product at the beginning of the definition
phase provides a framework for prioritizing personas.

3.6 Conclusion

The purpose of personasis to provide design and devel opment teams with a representati on of
atarget user so everyone shares afocus to build a user-centric product. Personas emerge at the
begi nning of design because they are part of the problem definition for designers. Multiple
personas emerge often, including users, buyers, and anti-personas, and these personas need to
be prioritized for a design team. Prioritized personas are powerful tools during design,

devel opment, and communi cation to busi ness stakehol ders.
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Introduction

The increasing compl exities of the competitive marketpl ace make innovation ever more
challenging for companies. Differentiation and innovati on beyond the incremental become
more difficult as customers become better informed and more demanding and as competitors
move more quickly within compressed product life cycles. To meet these challenges, business
scholars and practitioners have increasingly called for more focus on the total customer
experience, in contrast to more traditional approaches of feature-based product devel opment
and innovation. Christensen, Anthony, Berstell, & Nitterhouse (2007), for example, advocate a
—ob to be donell perspective, whereby product and service devel opment is related to customer
motivations (what problemis being addressed?) and the benefits the customer extracts through
the product/service experience. Prahalad and Rangaswamy (2003) discuss —Rext practicesll
that lay out an experience-based view of product/service design for enhanced innovation.

Consi stent with the experience perspective (and likely predating its more recent emphasisin
the business press), a deep, empathic, human-centered approach is the critical first step inany
design effort. As articulated by Tim Brown (2008), know|edge of -human behavior, needs, and
preferencesll is what hel ps —eapture unexpected insights and product innovationll that will be
more desired by consumers. Brown further claims, consistent with many design and innovation
consul tanci es we have encountered, that most successful innovations —are inspired by a deep
understanding of consumers' lives.ll

The total customer experience is therefore comprehensive or holistic, since consumers derive
value from a product or service through their usage experiences within a particular context
(e.g., the +ob to be donell perspective). The total experience iswhat customers eval uate,

| eadi ng to sati sfaction, |oyalty, and word-of-mouth behaviorf  all goals for a company creating
aproduct or service. The problemis that traditional new product devel opment (NPD)
processes and marketi ng research often uncover alist of perceived needs or product attributes,
but many important aspects of the customer experience, which may help generate new insights,
fall through the cracks. In other words, outcomes of an NPD process will be rather different
when the focus is on designing a better experience versus merely designing animproved
product (e.g., Brown, 2009).

A primary method to understand the total customer experience and integrate it with the NPD



INnovati on process is experience mapping. Sometimes also called journey mapping or an
experience blueprint, experience mapping is a method to hel p understand, synthesize, and form
insights about the total customer experience. The goal is to create an experience-based
springboard for product design and innovation. Experience mapping is part of many design

thi nki ng tool boxes (e.g., Fraser, 2012; Kumar, 2013) and is directly linked to other methods in
the design process such as personas, ideation, and stakehol der val ue exchange. We discuss the
essential elements of experience mapping in three parts:

1. Understanding the total customer experience as inputs to the experience map.
2. Making the experience map.
3. Utilizing the experience map as a springboard to devel oping i nnovati ve sol utions.

We do not attempt to create a—ene size fits allll technique for making the experience map.
Instead, we discuss key considerations about i nputs and process steps pertinent to any
experience mapping endeavor. Importantly, we describe how the experience map can be
effectively utilized to envision and design innovative sol utions for users.

( )

Whose Experience, and with What?

Throughout thi s chapter, we generally use the terms customer and user interchangeably.
The user/consumer of a product or service may not be the purchaser or immediate
customer, but ultimately the experience the firm maps for improved innovation designis
that of the user (whether anindividual consumer or afirm's employee), who determines
the ultimate val ue being derived from the product. We al so use product to refer to a
company's entire product/service/brand offering that the user experiences in a usage
context. The experience mapping process is useful in both product and service domains.

(. /

We utilize a running exampl e of a patient who requires physical therapy services. Imagine
someone suffering froman injury or ailment that requires extensive and closely supervised
physical therapy for recovery. The physician (MD), a specialized orthopedic surgeon,
prescribes a therapy regimen so the patient can reduce pain and regain normal physical
function. The physician refers the patient to a physical therapist (PT) to devise and i mplement
a specific treatment plan, which requires both home exercise and regular therapy sessions. The
problemis that both the MD and the PT practice inamajor city, many miles fromthe patient's
rural home. Fortunately, a small clinic with aresident physical therapy assistant (PTA) is
located relatively close to the patient. While the PTA can administer basic elements of the
needed physical therapy, the patient still requires regular contact with the PT and the physician
to assess the patient's progress, adj ust the therapy regimen, and receive more specialized care
as needed. This example will illustrate the experience map and how it can be used to design a
new and improved physical therapy sol ution.

As apreview, a somewhat condensed experience map for the physical therapy is showninthe
—asisll map (Figure 4.1). The —asisll denotes that the map corresponds to a user experience as



it currently exists, before the project team has envisioned a new concept. The map depicts a
flow of experience stages that include the patient'sinitial consultation with the MD inthe city
hospital, the consultation with the PT supervising the therapy plan, sessions with the PTA at the
local clinic, and in-home exercises the patient performs. Periodic visits withthe MD and PT at
the city hospital assess patient progress. Note that several stages repeat, especially the PTA
session and at-home exercising. The map al so highlights i mportant i nformeation flows and
perspectives of the pati ent.
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The Physical Therapy Project

The physical therapy example is derived from a sponsored student project in the Product
Innovation Lab, a project-based graduate course for engineers, industrial designers, and
MBAs at North Carolina State University. The example and the actual project differ in
several detailsto allow for a concise exposition. In the physical therapy example and
throughout the chapter, we refer to the —team, |l representing the design or NPD team tasked
by a company to devise aninnovative new product sol ution.




4.1 Inputs to the Experience Map

The key input to any experience map is, simply, a deep understanding of user experiences with
agiven product or service in a usage context. Gathering information to serve asinputsin
creating the map entail s several key considerations. We focus on four main i ssues:

1. What types of users should be researched to understand their experiences?
2. What methods are commonly used to research user experiences?

3. What are the touch points and key el ements of the product or service that define the user's
total experience?

4. How canthe user research be synthesized to glean important insights?

Types of Users and Their Experiences

For any product or service, avariety of user experiences (good and bad) will exist, soitis
important to capture experiences for different user types and usage contexts. One or more
prototypical experiences can be devised to capture the range of user experiences and how they
might differ along important dimensions. The key, however, is for the teamto test any
assumptions about the user experience, learn firsthand about user experiences, and comprehend
user experiences in adeep and holistic fashion so that opportunities for improvement can be
identified and explored.

The goal isnot to arrive at statistical precisioninorder to explain/predict user experiences.
Instead, the team s primarily looking for insights that help them envision and devise better

sol utions. —Extremell users (e.g., novices or experts in using a product) form an important part
of any user research endeavor, since they can often better reveal behaviors or needs that
typical users leave unarticulated or mask as they devise ways to work around product
shortcomings. Researching the experiences of nonusers can also reveal insights about product
alternatives and disadvantages that the innovation team could potentially address in a product
Improvement. Each type of user segment or prototypical user will typically have its own
experience map, reflecting significant differences among user typesintheir experiences.

Research on a variety of user types should be complemented with understanding various usage
contexts. The user experience can differ based on social aspects of the experience (e.g.,
traveling alone or with the family), personal situational factors (e.g., being fatigued or ina
hurry), among other factors that constitute the user's experience space (Prahalad and
Rangaswany, 2003). Observing users in context is an important activity for the teamif a deep,
empathi c understanding of the user experienceis to be achieved (Brown, 2009; Christensen et
al., 2007). The variety of usage contexts can be depicted within an experience map (e.g., hoting
different branches the experience might take depending on a specific situation) or shownin
separate maps, each of which depicts a different usage scenario.

To illustrate with the physical therapy example, different types of rural patients could include
pati ents with acute (recovering from knee surgery) or chronic (spinal injury) conditions, older



pati ents with slower expected recoveries, or situations where the need for physical therapy is
part of a broader, complex issue (Alzheimer's). Important usage contexts that could impact the
user experience might include whether the patient lives alone or with other family members
who could assist with home exercises or travel. Defining users and contexts is an iterative
proces§ as the innovation team learns more about customer experiences, it better understands
key issues that drive better or worse outcomes for users. Of course, the user researchis
conducted in the context of the design problem (rural physical therapy), but the project team
can give itself freedom to expl ore adjacent opportunity spaces. For example, what factors
besides proximity to the city suggest a need for better in-home therapy? The team's research
should challenge assumptions that might limit the team's ability to innovate for awider set of
users facing similar problems.

Methods to Understand the Total Customer Experience

Generally, a combination of method§ both qualitative and quantitative is used to
comprehensively study the experience, which extends beyond the product usage itself. User
research should capture el ements that show motivations for usage, need arousal, and what
happens after a usage situati on ends to better understand any consequences from the customer's
experience with the product/service.

Observation techniques are at the heart of research efforts to gain knowledge about user
experiences (Brown, 2008, 2009). Leonard and Rayport (1997), for example, discuss the
—empathic designll process based on observati on and ethnographi ¢ techniques. It is important
to observe usersin a natural usage context and capture observational data through images,
audio, video, and field notes for later analysis by the team.

Even though it often provides rich and insightful informati on about the user experience,
observationis not amagic bullet. Lead user analysis and voi ce-of-the-customer interviews, for
exampl e, can complement observations to reveal attitudes and opinions the customer has about
the experience (e.g., Christensen et al., 2007). Reflective user journals and photo elicitation
can al so convey stories about the user's experience, triggering insights about what is driving
positive or negative experiences (e.g., Fraser, 2012). Regardless of the method, the experience
context should be noted and understood by the team as it collects the data. The number of users
to researchis typically determined by the team's assessment of a sufficient variety of
experiences that can generate insights, with the research continuing as long as new information
is being learned (and budget and time allow). The team may al so have access to existing data
within the company, such as customer service logs, sal esperson reports, or point-of-sal e data,
all of which can provide essential detail to certain aspects of the experience. The combination
of methods utilized should capture the behavioral (what users do), emotional (how users feel),
and cognitive (what users report thinking through arti cul ation) el ements of the experience
(Brown, 2009).

In the physical therapy example, observational research would be conducted through home
visits to understand the patient's home environment and exercise routine, and observing therapy
sessions with the PTA. Interviews of the patient, PTA, PT, and MD would reveal attitudes



about the therapy regimen, areas of uncertainty or concern, and opinions about what may be
hel ping or hindering desired therapy outcomes. A patient journal could document the type and
frequency of home exercises (how well does it conformto the therapy plan?), aswell as
contemporaneous refl ections on achievements and frustrations. In the —as isll map, we give
several examples of the patient's perspective of the experience in what they do, say, and feel.

Identifying Touch Points and Key Elements of the Experience

With the variety of customer experience data in hand, the team can beginto fill in additional
detail s about what i s driving each part of the experience. Who parti cipates in each phase of the
experience (e.g., salesperson, third-party agent)? What activities by the firm and other entities
define and create each part of the experience? The deep customer experience research, by
definition, takes the customer's perspective. The purpose hereisto fill in the background
perspective of the company and other players/stakehol ders that are invol ved in making the
experience happen.

The firm's perspective in the customer experience is often portrayed as a series of touch points
that detail each occasion whereby the customer interacts with the product, service, and brand
components of the firm. Obviously, whenever atouch point occurs, thiswill necessarily be
reflected as part of the customer experience. Inthis sense, specific interactions captured by a
touch-point analysis will overlap with an experience map. However, a touch-point perspective
Is often incompl ete because it tends to focus on customer interactions or transactions with the
company, without understandi ng the more comprehensive customer experience. Rawson,
Duncan, & Jones (2013) discuss the pitfalls of a firm trying to optimize each touch point
without considering the overall customer experience.

In the physical therapy example, one important factor that defines the user's experienceis the

i nformati on exchanged among various individual s about the patient's progress (see the —as isll
map). For example, the MD and PT communicate to devise the best therapy plan for the pati ent.
The patient does not directly experience these communications, but the planis conveyed to the
PTA, who then administers in-clinic sessions that the patient experiences. Based on the therapy
plan, the PTA al so directs the patient to conduct specific in-home exercises with a certain
frequency. The patient may or may not adhere to the home regimen and may incompl etely, or

I naccurately, communi cate with the PTA about what is being done at home. The noise in such

I nformati on exchange makes it difficult for the PTA to adjust and administer exercises that
might be more effective for the patient, and the PT and physi cian consequently have difficulty
knowing whether the planned therapy is being as effective as it could be for the patient. Note
that some, but not all, of these i nformati on exchanges would constitute a touch point. The goal
inresearching drivers of the experience (detail s of which may be hidden fromthe user) isto
not only understand what the customer experienceis, but also to gather val uabl e information
about how/why the experience unfolds as it does.

Synthesizing for Insights
Once the experience information is gathered, it is time to organi ze the raw datainto a usable



form. The goal isto identify key insights about the user experience that can be transl ated into
opportunities for innovation or product i mprovements. Sophisti cated anal ytical techniques for
qualitati ve data can sometimes be used to identify patterns or categories of emergent themes.
However, the team should not | et anal ytical sophi sti cati on substitute for their involvement in
synthesi zing and understanding the user experience to gain insights.

Teams will engage in a series of sorting, mapping, and clustering exercises to organize the
information in a usable form. Fraser (2012) and Kumar (2013), for example, summarize and
depi ct numerous techni ques that can be used. The goal of these techniques is to help the team
begin to abstract from the raw data and synthesi ze meaningful insights. Brown (2009, p. 70)
calls this a—fundamental ly creative act,ll related to divergent thinking, that can identify new
opportunities for enhancing the user's experience. The series of activities involving data
analysis and synthesis of insights is naturally an iterative process meant to generate inspiration
for the team to generate new sol ution ideas. Numerous methods exist to aid the teamin the
synthesis process, but it takes practice and skill for the teamto arrive at actionabl e insights
about i nnovati on opportunities (Brown, 2008; Dyer, Gregersen, & Christensen, 2009).

4.2 The Experience Mapping Process

Once the inputs are gathered, the specifics of creating and using an experience map will, in
part, be a function of the project's context and who is involved in the effort. The process of
creating an experience map will sometimes reveal gaps in the team's knowledge about users
and require additional research and iteration. Nonethel ess, there are some common activities
that the teamwill need to do if the experience map isto be a useful tool for innovating new
solutions. Broadly defined, these activities are:

1. Develop and utilize one or more personas that represent rel evant type(s) of users.
2. Create a map that captures the user's journey through the experience.
3. Use the experience map and its rich set of inputs to identify critical user pain points.

Utilizing Personas

A user personais acomposite character that encapsul ates data gathered and synthesi zed from
the user research (Fraser, 2012). Although it may be feasible or even advisable to draw a
separate experience map for individual users the team has researched, the team at some point
will create prototypical maps that correspond to specific user types and usage contexts deemed
most relevant. These maps will depict the typical experiences of the user personas that can
reflect key insights from the user research. Although seemingly anal ogous to customer
segmentati on, personas are driven by the experience data the team synthesi zes into an insi ghtful
and somewhat prototypical understanding of user experiences.

Rarely will asingle persona capture all the research and user insights devel oped by the team.
There is certainly a trade-off between too many personas that would be cumbersome for the
team to address with a single new sol ution and too few personas that might omit promising



opportunities that address user needs. A rule-of-thumb might be between 3 and 10 personas to
capture and frame the range of experiences and usage contexts (Kumar, 2013).

The physical therapy example could involve several personas. One might be arelatively young
pati ent recovering froma sport injury, where a proven physical therapy regimen should lead to
full recovery. Another could entail an older patient suffering from a chronic condition where
physical therapy is designed to maintain certain functions as well and as long as possible,
given a changing patient condition as time progresses. Each of these two personas would
capture distinct user types (acute versus chronic) and usage contexts (short-termand wel |-
defined regimen versus a longer-term flexible regimen) to cover a range of user experiences.

Creating the Map

Itiscritical to have a cross-disciplinary, diverse teamworking collaboratively to create the
experience map. To begin, the team should create a timeline on which to construct the
experience map. Users navigate experiences through time, and the team's perspective should
match the user inthis regard. The teamwill then work to popul ate the timeline with steps, or
stages, of the user experience. There is no hard-and-fast number of steps that will always work
best. The trade-off is one of detail and accuracy versus usability. Making an experience map
too detailed with too many steps can bog the team down in minutiae, when their job isto
consider the user journey injust enough detail to allow for insights and eventual i mprovements.
Conversely, too few steps can result inalack of insights into the user journey, which canlimit
the range and quality of innovative sol utions that can ultimatel y come from the experience
mappi ng effort. If the team wants to consider more user experience detail as they move
forward in the innovati on process, they can always return to the experience map and
hierarchically drill down into specific steps as needed.

Once the steps are connected to the timeline, the experience map can be fleshed out by
considering the surrounding environment within which the user journey takes place. During the
journey, the user may interact with other people, information, physical objects, supporting
services, and so on. Depending on the specifics of the experience, these consi derations may
drive a deeper understanding of why the current user experience is less thanideal and how it
might possibly be improved.

The output of the mapping effort should be a clear, visual, accessible map and associated
narrative that engages team parti ci pants as they devel op it, and fosters i nteracti on with others
onceitis completed. Once aninitial snapshot of the experience map is devel oped, the team
should share the map with others who may be able to provide useful feedback. The first
version of the experience map israrely a perfect and compl ete representationin all aspects,
and iteration should be expected and even wel comed.

The experience map for our physical therapy example was previewed earlier inthe —asisll
map figure. For simplicity, details of the user type or persona are not shown, but the map
corresponds to what might be experienced by an older patient with chronic mobility
difficulties. Each of the five steps or stages depicted could be drawnin more detail to reflect
the user's more specific activities in each stage.



Two key elements discussed as inputs to the experience map have been highlighted in the
example. First, each stage of the experience shows i mportant findings fromthe user researchin
terms of what users do, say, and feel for that part of the overall experience. These reflect the
behavioral, cognitive, and emotional data gathered in the research. In drawing an experience
map, the teamwill often select quotes or data that reflect critical insights about the user.
Second, the map shows i mportant i nformeation flows that are key el ements of defining the user
experience. Some of these flows are touch points, such as when the PTA communicates anin-
home therapy plan with the patient, but other flows are not directly part of the user experience,
such as a therapy eval uation the PTA sends to the PT.

Identifying Pain Points

Armed with awell-defined user experience map, augmented with important —do-say-feel |l
elements and key factors that help the team understand and explain how/why the experience
unfol ds, the team can summarize important insights. Thisis frequently done by identifying
Important pai n points that users experience, reflecting gaps in the experience that a new

sol ution should potentially address. Pain points generally reflect specific aspects of the user
experience that result in reduced val ue or benefits to the user (or opportunities for increased
value), reflecting stated or |atent needs that are relatively important to solve.

Pain points can exist at different levels of granularity. A single step in the experience map can
be the source of painfor the user, or a pain point may come froma group of related or
connected steps that are a portion of the entire journey through the experience. The entire
journey should also be considered as awhol e, to examine whether user needs are ultimately
sati sfied.

When identifying pai n points, the variety of i nputs to the experience map matter. Note that pain
poi nts should not be limited to the user's physical activities in an experience (e.g., the patient
has difficulty traveling to the clinic for sessions). More compl ete and even promising insights
about the user experience will also arise in other areas. Thisis part of the motivation for
ensuring that experience map inputs reflect not only physical behavior (what they do), but also
user emotions (what they feel) and how users articul ate their attitudes about the experience

(what they say).

One popular method to hel p broaden the scope of user insights that refl ect opportunities for
improvement i s the SPICE framework (Fraser, 2012). SPICE is an acronym for the social,
physical, identity, communication, and emotional components of user needs and experiences. In
our physical therapy example, many of the user concerns are not just physical. The experience
map also reflects social (family'sroleintravel), identity (lack of self-worth due to thinking
—something is wrong with mell), communi cation (informeation on doi ng home exercises
correctly), and emotional (lack of motivation) aspects. Often, innovative sol utions with real
benefits to the user arise from addressing the nonphysical part of the experience.

In the physical therapy —as isll map example, three different pai n points have been identified by
the team. We will discuss and utilize the pain points to illustrate how a well-crafted experience
map can help springboard the team to devise innovative sol utions.



4.3 The Experience Map as a Springboard to Innovative
Solutions

Once the —asisll experience map (or several maps) is created and shared, itistimeto useit as
the springboard for identifying innovative solutions. Theinitial challenge indoing so isto use
the experience map and associated pain points as inputs and seek out opportunities for
changing the user experience for the better. This can be done by reframing the situation so that
it can be reconceptualized in ways that benefit the user. As opportunities are recognized, the
team can modify the exi sting experience map or create an entirely new one to capture the
changes that woul d be necessary to provide an enhanced experience to the user. This new map
is then used as the basi s for devel oping, testing, refining, and possibly i mplementing the

sol ution. In other words, the experience map serves as a method to aid the three main —spacesll
in the design process (Brown, 2008): inspiration to define or reframe the innovation
opportunity, ideation to generate and develop new sol utions, and progress toward

| mpl ementati on that i ncl udes testing and prototype-based experimentation of critical issues the
team needs to resolve about their new sol ution concept.

Reframing the Opportunity

Trandlating pain points into potential opportunities arises from the team's insights and by
changing their perspective about the situation in different ways. This can include thinking about
the experience from other stakeholders' perspectives, thinking more broadly about what is
within the bounds of feasibility for a new user experience, changing perspective by questioning
assumptions and standard ways of operating, and calling for order-of-magnitude i mprovements
in performance metrics that matter to the user. Thisis expansive, divergent thinking.

An important method for opening up possibilitiesisto ask questions that often begin with
-Why?ll or “What if?ll and relate to discovery skills such as associating and deep questioning
(Dyer et a., 2009). A common phrase to begin reframing an opportunity is—-How might

we* 2l (HMW), whichis part of a series of innovative questioning to frame opportunities
(Berger, 2014). HMW works best with design challenges that are ambitious, yet al so
achievable. Often, the original frame or scope of the team's project will change based onwhat
was discovered from the user experience research.

For the physical therapy experience, we can frame specific opportunities for new sol utions that
correspond to each of the identified pain points (marked as PPx inthe —as isll map). In creating
the —as isll experience map, the team noted that pati ents often have troubl e traveling to the
clinic (PP1), sometimes causing missed appoi ntments or even increased physical painfrom
travel. Also, the team noted considerabl e doubt about whether in-home exercises are being
done effectively (PP3), which can compromi se coordination of an effective therapy plan
(PP2). At some point, the team may use i nformati on about the market context to prioritize
which pain point reflects the most compel ling opportunity from a busi ness perspective (e.g.,
the highest profit potential). However, the team often | acks such data early in the devel opment
process, and the goal is to ideate possibl e sol utions that can then be examined in more detail



from the user, technical, and busi ness perspectives. Opportunity statements frame the team's
activities in devising new ideas that can address the pain points and improve the user's
experience, as depicted in Table 4.1.

Table 4.1 Pain points for physical therapy fromthe —asisll experience map

Pain Points Opportunities

PP1 Patient must travel to thelocal clinic  How might we decrease the travel burden for
to receive physical therapy fromthe  patients who have difficulty getting to the local

physical therapy assistant. clinic?

PP2 The city hospital careteamis not well How might we create more communi cation and
connected to the patient during coordination across the whol e care teanj
delivery of the physical therapy physician, physical therapist, and physical
treatment plan. therapy assi stant?

PP3 The patient performs physical therapy How might we establish better interaction
exercises at home without direct between the patient and the physical therapy

medical supervision or guidance. assi stant when the patient is doing therapy
exercises at home?

Conceptualizing a New Solution to Enhance User Value

Using the —as isll experience map as a foundation, the team now has a good sense of what the
key user pain points are and has i dentified associated opportunities to reduce or eliminate
those pai n points. Ideation for new sol utions can now be conducted by brainstorming and other
effective techniques such as storyboarding, role-playing, storytelling, anal ogous thinking, and

rough-cut prototyping.

Given the identified opportunities for the physical therapy example, consider a new concept
devel oped by the team called —Fele-PTIl (see Figure 4.2). This concept would allow the
patient to video-connect with the PTA while doing home exercises. In-home sessions could be
recorded for later viewing by the PTA, or the PTA could watch live during the exercises and
offer real-time advice on how the patient could more effectively compl ete the exercises. Not
only would the PTA now be able to hel p the pati ent with in-home exercising, but the need for
the pati ent to have therapy sessions at the clinic would be reduced due to increased
effectiveness of home exercise. The Tele-PT concept has sophi sticated video and 3D imaging
technol ogy so the PTA can see important detail s about the home exerci ses.



Figure 4.2 Tele-PT concept.

Note how the new concept addresses the three main pain points and opportunities identified by
the team. With greater confidence that in-home exercises can be effective, the PTA can reduce
the number of clinic sessions, reducing patient travel. By being able to directly observe the
pati ent's home exercise regimen (either real-time or viarecorded session), the PTA can give
better direction to the patient about effective exercise techniques. The increased interaction
and more accurate assessment of the in-home regimen hel p the PTA communi cate and
coordinate the overall therapy plan with the PT and the physician.

With a specific concept in mind, the team can now rei magine what the user experience (again,
for one or more personas) might look like. The teamwould draw a—te bell experience map that
reflects how the user experience would be re-designed for increased benefits to the user. In the
—to bell map (Figure 4.3), amgjor portion of the experience map is highlighted. Since the new
concept is meant be used in the home and address pain points related to in-home therapy, the
at-home stage of the original —asisll map is now configured as a series of experience stages
with the Tele-PT concept. Asillustrated, the team focuses on stages that would be required for
the pati ent to get the most benefit from Tele-PT, including delivery and instal | ation, user
training so Tele-PT usage can be most effective, actual Tele-PT usage during home exercises
with PTA interaction, and the need to make any required servicing as efficient as possible. An
actual reenvisioned experience map would contain more detail thanwhat isillustrated, and
several maps may be drawn to reflect different personas and usage si tuati ons.
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Figure 4.3 —Fo bell map.

A —to bell experience map (see Figure 4.3) hel ps the team accomplish several things. First,
drawing arevised experience map as hew concepts are being devel oped hel ps the team stay
grounded inthe goal of improving the user's experience. Second, by considering how a new
concept potentially changes the user experience, the teamwill discover important i ssues that
the evolving new concept design may lack. For exampl e, the team may come to realize that the
Tele-PT should be usable for home exercises in various postures (sitting, standing, lying
down), with direct implications for the product design. More generally, by mapping the new
experience, the team can identify specific gaps or areas of concern with the new sol ution that
should be explored and tested.

Testing and Refining the New Solution

To address any areas of concern and determine whether a proposed sol utionis plausible and
val uabl e, the team must take the proposed sol ution to users and other critical stakeholders for
testing, refinement, and eval uation. This need not be a highly formal or structured process, at
least early on, nor should it be a one-time effort. Instead, user and stakehol der engagement
should be done as soon as possible and iteratively as the sol ution takes shape.

Before engaging users, however, the team should communi cate with others internally to clarify



and examine the overall viability of the solution. The experience map serves as the team's
user-based understanding of their val ue-enhancing sol ution, which can be shared and tested in
more detail through the use of sensory techniques such as storyboards, narratives, and role-
play. Along with clarification, thisinitial vetting of the sol ution builds consensus and a shared
understanding of the new concept across the team and the internal organi zation.

At the same time that the team begins to share informeati on about the proposed sol ution, they
should also take time to explicitly eval uate the expectations of all significant stakeholders. A
powerful way to do thisis to determine what val ue the stakehol ders receive and provide to
others, as it pertains to the new sol ution. The stakehol der val ue map (Figure 4.4) allows the
team to create a visual representati on of the exchange of val ue for the set of stakehol ders.

STAKEHOLDER VALUE MAP
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Figure 4.4 Stakeholder val ue map.

The stakehol der value map (see Figure 4.4) for our physical therapy exampl e demonstrates
how the tool can be used. The user and key stakehol ders (physician, physical therapist,
hospital, etc.) are connected through a number of val ue exchange arrows, based on how they
interact with the user's —to bell experience. From any given stakehol der, the flows of tangible
and/or intangi ble val ue to others are represented by outward-pointing arrows. The team needs
to reach out to each stakehol der to verify that the val ue exchange as defined is reasonably
accurate and compl ete and refl ects an acceptabl e val ue exchange for their role in delivering
the user experience.



Along with understanding the val ue exchange, the team must al so test the proposed sol ution
with users. Itis helpful to consider external testing of the sol ution as a series of |earning
cycles. A proposed solutionisrarely if ever correct and complete initsfirst version, and the
—to bell experience map may have hidden assumptions or significant gaps that must be
addressed. Learning cycles at this point in the innovati on process consist of rapid experiments
and good use of prototypes. The speed and ease of rapid experiments has a beneficial side
effect: it fosters excitement and brings energy to the team, and keeps potential solutions alive
whil e they get refined and improved.

The —to bell experience map notes two areas of concern to the teamif the Tele-PT concept isto
effectively deliver animproved user experience. User training and user acceptance issues

rai se a number of specific questions around which the team coul d devise experiments to refine
the concept. For exampl e, the team could role-play a series of exercises in different postures
(standing, lying down, etc.) to test how well the Tele-PT device captures the range of exercise
motions likely to be performed by patients. The team could also test training material with
several types of users to see how well patients understand the Tele-PT features and usage. By
conducting a variety of experiments, the team can quickly | earn about any shortcomingsinthe
new concept, take corrective action, and move the concept closer to successfully implementing
amore val uabl e user experience.

4.4 Conclusion

This chapter offers ahigh-level ook at customer experience mapping. While we reviewed a
number of concepts, tools, and methods rel ated to the topic, readers interested in more detall
can find many more sources of relevant information in our cited references and in the growing
list of books and articles about user experience and innovation. Our example of a patient's
physical therapy experience demonstrated how experience maps can be effectively utilized to
add value and sati sfy user needs. Since the focus is on the user's perspective, experience
mapping is a val uable component of the innovation process for any product/service/brand
combi nation.

Each innovation project will vary in budget, time constraints, staffing, and a host of other
practical constraints. Specific chall enges of any experience mapping effort will therefore vary
from project to project. An organization should nonethel ess try to consi stently apply several
aspects of experience mapping. The first isto stay user-focused, recogniz ng that understanding
at least something about users is better than knowing nothing. It is also imperative to keep the
team involved, evenif outside organizations are used to assist in the user research efforts.
Since the project team ultimatel y must craft the innovative solution, it is important that
knowledge about users resides within the team. Of course, good user research techniques
should be utilized, evenif budget or time constraints do not allow the teamto do everything it
would warnt. Finally, consistent with most desi gn thi nking techni ques, the team should give
itself roomto learn, refine, and iterate.

We offer afew final suggestions. First, the best way to build skillsin experience mappingisto



learn by doing. Try it! Should you and your team make a concerted effort to use it, experience
mapping will almost certainly result inimprovements. Second, keep the focus on the user
throughout the project. Thereis atime in the devel opment process to give detailed attention to
issues such as financial viability or technical feasibility, but the deep user insights gained from
experience mapping should continuously be at the forefront. Finally, engage your product and
service devel opment teams about experience mapping, and increase the chances that your
devel opment efforts will truly deliver more val uable user experiences.
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Chapter 5
Design Thinking to Bridge Research and Concept

Design
Lauren Wei gel
Empire Levelf Division of Milwaukee Tool

Introduction

This chapter includes the following objectives: It starts by outlining why people involved in
new product devel opment have challenges when coming up with new ideas. It then explains
why there is a need for a systemati c method, or approach, to connect the peopl e responsi ble for
coming up with new product sol utions to the user. It goes on to describe a method based on
design thinking principles, which can be used to help bridge user research findings to concept
generation and concludes by explaining how this method can be applied inindustry.

5.1 Challenges in Idea Generation

Coming up with new product ideas and innovations is not an easy task. The process of coming
up with new ideas can sometimes feel challenging for a number of reasons. Sometimes the
team coming up with a new product idea has been working on that particular product line for a
long period of time. They may have years of experience working on one product, and for that
reason they may consider themsel ves experts in that category. In this case, their experience
with what the product can and can't do can actually create a barrier to their creativity when
attempting to reinvent or even refresh a product. They may be very good at improving a
product's performance or opti mizing its technol ogy, but they may struggle when it comes to
effectively eval uating the rel evance of the product to a user. However, when deciding to enter
anew category, the team faces different obstacles inideation. The team may have limited
exposure to the product category that they are entering and they may not be familiar with users
of that particular product. Thislack of familiarity canlimit their ability to create a competitive
product with innovation that is meaningful to the end user. Ideation can al so be challenging
simply because it can be hard to come up with a new ideas. Even if we have substantial
research and clear findings on the end user, the transition from research findings to concept
generation is challenging. Often, the sol utions that come from the concept generati on phase lack
ameaningful connection back into the user research.

5.2 The Need for a Systematic Method to Connect to the
User

A deep understanding of the user and his or her experience can help us devel op more



meaningful solutions. Unfortunately, itis at times hard for peopl e tasked with designing a new
product or systemto understand the user. Even experienced industrial designers, engineers,
marketi ng professional s and other new product devel opment (NPD) team members struggle
with understanding the needs of users. Thisis challenging to team members for several
reasons.

Thefirst reasonis that team members may simply lack a comprehensive understanding of their
users. Often, thisisaresult of alack of ethnographic research ontheir end users needs. The
team may not have conducted ethnographi c research and they may lack real insight into what
their end users' experiences are. They may have relied exclusively on quantitati ve data to
formul ate a profile of their end user. While quantitative data i s important in constructing a user
profile and can provide directional information, it doesn't truly expose any rich end-user
experience information. Sometimes even when a team has conducted ethnographic research, the
research that they have conducted may lack depth and may not be truly representative of their
users experience.

One of the other reasons that team members face obstacl es when understanding their end user
isthat itisnatural for the people on the teams to think of themselves as the intended user, when
infact they are not. Thisis evident in a person's quick reaction to denounce or eliminate an
Idea during a brai nstormi ng sessi on because they do not particularly care for it. Their response
to declare the idea good or bad is instinctive because they are eval uating the idea fromtheir
personal perspective and experience. Their personal judgment of anidea being good or bad
indi cates that they are thinking of themselves as the end user. Thisis afal se assumption on their
behalf because their personal preferences, demographic information, needs, pain points, and
the problems and frustrati ons they have with a product and/or within a system, may be very
different fromthe intended users'. Getting team members to separate themselves and their
personal judgments fromwhat is important to the end user can be challenging.

These challenges in getting team members to truly understand the user inhibit their ability to
come up with meaningful and impactful ideas and innovati ons that users care about. This can
result in stagnant product i nnovations that may be unsuccessful because they do not address the
user's true needs and therefore may lack real value. Because it is challenging for peopl e tasked
with devel oping new products, systems, and services to understand and identify with end
users, there is need for a systemati c method that hel ps them make that connection. The
connection that they make has to go beyond reading and reviewing datain order for it to be
effective. It has to be an active method where the team members can deeply understand users
experiences and pain points. The method has to be systematic in order for it to effectively
bridge the collection of research findings into the generation of concepts. A systematic
approach al so allows the method to be repeated and applied consistently over multiple

proj ects.

5.3 The Visualize, Empathize, and Ideate Method
The Visualize, Empathize, and |deate method was specifically designed to help bridge the gap



between research, product ideation, and conceptual i zati on. Often, during the devel opment of a
new product, there is alot of velocity in the research phase. Many research insights are
collected, but the research findings don't always make their way into new ideas and

innovati ons. Sometimes people —stall ll in taking the research findings and turning theminto a
product idea. This method, showninFigure 5.1, hel ps peopl e take ethnographic research
findings, extrapol ate key insights, and form new product i nnovati ons and ideas that respond to
the research.

Visualize Empathize

Create a visual collage of Identify key pain
the user that depicts what points the user has in

they look like, where they their experience with
live, what is important to the product, system,
them, what other products or service.

they own, etc.

Figure 5.1 The Visualize, Empathi ze, and |deate method.

This method was inspired by a combination of methods used inindustry during the NPD
process, specifically for envisioning new products and for rei magi ning stagnant products and
product categories. While working in new product devel opment and participating in and
conducting cross-functional brainstorming sessions, | found afew key methods that hel ped to
drive new ideas in static product lines. After transitioning fromindustry to academia, |
attempted to extract and streamline some of the things that worked from these sessions into one
method that could be executed within a three-hour studio time frame that mimicked the industry
environment. The method needed to take findings di scovered through ethnographi c research
and provide a means for the students to deeply understand them so they could come up with
user inspired product sol utions during the concept generation phase. It was important that the
method had a process and a pace that would actively engage the students in a collective
realization of what the research findings meant and would allow themto identify and arrive at
their own separate approach to a product sol ution.

Like many design thinking methods, this method has its own strengths and weaknesses that
should be considered prior to implementation. One of its strengths is that it can be compl eted
inashort period of time relative to the number of ideas that it produces. It also allows a group
of people to establish an in-depth understanding of the end user, including the users' pain
points, and then generate a large quantity of ideas that directly respond to these pain points.
This helps guide ateamto come up with ideas and innovations that are inspired by the end
user, rather than inspired by the team's personal interests. This method al so hel ps a team take
the post-research mountain of user insights and synthesi ze those observati ons into concepts that
can be built on during the devel opment phase by breaking the i nformati on down into more
digestible components.

There are several things that should be considered before empl oying this method. This method
should be used between the research and concept generation phases. It requires minimal setup,



but its effectiveness is contingent on good ethnographi ¢ research findings that are vital in
serving as the foundation for user-inspired innovations. Inthe first part of the method, the
findings from the research have to be distilled into key insights that are shared with the team so
that the team has a comprehensive understanding of the user that i s based on research and not
on their own personal perspective. This part of the processis essential to its success. Without
a thorough briefing on the user, the participants will not be effectivg  their participation may
be limited by their own unsubstantiated views of the user and the user's experiences. The
method takes several hours to conduct and relies heavily on active engagement of the
participants. This active engagement works only when there is minimal distraction to the
participants (i.e., e-mail checking, texting, phone calls, etc.). In the business environment, this
Is most effective when the team can go offsite so that the participants can avoid interruptions
and have the chance to focus. This method al so depends on a strong facilitator who is capable
of getting the team to work together and to share their ideas.

The method follows the three key steps shownin Figure 5.2. The first step is getting the

partici pants to have a deeper understanding of the user. The second step is getting the

parti cipants to identify what the user's pain points are. Inthe final step, the participants use the
i nformati on generated in the previous two steps and i deate sol uti ons that are specific to the
user. These activities are summarized in three key steps: visualizing, empathi zing, and i deati ng.
This method al so empl oys al ternating periods of action foll owed by subsequent reflection. The
teamis required to reflect on the ethnographi ¢ research they conducted together and draw their
own personal insights fromit. Thisis followed by activities that require themto reflect on
their own conclusions and communicate their insights to the team. This process of team
research followed by individual reflection and thinking, and then i nteractive communi cation,
hel ps the team make sense of the research and gain a deeper understanding of its implications.
It al so hel ps the team move forward with a clearer product vision in the concept generation
phase.
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Figure 5.2 Using the Visualize, Empathi ze, and Ideate method.

This method produces alarge quantity of ideas that respond to end-user insights, but have no
real ranking or prioritization. A ranking and prioritization approach needs to be applied after
the insights and innovations are collected and organized. Also, it should not be assumed that
the ideas that are aresult of this method are immediately usable. The ideas areintheir earliest
phase and usually just a starting point that will need to be built onin order for themto become
a usabl e concept.

5.4 The Importance of Visualizing and Empathizing
before ldeating

The order of this processis intentional and significant to the outcome. The goal of this method
Isto specifically get user-inspired ideas that will generate innovations, not ideas thet are a
result of personal preference or the preference of the team or organization. In order to
accomplish this, visualization of the user must be compl eted first. The team members need to
—seell the user before they can establish an exhaustive list of what the user's pain points are.
The way that the visualization process is applied can be entertaining for participantsand is
relatively easy for them to do making it a good starting point to get the group engaged. Team
members are asked to reflect on the ethnographi ¢ research and to visualize the end user and
then assembl e a visual map of the user. The visual map includes images cut from magazi nes
that show things about the users' lives, including what products they may own, the type of house
they may live in, things that are important to them, and so on. The process of creating a visual
map is important because it allows the team to build consensus by coming to a collective



definition of who the user is. Individual s start by sel ecting images that they think best represent
the user. Once everyone has placed their images together in a map, the team can collectively
discuss who the user is, what the user values, and why. This allows the teamto arrive at a
unified vision of the user. The imagery also creates a more substantial impact on the team, as
opposed to reading reports on the users' profile. The imagery is more memorable and more
symbolic. The visualization process a so hel ps the team identify gaps in their own perspectives
of the end user. If there are flagrant differences in the sel ected imagery, the team has an
opportunity to discuss why they perceive the user differently and whether the differences are
important or need further investi gation.

Once the team has a cohesive vision of the end user, they can begin the empathi zing process.
The goal of the empathizing phase is to get the team to deeply understand what the user's pain
points are. Thisisimportant because it hel ps the team | ook at the product, system, or service
experience fromthe view of the user. Doing this hel ps the team come up with more purposeful
Ideas and innovati ons that the user will value and ultimately pay for. They do this by
referencing the visual map of the user they put together, reflecting on the ethnographic insights,
and drawing conclusi ons on what the users pain points are. This list becomes the catal yst for

| deating.

5.5 Applying the Method

The following section outlines how this method was applied inanindustrial design studio with
third and fourth year undergraduate students. While this exampl e focuses on a classroom
application, this method can easily be adapted to industry. For example, what was
accomplished in one three-hour session could be accomplished in an offsite workshop or over
several shorter meetings. The studio was composed of 12 students. It was an industry
collaborative studio, where students worked with a company to individually develop a new
product sol ution. The company tasked the students with designing a product in a category in
which the company was not yet competing. The students were challenged to bring user-
centered innovation to their design sol ution.

After the project was kicked off with the client, the studio was divided into three teams to
conduct ethnographi c research. The three ethnographi ¢ research teams included user, technical,
and market research teams (Figure 5.3). The three research teams represented the cross-
functional teams that make up the NPD process inindustry. The user research team represented
the roles that industrial designers, product managers, and/or marketi ng research team members
have inindustry. The technical team was tasked with uncovering technical findings similar to
what engineering and/or research and devel opment would contribute. The market research
team focused on looking at market trends, competitive analysis, and benchmarking, mimicking
the product management and marketi ng functions inindustry. The goal of the research was for
students to understand what users' pai n points were with the existing sol utions in that product
category. Each team was responsible for compiling insights fromtheir research. The
ethnographi ¢ research that was coll ected during this phase became the foundation for the
Visualize, Empathi ze, and Ideate method.
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Figure 5.3 Technical, market, and user research teans.

The technical research teamincluded four students. The team started by conducting
performance testing on competitive products. They set up tests that mimicked how users would
interface with the product. They al so tested the product to failure to fully understand its
capabilities. Then they disassembled them. During this product tear-down, they timed

themsel ves to determine how long it would take to access mai ntenance and service
components. This team al so interviewed service and maintenance professional s to i dentify
what were common i ssues with existing products. They al so researched new technol ogies that
were emerging inthis category and rel ated categories that could be employed intheir design
sol ution.

The market research team was composed of four students. The team started by putti ng together
a competitive comparison chart that showed product specifications, features, price, and the
like for each of the magjor competitors' models. They highlighted strengths and weaknesses in
competitors' product line-ups. They also outlined major competitors' strengths and weaknesses
in both brand perception and product perception. They also put together market opportunity
maps that highlighted potential areas inthe market for differentiation and entry. They went on
in-store visits at retailers and interviewed store associ ates about exi sting products that were
sold inthat particular store. They also analyzed online customer reviews of existing products
to further understand customer perception at the brand and product level.

The user research team al so consisted of four students. The students started by puitti ng together
a quantitative user behavior survey that they launched digitally. They then began identifying
usersinresidential, commercial, and industrial markets. After identifying users, they visited
each of them and conducted ethnographi ¢ observations and interviews. The team conducted
product i nterceptions, where they took exi sting products into public places and interviewed
peopl e about their experience with that particular type of product. During these product




I nterceptions, they had people try to start and use the product. The team videotaped and timed
each person to get a better understanding of how long it took them to figure out how to start the
product and to identify where the users' frustrati ons were when starting the product. The team
al so put together user personas and profiles and they mapped users' sequence of use when

i nteracting with the product.

The teams were not only assigned with providing raw research data (i mages, videos,
transcripts, etc.), but they were al so tasked with providing meaningful and actionabl e key
insights. To discover these key insights, the teams had to ask themsel ves, “What does this data
mean? And how canit informa new solution?ll These key insights helped themclearly

articul ate not only what they had done but why they had done it and what was i mportant about
it.

After the ethnographic research was collected, organized, and analyzed, the Visualize,

Empathi ze, and Ideate method was i mplemented. The studio was set up in advance to facilitate
an effective environment for design thinking. One wall was divided into three sections, each
section representing a market segment (resi dential/home users, professional users, and do-it-
yourself/light professional users). The market and user research teams identified these three
segments in this product category after conducting their research. Each section of the wall was
|abel ed with the target user segment name. The output from the research was hung up around
the room making it visible and accessible to all of the student parti cipants. These research
outputs i ncluded: product opportunity maps, brand profile charts, sequence-of-use charts,
exploded views of existing products, product comparison charts, and so on. Work areas were
put together in the center of the room. Groups of desks were arranged as designated work areas
for the students to sit at while participating in this phase of the design thinking method. The
work areas included a diverse sel ection of magazi nes so that the students had many images to
sel ect from, sticky notes, markers, tape, and scissors.

Visualizing the User

The first part of this method required students to visualize the user for each of the three
segments. Creating a visual map of the target users hel ped the students see who they were
designing for and gave themavisual priority of what was important to the user. The visual
maps are different than personas. Visual maps uses imagery to show what users value and their
experience with the product versus a persona where much of the content about the user is
captured through written descriptions. Students were asked to reflect on the ethnographic
research they had conducted and individually select images that they felt answered: “What
does a user in this segment ook like? Where do they live? What other products do they own?
What things do they val ue and/or care about?l Then they taped the images that they sel ected
under the respective user segment. Students included images that answered the questions
above, and any additional images that they felt represented the user. The compilation of
imagery created a visual —ollagell of each of the user groups for which the students were
tasked with designing (Figure 5.4).



Figure 5.4 Creating visual maps.

Once the visual —eollagesll of the users were compl ete, students were asked to describe to the
rest of the class some of the images they sel ected and explain the image's significance to that
particular segment. During this phase, students identified similarities in the imagery that was
sel ected and established a common view for each user segment.

Empathizing with the User

Once a strong visual of the user was established, the empathi zing phase began. Students were
asked to identify the pain points that each of the user segments had with exi sting products and
product sol utions. The empathi zing phase began with students i magining themsel ves as the user
segment they created with imagery. They were then asked, “What challenges would you have
with the existing product solutions if you were this user?ll and “What challenges did you see
the user have with this product when you observed them during the ethnographic research?ll As
the students responded, a pain points list was created next to each of the visual collages that
represented the user groups.

Ideating

After pain points were identified in each of the user segments, students were divided back into
their ethnographi c research teams (market, user, and technical). The students were divided this
way because they had built rapport with each other and had devel oped a positive and



productive team synergy that they leveraged to come up with new ideas. Each teamwas given
adifferent colored stack of sticky notes and markers. The teams were asked to come up with
solutions, in the form of product ideas, that would sol ve these user pain points by writing down
their ideas or drawing sketches of their ideas on the sticky notes. As they came up withideas,
they placed their sticky notes on the visual map of the user segment that the idea was most

applicableto (Figure 5.5).
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Figure 5.5 Ideating.

After the ideati ng phase of the method was compl ete, students were tasked with finding
inspiration for desi gn sol utions from existing products in other product categories. Looking for
inspiration in other product categories hel ped them build on their ideas from the ideating
session and think of new ideas altogether. Students were asked to bring in five images of
existing products, in different product categories, that demonstrated functional sol utions that
could be applied to the ideas that the team came up with during the ideating phase. The purpose
of this exercise was to help them find examples of products with functions that they could draw
i nspirati on from during the concepting phase, the phase where they started transforming ideas
into product sol utions. Each student presented his or her five existing products to the rest of the
class and identified their significant function and how their function might be applied ina
product sol ution. As each student presented their five products, the rest of the class was given
sticky notes to write and draw new ideas on as they were listening. After each student finished
presenting a product and its function, the rest of the students placed their new ideas on and
around the product image.



5.6 Conclusion

This method can be used to help NPD teams make an effective transition from research insight
collection and analysis to concept generation. Although this method was used in a classroom
environment with undergraduate industrial design students, it has rel evance outside of this
application and could be used with NPD teams inindustry. It can hel p teams synthesize alarge
quanti ty of i nformati on, thoroughly and deeply comprehend it, and then act on it by generating a
large quantity of new ideasin arelatively short period of time. When used in the classroom,
the students were able to come up with over 200 ideas across three user segments within
several hours.

The three different teams that the students were initially divided into (technical, user, and
market) were designed to mimic industry. Inindustry, the technical team represents

engi neering, manufacturing, research and devel opment. The user team may include industrial
designers, anthropol ogi sts, i nteraction designers, psychol ogists, and so on. And the market
team could i nclude market researchers, analysts, product managers, and the like. In most cases
Inindustry, these teams are fully integrated and are working side by side throughout the product
devel opment process. There are different ways to approach this method, with pros and cons to
each approach.

Additionally, and most importantly, through active participation and synthesis of the research
data, participants are able to understand all aspects of the research findings, and examine them
at alevel deeper than through a summarized report or presentation. Engaging al of the cross-
functional participants tasked with bringing a new product to market in one participatory
exercise where they are challenged to visualize the users, empathi ze with them, and then ideate
by coming up with sol utions hel ps them embed the findings into their product sol utions.
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Introduction

When facing a design problem, designers across disciplines often fall into familiar patterns,
and have difficulty producing creative designs. Where do new designideas come from? This
chapter presents a new tool to help with idea generation called Design Heuristics. These
heuristi cs capture the cognitive —shortcutsll that desi gners know to hel p them produce many
candidate designs with interesting variations to choose among. Through empirical studies of
industrial and engineering designers working on a variety of consumer products, atotal of 77
Design Heuristics for use in new product devel opment were identified. This empirical
evidence supports the val ue of the Design Heuristics tool in generating new designs across
disciplines.

Next, we describe how to use Design Heuristics for idea generation in design contexts. Design
Heuristics hel p designers by suggesti ng specific ways to devel op new concepts, and to modify
and extend exi sting concepts. Each heuristic offers new possibilities for introducing variation.
These easy-to-use guidelines are described through exampl es of designers generating new
concept ideas. Design Heuristics can be applied to any type of product design, and exampl es of
their use in award-winning consumer products are provided. Studies of designers using this
Design Heuristics tool have shown its effectiveness in generating more, more varied, and more
creative designs. As a design tool based on evidence fromthe practice of designers, and
empirically tested for effectiveness, Design Heuristics are a hel pful tool for designersin any
areainterested in uncovering new ideas.

6.1 Where Do New Design Ildeas Come From?

In the earliest phases of the design process, design thinking typically focuses on identifying
user needs. Using these insights, designers begin to identify possible solutions. The best
opportunity to identify creative sol utions depends on considering many different ideas. But



designers attempting to generate new ideas often fall into atrap: while the first idea or two
may come easily, it is often difficult to generate more and different ideas. Thisissimply a
result of the way we think: what comes to mind may be the most obvious, familiar ideas based
on existing designs. As aresult, designers are often —fixatedll on their first ideas (Purcell &
Gero, 1996). Inthe early concept generation phase, a goal isto create as many different ideas
as possible. If many alternative concepts are generated, then the best of these potential designs
can be sel ected for further examination. So how can designers generate many different
concepts to consider? How can designers best expl ore possi ble concepts and consider many
different ideas during the early stages of product design?

By studying how designers create a variety of concepts, it may be possible to |earn about
methods and strategies they find useful. Our goal was to examine how designers think when
generating ideas and to identify the strategies evident in their thinking about concepts. By
systemati cally comparing their steps in creating new concepts, we hoped to uncover underlying
cognitive strategies. Close observation of design thinking inthe earliest stages of idea
generation may provide some evidence of how successful designers create new concepts, and
provide guidelines for other designers to use when generating new ideas.

6.2 A Tool to Assist with Idea Generation: Design
Heuristics

To answer this question, our research group set out to empirically study the ways that designers
generated concepts. Consider this example from a project described to us by an industrial
designer: The task was to create a set of novel desktop accessories that could be manufactured
and given to clients to promote an office products company. For inspiration, the desi gner

| ooked through a magazine and came across a flower vase that made use of circles with
overlapping edges. By expanding on this form, she created a drawing of circular shapes with
one —+ong endll hanging from each circle, leading to a-3Jll-shaped object (see Figure 6.1).
Then, to add interest to the form, she —ippedll the larger, middle piece to go in opposition to
the others. This—#ipll to change the orientation of one piece created an office accessory
(bottomimage) that is striking inits creativity. In this exampl e, the designer described
following a strategy of refining the form by —#ippingll an el ement.



Figure 6.1 The first image shows a—scrollll-like embel lishment on a vase. The designer
exaggerates the scroll in her drawing (center), and then changes the shape to open the ends. She
then—Hipsll the center element on its axis, creating the desk accessory shown in the bottom

I mage.

How can we characteri ze the cognitive processes involved inthis creative design? We
propose the notion of Design Heuristics as the implicit strategies designers use to explore
variations in concept elements (Daly, Yilmaz, Christian, Seifert, & Gonzal ez, 2012a). By
generating more and different concepts, designers introduce variations in their designs, and can
then determi ne which concepts are worth pursuing. For experienced designers, cognitive
strategies based on their past experiences may simply —eome to mindll during design and are
therefore implicit. As researchers, we set out to identify the use of heuristics by designers
while creating concepts. Our hope was that the resulting set of heuristics would serve as a
useful tool set to share with other designers across disciplines.

6.3 How Design Heuristics Were Identified: The
Evidence Base

Inour empirical studies, we set out to sample design thinking inidea generation in two
domains: industrial design and engineering design. By studying new idea generation across
these two disciplines, we hoped to uncover potential strategies in design creation that will be
hel pful to designers in any discipline as they devel op new products.

We began by giving a novel design problem to experienced designers from both industrial (12)
and engineering (36) settings (Daly, Yilmaz, Christian, Seifert, & Gonzalez, 2012b). Their
problemwas to design a—solar-powered cooking devicell for families that was both portable
and inexpensive. We asked them to —think al oudll during the short design task and to write
|abel's and descriptions on their sketches. An experienced industrial designer and an



engi neering designer examined their design. From close analysis of each concept, we

i dentified systemati c changes that suggested underlying cognitive heuristics. For example,
—epeat a componentll was a heuristic often used in the designs to amplify the collection of
solar energy. This same heuristic was apparent in the work of different designers across fields.
This suggests —epeat a componentll might be a useful design heuristic to apply to conceptsin
order to introduce variety in designs.

Next, we examined along-term project by an experienced industrial designer. His goal was to
design a universally accessible bathroom within the footprint of existing homes. This designer
had captured over 200 concepts on scrolls (Yilmaz, & Seifert, 2011), and this serial record of
designs allowed observation of the many ways this designer intentionally varied the concepts
he generated. Over 34 separate Design Heuristics were observed in this case study, supporting
their useful ness in creating diverse concepts for a single product. Another study anal yzed over
400 consumer products identified as innovative in award competitions, and the same
underlying Design Heuristics were observed and reported by independent coders (Yilmaz &
Seifert, 2010).

Across design activities and across disciplines, with existing and new products, the use of
Design Heuristics was strikingly evident. They included concepts from designers working on
familiar consumer products, both durable and nondurabl e goods, interior designs, and

technol ogy-based products. While the results may al so be applicabl e to the design of services
and industrial needs, our emphasis in the studies was on consumer product designs. Through
this magjor review of alarge body of concepts generated by professional designers, we
identified afinal set of 77 different Design Heuristics. While the evidence of Design Thinking
was observed fromindividual designers, we expect Design Heuristics to be just as evident in
groups working together (as we describe in Section 6.4).

6.4 77 Design Heuristics for Idea Generation

Our next goal was to take these systemeati c observations of evidence about Design Thinking and
turn them around to use as guidelines to help other designers. The Design Heuristics were
formulated as a tool that would help designers apply each observed heuristic within new
design problems. Each heuristic was named and described, and published on a 4-by-6-inch
card along with an abstract image (see Figure 6.2). The back of each card depicted two
existing consumer products that showed how the heuristic was used in other contexts. For
every heuristic, one of the illustrations shown was a design for a chair. Designers continue to
create interesting variations of this product; for example, one industrial designer is conducting
a project to design 1,001 new chair concepts.



UTILIZE OPPOSITE
SURFACE

Create a distinction between exterior and interior, front and back, or bottom
and top. Make use of both surfaces for complimentary or different functions.
This can increase efficiency in the use of surfaces and materials, or facilitate a
new way to achieve a function.

UTILIZE OPPOSITE
SURFACE

FARALLON CHAIR

fuseprofect

The back side of this chair has a pocket
for storage.

980 TATOU

Annika Luber

The laces wrap around the bottom of
this shoe and connect with the sole.

Figure 6.2 Information on each heuristic is depicted on two sides of a card, serving as a tool
for designers to use while working on new concepts.

" Design Heuristics, LLC.
Inthe Design Heuristic shownin Figure 6.2, the suggestionis to consider using an—-epposite

surfacell to add new functions for the product. For example, a shelf is designed to hold objects
ontop of it, but it can also serve a purpose with its opposite side, such as hanging hooks. This



heuristic provides direction by drawing the designer's attention to unused space on the product
so that they can consider whether it can be employed as part of their design. In the product
exampl e, shoes traditional ly tied with strings on the top surface make use of the bottom surface
to provide additional tension to tighten the shoe's fit.

The 77 Design Heuristics cover awide range of possible variations for concepts (see
appendix) (Yilmaz, Daly, Seifert, & Gonzal ez, 2014). Some of the heuristics address ways to
change the form of the product, such as changing its geometry; twisting, rolling, or nesting; or
stacking, telescoping, or folding to conserve space. Simple changes in shape resulting from
these heuristics can add interesting diversity to the ook of the resulting concepts. Other

heuri sti cs address changes to function, such as using multiple components for one function,

usi ng a common base to hold components, redesign joints, and adj usti ng function through
movement. Each Design Heuristic serves as a prompt to encourage designers to both introduce
intentional variation and to consider more efficient functional qualities withintheir designs.

A critical theme withinthe Design Heuristics is to devel op concepts based on user needs. For
exampl e, —adj ust functions for specific usersll suggests altering the concept to accommodate
differences among users, such as height or age. Other heuristics focused on user needs include
suggesti ons to incorporate user input, provide sensory feedback, change surface properties (to
guide users), and allow the user to customi ze, reconfigure, reorient, and assembl e the product.
The needs and rol e of the user are central to product devel opment, and, consequently, the
heuristics observed in expert designs often addressed user needs.

Another design concern reflected in the observed Design Heuristics is sustainability. Thisis
represented by heuristics such as reduce material, use recyclable material s, use packaging as a
functional component, repurpose packaging, use human-generated power, and make products
recyclable. Bringing sustainability issues into conceptual designis important to both users and
manufacturers, and these and other heuristics help to drive changes in concepts toward this
goal. For example, the —use packaging as functional componentll heuristic rai ses the notion of
planni ng packagi ng that becomes part of the product. In the product exampl e depicted in Figure
6.3, a packaging case holding a set of colored pencilsis adjustable so it can serve as a stand
for them during use.



USE PACKAGING AS
FUNCTIONAL COMPONENT

Instead of disposable packaging, incorporate packaging within the product to
perform a supportive function. This can reduce waste and provide a storage or
organizational option.

USE PACKAGING AS
FUNCTIONAL COMPONENT

WHEELED CUBE

Heinz Julen

This chair can be folded into a wooden
box with wheels when not in use,
protecting interior cushions.

FLIPBOX PENCIL CASE

Faber Castell

This set of colored pencils comes inside
a package that also serves as a stand
during use.

Figure 6.3 An example card depicting the nature of a specific Design Heuristic. This heuristic
suggests using packaging as part of the product, and it isillustrated intwo consumer products.

" Design Heuristics, LLC.

6.5 How to Use Design Heuristics to Generate Design
Concepts



To begin, select a problem statement that you would like to address, for example, —design a
chair.ll Consider the card —bendll (see Figure 6.4), and its description, along with the product
examples. Now, think about a standard chair design, and then think of a couple of ways you
could apply —bendll to that chair to come up with a new concept. Take afew minutes to sketch
out each of your ideas. Try to go inadifferent direction with each of your concepts by applying
—bendll to different parts of the chair, or considering different materials.



BEND

Form an angular or rounded curve by bending a continuous material, and assign
different functions to its surfaces. This can reduce material, improve product
uniformity, and create additional functions.

BEND

LAPTOP2 CHAIR

Christian Flindt

This chair for two people is made from
one continuous fiberglass form. It is
bent to make use of both sides, which
are coated in different materials.

OVERLAP TRAY

Offi

Using a single continuous material, this
bent tray and the negative spaces it
creates serve a variety of functions.

Figure 6.4 The —-bendll heuristic adds changes to surfaces to introduce contours.
" Design Heuristics, LLC.

When peopl e are given this task, we find they are able to generate a wide variety of chair
designs using just this single Design Heuristic. For example, consider these three designs by
participants in our studies (Figure 6.5). Inthe first example, the material is one folded sheet
(—ef metal, wood, or plasticll) bent to formthe legs, seat, arms, and back of the chair. Inthe



second exampl e, the design uses a conti nuous surface that can be rolled up to forma seat or a
lounge chair. Inthe third, a round tube is bent into a bench seat and contoured for more
comfortabl e sitting.
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Figure 6.5 Three different chair designs by study participants where the heuristic -bendll is
observed.

The Design Heuristic aids the designer by suggesting a—promptll or direction for the design,
adding a more specific intent to the creation of a concept. However, thereis still plenty of
|atitude for the designer in that they can choose different parts of the concept, materials, angles,
forms, and even functions to alter with the use of —send.ll

For example, if you are focusing on user needs (Chapter 1) and want to expl ore concepts
related to it, you can choose heuri sti cs such as —adj usting based on demographics,|l or think
about how to —Hncorporate user inputll to customi ze seating. However, you can consider any of
the 77 Design Heuristics to allow a playful exploration of possible designs. Trying out
different heuristics in any order may lead you to surprising ideas. Each heuristic can be
applied to any problem, and often, more complex designs may be created by repeatedly
applying the heuristic, or by applying another heuristic to the same concept. Through this
method, a chain of concepts can be generated where more variations are introduced by adding
more heuristic prompts to your thinking. For example, in Figure 6.6, a participant created a
concept that combi nes the —-bendll and —synthesi ze functionsll heuristics in a single design.



Figure 6.6 A participant's design of achair can be used as a coffee table when placed
facedown, combining use of the —bend, |l —synthesi ze function,ll and —eonvert for a second
functionll Design Heuristics.

The advantages of the Design Heuristics tool include its ease of use, with simple prompts to
encourage designers to think in a given direction, and the option to change directions easily by
adding another heuristic. As aresult, an endless variety of concepts can be generated. And by
increasi ng the number of different concepts generated, thereis alarger set of potential designs
that may meet the needs you are considering for the user context. In other words, by creating
more, more diverse, and more creative designs, you are in a better position to filter them based
on the important needs and insight identified for users. The Design Heuristics tool provides the
designer with multiple pathways to generating creative designs.

6.6 Evidence of the Value of the Design Heuristics Tool

What is the evidence that Design Heuristics is a helpful tool for designers? One empirical
study examined the impact of using Design Heuristics with engineering students. Independent
judges rated the concepts created with heuristics as more creative (Daly, Christian, Yilmaz,
Seifert, & Gonzalez, 2012). Another study of expert engineering and industrial designers found
their concepts with Design Heuristics were more creative and more practical (Yilmaz, Daly,
Christian, Seifert, & Gonzalez, 2012). In a controlled experimental study of novice designers,
those using Design Heuristics to hel p them design a set of salt and pepper shakers produced
more creative designs compared to the control condition (Yilmaz, Seifert, & Gonzalez, 2010).
The designs generated through the use of heuristics appeared more diverse and unusual, and
showed improvements invisual formlikely to appeal to users. This result suggests that idea
generation using Design Heuristics can have i mmedi ate effects on conceptual creativity.

We al so tested the useful ness of Design Heuristics for a design team working together as a
group. Thisinvolved a very experienced group of engineering designers redesigning a
commercial product line inaworkshop setting (Daly, Christian, Yilmaz, Seifert, & Gonzal ez,
2012). These professional engineers used the Design Heuristics by discussing each of the



cards provided and exploring how each heuristic might apply to specific products. The team
generated new designs even though they had worked on these products for many years. For
exampl e, from the heuristic —Hcorporate user input, |l the team considered multi ple ways to
provide feedback to inform users about how to make adjustments. This card prompted the
designers to reconsider options for user input, and new designs foll owed. These results suggest
that the combinati on of Design Heuristics and group i nteraction may enhance diverse idea
generation. Our studies confirm the val ue of the Design Heuristics tool for assisting designers
IN generating more creative concepts.

6.7 Conclusion

Designers across disciplines face substantial challenges in generating creative concepts.
Thinking of many diverse concepts may be very hel pful in selecting the most promising designs
based on user needs and context. But it is often difficult to think of designs that are different
from the ones already generated. To address this problem, our research has investigated how
expert designers introduce variations within their concepts. The resulting tool, 77 Design
Heuristics, captures each of the observed design strategi es observed across disciplines and
ilustrates their use in existing products. Studies of both expert and novice designers using
Design Heuristics have verified their utility in generating creative designs. This chapter
provides information about the set of 77 Design Heuristics, and describes how to use themin
design problems.? Design Heuristics are a useful tool for designers in any domain who want to
maximize the diversity of the concepts they generate in order to create their best designs.

6.8 Appendix

77 Design Heuristics Extracted from Designers Concepts

# Design Heuristic  Definition

1 AddLevels |dentify different levels of the product functions and add a series of
gradual changes to facilitate gradual transitions of uses.
2 Add motion Apply motion as part of the product's function. Consider how this can

decrease the need for user activity or act as a playful attribute.

3 Add natural features Explore relationships between the product and nature to improve
function or aesthetics.

4 Addtoexisting Add an existing itemto the product's functions. Consider physical
product attachment, creating a system, or defining rel ationships to products.

5 Adjust function Allow users to adjust function through moving the product or parts.
through movement  Consider different motions (e.g., rotating, sliding, rolling) and
controls.

6 Adjust functions for Design functions around a user popul ation based on age, gender,



specific users
7 Align components
around center

8 Allow user to
assemble

9 Allow user to
customize

10 Allow user to
rearrange

11 Allow user to
reoricut

12 Animate

13 Apply existing
mechanismin new
way

14 Attach independent
functional
components

15 Attach product to
user

16 Bend

17 Build user
community

18 Change direction of
access

19 Change flexibility

20 Change geometry

21 Change product
lifetime

22 Change surface
properties

23 Compartmentalize

education, and diverse abilities; allow each user to adjust functions.

Arrange extra components around a mai n function. Consider
arrangement or configuration around a circular design el ement.

Make the user part of the process by having them assenbleif too
large for packaging or if adds to user understanding of function.

Invol ve the user by giving them customi zati on options. Consider how
this provides the user with a sense of ownership and awareness.

Allow the user to change the configurati on of components for
adj ustabl e functions by simpl e attachments or alignments of
components.

Allow user to flip the whol e product or parts vertically or
horizontally to perform different functions.

Give lifelike qualities to the product by replicating human or animal
features, gestural forms, and emotions.

Consider how function is accomplished in other products and
determine how they can be applied to your product when adapted to
its new use.

|dentify different parts or systems with distinct functions and combine
them by assigning formto each, and add a connecti on between parts.

Make the user part of the function by attaching the product to a body
part, such as user's head, finger, or feet, and redefine product use.

Forman angular or rounded curve by bending a conti nuous material
in order to assign different functions on the bent surfaces.

Consider how two or more users can work together to operate the
product, or how one user's operation affects another.

Use different ways of approaching the product, such as fromthe side
instead of the front, to create more flexibl e sol utions.

Change material properties with different or modified material;
Consider durability, collapsibility, function, and adjustability.

Use a simpler geometric formto achieve the same functions.
Changing from familiar forms redefines user interaction with the
product.

Consider the assumed lifetime of a product or its parts and alter the
number of times it can be used.

Highlight areas where the user interfaces with the product by using
different colors, textures, materials and forns.

Divide the product into distinct compartments or add a compartment.



24 Contextualize
25 Convert 2D to 3D

obj ect

26 Convert for second
function

27 Cover or wrap

28 Create service
29 Create system
30 Divide continuous

surface
31 Elevate or lower

32 Expand or collapse

33 Expose interior

34 Extend surface

35 Hatten
36 Fold

37 Hollow out

Envision the detail of how and where the product will be used and fit
the product to this context.

Create a three-dimensional object by mani pul ati ng two-di mensi onal
material s through bends, twists, creases, or joints.

Design the product or its components with multiple stabl e states,
where each state defines a separate function.

Overlay a cover, forma shell, or wrap the surface of the product and
its parts with another material to customi ze, add function, and
protect.

Devel op a service by defining i nteracti ons between the user and a
service provider.

|dentify the core processes and define a multi stage system that
synthesi zes those processes to achieve an overall goal.

Divide single, continuous parts or surfaces into two or more elements
or functions that can then be repeated and reconfigured.

Raise or lower the entire product or its parts to provide adjustability
in use by allowing ergonomic sol utions or suggesti ng additional
functions.

Design the product to get larger or smaller to adjust or change
function. Consider fluids, inflatables, flexible materials, and complex
joints.

Show the inner components of the product by removing the outer

surface or making it transparent for user perception and
understanding.

Widen or expand the functi oning surfaces of the product to enhance,
adjust, or add new functions.

Compress the product until flat with flexible materials or joints.
Consider the effects on portability, structure, and storage.

Create rel ative moti on between product parts or surfaces by hinging,
bending, or creasing to improve packaging and storage.

Remove parts from the product for better fit to other products,
functions, or the user's body.

38 Impose hierarchy on Present functions in a set order to assist product use. Make the steps

functions

39 Incorporate
environment

40 Incorporate user

for reaching each function clear by controlling access to functions.

Use the living or artificial environment as part of the product by
designing around it rather than distinguishing fromiit.

|dentify product functions that are adjustable and allow users to make



I nput
41 Layer

42 Make components
attachable or
detachable

43 Make
mul ti functional

44 Make product
recyclable

45 Merge surfaces

46 Mimic natural
mechani sms

47 Mirror or Array

48 Nest

49 Offer optional
components

50 Provide sensory
feedback

51 Recorfigure

52 Redefine joints

53 Reduce material

54 Reorient

55 Repest

56 Repurpose
packaging

changes through an interface. Integrate in a cohesive, intuitive way.

Build the product through a series of layers of similar or different
materials to provide various functions and interest.

Make individual parts attachable or detachable for additional
flexibility, ease of use, carrying, or repair/replacement.

|dentify a secondary complimentary function for the product and
create a new formto accomplish both functions.

Repl ace di sposabl e components with reusable ones or vice versa.
Modify the design according to the capabilities of the new material .

Join the surfaces of two or more components with compl ementary
functions.

Imitate natural ly occurring processes, mechanisms or systems.

Reflect or repeat el ements about a central axis or point of symmetry
to distribute force, reduce manufacturing cost, and improve
aesthetics.

Fit one object within another. Design the inner form of the contai ning
object to match the outer form of the contai ned object.

Provide additional components that can change or adjust function,
purchased separately or included, and where they are stored.

Return perceptual information (i.e., tactile, audio, visual) to the user,
reducing errors, confirming actions, and informing of product
function.

Define rel ati onshi ps between functional components and change their
configuration; attachments or alignments of components.

|dentify the ways product parts are connected and modify by
removing, covering or changing the orientation of joints.

Remove material from the product by eliminating unnecessary
components or shaving structural el ements to make more efficient.

Design the product to perform different functions based on
orientation. Consider flipping the whole product or its parts
vertically or horizontally.

Copy components or an entire product to enhance function, allow for
multi ple simul taneous functions, distribute |oad, and decrease costs.

Convert |eftover packaging after the product is removed. Consider
turning the packaging into a game, decoration, or other useful
product.



57 Rall

58 Rotate

59 Scale up or down
60 Separate functions
61 Simplify

62 Slide components
63 Stack

64 Substitute way of
achieving functions

Revolve a part or the entire product around a center point or a
supporting surface by adding flexible materials.

Move components of the product about a pivot point or axis, or allow
the user to move components to adjust or change function.

Change any of the physical dimensions of the product or its parts.
Consider how changes in size and proportions can affect function.

Define functional components of the product and separate theminto
individual forms.

Remove unnecessary compl exity from the product to reduce costs and
waste, or make the product more intuitive.

Move one component smoothly along a surface in order to open and
close surfaces, rearrange components, or adjust size of the product.

Stack individual components or make the entire product stackabl e to
save space, protect the inner component, or create visual effects.

Replace an existing component to accomplish or enhance the same
function. Consider different materials or forms to achieve the
function.

65 Synthesi ze functions Combine two or more functions by joining themto forma new

66 Telescope

67 Twist

68 Unify

69 Use common base
to hold components

70 Use conti nuous
material

device. Consider how the two functions can compl ement each other.

|dentify long components and split theminto sections that can slide
into each other. This can help to reduce product size when not in use.

Turn simple geometric forms in opposite directions, single or
multiple times, to create a playful, iconic product; provides alarger
surface area.

Cluster elements according to intuitive rel ationships such as
similarity, dependence, proximity, to unify them for visual

consi stency.

Aligning modul es on the same base or railing system to reduce the
number of parts needed, allow users to rearrange, and make compact.

Find ways to create connections between parts, and apply one
conti nuous material to themto reduce parts, joints, and compl exity.

71 Use different energy Replace expected energy source and redesign accordingly.

source

72 Use human-
generated power

73 Use multiple

Possibilities include chemical, geothermal, hydroel ectric, solar and
wind.

Make the user act as the power source for both primary and
secondary functions, and the synthesis of multiple energy sources.

|dentify the core function of the product and use multi ple components

components for one to achieve the same function, with components specialized in tasks.



function
74 Use packagingas  Embed packaging within the product, create a shell or cover for a

functional component or entire product using the package, and uncover for use.
component

75 Use recycled or Explore the use of recycled or recyclable materials within the
recyclable product. Consider how structure and context will change.
materials

76 Utilize inner space Hollow out the inner volume of the product or its parts, and use the
space for placement of another component.

77 Utilize opposite Create a distinction between exterior and interior, front and back, or

surface bottom and top for complimentary or different functions.

78 Visually distinguish Create visual relationships among product functions by changing
functions individual design elements.
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Chapter 7
The Key Roles of Stories and Prototypes in Design

Thinkingl
Mark Zeh

Introduction

Stories and prototypes play essential roles within a design thinking process. They are the
—gluell that binds the process together. Together, they contain both the problem to be solved and
a hypothesis about how to solveit.

Stories and prototypes serve as a means of communi cation between customers and product
devel opers, enabling the mapping of rational and emotional customer needs to concepts and
ideas. This chapter contai ns a description of the roles of stories and prototypes within a design
thi nking product devel opment process and discussion on how to create and use them. These are
illustrated with an exampl e fromindustry.

7.1 A Design Thinking Product Development
Framework

Since the product devel opment processes in every organi zation differ by things such as number
of phases, important milestones, and so on, they must integrate design thinking into their
processes in differing ways (Brown, 2008, 2009; Martin, 2009). In this section, a general
product devel opment process will be used to describe how stories and prototypes are created
and evol ve throughout the devel opment cycle.

The product devel opment process diagrammed in Figure 7.1 has been divided up into three
general phases of work: Identify User Needs and Find the Val ue Proposition; Build, Test,
Iterate, and Refine; and Validate and Communicate Broadly.



A Design Thinking Product Development Process

IDENTIFY NEEDS, FIND THE BUILD, TEST, VALIDATE & COMMUNICATE
VALUE PROPOQOSITION ITERATE & REFINE BROADLY
Test with users,
team and stake-
holders
' Test & Feed-
Understand Feedback from / back from Evaluate Eventually
value Initial  initial set of users Ideate & Design wider set of & freeze
proposition Ideation and team Evaluate Build Validation users Communicate design

Evaluate &
Iterate

Figure 7.1 Three general product devel opment process blocks and their components.

The purpose of the work inthe first phase is to create an understanding of user needs and test
the first hypotheses of the devel opment team. These early story fragments are usual ly focused
on describing the need. They start out as statemerts, like: = every man knows how hard itis
to pick out what he's going to wear to a special event with his partner, like a dinner party or
concert. It would be great if we could find a way to help with this decision.ll

This story fragment already contai ns testabl e elements: How many men have this need? What is
the context that |eads up to this problem? What are the emotional and practical aspects of
making this decision? What kinds of practical problems do menwho have this problem face?
After these questions are answered through user testing, a more compl ete story, supported with
prototypes, should be built to allow potential users to interact with the story.

The second phase, Build, Test, Iterate, and Refine, is used for devel opment of the stories and
supporting prototypes. This is done through cycles of testing with users, eval uati ng feedback
fromusers, and cycles of iteration. The result of this phase of work should be a set of stories
and prototypes that can be used to describe the user needs and problems, al ong with concepts
that resol ve them.

The final phase, Validate and Communi cate Broadly, is used to validate the concepts
developed inthe first two phases. At this point, the stories and prototypes are refined into use
cases, product architectures, and product descriptions. These are validated through focus
groups and quarntitati ve user testing. Additionally, they are communi cated broadly through the
product devel opment organi zati on, by empl oying personas, scenarios of use, and preliminary
product specifications. All of these terms will be defined in the coming sections as they are
employed.

7.2 What Is a Story?



Stories are the basis of human communi cation for abstract concepts. The foundati onal el ement
of storytelling i s the creation of a narrative, upon which a story can be built: establishment of a
plot, a point of view fromwhich the story is related, players in the story, settings inwhich
things take place, and so on.

Stories are used to reinforce cultural values and to help us visualize a situation or scenario that
is adeparture from our personal or cultural experiences. They are also used to teach, reinforce
memories, or serve as ameans of validating cultural values. They help us visualize future
states, inspire creativity, or see things from the perspectives of other people. A good story
transforms a coll ection of facts and experiences into shared concepts and meaning.

In a desi gn thinking product devel opment process, stories allow concepts to be visualized and
experienced before they have been designed and devel oped. Initially, the devel opment team
builds the stories and then shares them with the other stakeholders in the product devel opment
process. Stakeholders may include end users and potential partners.

The function of stories within the product devel opment processis to create shared definitions
of the types of problems to be solved, the contexts in which the problems occur, and the types
of solutions that could resolve the problems. Stories alow quick communi cation within the
compl ete product devel opment team, its intended customers, and its extended stakehol der
chain.

The user's or customer's point of view is the basis of the story narrative. Stories told fromthe
viewpoint of the end user of the product are the foundation of busi ness-to-consumer concepts.
Busi ness-to-busi ness stories require creation of many variations of a particular story, each
from the narrative points of view of the various customers within a val ue chain.

A good product devel opment story informs its audience about the functional activities and

| nteractions among peopl e, products, and systems. It al so reveal s the emotional and rational
needs of the people init. Understanding these things all ows the audience of the story to feel
empathy for the people withinit and develop a—feelll for how credible i nteractions within the
described context could work.

Since the purpose of stories used within product devel opment is to quickly communicate an
idea and build shared meaning, they should be constructed using some basic principles:

1. They should be short. It should be possible to understand them within a few minutes.
Presentati on format must be thought through.

2. They should start by introducing a context. Where does the problem occur? Who has the
problem? Who isinvolved in the experience or sol ution?

3. They should describe the problem, as experienced by a representative person, or sets
of people. Composite personas should be built up, using the characteristics of customer
types of interest.

4. They should be limited to a time period in which an end-to-end experience of the user
problem occurs. How does it start and how is it resolved? Some of the basic story forms
are;



a. Scenarios built around a use case.
b. A-dayinthelifell of auser.
c. Product journeys.

5. They should be supported with sensorial information: sketches, photos, renderings,
prototypes, and example products. These should show:

a. Where the story takes place.
b. What the people inthe story look like.

c. What potential problem solutions could look like or work like, or how the problemis
presently being resolved.

Learning efficiency increases dramati cally with the use of photographs, cartoons, sketches, and
video, rather than words. The human brain processes semarntically compl ex i nformati on more
quickly than it does words (Hockley, 2008). Hence, visually rich communication tells a story
faster and with more subtl ety than does a long text.

Some common formats for telling stories are:

a. Spoken storytelling.

b. Acting themout (in person and with video).
c. Diagramming and storyboarding.

d. Written text.

Story fragments are best worked out through use of spoken storytelling, acting out, and
diagramming. Story fragments arise as the team tries to understand the probl ems that need to be
solved. They originate froma wide variety of sources, including user research and marketing
knowledge. Fragments are almost always oral in nature, allowing themto be rapidly exchanged
and iterated. Often, they are declared informslike: = the people we saw use text for almost
all communi cations now, but can't do this well while walking. None of them felt comfortable
usi ng speech commands in public either I This fragment can be instantly acted out, tested in
real situations, and rapidly expanded into a full scenario of —textingwhile walking.ll After this
scenario has been devel oped, the story may be used to generate sol ution hypotheses. These
may be included inthe story and similarly acted out, tested inreal situations, and expanded
further through iteration.

As an example of how to rapidly devel op a story to help the product devel opment team
advance their understanding of a user problem, let's use the previously introduced exampl e of
the man trying to sel ect clothing to wear on a concert date. Print format restricts this to using
methods ¢ and d from above:



Ed is a50-year-old engineer living in Berlin. He has been standing in front of his closet
for awhile, trying to figure out what to wear tonight. In an hour he's going to pick up his
girlfriend Elise, the owner of a chain of luxury hotels, to go see La Traviata at the city
opera.

Afterward, they'll go for adrink at a popular new bar, then go to dinner at a cool new
restaurant, where they'll meet some friends. Ed asks himself nervously: “A/hat to wear so
that I'm not over- or underdressed, Eliseis pleased, and I'm comfortable? 2l

This story describes one of the scenarios where an exampl e target customer is experiencing a
problem that he doesn't feel confident to resolve alone. The story is five sentences longand is
supported by photographs, as showninFigure 7.2, illustrating the key elements in the story.
One of these photos was created by a team member acting out the situation, others were
assembled from stocks of images. The characters are described in very thin detail, but enough
so that the reader can visualize them.

Figure 7.2 A storyboard collage. Ed, Elise, the city opera, a popular local bar, the cool new
restauran.

Courtesy of Sabine Muth.

This story can already be tested for resonance with customers and used as the basis of a
brai nstorming session for potential solutions. It takes only moments to understand the situation,



the characters, the contexts, and the problems, but it is not written at such a high resol ution that
it appears definite. It serves the functions of communicating the problem, starting di scussions,
and brai nstorming sol uti ons.

—Edll and —Elisell are personag composite characters created to represent i mportant types of
customers. They have functional, emotional, and personal characteristics shared by peopl e of
sel ected typol ogies. Personas bring focus to a story, forcing youto tell it through the actions
and views of people relevant to your business (Mulder & Yaar, 2007). Besides the functional ly
focused criteria of the obll (Christensen, Anthony, Berstell, & Nitterhouse, 2007) that the
customer types are trying to accomplish, personas should be used to convey nonfunctional
attributes of customer needs: What makes something desirable for this customer type? What are
they trying to achieve on emotional and functional levels that presently can't be done?

Creating personas at the beginning of the product devel opment process enabl es the team to pick
the right types of users for the testing and refinement steps, and allows the team to frame the
questions to be answered through prototyping, user testing, technical explorations, and business
eval uations.

7.3 What Is a Prototype?

In a design thinking process, prototypes are created to answer a set of questions, test
assumptions, and demonstrate how something works, or could work. A prototype could be as
complicated as the first fully operational build of a new submarine design, or assimple asa
first model for anideafor a hair dryer grip, made from a soda can and modeling clay.

The level of resolution and complexity of prototypes devel oped at the start of a product

devel opment process should be much lower in resol ution, finish, and function, than those in
prototypes used for testing and validation before production start (Benyon, Turner, & Turner,
2005). Whatever types of prototypes are used, their purpose is to communi cate and allow

i nteraction with an experience, without the mgjor investment of creating areal, fully
functioning version. Simulation has the added benefit that iterations can be made very quickly
and easily.

The term prototype connotes something of substance to most peopl e, but prototypes do not
need to be physical object§ simulationisapowerful prototyping tool. This caninclude video
showing how an as-of-yet undesigned product and service could work, or adigital animation
demonstrating how a software interface could ook and function. Prototypes can also be
created using one of the many new, easy-to program microcomputers, such as a Raspberry Pi

or an Arduino.

A key principlein designthinking is to learn as much as you can as early as you canin adesign
and devel opment process. The maxim—Fail early to succeed sooner, |l often attributed to
David Kelly of Stanford University and IDEO, summarizes this thinking. This maxim
paraphrases a much-older, similar saying by Hel mut von Moltke, the famous military strategi t,
who observed —No battle plan survives contact with the enemy.ll In other words, it doesn't
matter how well the team plans, or how much experience they have, or how smart they are, all



concepts contain some inherent, unknown flaws in their assumpti ons and execution, so it's best
to find out wheat they are as quickly as possible and correct them. In addition to imparting the
benefit of creating more desirable products, this |eads to lower devel opment costs and faster
product devel opment cycles.

Figures 7.3 and 7.4 show examples of quick prototypes built to test early ideas about a system
for use by the driver of large construction equi pment. Figure 7.3 shows a simple, quick-to-
build, electronics breadboard prototype. This prototype features a bouncel ess switch, using a
momentary-on pushbutton. The switch toggles between on and off states, when the buttonis
pushed. Rather than hooking the switch up to the entire systemfor whichit isintended to be
used, an LED shows whether the switchis on or off.

Figure 7.3 Electronics breadboard prototype.
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Figure 7.4 A placement and modul ati on prototype.

Figure 7.4 shows a prototype that can be used to test placement and modul ation of the switch
with a potential user inthe actual control area. With this type of prototype, it is possible to
quickly gainawide variety of initial user feedback, including whether the entire physical
control architectureisvalid, or whether another type of control modality, such asaswitchona
panel, would present better sol ution architectures.

It would be possible to connect the prototype in Figure 7.4 up to the breadboard circuit shown
in Figure 7.3, but doing so would hinder the purpose of the prototypes as a tool for co-

devel opment with users. The Figure 7.4 prototype is deliberately constructed to allow other
stakehol ders, including sel ected potential customers, to interact with it and modify its form.
They cancut into it, tape things onto it, positionit invarious places within the control cockpit,
and so on, without risking damage to any of its other functions. After stakeholders have
modified the prototype, a next set of prototypes might combine the breadboard el ectronics into
some of the forms and vol umes devel oped using this prototype.

Table 7.1 summarizes the purposes, testing | ocations, audience for the tests, and level of effort
required to build each prototype.



Table 7.1 Summary of the Initial Goal's of Building Each Prototype
Switch Breadboard (Fig. Cardboard box prototype (Fig. 7.4)

7.3)
Purpose e Testreliability. ¢ Understand whether thisis the right type of
of building Test how much actuator for the system being controlled.
prototype: tol erance to input ¢ Create a starting point for co-design of form,
modul ati on the switch placement, and switch feel with users and other
needs, to make it proj ect stakehol ders.
predictable for the user.
o \erify power
requirements.
e Communicate switch
behavior to other
proj ect stakehol ders.
Test with: Devel opment teamand Devel opment team and sel ected users.
sel ected users.
Test Inthe lab, workshop, and  Inthe devel opment build area and in-context with

where: devel opment build area. users in the machines they are driving. Userstry itin
the cab of the machine, testing various physical
placements and modifying the geometry.

Time 2 hours 20 minutes
invested
to build:

Materials <$10.00 <$2.00
cost to
build:

Prototypes serve two important purposes in product devel opment: They are tool s to learn and
to communi cate. Prototypes make a concept tangible and allow it to be shared and devel oped
with people who are not engineers or designers.

However, anyone who has ever visited a product devel opment organi zation and seen old
prototypes lying around knows that unless they are produced at a very finished level,
prototypes only make sense within a product story, where their purpose is to demonstrate how
key parts of that story could happen. Separated fromtheir stories, they become orphans:

usel ess obj ects, the purposes of which usually can be recognized only by the people who
created them.



7.4 Putting It Togetherf Combining Stories and
Prototypes

As already described, the first phase of the process shownin Figure 7.1 begins with the
construction of story fragments and scenarios, created to describe the user within a specific
context. These first scenarios have the primary purposes of the describing the user, the context,
and the problem. They may also include first hypotheses about how the user could solve the
problems outlined in the story.

Inthe middl e of the first phase, ideation usually begins. The team forms hypotheses about how
users' needs and problems could be resol ved by asking -What ifll questions. Using the
previously introduced example of Ed and his difficulties in finding something to wear, itis
reasonabl e to ask -How can we recommend something for himif we don't know what he hasin
his closet?ll

An ideation session could then begin, with the purpose of finding ways to determi ne and
mai ntain an inventory of Ed's closet. Using the properties of his persona (he's a software
engineer), it seems reasonabl e to assume that he is open to a sol ution based on technol ogy.

Proposed sol ution spaces should include all problem areas, but might include a scanner app on
his smartphone (But would he remember to use it when he's bought something new? Or when
he's decided to remove something from his closet? What about the things he already owns?),
or a scanner in his closet (Where would it be located? How would it be powered?), or maybe
it's a service (Someone takes an initial inventory and is notified of every new clothing
purchase?).

All of these solutions can be incorporated into the first scenario and tested for resonance with

customers. Eval uation of customer feedback should narrow the range of potential sol utions and
al so pose more questions. Are any of the proposed sol ution spaces perceived to be better than

the status quo by customers? What combination of solutions will create val ue for them?

Thisinitial testing ends when the team has identified a needs set and problem that customers
believe would be val uabl e to solve. When this happens, it is time to enter the second phase of
work.

During the Build, Test, Iterate, and Refine phase, user needs, story fragments, hypotheses, and
early prototypes from the first phase are transformed into a compl ete product story (Davidow,
1986). A compl ete product story describes an end-to-end customer experience: how the
customer is attracted to the product, what the first moment of —eetingll the product is like, the
transactional experiences with the product, the experiences of setting it up and interacting with
it, and the experience of what happens when the product becomes obsol ete.

This phase begins with the team compl eting the product stories for each sel ected customer
type, based on the outcomes of the first phase of work. This exercise enabl es the devel opment
team to frame the questions required as i nputs for further ideation activities.

At this point in the process, first concept prototypes usually are created. A principle of design



thinking is that you should —build to learnll (Kelley, 2001) That is, you should start without
knowing most of the answers, designing the things you build inaway that allows you to test
hypotheses or discover how things could work. Thisis accomplished through the process of
building things that frame out afirst hypothesi s, then through getti ng feedback on the prototypes
as quickly as possible. This allows the sol ution to emerge from the process of building, as
well as from user testing and feedback.

Continuing with the exampl e story of Ed and his closet: Three hypotheses for a sol ution to the
question of how Ed could maintain an inventory of his closet were proposed. Inthis phase,
rapid prototypes of the various types of solutions could be built and tested with potential users
intheir closets, in order to get feedback on the concept and answers to the questions rai sed.

The app idea could be tested by using one of the many app prototyping tool s to build a quick
simul ation, showing interactions and screen flows. The scanner idea could be tested by placing
a simple foam prototype inside users' closets and asking themto act out the scenario. The
service idea could be acted out by users with an app prototype.

Inall cases, the prototypes should be simple —architecturell: placeholder representati ons of an
undefined product. All of the prototypes should be deliberatel y —undesi gned.ll Colors would be
neutral, el ements basic, and any service or digital elements should be focused on fundamental
interactions. The role of the prototypes should be to allow the team and users to interact with
the functions of the el ements when acting out the scenario of use. The goals should be to gain
feedback on whether the interactions would be credible within the scenario, how they could be
improved, and what other types of problems the sol utions might create.,

Prototype building and eval uati on rapidly expose fal se assumptions and flaws in the story.
They also allow better feedback, involving cognition from the haptic and visual portions of the
brain (Latour, 1986).

After thefirst set of stories and prototypes has gone through a cycle of testing and feedback
from stakehol ders and users, their feedback is eval uated: What did we learn? What additional
problems did we discover? What can be combined to build a more compl ete product story or
prototypes that are more refined? What types of prototypes need to be created to better
illustrate how certain parts of the experience could work? How does the story fit with the
company strategy and busi ness model ? Basically, what worked, what didn't work, and what
needs to be changed or improved?

Following the eval uation step, there is generally another ideation cycle. These iterative

I deati on cycles must be carefully planned since they usually overlap with one another. Inthe
first rounds of this phase, it is normal to learn things that invalidate early assumptions. This
means that the |earnings from the previous ideation, build, and test steps need to be prioritized:
itis awaste of resources to iterate details of a part of a story or prototype, if something about
the val ue of the overall concept has been called into question.

Returning to the exampl e about Ed, the team may have included the scanner ideainto the story,
then used a packing tape dispenser as arapid prototype. This would enable test subjects to act
out the scenario in some detail. They would need to place the —scannerll somewhere in the



home, where the user could locate it when it was needed. They would also need to determine
how users would actually use the scanner. Would they take items out of the closet, scan them,
and then hang them back up, if they weren't determined to be suitable? They would also have to
determine how the scanner would be powered and connected to data. This could be prototyped
with cardboard boxes and extension cords.

The team may find that the scanner is easy to hold and that the connection problems are minor,
but they may al so discover that the scanning process and getting feedback is considered
onerous to the user. Inthis case, there wouldn't be any point in devel oping the detail s of the
scanner until questions about the overall interactions were answered. In the end, the team may
go with one of the other ideas, in order to provide better interaction and feedback.

The team goes through many cycles of the Ideate, Build, Test, Eval uate, and Refine stage
(Eigure 7.1), until a compl ete product story emerges. This story should describe a complete
experience for the target users, meeting their functional and emotional needs. The compl ete
story is communi cated through a variety of types of assets, i ncluding storyboards, videos,
simulations, or awritten text. Communication is supported with sets of refined prototypes.
These should demonstrate how the product works, how customers interact withit, how it might
look and feel, and how it could be built.

At this stage, the resol ution of the prototypes that support the stories will vary by organization
and product devel opment process. In many organi zati ons, there are separate +ooks-likell and
—works-likell prototypes at the end of this stage. The work of the next stage i s to integrate these

aspects.

After building a complete product story, it must be validated and communi cated before it can
be transformed into an i mplementabl e product definition. During this final phase of work, the
product story and prototypes are communicated to a wider variety of stakeholders thanin the
previous phases. Inthis phase, quantitative user testing, partner presentations, presentati ons to
government and regul atory agencies, and so on take place. These are used to validate the
utility, desirability, and viability of the concept.

Different types of communication materials are prepared for each type of audience. The point
of view of the product story needs to change, depending on the i nterests and needs of each type
of stakeholder in the value chain. For example, a distributor will want to hear about the user
story so that they can understand the busi ness appeal, but they will also be very interested in
the operational aspects of a new product. Government officials and agencies will be less
Interested in the customer appeal of a product, but they will want to understand how the
product is used and where it sits within a broader social and legal framework.

Generally, the design of the product is frozen during this last phase of work. This means that its
appearance and the technol ogy that enables it are fixed, so that it can be designed for
production and deployment. At this point, the main points of the business model making it
viable have been framed out and approved by internal and external stakehol ders.
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An Example from Industry

Orbit Baby: Using Rapid, Rough Prototypes, Spoken Stories, and Acting to
Gain Key Insights at the Beginning of a Product Design Process

The following exampl e tell s the story of how Orbit Baby employed prototyping and story
devel opment to create one of their successful products for babies.

Orbit Baby began as a product startup in Silicon Valley, a place better known for its
digital companies. Then-president and co-founder Joseph Hel (now chief design officer at
Ergobaby) explained:

—Bryan White, my former business partner, and | had noticed that the baby product
area seemed like a market which still had quite afew user problems and hadn't seen
any real innovationinawhile, so it seemed like a good area to start a company in.ll

Mr. Hei and Mr. White worked quickly, turning initial ideas into rough prototypes, so that
they could gain feedback from parents.

—tike most people, we started with a hunclf  a notion of how and why car seats and
strollers could be better. We thought about some scenarios of how people would load
and unload their baby from a baby seat, then quickly hacked together some really
rough prototypes of arotational interface ideawe had for a car seat, using existing
products as the starting point,|l reported Mr. Hei.

Mr. Hei and Mr. White moved rapidly to gain feedback from potential users of their ideas,
using their rough prototypes to help communi cate the customer experience they were
envisioning.
—We immediately tried to get themin front of parents that we could recruit, just to get
some initial reactions to the concepts. The prototypes were what allowed us to walk
them through what we thought the story of their day might be,ll related Mr. Hei.
-What was interesting i s that we got some of it wrong in our heads, getting the story
right was more important than anything el se.ll

Using the process of Build, Test, Iterate, and Refine, Mr. Hei and Mr. White were able to
quickly identify unexpected errors in their assumptions and then make corrections to their
overall concept. Their early work on the design of the handle of their infant car seatisa
good exampl e of how they used rough, rapid prototyping and storytel ling to get the product
experience and feature set right at the very beginning of the product design process.




—When we were thinking about how to design a better infant car seat, one of the
things we focused on was carrying it,ll related Mr. Hei, ke implemented a suitcase-
style handle, so that you could more easily carry the seat by your sidg we were

pi cturing peopl e interacting with the car seat and thinking -oh, this would be the most
comfortable way to carry it for long distances.—But, when we actual ly put it in front
of moms, we were surprised to learn that they didn't want the handle to work that
way at all. They wanted to carry the baby seat on a bent elbow, like a basket or
purse.ll (See Figure 7.5).

Figure 7.5 An early prototype of the elbow-carry handle.
" Orbit Baby, Inc. Photo courtesy of Joseph Hei.

This unexpected result allowed the Orbit Baby design team to gain more empathy for their
customers and understand their needs much better.

—Part of it was that we are men, so we made some assumptions about how people
would like to carry something, based on ourselves, |l explained Mr. Hei. -But the
other part was that we got the story wrong we were assuming that it would be a
longer-distance carryf  longer in duration, but what the parents we interviewed told
us is that what they were really looking for was a comfortabl e way to transfer the
seat fromtheir car to a stroller. Inthe end, they were not interested in optimization
for longer-distance carrying: they thought the handle we designed and the scenario
we described were cool, but our concepts didn't have anything to do with their daily
experiences.|l




Based on that | earning, the team abandoned their early assumption and re-designed the
handle, so that it became easy to grab it with two hands. The final version of the product,
with the elbow carrying handle, is showninFigure 7.6.

Figure 7.6 The elbow-carry handle.
" Orbit Baby, Inc. Photo courtesy of Joseph Hei.

Interview conducted June 3, 2014.
Link: www.orbitbaby.comy
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7.5 Employing Stories and Prototypes in Your Process

There are afew key points to remember when creating and devel oping stories during product
devel opment work:

1. Communicate as efficiently as possible. Involve as many senses as possible. Don't use
words when you can use a picture or sketch. Act things out and make quick videos. Support
pi ctures and videos with prototypes.

2. Keep in mind where you are in the product development process. Develop abasic
understanding of the problemfirst, follow up with hypotheses of sol utions, then actual
sol utions. Keep devel oping your stories to reflect current states of knowledge and
hypotheses.

3. Don't build a prototype until you know what you want to learn fromit. How will it be
used? What do you planto learn from building it?



4,

Don't try to learn everything with one prototype. Build many rapid prototypes to test
subcomponents of concepts. Wait to combine functions until after they have been tested and
iterated separately. Appearance and function should not be combined until late in a product
devel opment process.

Build scenarios to explore use cases, rather than trying to boil all the use cases down
into one big story. People and organizations rarely use one product or service to solve all
of their problems.

Some common pitfalls into which companies fall, when trying to apply storytelling and
prototypi ng methods:

1.

Being too much in love with themselves. Remove yourself, your company, and your
products from your stories. Describe products and services in generic terms. Be confident
enough to call all of your present val ue propositions, business model s, and understandings
of customer behavior into question.

Relying too much on present successes and understandings of past customer behavior.
Don't worry about —eannibalizingll your existing business. If you don't reinvent it, someone
else will. Customer behavior is not static. Brand |oyalty must continually be re-earned.

Trying to do too much in one story. Focus on a use case and succinctly depict how it
works.

Hanging on to unsupported concepts and use cases. If some part of the story or a
function of a prototype did not resonate with customers, it requires change, evenif it was
one of your most clever ideas, or was politically popular.

Trying to polish things too early. In phase one and in the early cycles of iteration of phase
two, it should be possible to iterate stories and prototypes many times a day. Avoid data-
or producti on-heavy methods of storytelling and prototyping. If the stories and prototypes
must be sent out to a contractor for iteration, either the wrong tools are in use or the
working level of resolutionistoo fine.

Build aplanto learn:

1.

Don't overthink the first story fragments and prototypes. Plan to devel op them through
rounds of customer and stakehol der feedback.

Use parallel paths. Test several possible scenarios for the same problem. Combine the
parts that work; drop the parts that don't.

List out the complete value chain and test your stories and prototypes with all
stakeholdersinit. Learnwhat is important to them.

As stories and prototypes gain polish, shape the storiesto reflect the point of view of
the stakeholders being interviewed. Make the stories rel evant to themand €elicit their
feedback.



7.6 Conclusion

Prototyping and stories are inextricably i ntertwined with one anotherf  a prototype can
communi cate an experience in away that words never could. Also, agood story is needed to
make the rel evance of any prototype evident to anyone. Thisis especially the case for new-to-
the-world products or services that meet needs in new ways. Stories and prototypes enable
communi cation of a future visioninways that allow customers to also visualize and interact
withit.

Using stories and prototypes to communi cate with stakehol ders and users hel ps product
devel opment teams build a narrative about ideas and their usefulness. These tools give
expression to customer needs, how peopl e behave, and how they could interact with a new
product. Stories facilitate the formation of hypotheses about viabl e sol utions and help frame
problem questions. These are all necessary to get any kind of useful output from a creative
activity.

Any organi zation | ooking to incorporate design thinking into their product devel opment
processes must pay careful attention to how they integrate stories and prototypes into their
processes. Overly complex and expensive prototypes cannot fill in the shortcomings of a
poorly articulated or inadequate story. Better products can be built more quickly, by focusing
on better stories, supported by prototypes of the appropriate resol ution.
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Introduction

Managers recogni ze the importance of the fuzzy front end (FFE) for successful innovation
(Reid & De Brentani, 2004). During the FFE, the innovation team i dentifies and sel ects

| nteresting i nnovati on opportunities, generates and sel ects i deas addressing these
opportunities, and i ntegrates the most promising ideas into product or service concepts for
further development (Koen, Bertels, & Kleinschmidt, 2014).

A well-managed FFE will result in better innovation outcomes. However, the FFE remains a
challenging step in the i nnovation process, due to its intrinsic uncertai nty and the need to make
choi ces based on incompl ete information. Design professional s are particularly helpful for
dealing with FFE challenges. Design professional s combine a sense of commercial purpose
with a positive attitude toward change, uncertainty, and intuitive choices. Indeed, companies
increasingly recogni ze the important role design professional s can play in the FFE and use
them not sol ely for executing new product/service concepts resulting from the FFE but al so for
Cco-creating sol utions during the FFE.

Inthis chapter, we provide guidelines on how design professional's and their practi ces and
tool s can help compani es overcoming FFE key chall enges. These guidelines (and the rel ated
examples) are derived froman analysis of prior literature and case studies on innovation
proj ects in which design professionals were involved in the entire FFE, either as external
design consultants or as internal design empl oyees.

In the remai ning paragraphs, we first discuss three FFE key chall enges: defining the i nnovation
problem(s), reducing uncertai nty by managing i nformeati on appropriately, and getting and

mai ntai ning commitment from key stakehol ders. Then we discuss which and how design
professional s practices and tools can help overcome these FFE challenges. We conclude with
advice on how to optimize collaborati on with designers in the FFE.

8.1 Challenges in the FFE

FFE activities confront busi ness practitioners with three key challenges for which design
professionals' practices and tool s are particularly helpful.



Problem Definition

At the beginning of the FFE, defining the innovation problem properlyf for example, interms
of the target market, the needs to be addressed, the innovation objective§ can enable firmsto
identify and sel ect val uable opportunities, which can steer idea generati on and concept

devel opment toward unique sol utions. However, innovation problems are generally complex,
il structured, and highly demanding in knowledge breadth and depth. When confronted with
such problems, managers often only identify the most obvious symptoms or those to which they
are most sensitive (e.g., current offerings’ sales). The resulting probl em definition might be too
simple or too narrow and lead to new concepts that, for instance, do not follow a portfolio
strategy or address only short-term market needs.

Information Management

All FFE activities require significant i nformation management. Given the unpredictability of

I nnovati on outcomes, managers tend to reduce FFE perceived uncertai nty by collecting as
much diversified information as possible (e.g., market intelligence, technol ogical knowledge,
financial information). However, given the limitations of human informati on processing
capabilities, simply accumul ati ng i nformati on does not necessarily reduce uncertainty. To
increase the odds of successful innovation, information should be selectively retrieved,
meani ngfully organi zed, and effectively communi cated.

Stakeholder Management

Most innovation projects invol ve different stakehol ders to access a broad spectrum of
expertise and resources. While this approach is needed to address the compl exity of innovation
problems, stakeholders' individual objectives and interests (e.g., different departments,

I nsti tuti ons/compani es, career goals) might differ and even conflict. The resulting frictions may
lead to suboptimal problem definition, deviation frominitial objectives, and even

stakehol ders' resi stance to engage in the innovati on proj ect.

In the foll owing paragraphs, we illustrate how specific design practice§ that is, designers
way of working and tools can support busi ness practitioners in addressi ng the above-

menti oned FFE challenges, thus building a case for a more prominent role for designersin the
FFE. These design practices and tools for FFE are summarized in Figure 8.1. Any design
professional involved in FFE activities generally adopts the design practices in Figure 8.1,
which represent the true added val ue of designers. Conversely, the design tools can vary
depending on designers' preferences or the specific context. Thus, our list of toolsis not
exhaustive but based on our field research and experience.
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8.2 Design Practices and Tools for Assisting in Problem
Definition

Design Practices for Problem Definition

As showninFigure 8.1, design professional s use reframing and holistic thinking to support
I nnovati on managers in making sense of ill-defined challenges and overcoming biased and
narrow problem formul ations.

Reframing refers to design professional s’ practice of stating a problematic situation in new,
different, and interesting ways, thus paving the way for more creative sol utions (Paton &
Dorst, 2011). During the FFE, business practiti oners generally define the i nnovation problem
on the basis of their expert knowledge of the company, their information on current sales and
market needs, and their past experience. For instance, atypical problem definition for

I nnovation projects aimed at reinvigorating sales would be devel oping new offerings based on
sal espeopl €'s suggesti ons, competitors' offerings, and incremental improvements of current
products' technical features. This problem definition might be biased and short-term oriented,
|eading to new products/services with limited market impact and financial returns. When
involved inthe early stages of FFE, designersin general try to get to the —problem behind the
problemll by means of reframing. Reframing is based on deconstructing a probleminto its
building blocks (e.g., subproblems and infl uencing factors) in order to highlight rel evant
aspects disregarded inthe initial problem definition. By generating a different, sometimes
broader perspective on an innovation challenge, reframing facilitates opportunity identification
and points idea generation in more appropriate directions. Thus, design professionals
supporting compani es i n innovati on proj ects for addressing decreasing sales would take a
broader array of influencing factors into account (e.g., lack of a deep understanding of user
needs, lack of aclear vision for the industry/company future, lack of a distinctive brand image,
narrow view on technological evolution) and reframe the problem definition into, for instance,
devel oping a distinctive style for different user segments and a strong brand identity to
incorporate into current and future offerings.

Designers ability to look at a broader range of influencing factors for reframing the i nnovation
challenge derives fromtheir holistic thinking practice. Holistic thinking involves taking a
comprehensive perspective on a problem, recognizing patterns, and making connections on the
basis of (experience-based) intuition rather than a thorough analytical process. Through

holisti ¢ thinking, design professionals can point innovation managers toward rel evart,
disregarded cues and connections (i.e., influencing factors) for effectively reframing their FFE
problem definition.

Design Tools for Problem Definition

Design professional s can use several design tools to support their reframing and holistic
thinking practi ces, including mind maps and metaphors.

Mind maps are diagrams for visually representing and connecting all the i nformati on regarding



a certain theme (Buzan, 1996). In problem definition, designers use mind maps for identifying
the issues i nfluencing an innovation challenge and illustrating how such issues rel ate to each
other. The resulting map offers a thorough overview that facilitates holistic associations for
reframing an innovation challenge. Figure 8.2 provides an example of a mind map made by a

design professional to deconstruct the innovation challenge of devel oping a new website for a
public transportati on service.

'DE’&"“NFT"W S = ~ P 3 ﬁ;mRT

HoTeL"
TRAVEL
Aaencyr
TRAFF 16,77
TAM C,.qs

sence_ STATions ToraivaL SER\/ice

. ey i M - g
PAREING — e c® S ' \ Booking
\ STITEM| Gdz92.n|
L i o . , f“'

: ' B C RoOWDED \‘“\;1 \ I."I smavt
No SPPCE/ RESTAURANT : 0 Wirig £ s o
| > " g, On | f
f / INTORpMATION . *Ac %E‘B‘;

SEMTS FHQ__T Foc i - DU‘EK[.{?P.D pueg le. MMevg.

Figure 8.2 An example of a mind map.

The process of devel oping a mind map should be loose and unstructured to stimulate holistic

thinking in identifying rel evant factors affecting FFE problems. However, design professional s
usual ly follow the key steps bel ow:

1

Write the name or description of the innovati on problem (or subproblem) inthe middie of a
paper or any other drawing area.

Brai nstorm on the mgjor el ements/factors/drivers of the innovation challenge, placing the

thoughts on departing branches. Design professional s facilitate this step by keeping people
engaged in the brai nstorming and by mai ntai ning the organic structure of the mind map.

Identify and emphasi ze connections (e.g., by using colors, shapes, and connectors).



4. Reflect (individually and collectively) on the resulting mind map to trigger new
connections and problem reframing.

Metaphors allow for interpreting and illustrating a phenomenon through comparing it with
something el se (Hey, Linsey, Agogino, & Wood, 2008). In the FFE, design professional s use
metaphors for better understanding the innovation context (e.g., the market, the users, the
opportunities) and for opening up the problem space initially conceived by the business
practitioner. By using compelling figurative expressions, designers' metaphors encourage
managers to defer judgment, rel ease the biases with which they approach innovati on projects,
and devel op a deeper understanding of the innovati on chall enge. Combining metaphors with
visual stimulif as, for instance, inamood board makes thistool particularly effective.
Mood boards favor a more open discussion, as the images use a metaphorical language, and do
not immediately lead to innovati on sol utions. When creating mood boards, design
professional s use images of different objects to convey the essence of a specific user group
and to stimul ate the client to adopt a future-oriented user perspective when generating new
product concepts.

Design professional s usually undertake the foll owing steps to identify and effectively use
metaphors for FFE problem definition:

1. Define the key elements/factors/drivers of the innovation problem (for instance, by using
mind maps).

2. Searchfor adistinct entity, phenomenon, or situation where one or many of the identified
el ements/factors/drivers occur.

3. Usetheidentified entity, phenomenon, or situation to explain and reframe the initial
innovation problem.

8.3 Design Practices and Tools for Assisting in
Information Management

Design Practices for Information Management

During the FFE, innovation teams col lect, organize, and share rel evant informeation on a variety
of factors (e.g., market, technol ogy, competitors) to reduce the innovati on uncertainty that could
trigger risk-averse behaviors and deviation fromtruly innovative directions. Professional
designers can assi st in overcoming informati on scarcity challenges through their practi ces of
—sensingll future trends, brokering knowledge from different fields, and making information
easier to grasp by translating, condensing, and ani mati ng i nformati on.

First, when gathering i nformation, design professional s use their human-centered orientation
and tool s to —sensell future trends and emerging peopl €'s needs and concerns. This sensing
practi ce enabl es desi gn professi onal s to generate new and more authentic i nsights on users and
the market environment.



Second, designers' knowledge brokering practicd that is, the practice of transferring market
and technol ogy knowledge acquired in prior projects and different industries to current
projects and industrie§  helps greatly in FFE informati on management. Through knowledge
brokering, designers mobilize knowledge domains apparently unrel ated and not regarded as
relevant. This not only increases the chances of detecting untapped opportunities, but al so
reduces FFE uncertainty since designers (positive) experience in other industriesis regarded
as val uabl e grounding for new directions.

Once informati on has been gathered, designers support its sharing through their practice of
tranglating, namely, converting informati on from one | anguage to another (e.g., verbal to visual
and vice versa; tacit to explicit and vice versa) so that it is usable by a broader audience. For
instance, a mood board exemplifies the transl ation of verbal languagg that is, the text
description of brand values and market informatiorf into avisual language that makes the
Information easier to use for generating better and more i nnovative concepts.

Designers practice of condensing information is also i mportant for the FFE. FFE-related
informati on can be unstructured, disconnected, and overwhel ming, thus chall enging managers'
| nformati on processing capabilities and generating uncertainty. Given their familiarity with
compl exity, designers can hel p companies sort insights, highlight key data, and combine them
into relevant knowledge. Additionally, designers use visualization and materialization to
communi cate the condensed i nformeation in an engaging manner (animating), thus facilitating
knowl edge i nternali zati on and subsequent usage for identifying and pursuing truly new
opportunities. Due to the effectiveness of the condensing and ani mati ng practi ces, an increasing
number of design agencies, such as XPLANE, JAM, and INK, are specializing in offering
visuals (e.g., infographics, animations, posters, digital visualizations) for condensing compl ex
information (e.g., market intelligence, technical knowledge, company i nformation) into
comprehensive, clear, and engaging i mages.

Design Tools for Information Management

For enacting the above-mentioned practi ces, designers use several human-centered tools,
i ncluding context mapping, customer journey mapping, and personas.

Context mapping is a qualitative design research method to uncover deep insights on how
users experience a product or a service (Sleeswijk Visser, vander Lugt, & Stappers, 2007).
Such insights deepen the FFE i nformati on base and hel p in finding more i nnovative sol ution
spaces. In context mapping, participants are provided with generative tools (e.g., prototypes,
photo cameras or recorders, diaries) to map their experience with a problemor a
product/service category in an engaging manner. For instance, an organic food retailer asked
potential consumersto fill inaverbal and photographic diary of their grocery shopping and
food preparation habits to discover innovati on opportunities. The simple and engaging diary
tasks made respondents more aware of their experiences and enabled them to provide deeper
insights on their grocery shopping behavior during the subsequent in-depth interview. Since the
context mapping exercise usually generates lively answers and compelling visualizations (see
Figure 8.3), design professional s use the exercise not only to identify opportunities, but also to



engage business practitioners with their potential customers' life.

Figure 8.3 An exampl e of the outcome of a generative tool .

Customer journey mapping is atool for mapping all the stages a customer goes through when
using a product or a service (Stickdorn & Schneider, 2012). By covering customers emotions,
goals, interactions, and frustrati ons, the journey map provides a thorough view of the customer
experience, highlights untapped opportunities, and stimul ates i dea generation. Figure 8.4
shows the customer journey of atrain traveler.
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Figure 8.4 An exampl e of a customer journey.

Devel oping i nformative customer journeys requires time, effort, and the i nvolvement of cross-
functional teams with complementary competences (including design professional s for their
intrinsic human centeredness). The following steps should be undertaken:

1. Define the subject of the journey (i.e., the type of customer) specifically.

2. Use ahorizontal timeline to chronologically map all the activities a customer goes through
when using a certain product or service, or when compl eting a certain task, including the
before and after. Taking the customer's point of view is essential to keep the focus on
activities rather than physical touch points.

3. Characterize the identified activities by describing the customer's aims, emotions,
frustrations, challenges, and sati sfactions. Both this characterization and the previous
mapping could be supported by qualitative research such as in-depth interviews with
customers.

4. Discuss the customer journey with different stakehol ders (including customers) to identify
opportunities related to the mapped activities.

Personas (see also Chapter 3) are fictional representations of current or potential customers
describing and visualizing their behaviors, values, and needs (Pruitt & Adlin, 2010). Inthe
FFE, design professional s use personas for summariz ng and communi cati ng the findings of
market research in an engaging manner, for devel oping a shared user focus across different



stakeholders, and for generating new ideas and concepts. The main strength of personasis their
cognitively compelling nature, due to the fact that they give a human face to otherwise abstract

customer information. Figure 8.5 offers an example of a persona (-Annall) for public
transportation travelers.

Figure 8.5 An example of a persona. —Hike workingonthetrain, so | go for those | think are
less crowded.ll
—don't use public transport during the weekends.|l
—+need to be ontime! !l
—+wishit would be easier for my parents to use public
transport to visit me.ll

Name Anna Interests Likes sport (morning runs, tennis, yoga).
Loves dinners with friends in restaurants.
Can't live without her mobile.

Age 31 Home  Liveswith her boyfriend and a dog,
Working  Brand manager ina life commutes four days a\{veek, does not want a

mul ti nati onal car, has asalary allowing for two long exotic
Background Got her master's trips ayear.

degree at 25, still

thinking about doing a

PhD.

The design professional s devel oped Anna for making the innovati on team aware of authentic
user needs and for embedding the user perspective in key decision moments (e.g., for
discarding innovation directions that were not user centered).

Design professional s usual ly follow the steps bel ow for creating personas:

1. Broadly define the type of customer for which personas should be devel oped (e.g., public
transportation travel ers).

2. Collect customer information from different sources (e.g., market research, expert
interviews, desk research).

3. Based onthe data, identify key characteristics that create differentiati on within the sel ected



type of customer (e.g., likes/dislikes, needs, val ues, interests). Normally, demographic
characteristics are not considered at this stage.

4. Identify, name, and characterize three to five different personas within the sel ected type of
customer.

5. Visualize each persona through pictures (e.g., their face, their activities, visual elements
fromtheir context), demographics (e.g., age, education, job, family status), representative
quotes, and affective text.

8.4 Design Practices and Tools for Assisting in
Stakeholder Management

Design Practices for Stakeholder Management

As shown inthe bottomrow of Figure 8.1, design professional s engage stakeholdersin the
FFE by continuously inspiring them through new perspectives, insights, and approaches to
FFE challenges. Thanks to their future orientation, their openness to exploring new ideas, and
their use of compel ling visualizations for working and communi cating, design professional s
hel p business practitioners suspend risk-averse judgment and embrace new innovation
directions.

Design professional s al so use co-creating as a practice for generating and mai ntai ning
stakeholders' commitment to the FFE over time. Specifically, inall the FFE activitiesinwhich
stakehol ders are involved, design professional s stimul ate their active participation and
frequent interacti on. Through co-creation, design professional s encourage stakehol ders to
consciously devote cognitive effort to FFE activities, ensuring that they develop ownership of
the project and of its innovative outcome.

Personal interests and hidden agendas might inhibit an effective FFE, particularly when many
different stakeholders are involved (e.g., in network innovation projects or ininnovation

proj ects for the public sector). Design professional s can help clients align different
perspectives (integrating), by leveraging their outsider and expert status and by pushing the
user perspective as a decision-making criterion for achieving agreement during the FFE. By
Immersing themsel ves in user experiences, business practitioners are less likely to base their
decision making exclusively on their own perspectives and interests, thus becoming more open
to al ternati ve sol utions with more market potential.

Design Tools for Stakeholder Management

Tools supporting designers in stakehol der management include storytelling, early prototyping,
generative sessions, and stakehol der mapping.

Sorytelling (see also Chapter 7) refers to the use of visual and verbal narratives for
conveying information (Beckman & Barry, 2009). Communi cati ng through storytelling offers a
more compel ling and effective way of delivering information than using —ery facts,ll thus



hel ping designers devel op trust and commitment across stakehol ders. Storytelling can focus on
explaining use and usability challenges (informative story) or on simply creati ng emoti onal
connections between customers and stakehol ders (inspiring story). Both types of stories may
hel p stakehol ders generate ideas and agree on interesting i nnovation directions. Figure 8.6
shows an exampl e of a storyboard used by design professional s to convince a provider of
public transport services that a more user-centered travel information website could
substantially improve travel experience.
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Figure 8.6 An example of a storyboard.

Early prototyping (see also Chapter 7) permits the testing of different ideas and conceptsina
rapid and iterative fashion. Through early prototyping, design professionals provide tangible
artifacts that allow stakehol ders to experience more vivid manifestati ons of the future and
eventually devel op commitment to new directions. Designers for a consumer el ectronics



manufacturer used early prototypes to develop digital services for their high-end coffee
machines, and to persuade busi ness stakehol ders to transformtheir revenue model fromselling
high+end products to selling product-service systems. Due to the —khands-on,|l iterative working
style, the use of early prototypes increased business stakehol ders' sense of ownership and
commitment, which were essential to take the digital service innovations to the market.

Gener ative sessions are used in connection with context mapping and usually entail inviting
users to share their experiences and engage in activities in which they express their views on
new product ideas and concepts. Design professional s use generative sessions al so with FFE
stakehol ders in order to stimulate them to share their experiences, views, and opinions and
break the silos that might prevent a fruitful collaboration. To prepare for these sessions,
participants are given a specific task and generative tool s (such as cameras or diaries) to
allow themto record specific events, feelings, or interactions. These tasks and creative
facilitati on techniques during the sessions hel p stakehol ders refl ect on their ideas and
motivations, and to open up to the discussion. The results of a generative session are never
definitive, due to the high amount and the raw form of the generated insights. Thus, while the
obj ective of creating stakeholders' agreement and commitment should be achieved during the
session, its outcomes are normal ly further fine-tuned ex-post by the design professionals.

Sakeholder mapping is atool for visualizing the stakeholders involved in a project and their
Interests, rel ationships, and i nterdependencies. Design professi onal' s use stakehol der maps in
the FFE as the cornerstone for building a common agenda. Although interests, rel ationships,
and i nterdependencies may be highly dynamic and nontransparent, a stakehol der map provides
aninitial overview for the early detection of stakehol der-related opportunities or obstacles to
effective FFE. Additionally, many design professional s use stakehol der maps dynamically, by

i ntroduci ng game el ements to monitor the evol ution of stakeholders' interests, rel ationships,
and interdependencies over time. Value pursuit is an exampl e of a dynamic stakehol der map
usi ng two radar maps to respectively identify the stakehol ders and monitor them throughout a
project. Thefirst step in building this map is identifying the most rel evant stakehol ders. Each
stakehol der is then placed in one of the sections of the radar map. The identified stakeholders
are subsequently described in terms of their expectati ons, contributions, and struggles they
might experience in the innovation project. Thisfirst step isvisualized in Figure 8.7, where the
numbers listed at the outer rim of the map (1 to 7) each represents a stakehol der. Stakehol der
positions are represented by placing pieces on a second radar map visualizing how much each
stakehol der gives and takes in an innovation project. The map is updated at different moments
in the FFE, to check if and how stakeholder positions change over time. Design professional's
usual ly co-create this map with the stakehol ders, thus | everaging the mapping process itself for
facilitating stakeholders' mutual understanding.
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Figure 8.7 Value pursuit for stakeholder mapping: Step 1.
" Karianne Rygh, in collaboration with CRISP Product Service Systems 101 research team.

8.5 How to Integrate Design Professionals in FFE

Inthe prior sections, we showed how integrating desi gn professionals and their practices and
toolsin the FFE hel ps to address some key FFE challenges. However, design professional s
strategic integration in the FFE is still not the norm but occurs only in companies with a
design-oriented corporate culture. Inthis section, we describe some tactics devel oped by
busi ness practitioners and design professional s to achieve this strategi ¢ integration. The
principle underlying these tactics is that design practi ces should complement rather than
substitute for business practices in the FFE, and that design tools should be applied together



with business practiti oners to co-create the key outcomes of the FFE (i.e., new ideas and new
concepts). Thus, inthe FFE, design professional s should work with (rather than for) business
practitioners. The identified tactics include:

Building a long-term, trustful relationship between business practitioners and design
professionals. The chances of successfully integrating designers' practices and tools in the
FFE increase if there is along-term, trusting rel ationship between business practitioners
and design professionals. After repeated, satisfactory transacti ons, busi ness practitioners
can assess the quality of the design professionals' practi ces and tools and progressively
involve themin strategic innovati on activities such as hel ping to identify and sel ect
opportunities. Under conditions of uncertainty (like inthe FFE), team composition is often
driven by personal trust based on prior experience. Once established, experience-based
trust enabl es reciprocal and enduring rel ationships.

Developing mutual under standing. Both business practitioners and design professional s
should invest in empathi zing with each other's way of thinking and acting. To build the trust
needed for playing a central role inthe FFE, design professional s need to quickly develop
a deep, authenti c understanding of the innovati on project and of the needs, objectives, and
challenges of the business practitioners with whom they are working. Designers

empathi zing efforts (e.g., generative sessions, asking the right questions, adj usting to the
specific work environment in terms of, for exampl e, language or clothing used) help to
devel op this mutual understanding and trust. However, business practitioners should be
open to the intuition-driven practi ces and tool s of the design professionals. As business
practitioners are more familiar with analytical, linear, and quantitative tool s, they might be
skeptical about the appropriateness and effectiveness of designers' tools and practicesin
the FFE.

Preparing the ground. Thisrefers to practices that explicitly or implicitly prepare

busi ness practitioners for undertaking FFE with anintegrated intuitionj rational approach.
As noted earlier, thisis often needed, as business practi ces and tool s tend to be based on
rational ity rather than intuition. Practices to prepare the ground for an integrated intuitior
rational approach should be planned and i mplemented at the beginning of or even before
the FFE, and include activities like conversations and workshops aimed at activating
business practitioners' creative and intuitive side. Another way to prepare the ground isto
participate in promotional workshops where design practi ces and tool s are showcased and
experienced firsthand by the busi ness practitioners. These workshops (commonly termed
jams) are normally offered by design consultancy firms, but more and more often also by
internal design departments attempting to promote their innovati on approach to other
departments. During these workshops, parti cipants engage in the sol ution of a hypotheti cal
case through design tool s and methods. These cases could focus on problems of common
interests (e.g., sustai nability, community problems, personal health) or on company-
specific problems if organized by internal design departments. Jams last three to four
hours, take place at inspiring facilities, and involve 20 to 30 participants, including
company owners and senior and middle managers. On the basis of these jams, business
practitioners get a taste of what strategically collaborating with designers implies.



8.6 Conclusion

Design professional s are progressively establishing themsel ves as multifaceted and strategic
sources of expertise for the FFE. Despite the growing number of companies i ntegrating design
professional s into the FFE, thereis still limited knowledge on why and how to effectively

I mplement such integration. In the previous sections, we el aborated on the —whyll by showing
how design professional s can use their practices and tools for addressing three key
management challenges in the FFE. We al so el aborated on the —howll by describing some key
tactics, devel oped by both business practitioners and design professional s, for effectively

| ntegrating design practices and tools in the FFE. Our insights are summarized bel ow:

1. Design professionals can help solve key challenges in the FFE by means of specific design
practices and tools listed in Figure 8.1.

2. Acritical step inthe FFE is the appropriate formul ation of the innovation challenge
(problem definition). Designers can help to effectively take this step by reframing initial
problem definitions and thinking holistically, using design tool s such as mind mapping and
metaphors.

3. Management of information for reducing FFE uncertainty can al so be addressed by
involving design professionals. Rel evant desi gn practi ces i nclude sensing future trends,
brokering knowledge from different fields, and making i nformati on more graspabl e by
translating, condensing, and animating it. Useful design tools to address the information

management challenge are context mapping, customer journey mapping, and personas.

4. Thethird key challenge inthe FFE is getting and mai ntai ni ng stakehol der support. Design
professional s address this challenge by inspiring key stakehol ders, by co-creating for
mai ntai ning stakehol ders' commitment, and by aligning and integrati ng different stakehol der
perspectives. Common design tool s to hel p designers to get and mai ntai n stakehol der
support are storytelling, early prototyping, generative sessions, and stakehol der mapping.

5. Routes by means of which business practitioners and design professional s can work
together on a more strategic level inthe FFE include, among other things, establishing long-
term, trusti ng rel ati onshi ps; empathi zing with each other's way of thinking and ways of
working; and —preparing the groundll to undertake the FFE with an integrated intuition
rational approach.

It is important to emphasi ze that the full potential of integrati ng design practices and tools in
the FFE is achieved only when design professional s and busi ness practitioners see each other
as innovation partners, recognizing and building on each other's strengths. Design tools and
practi ces compl ement rather than replace business practitioners' tool s and practi ces for
addressing FFE challenges. Thus, reciprocal recognition of each other's contribution in the
FFE of innovationis essential.
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Chapter 9
The Role of Design in Early-Stage Ventures: How to
Help Start-ups Understand and Apply Design Processes

to New Product Development

J. D. Albert
Bresslergroup

Introduction: An Emerging Start-up Culture

The huge boom in hardware development is largely tied to an emerging entrepreneurial culture
[ agrowingtrend of inventors and professional s dedicated to making their own functional
products. Just as, years ago, anyone with awebsite could |aunch a new business, today anyone
with a 3D printer or afew electronic devel opment boards can create a new product. The range
and affordability of new production technol ogy and access to funding has made creating new
products cheaper than ever, and greater cultural acceptance of entrepreneurs and i nnovation
has built public support for new devices.

Major corporate tech and innovation leaders have caught on to the culture of innovation and the
appeal of new, physical products, too. They are setting up semisecret research and
development (R&D) labs, where —Htrapreneursll are tasked with devel oping new innovations.
Google, for instance, launched its GoogleX lab in 2010 to devel op the self-driving car, and
Amazon founded Lab126 in 2004. Lab126 has since produced hardware and software for
devices including the Kindle Fire HDX, Kindle Paperwhite, Amazon Fire TV, and the Amazon
Fire Phone. Even Nike has its own R&D product incubatorf  the Nike —+hnovati on Kitchen.ll

With more products flooding the market, entrepreneurs and i ntrapreneurs need good counsel.
Though the settings are different, they face many of the same challenges in taking a product
from concept to successful market launch. The old saying, —H you build it, they will come,ll is
not a guarantee. Research by Booz and Co. shows that of the 50,000 new consumer packaged
goods (CPG) products introduced every year, an estimated 66 percent fail within two years of
introduction. According to Product Devel opment Institute Inc., an estimated 46 percent of the
resources that compani es devote to the conception, devel opment, and |aunch of new products
go to projects that do not succeed. They either fail inthe marketplace or never get thereinthe
first place.

This chapter will outline the best practi ces for optimizing new products using design thinking
to help early-stage ventures understand product design and devel opment processes. Two real -
life case studies will demonstrate how these processes can vary when applied to very different
products.

9.1 The Basics



Research: An Overview of Different Types

If there is one thing entrepreneurs have plenty of, it is novel ideas. Inthis sense, entrepreneurs
oftenfeel like they're ahead of the game, but it would be a mistake to bypass the begi nning of
the typical design phase, whichinvolves user research to identify product opportunities and
other types of research to hone in on your product concept.

User research (Figure 9.1) entails tal king with users and customers to understand what they
are looking for and determi ne whether a product suits their needs. Less formal user research
can take a few days. Other times, compani es spend two years trying to devel op an
understanding of what users need fromtheir products (e.g., Gillette spent over 3,000 hours
studying consumers to create its latest razor for India).
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Figure 9.1 A designer at Bresslergroup digesting the results of some persona-based user
research.

Competitive research might identify and assess businessrivalry (e.g., Porter's Five Forces,
SWOT [strengths, weaknesses, opportunities, and threats], or 5Cs Analysis), pull fromtheir
best practices, |earn from the competition's mistakes, and determine how to position and brand
the new product in the target market. Background research should study the problem or need
bei ng met by the new product as well as the history of products in the target market.

Mar ket research hel ps entrepreneurs understand the markets their products are entering.
Entrepreneurs should do their homework and understand the market, its history, competitors,



and busi ness model s that have and have not worked. If all the similar products on the market
are priced at $20, why will a new product sell at $407? If two compani es manufacture all of the
products in a given market, entrepreneurs trying to break into those markets should know the
companies and spend time gai ning an understandi ng about them.

None of this entails big expense§ it's more about doing your homework by using what's out
there to understand the landscape of the marketplace. Talk to customers, probe pricing
dynamics, and get a good sense of whether what you're working onis unigue and what's unique
about it. The Internet is one source, but i nterviewing and talking to customersis critical.
Conjoint analysisis agreat tool to help understand the features and cost trade-offs fromthe
customer perspective.

Defining and Refining the Product

The more a start-up can hone in on exactly what they are looking for, the more time and money
they will save. Invariably, there will be open questions that require user research and testing,
but there will be logical times to answer these questions during devel opment.

Once the product concept i s sel ected and some boundaries to work within are set, the first task
IS to expand the product vision and to consider the ideal user experience and product form,
envision how the product will function, and consider how it will be produced. This vision,
along with physical prototypes, should allow investors to —seell what they are investing in.

Intellectual Property to Protect and Drive Innovation

Start-ups cannot afford to cut corners in background research onintellectual property (1P).
Generally there are existing | P patents that need to be maneuvered around, and trying to patent
new ideas can be tricky. It is extremely beneficial for entrepreneurs if they are ablg to work
with patent attorneys. If hiring an attorney is not an option, online research may suffice. Google
Patents and the U.S. Patent and Trademark Office (PTO) are both good search tools. (See

Chapter 24 inthis book.)

Getting a trademark and the rights to name a new product are another piece of the puzzle. Itis
best to secure trademarks and naming rights as soon as possible. What an entrepreneur does not
want is to have to change the name of a product after it has already hit the market, built brand
identity, attracted customers, and potentially even cut the name into tool s and hardware,
Entrepreneurs should view product devel opment holistically and think of designing the
branding (both physical 1ogo and communi cati on approach) and packaging at the same time
they consider designing the product itself. Done correctly, the brand, packaging, and product
design language all reinforce one another.

9.2 The Process

Loop de Loop: The Winding Path from Idea to Product
One of the most common questions entrepreneurs ask is, how long it will take to develop an



ideainto areal product? Of course, the answer varies greatly depending on the complexity of
each product, but devel opment typically flows through a three-part design cycle that includes
definition and design, engineering, and production—eops.Il The goal isto move gracefully
from one loop to the next, but more often than not, a product has to run through aloop more than
once.

In the definition and design loop, the product is refined through an iterative process of
creative thinking, sketching, building 3D models on a computer, and making prototypes.
Entrepreneurs who have little experience with the definition phase might want to check out the
IDea Fan Deck, atool meant to direct brai nstorming and concept generation. It's well worth
spending time on this formul ation of the raw idea, whose quality is areliable predictor of the
product's ultimate success.?

The engineering loop is about taking the product designs and turning theminto parts that can
be manufactured. Engineers try to make the product light, sustainable, or cost-effective,
depending onthe clients' priorities. At the end of this|oop, engineers build prototypes that | ook
and work like the product. These are tested and improved. Finally, engineers create refined
preproducti on prototypes that offer alast gate for them and the product's desi gn team to assess
design, function, and user acceptance before production.

The third and final 1oop, production, often takes longer than entrepreneurs expect. Generally
speaking, it is hard to develop a new product inless than 6 months. Nine to 15 monthsis more
common, and many products take longerf medical devices in particular. Production separates
agood ideafroma great product. There is a huge amount of work that goes into getting the right
product back from a manufacturer, and entrepreneurs need to diligently monitor quality.

( )

Case Study: KidSmart Smoke Detector: An Alarming
Success from a Couple of Biz School Grads

Major challenges: Designing around patents; production scal e-up issues
Devel opment Process. 20 months

In October 2003, a couple of entrepreneurs fresh out of busi ness school wanted to

devel op a smoke detector that would allow parents to record their own voi ce message to
wake sleeping childreninthe event of afire. Research at Victoria University had proven
that children wake up to smoke alarms with familiar voices much more easily than they do
to smoke alarms with a generic beep.

Definition and Design

The entrepreneurs behind KidSmart (Figure 9.2) patented the idea of a device that allows
parents to record their voice and then started on the product devel opment course. The
research from Victoria University and the work securing a patent gave these entrepreneurs




a jump start on the design cycle because they had al ready done some concept generation.
They continued into the design cycle by mapping out performance requirements, usability
strategies, and product cost targets. It was critical early on to identify component
suppliers and production strategies for all major components, i ncluding the actual smoke
Sensor.

Figure 9.2 Kidsmart allowed parents to record their own voice message to wake sl eeping
childreninthe event of afire.

Unlike traditional smoke alarms, this one needed high-quality recording and playback
features. Without these features, the smoke alarmwould not qualify for necessary safety
certifications, and retailers would not carry it. To make sure the standards were met, a
highly regarded acousti cs expert was brought in to help specify a speaker and internal
speaker chamber. The team came up with afew concept choi ces before settling on one that
allowed the speaker to point toward the sleeping child's pillow to maximize the alarm
volume.

Engineering

During the engineering phase, the el ectroni cs team model ed the main el ectronic and
mechanical components and casework parts in SolidWorks. Electronics team members
focused on nailing down the component specification and devel oping top-level firmware




and software. The mechanical design team members worked out details for the mgjor
mechanical features and were forced to design around severa patents. To do thisthey
detailed new battery | oading and changing functions and invented a new ceiling mount
featurd areminder that it isimportant to do patent research early because IPissues can
influence design. Industrial designers refined the user interface to enable the voice record
and playback features, and the team desi gned packagi ng with an eye toward differentiation
on the shelf.

By February 2004, the first functional models were ready for limited preview at atrade
show. Those early prototypes gave KidSmart what they needed for marketi ng purposes,
and they were sent to Underwriters Laboratories (UL) for early safety and compliance
testing in the UL's —smoke box.Il In this way, the entrepreneurs were able to get multiple
uses out of their prototypes and essentially get more bang for their prototype bucks.

Production

In the production loop, the third loop of the devel opment process, the bill of materials and
computer-aided design (CAD) files were distributed to qualified production vendors for
competitive quoting. Still, the devel opment team pressed forward with the finalizing
production design. Critical electronics tasks included final testing and sel ection of key
smoke-sensing components as well as the maturation of firmware and software.
Mechanical engineering focused on problem solving around key interface el ements
including resol ution of battery chamber, test buttons, and indicators, as well as fine-tuning
the internal features for maximum air flow to the smoke sensor, and output of high-quality
voice recording. Usability sequences, product color, and graphics were finali zed.

The entrepreneurs decided to have the smoke detectors manufactured abroad, so the team
toured several facilitiesin China. They sel ected a manufacturer and started to work
through the transition plan toward final production. Prototyping and testing resulted in a
list of changes to interface, electronics, mechanics, and packaging design, and the team
worked with the Chinese producti on company to apply those changes.

By early May 2005, the production partner had created the tools and first preproduction
boards. The parts were inspected and tested for functionality to iron out the remaining
design and software bugs. As so often happens, there were some surprises, including a
design flaw in the battery holder area and a struggle to optimi ze the code to work within
the constraints of the microprocessor capability and battery life requirements.

From concept to production, the devel opment process took 20 months. While all of this
was going on, the KidSmart entrepreneurs were working in parallel on a public relations
campai gn. The campai gn resulted in endorsements from firefighters, prominent media
coverage across the country, and demand for the product that created a modest but

manageabl e back order.




Prototyping: Increasing Fidelities for Different Benefits

Smart start-ups invest in prototypes. Different levels offer different benefits al ong the process
journey. Their level of fidelity, or quality, increases as the product evolves. The prototyping
process is a physical manifestation of the growth mind-set that informs design thinking: the

i nformati on gleaned from testing each prototypg and each prototype's parti cular weaknesses
[ informs the next evol ution. What follows is an accounting of the process journey viathe
prototypes an entrepreneur would do well to devel op al ong the way.

Prototype for Initial Exploration

It can be very effective to catal yze the product definition phase by crafting expl oratory
prototypes. For example, a start-up led by serious racquet sport enthusi asts wanted to devel op
anew training aid. Once they settled on a concept, they built a crude —proof of principlell
model, or 4ew-resol utionll model, to test out the idea. After afew weeks of work, they had a
first prototype that gave themthe look and feel of the physical product they had inmind. It was
hacked together using an Arduino (modular, adaptabl e el ectro\mechanical kit), quick and dirty
CAD, additional devel opment or —devll boards, and some crude 3D-printed cases.

Theinitial configuration didn't work at first, so they switched things around and did some more
testing. The next prototype was a huge |eap forward in terms of understanding what the real
product would need to do. Thisfirst-round prototype was instrumental inincreasing the team's
confidence that the idea was sound, and it laid a foundation for writing aninitial specification
document to gui de the continued desi gn and engineering of the product.

Thiskind of first-cut prototype is now easier to make than ever before and its importance
should not be underestimated. With it, entrepreneurs can attempt to learn if a product works
well, if itiseasy to use, if it looks well designed, if it's easy to assenble, if it is affordable to
manufacture, if it's robust, if the product is easy to change and customize over time. Early
prototypes should be tested, documented, and iterated upon. Small |oops should expand to
include higher-level fidelity prototypes with more features. Prototypes thet fail are ripe

| earning opportunities.

Prototype to Determine the Appropriate Direction

There is often a point in product devel opment where there are multiple potential directions and
not enough i nformation to definitively choose one over another. It can help to develop a
prototype for each | eading option and compare them to determine which is the better product or
which is more cost-effective, sustainable, or realistid depending on an entrepreneur's
priorities and constraints.

Someti mes the variabl e is the type of technol ogy. For instance, a medical device start-up was
devel oping a product and knew that there were two competi ng pumping technol ogi es that
would work. One was aimed at the higher end of the market and the other at the lower end, so
that start-up created two prototypes to | earn about the different sol utions and to gain a better
understanding of what would be required to produce one over the other. These prototypes were



not fully designed products, but they were |earning vehicles for performance and testing that
allowed the start-up to choose one technol ogy over the other.

Entrepreneurs should not to be afraid to break their prototypes. Thereis atime to develop a
polished, presentabl e prototype to show investors or share at atrade show, butitisjust as
important to learn from rapid prototype iterations |eading up to design lock.

Prototype to Attract Funding

As the design process advances, the prototypes become more refined and changes become
subtler. Thisisthe point at which most start-ups take their prototypes on the road to share them
with investors. Investors are more swayed by preparedness than passion.? Part of being
prepared is having the wherewithal and foresight to have devel oped compel ling prototypes.
Peopl €'s attitudes about a product change when they engage with the product concept. (Have
you ever seen an entrepreneur brave the —Shark Tankll without a prototype?)

If you don't have a prototype, make sure you have a great story, excellent team, and a proof-of-
concept model to show. While having the best possible prototype available during a pitch
session is best practice, even aless refined prototype will work toward hel ping investors
understand where you are in the process. For example, when E Ink  the company that makes
the electronic paper displays for Kindles and Nookg sought funding, the —+kll barely worked.
It took years for the technol ogy to reach that point. But E Ink had a compel ling story about

el ectronic books and newspapers repl acing paper. This coupled with a proof-of-principle
prototype was enough for investors to connect the dots and see what was possible.

Prototype to Garner Feedback

Entrepreneurs often cycle through the product-devel opment process as they are raising money.
Typically, they will pause at different phases to complete fundrai sing rounds or to use the
prototype to get customers and companies interested in a more refined version.

This canlead to essential feedback that informs the next phase of design. It is much easier to
respond and provide input when you have a physical prototype. Handling a product rai ses
questi ons about usability, materials, form, and interactivity that would never come to
someone's mind from looking at a rendering, no matter how well it's done. Either through user
feedback or testing, prototypes often expose weak points. From a design standpoint, this hel ps
you perfect your product, and from a funding standpoint, revealing weaknesses can help
Investors understand what further resources are needed.

Prototype to Define Patents

To file a patent, entrepreneurs need a solid understanding of what they are trying to do. Going
through the process of building and understanding a prototype can hel p them write stronger
patents because they will be able to state exactly how and why their product works. The
product specification and definition phases set the stage for formal patent applications.
Prototype devel opment can al so define new opportunities to broaden the patent suite. With
prototypes, entrepreneurs may be able to envision future changes or additions and get claims



on those as well.

Prototype to Facilitate the Manufacturing Process

Quality prototypes can help pave the way for a smooth manufacturing process. Ultimately, how
good a prototype is and how deeply it has been debugged will determine the end result. When
a start-up moves into the manufacturing phase, it is critical to be able to show a manufacturer
what qualifies as an acceptabl e finished product. Thisis especially true when start-ups work
with overseas manufacturers, but no matter where the product is made, eventually itis
important that the prototype be as close to the final product as possible.

Testing, Testing: Assess Your Product Early and Often

Too many start-ups decide they can't afford research, which adds a tremendous amount of risk
and reduces variabl e inputs for making improvements. Initial testing should help answer
questions such as: Is it durable enough? Isit easy to use? Isit well designed? Do people like
how it looks? How much are people willing to pay?

Some testing truths:
1. Don't wait until the product is—perfect.l

Early testing hel ps determine if the product is ready and | eads to the most promising sales
channel s, but many times entrepreneurs don't want to hear criticism. Thisis afear start-ups
need to face head-on. It is both easier and cheaper to correct problems early in

devel opment rather than later on during production, so it isimportant to be opento early
criticism.

Initial feedback can come from existing networks of peopl e such as friends, family, and
even online social networks. Entrepreneurs and start-ups should consider offering these
first guinea pigs arange of possibilities, such as different styles and colors, and asking
their opinions about how the product could work better and what features could be added.
Most i mportantly, entrepreneurs need to remain open-minded about the feedback they
receive and careful not to get locked into a product concept too early.

2. Practice excessive abuse.

Entrepreneurs need to realize their product will be used in ways and contexts that might
terrify them. If it is possible to insert something upside down, people will insert it upside
down. Laptops tested in the tight confines of a commuter flight, freezing temperatures, and
abusive conditions imposed by kid use can reveal weaknesses as well as opportunities. At
a certain point, entrepreneurs must determine if the product i s robust enough for the real
world.

For entrepreneurs testing the limits of their products, the question becomes, what abuse is
common, standard, and excessive? Does the device need to be waterproof, or would
dunking it inwater be considered excessive abuse? Ultimately, entrepreneurs need to
decide how much risk to assume versus how muchrisk is the users' responsibility. (And no



meatter what, accept that there will always be a couple of Amazon reviewers stating, —+ran
this over, and it broke. This thing sucks.ll)

3. Find the testing sweet spot.

While |earning during product devel opment is safer, it is common for compani es to not
really —get itll until they do performance testing in the actual marketplace. Entrepreneurs
need to work toward that sweet spot between devel opment |earning and product launch
learning. Ultimately, this is a balance of time and money and how much a start-up can
afford to figure things out postlaunch versus prel aunch.

For better or worse, public support and feedback can help determine when a product is
ready to launch. Kickstarter, other crowdfunding platforms, and social networks are making
it easier for entrepreneurs to stay in touch with customers, who can help demonstrate that a
market is ready for a product to be introduced. If the product is to be tested by avery
specific market or industry, start establishing connections early. It will take alot of time to
build this kind of network.

Production and Supply Chain: Solving for Complex Equations

Once a product is defined, iteratively prototyped, and tested, it istime to move onto
production. Each product requires its own unique manufacturing strategy and entrepreneurs
must consider how something will be made. Will it be a do-it-yourself (DIY) process, or will
a contract manufacturer lead production? Will production be local, domestic, or offshore?
Deciding which method to use is a complicated equation i nfluenced by the product compl exity,
the production volume, how refined the designis, how hard it is to assembl e, whether the
product i s made using established processes or new processes, and the material s used. There
IS no cookie-cutter approach.

DIY production means the entrepreneur or start-up will be the last point in the production
chain. Oftenin DIY production, entrepreneurs will source parts and assembl e the product
themsel ves. In some cases, they might outsource assembly as well. This works best for
products that will be made inlow volumes, and it gives the entrepreneur or start-up a chance to
look over each product before it ships. Sometimes DIY productionis used as a starting point
that gives way to another strategy.

With contract manufacturing, an independent manufacturer oversees sourcing and assembly.
Usi ng contract manufacturers does not mean entrepreneurs can kick back and relax, though. It
just means the entrepreneurs have a production partner. Contract manufacturers can be
especially efficient when a product is bei ng produced with a tried-and-true manufacturing
method, when the production volume is large, or when the designis refined and clear.

Regardl ess of the production method, costs are going to add up. To generalize, entrepreneurs
and start-ups generally spend more on tooling, production, and building sales momentum than
they do on defining, prototyping, and testing a product. Entrepreneurs should be optimistic yet
conservative about producti on volume numbers and tooling costs. Tooling can add up really
quickly, soitisimportant to be smart about budgeting and strategizing for tooling.



It is often difficult for entrepreneurs to be patient, but this is exactly what they need to do
during the production phase. The time required for production typically surprises
entrepreneurs. Finding vendors, documenting the design, waiting for tool s, debuggi ng the parts,
and any required regul atory compliance always takes |longer than they would like. Thereisa
huge amount of work that goes into getting the right result back from a manufacturer, and
entrepreneurs have to diligently monitor quality no matter where or how something is made.

Product Launch and Everything Else: Branding, Packaging,
Certifications

Someti mes entrepreneurs get so caught up in product design that they don't think about all of the
other essential business and design elements, |ike branding, packaging, certifications, and so
on. If product branding and naming happen too | ate in the process, entrepreneurs risk missing
out on opportunities to generate support and potential customers. Entrepreneurs must be able to
articulate what their brand is about and lock down logos and product names before they think
about releasing the final product. Unique packaging solidifies the brand identityf  but for that
to happen, the brand must have an identity.

Certifications are another key component. There are alot of different agencies that need to
stamp new products and give their approval. Final product (or in some cases prototypes) may
need to be tested to any one of a number of UL, CE (European conformity), and Federal
Communi cations Commission (FCC) standards. Those tests can be expensive and time
consuming, but often the challenge i s figuring out which standards are applicable.

It is best to identify which certifications will be necessary early in the process because the
specifications of the various certifications do someti mes shape design, and sometimes adding a
feature will add a new certification requirement. Ideally, a project manager will be available
to oversee all of these —extrall but essential considerations. More often than not, that proj ect
manager is the entrepreneur/ CEO/product manager who is running the show.

( )

Case Study: Clean Cut Towel Dispenser
Redesigning an Existing Product at a Lower Price
Point

Major Challenges: Miscommuni cation with overseas manufacturers, high cost to make
Devel opment Process: 12 to 15 months

An entrepreneur in Michigan had set up an operation produci ng touchl ess paper towel
dispensers out of his garage and selling them for $300 a piece. SMART Venture Concepts,
a company with a history of creating new products and setting up compani es behind them,
saw an opportunity to improve the paper towel dispenser's design, lower the price point,
and mass produce at a greater volume (Figure 9.3). To do this, SMART Venture entered
the dispenser into the product design cycle.




Figure 9.3 Smart saw an opportunity to improve upon an inventor's touchl ess paper towel
dispenser.

The touchless paper towel dispenser was unique in that it could dispense and cut any
commercially available paper towel without human contact. The core technol ogy enabled
it to cut paper towelsto any length, all through a gestural interface. This made it anideal
product for messy kitchens and workroonts.

Definition and Design

Theinitial device was mostly made out of sheet metal and machine components, and it
required alot of manual assembly. SMART Venture saw the potential for the product to be
commercialized. If they could make a single device for around $25, they might be able to
mass produce it, and they might have a winner.

At first, SMART Venture took their idea overseas to a manufacturer in China to both
design and manufacture the device, but the manufacturer did not maintain the core

technol ogy and the final product was disappointing. They decided to essentially start from
scratch and to partner with a U.S. design and engineering consultant. This is a trade-off
that many entrepreneurs face. There are manufacturers overseas who will sometimes
design and produce a product at an affordabl e rate, but this does not work for all products.
If entrepreneurs choose this route, they must have an especially strong working

rel ationship and excell ent communi cati on with a production partner who understands their
mission.

Since the endeavor here was to redesign an existing device, the concept generation did not
take long. The design phase started with the product definition and feasibility phase. Here,
SMART Venture did an engineering analysis to understand the existing product and
identify the core technol ogy and functionality they wanted to maintain. They also did a




cost analysis in which they took the device apart, counted the parts and fasteners, and tried
to understand where the costs were. They built a cost model to see which costs came from
sheet metal, fasteners, labor, and electronics and then identified the opportunities to
design out some of those costs.

In the preliminary design phase, they came up with a rough architecture for the product.
They decided it would be best to design the bulk of the product out of plastic molded
products that would allow themto get rid of the fasteners by combining alot of separate
sheet metal parts into a single molded piece that would be easier to mass produce. They
also did some industrial design devel opment to assess ergonomics, ease of use, work
flow, and user-device interactions.

Through this design and research, they determined that it would indeed be possible to
produce a refined device in the $20 to $30 range while mai ntai ning core technol ogy.

Engineering

Next, the engineering loop consisted of concept refi nement, engineering devel opment, and
al pha prototyping. One hurdle they faced was that a | ot of the automati c paper towel
dispensers require that light reflect off of a user's clothing. If a user iswearing dark
clothes, the dispenser won't work. To work around this, the SMART Venture team
Implemented a through-beam technol ogy that was not dependent on light refl ections.

Whenit came to initial prototypes, the team used foam mockups to get a sense of size and
shape and to test things like the visibility of the paper towel roll. Inthe original device,
the paper towel was hidden inside the device, and there was no way to tell how much
paper towel was |eft. The reengineered device features strategically placed windows.

The design loops and first engineering loop produced the concept definition, refinement,
and feasibility work which took about 30 to 45 days. Then, in another engineering loop,
the team bui |t and tested three al pha prototypes. Each of the prototypes essentially |ooked
and worked like the device, but they were made with components that could be
manufactured in low volumes. Building these three prototypes and getti ng the device ready
to enter production took 12 to 15 months. At the end of the process, SMART Venture had a
device that could be produced in the $25 to $30 range and sold for about $75, rather than
$300 like the original device.

S

9.3 Troubleshooting Common Mistakes

Simplifying the Product and Vision

Wanting to build everything from scratch and innovate around all aspects of the product are
common missteps. Entrepreneurs need to consider how to reduce risk and maximize their
chances of success by zoninginonwhat is critical. Following are afew key takeaways that



can help entrepreneurs do just that.

Repurpose

While making everything yourself can be very satisfying, it is often smarter to find other
products or companies and build on their devices or components. Doing so can save both time
and moneyf limited resources in the new product devel opment world.

For instance, a start-up wanted to build a custom tabl et for use in the hospitality i ndustry, but
the start-up didn't have alot of product devel opment experience. They walked through the
pluses and minuses of customizing atablet for their application, and after laying out the
devel opment costs and risks, they decided to make a custom case rather than a custom tabl et
(Eigure 9.4). The custom case fit around commercially availabl e tabl ets and required a much
simpler devel opment process that saved considerabl e resources.

Figure 9.4 This start-up started out wanting to make a custom tabl et but saved considerable
resources when they decided to make a custom case instead.

Often, solutions for a product in one industry can be pulled from a compl etely different
industry. For instance, there is a commercially available garden sprayer that uses the guts of a
carburetor to optimize its performance. (One advantage of working with product devel opment
consultants is their exposure to a wide range of products that gives them this broad base of
knowledge.)

Entrepreneurs must be cauti ous when sel ecting off-the-shel f components to use in their new
products. They risk putting themsel ves at the mercy of whoever makes the components, soitis
critical to choose wisely and make sure the supplier is dependable. Think about whether that
other company might view you as a threat and how you would recover if the product,
component, or subsystem became unavailable. Have a production plan that doesn't depend on
one supplier.

Keep It Clean



Entrepreneurs tend to struggle to limit their product's features, but added features often make
products harder to use and may cloud what an entrepreneur is really trying to accomplish.
Here, it isimportant to keep it clean, streamline, and pare down.

Prioritize the most i mportant features and constantly question why something needs to be
included. Does the device really need an app? Does it really need to function on different
platforms? |Is that feature actually necessary? It might help to strip functionality from the
product and test whether it still works. If it does, it might be best to keep it simple. Test it with
consumer§  again, conjoint analysis can help compani es make design trade-offs.

Each addition requires another layer of design, testing, documentation, and debugging. That
includes factors and variants such as color and size. In a perfect world, an entrepreneur will
launch with a minimum viable product and add more features and variants as the product
attracts more customers.

Kill Your Darlings

At times, itis necessary to scrap a project and start over. When this does happen, it is often too
|ate, and by then a great deal of money, time, and energy have already been | ost (sunk costs).
For this reason, true visionaries know when to scale back a product line. Don't throw good
money after bad.

Passi on needs to be tempered with rational thinking. There are usually early indicators that a
product should be scrapped. If product devel opment team members start to question the
direction a product is headed or something just doesn't feel —+ight,ll itiswiseto really consider
whether to move forward. In some cases, an entrepreneur or start-up will learn so much from
working through the production proces§ evenif the product never goes to markeff thatitis
worthit to continue.

Navigating Time Pressure and the First Move Advantage

Insane time pressure has become the normin product devel opment. Tool s have evolved to meet
this pressure, and rapid prototyping, rapid tooling, quick manufacturing, and air shipping allow
unprecedented vel ocities during product launch. But there is still plenty of risk in going fast.
Entrepreneurs are more likely to rush a decision, not test something fully, or miss an
opportunity for a design breakthrough if they are too focused on delivery dates. Speed can be
costly. Overnight shipping alone can add thousands of dollars to prototyping costs.

Theflip sideto that is that delivery dates can sometimes mean all the difference between
launching first and getting the spotlight versus being afollower. Sinceit is easier than ever for
entrepreneurs and start-ups to create new products, these new products are flooding the market.
With so many peopl e creating products al ong the same thought lines, being the first to launch a
new product can provide areal advantage.
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Design Thinking for Success

Launching a hardware start-up is not easy, but grounding a product devel opment process
in design thinking will help the rising number of relatively green entrepreneurs and

i ntrapreneurs navigate the unfamiliar and avoid hiccups. As stated at the beginning of this
chapter, there has recently been a huge boom in entrepreneurship stemming from access to
prototype-making devices and other technol ogies, democrati zati on of access to funding,
rising awareness of design, and a cultural fascination with innovation.

All of this excitement and passion around new product devel opment can obscure the fact
that, in order to succeed, there needs to be a method to the madness. Knowing the tactics
and specific skill§ prototyping, testing, gaining feedback, |earning from feedback and
iteratiorf to follow through on a design thinking mind-set will set up entrepreneurs and
intrapreneurs to succeed as they encounter investors and in the marketpl ace.

S
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Chapter 10
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Training and Implementation
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Introduction

Design thinking provides a tremendously powerful set of tools for designers and non-designers
alike. However, non-designers face the difficulty in learning the tool s and mind-set of design
thinking while lacking the long trai ning period that experienced designers undertake as part of
their education. For example, when General Motors began working with a desi gn consultancy
to improve their own vehicle innovation processes, they faced a challenge that some of their
engineering and marketi ng staff were to start using design thinking methods, but these staff had
little formal training in how to use design thinking techniques. The increasingly widespread
training of design thinking for teams of non-designer s rai ses questions of how rel ative novices
can | earn effective methods given realistic time constraints for trai ning such teams.

Indeed, ambitious efforts are under way across firms to get more of their staff involved in
design thinking approaches. For example, IBM has opened a 50,000-square- foot -Home of
IBM Design Thinkingll in Austin, Texas, that they described as part of a—ew approach to

rei magining how we design our products and sol utions,ll and Infosys has plans to train 30,000
of its employees in design thinking. While non-designers canrelatively quickly learn the basic
concepts behind design thinking and a user-centered approach to innovation, experience shows
that not all product devel opment teams trained in design thinking are successful. While the
theory can be learned easily, the actual practice of design thinking comes with many practical
challenges for implementation. To counter this problem, there are three i mportant strategies for
trai ning teams of non-designers:

1. Encourage —dual-mode debatell of not only ideas but al so processes.
2. Manage design thinking transitions of key mind-sets.
3. Adapt tools under changing team membership.

For each of these strategies we provide two points of specific i mplementati on guidance. Our
guidance is applicabl e to those i mpl ementi ng design thinking training programs as well as
members of design teams hoping to improve their effectiveness. Before embarking on the
strategies and i mpl ementation guidance, it is important to consider what non-designers will
need to learn as part of adopting a design thinking approach.



10.1 What Do Non-Designers Need to Learn?

Training non-desi gners in the desi gn thi nking process can take many forms, fromrelatively
brief lecture-based overviews of the underlying concepts to more hands-on experiential
training sessions built around either simulated or actual projects. In general, teams need to
learn design thinking tools as well as key mind-sets to improve their performance (Seidel &
Fixson, 2013). Figure 10.1 presents a broad, three-part categori zation of design thinking tools
that teams typically are exposed to as part of their training: need-finding tools, brai nstorming
tool s, and prototyping tools.

| Needfinding

TN

Brainstorming Prototyping \

\ "X/

Figure 10.1 Three main categories of design thinking tools.

Considering the specific tool s in each category hel ps to understand the range of tool s that those
new to design thinking will be exposed td one guide lists 101 tool s that aspiring users of
design thinking might consider (Kumar, 2012). For exampl e, teams being trained in need-
finding tools may learn how to better interview for empathy, foll owing a step-by-step guide to
devel oping aninterview protocol to promote wide-ranging responses. A second tool may bein
how to build a—eurney mapll of a user experience, hel ping to chart emotional highs and lows
across a user's experience with current products that may trigger insight into a new opportunity
for innovation. In trai ning on brainstorming tool s, teams may |earn how to apply -How might
well guestions as input to an ideati on session that might start with a few minutes of individual

i deati on before proceeding to group brai nstorming. Another brainstorming tool is to adhere to
specific rules that promote variance inideas. In applying prototyping tool s, teams may learn
how to devel op +ow-fidelityll prototypes using cardboard or foam core to quickly test out
ideas, or they may learn how to incorporate potential users into a prototyping process. Some
tool s apply to multiple categories, as represented by the Venn diagramin Figure 10.1, suchas a
brai nstorming approach that invol ves the use of physical prototype materials.

In addition to specific tools, non-designers need to | earn key mind-sets that are typically used
by designers, such as encouraging a climate of debate, devel oping a sense of empathy, and
promoting respect of different viewpoints. Learning the formal tools of design thinking along
with relevant mind-sets gives design teams a set of capabilities for innovation, but the design



thi nking approach can also lead to challenges for non-designers, which we discuss next.

10.2 Challenges Teams Face with Design Thinking

Design thinking provides a tremendously powerful set of tools, but teams with non-designers
face three main challenges in making use of design thinking. A first challenge they faceisin
understanding that the use of design thinking tools is dynamic and requires adaptation over
time. Design thinking tool s often have to be introduced to novice teams in alinear fashion, or
illustrated as a journey through well-defined phases of analysis and synthesis (Beckman &
Barry, 2007), but there is no —ene-size-fits-all Il way for the tool s to be applied in any design
scenario. While this point is made in almost all publications ondesignthinking including the
overview of design thinking found in Chapter 1 of this book (Luchs, —A Brief Introduction to
Design Thinkingll)f this dynamic aspect of designthinking is particularly difficult for novice
teams to adopt. Many teams may be expecting to learn a well-defined linear process, and so it
isdifficult for themto learn that as teams they need to decide which tools to useinan
emergent, nonlinear, and iterative fashion.

The tools of design thinking are applied within phases of a product design process that can take
many |abels. For example, IDEO product devel opment has described their range of tools as
occupying three —spacesll of inspiration, ideation, and i mplementati on (Brown, 2008). The
d.school at Stanford University (2013) groups tool s within five —modesll; Chapter 1 of this
book includes four modes across two phases; and a high-level view of product devel opment
separates out two primary phases of concept generation and concept selection (Ulrich &
Eppinger, 2012). A comparison of these approachesis givenin Figure 10.2, inwhichthe
nonlinear process of designis by necessity represented linearly for comparison purposes. This
figure al so includes a representati on of the use of design thinking tools over time. Certain
categories of tool§ need-finding, for exampld may have more emphasis at different pointsin
the process (represented by shading in the figure), depending on how the i nnovation process
has unfol ded. Consider, for example, ateam that was initially devel oping a range of concepts
around new luggage. After the team presented three concepts at the end of their concept
generation phase to areview panel, they realized one concept they had concerning a means to
provide cell phone charging within the luggage was going to require additional need-finding
activities, rather than further prototyping as they had initially planned. New data in the form of
feedback reviews, technical milestones, or competitive offerings can change the decision
rational e of which design tools are relevant as a next step. It can be a challenge for teams to
know how to proceed in a process that i s not overly prescriptive about which steps to take in
every situation.



Example Design Thinking process "spaces,” “modes” or "phases”
(illustrated linearly for comparison)
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Brown 2008 Inspiration Ideation Implementation

D. School /

Stanford 2013 Evaluate Define |deate Prototype Test

Ulrich &
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2012

Luchs 2015 > Discover >> Define >> Create >> Evaluate >

llustration of changing emphasis of tools spanning the process:

Figure Key: N = Needfinding tools
B = Brainstorming tools
P = Prototyping tools
Shaded area indicates greater use of tools

Figure 10.2 Exampl e design thinking process phases and il ustration of changing emphasi s of
tools over time.

A second area of challenge for design teams is in knowing how and when to encourage
different design thinking mind-sets. Debate over ideas is encouraged in a design thinking
context, and once mastered this can be alluring to team members who relish the opportunity to
engage in spirited discussion over options. However, as the well-known advice to avoid
—feature creepll in engineering projects illustrates, too much debate over new options can slow
the progress of projects without an increase ininnovation. Jeff Hawkins was famous at Palm
Computer ininsisting that the main challenge for devices was to know whento limit new
features. Knowing when to draw on a divergent mind-set seeking out new ideas versus when to
focus on executing a course of actioniscritical for teans.

A third area of challenge is that team membership may change over the course of a project.
Thisisthe reality of innovation in modern corporate contexts, where individual s are often
moved from one project to another. This contrasts to the more stabl e environment in which



designis taught in academic environments or in corporate team trai ning sessions, where stable
membership during the process is usual ly assured. Taken together, these three main challenges
provide a context where teams may easily become frustrated with their progress or are
prevented fromrealizing their full potential. How can teams of non-desi gners adopt the most
efficient strategies for success?

10.3 Three Team Strategies for Success

While teams with non-desi gners face chall enges in adopti ng design thinking, there are concrete
strategi es they can take and specific guidance for i mplementati on that facilitate success. Table
10.1 presents three areas of challenges for design teams di scussed above, along with team
strategies and guidance for i mplementation, which will be addressed inturn.

Table 10.1 Design Thinking for Non-Designers: Challenges, Strategies, and Implementation

Challenges Team Strategies |mplementation Guidance

Non-designers are often unaware  Encourage —€lual-mode Add metrics for idea and

that use of toolsis dynamic and debatell of bothideasand  process debate.

requires adaptati on. design process. Conduct scenario exercises
to analyze process options.

Non-designers learn benefits of key Manage design thinking Enforce discussion of
mind-sets but not phase dependency. transitions of key mind- process phase check-ins.
Sets. Specify a—eontractll of
ideas no longer opento
debate.

Team membership changes can Adapt tools under changing Proactively document and
cause lack of common understanding membership. share past el ements of
of designjourney. design journey.
Purposely use
brai nstorming for
onboarding of new
members.

Encourage —Bual-Mode Debatell

Encouraging design teams to vigorously debate ideas is well established as a means to
facilitate innovation; past studies have shown that active debate of different design concepts
can lead to awider variety of ideas for teams to consider, and that more questioning and
debating ideas within ateamis related to more product devel opment success (Hoegl &
Parboteeah, 2006). While encouraging active debate of new designideas is common, learning
to actively debate the next step of the design processis relatively rare. This process debate can
focus on whether the next step is to the next phase, to iterate back to a different phase, or which
specific tool to apply.



Teams that engage in —€lual-mode debate,ll in which they actively debate both ideas and the
next step of the design process, apply acritical skill. As an example of encouraging —lual -
mode debate, |l one high-performing team devel oping a device to hel p facilitate spine surgery
was very open not only to new concepts early in the process but al so to the tool s that they
would use. One member commented afterward that the team was —epen-minded, |l stating, Ak
kind of thought that everything had a reasonabl e chance.ll This team was noted for debating
both ideas and which design tool s to use early in the process. In contrast, a low-performing
team at the same time reported they were more focused on being —efficientll than in taking the
time to engage in debate over their process.

Experienced designers know that the next step of a design processis always subject to debate,
but non-designers may need help learning this. Teams of non-designers may have debated i deas
during brai nstorming sessions, but they may not know to spend time debati ng whether the
results of a brai nstorming session should be followed by additional need-finding or with rough
prototyping, for example. Learning how to debate the next step of a process can be very
uncomfortabl e for some team members, and so executing this strategy can be hel ped by two
points of i mplementati on guidance, as outlined inthe final column of Table 10.1: (1) add
metrics for both idea and process debate and (2) conduct scenario exercises to anal yze process
options.

A first point of guidance is for teams to add metrics for both idea and process debate. Itis
important to note that what is labeled idea or process —debatell here falls within the larger
category of what social sciences sometimes call conflict. While debate over ideas or
processes can be beneficial, personal conflict almost always |eads to poor team performance.
To help teams assess their ability to foster debate while avoiding personal conflict, teams can
be asked to fill out surveys at various points in the process to eval uate their team dynamics. On
five-point scal es, team members can be asked to what degree are they debating ideas and the
design processes they are using, and team facilitators can use this information to assess
whether interventions are required, as we outline in the accompanying text box (-Add Metrics
for Idea and Process Debatell).



Add Metrics for Idea and Process Debate

Teams need to know how well they are engaging in active debate. One simple but
effective survey tool that has been used with teams in the past has been to ask them the
following two questions ona scale of 1 to 5, with 1 representing —te alittle extentll and 5
representing —to a great extentll: (1) | feel that we debate ideas within our team, and (2) |
feel that we debate the process to follow within our team. These metrics should be
collected in at |east two points. First, the survey should be runin the heart of concept
generation, such as after ateam has compl eted at | east one brainstorming sessionand is
devel oping a range of potential product concepts. Second, the same survey should be
conducted after concept sel ection, when a team has narrowed down to one mai n concept
and is further refining the concept. How much debate is ideal ? The circumstances of the
industry and teams may change how individuals rate alevel of debate, and so the ideal
level of idea and process debate can vary by context. The scores of new teams can be
compared with successful teams in the past, allowing managers to determine if teams need
to be reminded of how to encourage debate in the early stages of the process. Also, if
scores among i ndividual s within a team vary greatly, that can be a signal that intervention
is needed to see why team members have such disparate perspectives onthe level of
debatg such as debates being dominated by one or just a few members of the assigned
team, for example.
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A further point of implementati on can be to embed exercises in debating a design process as

part of teamtraining, as we outline in the accompanying text box (—€onduct Scenario Exercises

to Analyze Process Optionsll). For example, a case-study scenario can be given on adesign
process that is under way, and team members can engage in debate as to what their next step

would be: Do they stay within the same phase, do they proceed, or should they iterate back to

an earlier phase? Do they need to consider a different tool ? Reference texts can be provided to

demonstrate that many alternative tools might be appropriate (e.g., Kumar, 2012), and team

members can assess and debate which might be most beneficial as well asiif iterating back to a
prior phase is beneficial. Rather than blindly following a process of how designwas doneina

textbook case, non-designers can learn how to debate and eval uate the process and the range
tool s available to them.

of



Conduct Scenario Exercises to Analyze Process
Options

When adopti ng design thinking, it can be difficult for teams to understand how the tool s of
design thinking can be applied in many different phases and that the specific order of tools
can change with each project. Conducting a case-study scenario exercise where team
members can learn how to debate different process options can hel p team members to be
open to debating a range of options. Sources of case-study scenarios caninclude articles
from PDMA Visions magazine, cases and arti cles from the Desi gn Management I nsti tute,
and cases purposely written for training teams within a certainindustry. For example, a
team that is working on new service design in the food and beverage industry might be
given a case write-up describing the devel opment of a new beverage bottle. The case may
describe, for instance, the need-finding activities that identified the potential for a product
that added recommended doses of vitamins to awater bottle of the user's own water and
the initial ideation sessions that |ed to different means to inject and mix vitamins,
However, the case may note how user reactionsto initial prototypes identified a concern
with cleanliness. How should the team proceed? In this scenario setting, teams can debate
the merits of further brai nstorming about methods, of prototyping the delivery, and of
further involving users in understanding their requirements for —eleanliness, |l describing
what further information they would need to gather to make their decision. Encouraging
debate in the safety of a scenario can help teams better explore options intheir own
projects and hel p them | earn the benefits of spirited debate about next process steps.

(. /

Manage Design Thinking Transitions

Even design teams that become good at debating both ideas and processes are not i mmune from
difficulties along their design journey. Some teams are markedly better than others in managing
design thinking transitions in key mind-sets, as outlined in the second row of Table 10.1. The
specific —design thinking transitionsll are those concerned in making the shift fromahigh-
debate divergent mind-set to an emphasis on execution within a focus mind-set.

One high-performing teamin the medical device field was very good at making the transition
from debate to execution and focus. One member refl ected on their decision to use a special
olue instead of another attachment as part of their design, stating: -©nce we knew that we were
going to go ahead with glue, we did not revisit. It was not like, okay, at every meeting you are
goi ng to think about the need criteria[again].ll Medtronic has been lauded as one company that
has been good at controlling too much ideation in the | atter stages of devel opment. In contrast,
Sony's Playstation products have at times been cited as experiencing del ays due to the inability
to focus on afew innovations at a time rather than trying to incorporate many last-minute
additions.

Skilled designers have years of experience in how the practice of debate and a divergent mind-



set needs to be moderated over time, aninsight that novice teams may lack. As design teams
move from concept generation through to concept sel ection and final refinement, itis critical
for design teams to transition from active debate to a focus on design execution. This canbe a
great challenge for teams, and we offer two points of i mplementation guidance, as outlined in
the accompanying text boxes.

First, team|eaders or facilitators should enforce a discussion of where the teamisintheir
process at regular points. For a project of six months' duration frominitial ideation through to
final prototype, there could be biweekly check-ins where members can discuss the degree to
which they need to start to finalize key features of their concept, so to be able to implement a
final prototype on schedule. An example —process phase check-inll guideis giveninthe
accompanying text box (—Enforce Discussion of Process Phase Check-Ingll).

( )

Enforce Discussion of Process Phase Check-Ins

Whether called —phases, |l —stages, |l —ilestones, |l or otherwise, the relative position of a
team in the devel opment process has implications for what behaviors will be more
successful. Should ateam be in a divergent mind-set or a more focused convergent mind-
set? Either mind-set may have a place at different process phases, depending on whether
the team needs to explore new areas or needs to focus their efforts, though as deadlines
approach a focusing effort will be necessary. Many teams struggle when some members
areinadivergent mind-set while others are focusing. By engaging in a process phase
check-in, the team can consider whether they should be encouraging debatg and if so,
what typd or if they should be focusing their effort on execution of the design. The
following questions can hel p to inform a process phase check-in, though the specific form
can be tailored to the context:

1. Where in the devel opment process does the team view itself, and do all members
agree?

2. Isthe team currently needing to seek out diverse ideas and information, or does the
team need to sel ect among ideas currently at hand?

3. Would aniteration back to another process phase be helpful at this point?
4. Would aniteration of a specific design thinking tool be helpful at this point?

- /

Second, teams should consider devel oping a—eontractll of what ideas are decided on and no
longer open to debate, as we outline in the accompanying text box (—Specify a -Contract—of
Ideas No Longer Open to Debatell). Too many teams get caught in the trap of revisiting
decisions over and over again. Teams need a procedure to help themresist the urge to revisit
decisions already made, unless there is compel ling new information available to them. As
mentioned, Medtronic has for years been very careful in documenting aspects of their designs
as they proceed, working to make sure that the evol ving designis well communi cated among
all team members. This type of commitment and discipline is especially relevant for the




product devel opment vel ocity of complex products, rangi ng from consumer el ectronics to
automobil es.

( )

Specify a —€ontractll of Ideas No Longer Open to
Debate

During an innovation project, it can be difficult to know when to narrow focus to afew
ideas central to the product, as the iterative process requires hol ding many options open
while needs are being continual ly reassessed. However, at a certain point, teams need to
decide which new ideas that can be incorporated as product features are well enough
settled to be treated as fixed. At one major el ectronics company, they referred to a set of
fixed design criteria and rel ated product ideas as bei ng —n the box.Il Once they had
enough data to support a certain feature of the final product, they put this criteria
metaphorically —+n the box, |l so all engineers and designers on the program knew these did
not merit revisiting unless some fundamental ly new i nformati on came up. The —h the boxli
listing served astheir contract of which ideas were no longer open to debate. To
successfully specify ateam contract of ideas no longer open to debate, teams can consider
the foll owing steps:

1. Name the contract, such as—Fhe Box,ll —Fhe Vault,ll or —Fhe Design Contract,ll and
make sure all design team members are aware of this contract at the start.

2. At each mgjor milestone, be sure relevant team members can nomi nate ideas or
features to be included in the contract.

3. Specify the voting process by which ideas or features can be added to the list.
4. Make the contract readily accessible and visible to team members.

- /

Adapt Tools under Changing Membership

Whil e student design teams and desi gn consul tancies may have stable team membership during
a project, real-world design teams in corporate settings often face a challenge of changing
membership. Sometimes peopl e are moved midway through the project to other projects that
appear to have more pressing needs; at other times, new people may join the team, coming
from other projects that have ended. These shifting team compositions are challenging for two
reasons. Thefirst reasonis practical, resting on a question of informati on transmission.
Whenever a new member joins a team, this new member needs to quickly |earn what the
existing team already knows. The second reason is emotional, resting on a matter of trust. In
other words, a relationship needs to form between existing and new members of the team that
enabl es productive collaboration.

There are two specific points of guidance for implementing this strategy, as outlined inthe
third row of Table 10.1. Both points of guidance for improved onboarding of new team
members make use of design thinking tools and their outcomes. First, one tenet that underlies



much of designthinkingisto work visually (Liedtka & Ogilvie, 2011). For example, during
need-finding, using tool s such as interviews and observations, design teams are expected to
display their data on available work surfaces to allow for producing new associ ations and
insights. Vertical surfaces infront of which teams can gather are particularly well suited for
these activities (Doorley & Witthoft, 2013). Subsequently, these data are then transformed in
visual tools such as journey maps. Since the goal of these visualizations of the user and his
pain points is to create alignment within the team and between the team and other stakeholders
(such as clients, executi ve management, etc.), these tool s capture the essence of many hours of
the team's work. For that reason, these visuals are al so an effective tool to help new team
members qui ckly devel op an understanding of key aspects of the project, and the resulting
guidanceisthat it isimportant for teams to proactively document and share past el ements of the
design journey. Design team | eaders must ensure that their teams have access to appropriate
workspace and material's, as outlined in the accompanying text box (—Proactively Document
and Share Past Elements of Design Journeyll).

( )

Proactively Document and Share Past Elements of
Design Journey

Complex situations composed of many different kinds of i nformation are best understood
and interpreted when displayed in their complexity onwork surfaces sufficient in size so
that they allow making connections and associ ations. Most i ndustry —war roomsll have this
aspect as their underlying idea, whether set up ina major design consultancy like
Continuum or a major automotive manufacturer such as Toyota's —©beyall rooms. Inideal
situations, desi gn teams occupy proj ect rooms whose walls they can use to lay out their
data frominterviews, ethnographic observations, drawings, storyboards, and findings. In
situati ons where design teams do not have access to permanent project space, it helps to
make —Aovabl e wallsll available to which complex sets of informeation can be attached but
are themsel ves movabl e. Such movable walls can range from 24—O 36l posterboard to 4
O8' foamboard. The task for team |eaders and managers is to make avail abl e the materials
as well as the storage space for the boards (which must be very quickly accessible). For
3D material s and prototypes, project boxes (or —eubbiesll) have proven very helpful,
keeping items at hand that reflect the desi gn process already undertaken.

- /

Second, in addition to using the outcome of design tools as an onboarding device for new team
members, some of the tool s themsel ves can al so take on this purpose. For example, being part
of a structured collaborative brainstorming session is an intense and highly social experience,
and this process can hel p team members learn what knowledge i s available within the team
and what lines of thinking have been explored. As one designer with the firm IDEO put it,
—Brainstorms teach us what designers and clients know, and how to fit it togetherll (Sutton &
Hargadon, 1996, p. 696). As a consequence, managers and design team |eaders can use the tool
of brainstorming not only to generate ideas but al so as away to integrate new team members




faster, as we outline in the accompanying text box (—Rurposely Use Brai nstorming for
Onboarding New Membersll).

Purposely Use Brainstorming for Onboarding of New
Members

Brainstorming is a particularly well-suited tool for integrating new team members. The
underlying reason is that well-facilitated brai nstorming sessions create a wel |-defined and
protected space for idea exchange and generation. The typical rules for brai nstorming
such as —ene conversation at atime,ll —generate many ideas,|l —erazy ideas are wel come, |l
and —suspend judgmentll create such a space, and in this environment newcomers face
lower entry barriers for participating. In other words, a second purpose of a

brai nstorming sessi on can be to serve simultaneously as an icebreaker. One teamworking
on the devel opment of a medical device purposefully used several brainstorming sessions
to help new team members get —+ramped up to speedll with a complicated project in
surgical products.

(. /

10.4 Conclusion

The three key team strategi es and associ ated i mpl ementati on gui dance can hel p teams best
adopt tool s to the real-world experience of design thinking as non-designers. Members of
design teams will increasingly come from ranks of professionals who do not have the luxury of
academic design preparation, and it can be possibl e that the challenges of design could put
them off a sustained use of design thinking. Design thinking encourages us to be flexible in how
we view agiven situation, and to that end these team strategies help teams to engage with
design thinking in an adaptive way that gets to the heart of viewing designthinking as a

val uabl e but flexible toolkit for innovation.
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Chapter 11
Developing Design Thinking: GE Healthcare's Menlo

Innovation Model

Sarah J. S. Wilner
WIfrid Laurier University

Introductioni

Designers are trained intheir field's logics, but many organi zational members with a stake in
new product devel opment have had little, if any, exposure to design thinking's precepts. Yet if
designisimportant to firms' val ue creation, we must consider ways inwhichits practices
might be instilled beyond the design department. To provide guidance and inspiration, this
chapter |ooks inside one maverick internal design studio's efforts to embed desi gn thinking
within one of America's oldest (and among the world's largest) companies:. General Electric
(GE). Tracing the devel opment and i mpl ementati on of the studio's Menlo Innovation
Ecosystem, | examine the process, challenges, and outcomes of creating aninternal design

thi nki ng i nnovation program.

Thomas Edison's Menlo Park research |aboratory is often credited as being the first industrial
research and devel opment lab. Several important innovations emerged fromwithinit,

i ncluding incandescent bulbs and phonographs. More than a century | ater, the legacy endures:
invention and i nnovati on continue to be central to GE's cul ture and operations, a strategic
perspective captured in the organi zation's sl ogan: —Hmagi nation at Work.lI

11.1 GE Healthcare's Design Organization

The design studio at the heart of this story is part of GE Healthcare, a strategic business unit
headquartered in the United Kingdom and empl oying more than 46,000 people worldwide. GE
Healthcare's early innovations included X-ray tube technol ogy, and today the organi zation
continues its groundbreaking work, specializing in medical imaging and information

technol ogi es, diagnostics, patient monitoring systems, drug discovery, biopharmaceutical
manufacturi ng technol ogies, and performance sol utions services.2

GE Healthcare's Global Design group is a cross-functional organi zation with offices in the
United States, France, China, India, and Japan. The group's practice i ncludes more than 60
professional s across multiple disciplines: industrial design, interaction design, design
research, innovation, human factors, ergonomics, cognitive psychology, visual design, surface
design, and technol ogy architecture. The unit whose practices are described inthis chapter is
global design's largest group, and itswork is distributed across all product groups to enable
product branding alignment, and i nnovation.



Evidence of the design studio's success includes 10 International Design Excellence Awards
(IDEA) acquired injust the past three years, placing GE Healthcare in | eague with Apple and
Samsung in corporate design recognition. The team's design philosophy is summarized by the
phrase, —Fhe Magic of Science and Empathy.ll

Whether a product, user interface, or environment, our philosophy is to enrich that
experience with technol ogy, delight, hope, and understanding of human needs Our design
values [include] authenticity; empathetic design; shared intelligence and trusted

rel ati onshi ps; imagination at work; essential expression; and the science and mathemati cs
of beauty.

GE Healthcare document, —Global Design/User Experiencell (2012) for internal
distribution only.

Such val ues have improved both business performance and patient outcomes, and one of the
key means of transmission has been aninitiative called —the Menl o Innovati on Ecosystemll
(hereafter, -Menloll). Menlo was established to di sseminate design thinking in team-based
environments, and has triggered a number of strategic and cultural conversiong the latter,
arguably, the biggest chall enge of adopting design thinking. While Menlo's scope continues to
evolve, its central activity is a series of multiday workshops that help internal teams solve
their business chall enges by encouragi ng both individual s and teams to shift how they think and
act.

11.2 The Menlo Innovation Ecosystem

Established just over five years ago, Menlo is evolving, and workshops are dynamic worksin
progress. However, several components stay constant, having emerged from a unique blend of
organi zational needs, history, and skills. Menlo's |eaders have tested a range of workshop
structures and time frames, settling on a five-phase approach delivered over the course of
approximately 10 workdays (the workshop is suspended midway for field research; see Table
11.1). However, not every team engagement includes all phases. Depending on the challenge,
some teams might, for example, compl ete their Menlo engagement within three to five days.

Table 11.1 Phases of the Menlo Innovation Workshop

Stage Purpose Roles of People Key Activities Duration
Involved
1 Exploratory  Get brief from Non-Menlo: Briefing by 1 day

business leader on  —Sponsorsll; ~3 key SpoNsors

goal managers Determi nati on of

Diginto team Menlo: One or two of  key problemto

challenges, the program | eaders addressin Menlo

I dentifying struggling Determi nation of

teams the duration and

framework of the



2 Boot camp

Trust building;
learning to divert
fromless hel pful
corporate culture
norms

Team building
Build empathy via
immersion
|deation and rough
prototyping

First pass at a
research question
Ends with team
returning to their
areas with anew
mind-set and frame
for future

3 Implementing Take learning/new

the
Research
Plan

4 Innovation

Camp:
|deation

+reportout A deepdiveintothe external); + top

mind-set back to
daily task

Work on research for

actual challenge

Move fromresearch

to opportunity: key
innovation stage

workshop

Definition of

partici pant team's

makeup
Non-Menlo: Whole Initially: Trustand 4 days:
team | nterpersonal e3 days
Menlo: Facilitator and learning boot
coaches. Menlo Next: Adjacent or camp

advises on composition similar (non health el day
of team of people care) design of “What
attending this phase challenge we wish

(like —ensemble Then: Introduction we
castingll). to research and knew* |l
plan development research
planning
Non-Menlo: Whole  Data collection, 13
team may not be etc. May involve  months

involved but is strongly outside suppliers
encouraged to

parti ci pate

Research Specialists:
Serve as guides to core
team during research
activitiesand are
responsible for overall
research strategy and
data
capture/consolidation
Menlo: Coaches serve
as integrator and
facilitator back at home
area

Non-Menlo: Whole
team + may involve
customers (internal or

Research summary 5 days
Active listening to
customers, if

present



problemand management for report  Writing opportunity

potential solutions  out statements
Report out: Present  Menlo: All (individually, then
concept/sol utions to grouped and voted
top management on)
|deati on based on
findings
Prototyping
Solution iteration
High-level
solutions (3 5
concepts)
| dentifi cation of
intellectual
property filing
opportunities
Report/presentation
5 Follow Up  Ongoing supportto  Non-Menlo: As needed Under TBD
(new phase: teams that have Menlo: Core coach devel opment, but
currently participated in may include:
under Menlo workshops to Open houses with
devel opment) ensure that new multiple
mind-sets and teams/workshop
behaviors are put alumni
Into action after the Scheduled check-
workshops are over. Ins to monitor
progress

Embedding a coach
in the proj ect team

Phase 1: Exploratory

Among the most critical phasesis the first meeting with ateam's sponsor§  who initiate the
workshopg known as —Exploratory.ll Exploratory is anal ogous to writing a project brief;
initiating a dial ogue between team | eaders and Menl o staff, thisinitial phase provides a forum
for determining key issues and hel ps ensure that the resulting workshop process will allow
parti cipants to succeed in addressing them. It al so reflects the consul tative and empathetic
processes of design thinking.

Menlo coaches listen carefully to sponsors in order to diagnose the cause of their challenge.
Often, however, they must al so dig deeper, seeking clues to compli cating factors that might
inhibit or undermine possible solutions. This process reflects a critical assumptioninthe
Menlo model: the problem ateamis experiencing is likely not a function of its raw ability, but



rather a symptom of more subtle issues. Accordingly, Menlo leaders inquire about busi ness
problems, but also probe further to uncover possible i mpediments. The team may have an
inability to communi cate effectively, or may not have found an effective sol ution because they
haven't really understood the customer's point of view.

During Exploratory, Menlo staff also preview their approach to the sponsors, including
working through sampl e activities, to expose the sponsors to Menlo's principles and
environment as well as manage expectations and achi eve consensus on the workshop's
objectives and basic structure. At the end of Exploratory, staff will have gathered enough

i nformeation to begin formalizing a delivery plan for the full-team workshop, including
customizing its content or duration for a team's specific needs. Decisions made at this stage
i nclude determining:

e The specific program framework that can best address the business challenges.
e Theteamand individual skills that warrant devel opment.

o Key activities to foster and build those skills.

e Duration and timing of the workshop(s).

e Plansfor offsite trips or special guests.

e Possible additional support from team sponsors going forward.

¢ Participants, interms of both functional area/expertise and leadership level.

At Menlo, the last itemis known as —ensembl e castingll and is approached as a director might
assembl e a dramatic group, by considering how each actor's unique skills, personality, and
point of view can contribute to the group's perspective and performance as a whole. For
example, if agroup is having difficulty devel oping a new product, the team's manager might
assume that engineers alone should attend. However, Menlo staff might al so suggest that
representati ves from marketi ng, human resources, or even anindividual from another business
areaentirely who is not working on the project be present to add new sources of information
and bring fresh insight.

Phase 2: Boot Camp at the Menlo Innovation Lab

The next phase is known as —Boot Campll because it is an intensive preparatory experience
intended to build trust, devel op basic skills, and facilitate the team's cohesion for the
innovation —battlell to come. Like military boot camp, participants are sent to a new, unfamiliar
site for training: the Menlo Innovation Lab. The openspace lab is designed to foster

communi cation and collaboration. Furniture is mobile, adaptable, and comfortable. Bright
orange, part of the Menlo graphic identity, accents the lab area, where it signifies energy and
stimul ates creativity. JWD-Creative, the agency that worked on the Menlo |ab identity, notes
that they were inspired by Edison's ownwords. —Hell, there are no rules here; we're trying to
accomplish something.lI2 In this sense, the Menlo boot camp is the antithesis of military
training because the objective is not for innovati on team members to surrender their



individuality, but rather to function productively as a cohesive unit.

The next clue that the desi gn thi nking workshops are not —busi ness as usualll is the request that
participants surrender their mobile devices. As one design coach said, —Fhisis what we used
to call awet lab: [rather than a device, we want you to] use your head, use your anatomyf  use
your brainll (Lawrence -Murphll Murphy, chief designer and facilitator, May 2014). He
recounted an occasi on when participants were distracted by a significant reorgani zation
happening while the team was away in the workshop training. Sensing the stress, the Menlo
staff showed a video by Honda automotive articul ating its —Kick Out the Ladderll philosophy.
The phrase describes a situation in which anindividual is striving and climbing and, just as he
gets to a high rung, the ladder is kicked out from under him. The metaphor conveys that

val uabl e change cannot be achieved by moving safely and incrementally (rung by rung);

I nstead, i nnovati on happens when not innovating is not an option. After showing the

parti cipati ng team the video during a lunch break, the coaches erected a five-foot ladder in the
lab and directed participants to |eave their device§ and the tickertape of unsettling news
being broadcast therd  onits steps.

During boot camp, ateamis guided through exercises that foster trust, lateral thinking (De
Bono, 1992), empathy, creativity, improvisation, and collaboration. It is an experiential
onslaught intended to break conventional modes of i nteraction, remove masks of professional
personas, and create a team that not only functi ons together, but functions better as a unit.

For example, if Exploratory found that the team's i nterpersonal communication skills were
causi ng an i nnovati on bottleneck, the facilitator might lead the teamin an exercise called —Rile
of Rocks.ll Everyone sits on the floor around a large pile of rocks; each participant istold to
select arock, look at it, and then place it back on the pile. They are thentold to retrieve their
rock, and the difficulty of doing so quickly conveys the importance of focus and attention to
seemingly trivial details. Next, eachis paired with a partner, to whom they must describe
—theirll rock so that their partner canretrieve it. Having to characteri ze an object that could
easi|y be dismissed as i ndi sti ngui shabl e requires precision of specification: —gray and roundll
IS insufficient, and success comes only to pairs who can effectively communi cate. Animportant
part of the exerciseis participants' discovery that not everyone shares identical concepts of
vague descriptors such as —argell or —smooth.ll

In this activity, as in many conducted by the Menl o team, the first i mpression can be one of
absurdityt why pull advanced engineers away from projects to pick rocks out of a pile? But
dismissing these as —silly gamesll would be a mistake. Instead, one lessonto draw fromthisis
the importance of disruption. The Menlo team speaks of the i mportance of —scraping the GE
offll participants. This phrase is not meant as a slight to GE, but rather is away of expressing
that i nnovati on requires departing from the norm. GE is popul ated by very bright people
accustomed to achievement who want to be shown a system so that they can master it. Yet so-
called —wicked problemslif the very kind that can catalyze radical innovatiori defy quick
mastery. Introducing an entirely new form of playing field disrupts existing operating modes
and forces parti ci pants to experiment with new problem-solving approaches.



[For Pile of Rocks], everybody's sitting really close to each other. Their eyes are locked
together, because they've got to listen to every word that this personis saying to go be

able to find that rock. And they learn that we're not always great at communi cating to one
another; we usually don't listen very well at all. We have tons of other crazy stuff that we
do, and it's all the product of thinking about i mmersive activities that we can do to get a
participant in the spirit of noti cing where these problems are probably going to show up.
After they've experienced an issue with team membersin an activity, and they still have
that feeling, we ask them, -How does same issue this show up at work?l It'sreally easy to
make that quick connection whenit's still raw.

Doug Dietz, I nnovation Architect, member of core Menlo team, and Menlo
Facilitator, personal interview, May 15, 2014.

A second premise and lesson to be drawn from the Menlo model: experiential learningis
exponentially more powerful than passive informati on transfer. The eccentric activities are not
intended to be literal skill training, but rather the means to foster memorabl e experiences,
which in turn preci pitate emoti on that can be connected to alarger concept. Being told to —pay
attentionll and —Hsten carefullyll is far |ess effective than having a visceral memory of finding
an effective strategy to help a colleague find one specific rock among dozens.

Reflectionisacritical step in transforming experience into meaningful learning, and at Menlo,
time is always reserved to debrief at an exercise's end. Before moving to a new activity or
phase, the subteams return to a single group to consider and answer asingle, critically

i mportant question: “What just happened?ll This part of the process can someti mes take as
much time as the activity itself. Refl ecting on when a similar interpersonal dynamic occurred
during atypical project back at the office, noticing how and which emotions were provoked
during an exercise, or explicitly articul ating the specific connecti ons participants make
between their expectations and their experience§ all serve to cultivate —group genius,|l the
synergistic benefits that high-functi oning teams devel op. Moreover, although reflectionis
encouraged directly after activity completion, facilitators al so structure the workshop's arc so
that the —payoffll of a given exercise doesn't appear until later inthe process. The skills that
accrue in the course of multiple active listening, collaboration, and creative problem-solving
exercises are intricately woven into a team's newly forming ability to move as a unit toward an
objective. It is often not until alater stage that individual s can be made aware of how
differently their team has begun to function, compared to when it began the workshop process.

This conversionis particularly transformational for empl oyees of large companies assigned to
cross-functional, sometimes geographically dispersed, work teams, for each exercise provides
a highly personal, meaningful introduction to colleagues who until now may only have been a
name at the bottom of an e-mail. Whether competing agai nst other small groups to erect a
camping tent in silence, describing yourself as an app, or introducing oneself through a collage
that answers the question, “here do you feel the most and | east creative?ll Boot Camp
activities not only ignore traditional functional skills, but are designed to be challenging for all
parti cipants, an equalizing process that focuses tal ent at the team, rather than individual, level.

A third lesson of the Boot Camp proces§ and perhaps a critical explanation for the failure of



some companies who have tried to adopt a design thinking orientatiori is that enabling or
activating a design mind-set is critical before any other modes of practi ce can be introduced.
The Menlo facilitators emphasi ze that readiness is key to ateam's ability to successfully learn,
practice, and implement desi gn thinking principles.

You might not get to atraditional design-thinking exercise for days, but that's a version of
getting themto —fail early.ll The traditional design thinking exercise might not happen until
the middle of Day Two. You need to spend the entire previous day more on team activities
or higher-level principle work to get the teamworking well.

Mark Ciesko, Manager of GE Healthcare Americas Studio and Menlo Coach,
personal interview, May 15, 2014.

Indeed, readiness can be understood as providing the experience of design thinking principles
within the product devel opment teanj prototyping, failing early and often, customer-centric
empathyf  before |abeling them as such.

It is avery important factor, internal empathy for the team. For every organizationthat is
team-based, most of the devel opment and i nnovati on happens within teams. Without this
empathy and without setting the team up for success, everything el se that you do will
either be subpar or will not work at all.

Emil Georgiv, Senior Menlo I nnovation Strategist and Menlo Facilitator, personal
interview, May 16, 2014.

Fostering group geniug  teams that work in concert and synergistically to allow relevant and
powerful solutionsto emergd isacore value at Menlo. Indeed, although sponsors may have
articul ated a project-based obj ective during Exploratory, that project is not directly addressed
during Boot Camp. According to Menlo philosophy, attacking the problem with existing
perspectives, group dynamics, project history, and personal —stakes in the groundll canresultin
only incremental results. Boot Camp is an opportunity to immerse the teamin anorj health care
setting to help them learn how to see and solve problems with fresh perspective.

For exampl e, ateam that engaged Menlo for a problemwith poor workflow assumed their
problemwas software related. The teamwas given a (seemingly) unrel ated assignment: to
redesign the fast food restaurant drive-through experience. As one facilitator explained, Ak
needed to hel p them see that workflow wasn't about a specific toolf softwarg  but about the
critical relationships among i nformati on, people, and needs.|l Subgroups ideated concepts,
which were then presented in a series of skits (itself an introducti on to the concept of consumer
journey prototyping). One team's sol ution called for the menu to be projected onto the car
dashboard so it would be easier to read; the empl oyee taking the order became a —health
concierge,ll and the customer's car was washed while waiting for the order to be filled.

One Menlo facilitator noted that making early design thinking trial s removed from the actual
busi ness problem provides freedom and space for creativity: —H's not health care related, so
they can be free to see how [re-imagining work flow] feels.ll The resulting sol utions can even
surface issues that are rel evant to the specific heal thcare i ssue facing the teanri  how canvalue
be added during experiences like waiting that would otherwise be experienced as pain points?



What happens when empl oyees start with the consumer's perspective?

The —design a better drive-throughll exampl e highlights other important Boot Camp
components. These include opportunities for problem immersion, ideation, prototyping, and
iterative refinement. Contextual immersion fosters empathy, both for teammates and for
customers. As one facilitator asserted, -Empathy isn't transferable,ll meaning that if a team
doesn't share common experiences, it is unlikely to engage in meaningful interpretation and
action. The workshops' inherent —+earn-do-reflectll philosophy provide opportunities for
participants to collectively experience design principles like —fail early, fail oftenll as ateam.

It is hard to overstate the significance of conveying these principles through practice. Inan
engineering-led culture such as GE's, the refl exive response to problems is more likely to
focus on system devel opment and control than on generating potentially messy, irrational, or
emotional ideas. HManagers| often want to feel control,ll noted a coach. —H's hard for themto
let the team find its own way to address the challenge. But not | etting go strangles creativity; it
usually just doesn't work well.li

Menlo leaders have created a variety of worksheets to allow participants to document their
learning inways that they can refer back to and be inspired by when daily responsibilities

I nsi nuate themsel ves again. For example, a worksheet entitled —-Besign Thinking: Take It
Home, |l features three columns. Col ored hexagons, each contai ning one of the fundamental s of
design thinking practice (e.g., -Empathy, Il -Befine,ll —tdeate,ll etc.), are literally at the center of
everything, dotting the | ength of the page like stepping stones across ariver. Eachis captioned
with useful prompts (e.g., the words listen and inquire underlie -Empathyll). The top of the
otherwise unmarked | eft side of the page is |abeled —Rersonal Behaviorsll; the col umn running
along the right side is |abel ed -Business Challenges.|l The message is clear: individual s cannot
reap the rewards of design thinking unless their own behaviors are synchronized with the
objectives they are working on for their business.

On the fourth day of Boot Camp, teams focus their efforts on “¥hat We Wish We Knew, Il an
activity that asks partici pants to consider the kind of informati on they need to move their
project forward. The list that results forms the basis of a research plan to gather the

i nformati on that can make proposed sol utions more likely to succeed.

Phase 3: The Research Plan

The phrase —design researchll describes —any number of investi gative techniques used to add
context and insight to the design process.|I# Once a team has determined what they need to
know to advance their desired innovation, Menlo's |eaders hel p them identify the research
methods that can best address their questions. These might include observation, contextual
inquiry and cultural probes, interviews and focus groups, or techniques to reveal user
emotions. No two projects are identical, so the number and combi nati on of methods empl oyed
vary by project.

The teams are matched with design researchers within Global Healthcare Design, who guide
them through data acqui sition and analysis in preparation for the next workshop phase. While



the design researchers are specialists and external suppliers are sometimes brought into assist,
the Menl o philosophy is grounded in experience, so facilitators strive to maximize team

parti ci pation during the research phase, whichis the longest portion of the Innovation
Workshop model and can last up to three months. Whenever possible, the plan includes
methods requiring engagement, a critical step toward fostering empathy. Facilitators have
found that when parti ci pants observe or interview customers firsthand, they devel op new
appreciation for the perspective of those for whom they are devel oping a sol ution. Just as
exhorting workshop parti cipants to pay attention is | ess effective than placing themin a setting
inwhich they will fail if they don't, telling those involved in devel oping a product to be
mindful of user experience is not nearly as effective as engaging with the technicians or

pati ents for whom a device or process is being developed. Health care is, after all, a context
where design can have life or death consequences. Menl o facilitators report witnessing deep
transformati on in perceptions and behavioral patterns of workshop parti cipants who are
afforded the opportunity to not only learn about, but also devel op empathy for, customers by
personally conducti ng design research.

The research findings provide the foundati on on which sol utions are eval uated.

Phase 4: Innovation Camp

The fourth phase of the Menlo programis Innovation Camp. There, the research results are
presented, and work begins toward solving the initially identified business i ssue. Co-creation
isimportant for success, so customers are frequently invited to this stage of the workshop to
talk about their experiences and challenges, while participants practice active listening. A new
experience for many managers and their customers, the results deepen rel ati onshi ps within the
teamas well as with external stakeholders. And, now that the team has considered the research
resultsin light of their customers' input and feedback, they are ready and abl e to (re)define the
original business objective.

Parti ci pants are taught to write —epportunity statements, |l brief summaries of the problemto be
solved. Such statements, prefaced by the phrase, -wouldn't it be nice if* Il prepare the ground
for the ideation that follows, so parti cipants must identify the need to be addressed, rather than
determine a specific type of product that would fill a gap. Coaches work to ensure that
statements are neither so broad that they are too general to work from (e.g., Wouldn't it be
nice if we made a better health care experience for patients?ll), nor too narrow, which would
presuppose or only provide a very limited solution (ouldn't it be nice to give every patient
an iPad to customize their room lighting?ll). A better opportunity statement might read
something like, ouldn't it be nice if we created a more comforting pati ent environment?ll
because it identifies the goal but all ows for multiple possible sol utions.

Individual s are encouraged to devel op six to eight opportunity statements. The statements, each
written on a sticky note, are then aggregated on large whiteboards and clustered into common
themes. Next, participants vote for their preferred opportunities by placing sticker dots on
those they believe will be most important to devel op further.

With anew level of focus, the group begins ideati on exercises, inventing possi bl e sol utions for



the opportunity statements while learning how to accept rather than dismiss others' concepts
and build on them. Rej ection emerges organically, the by-product of a—build to learnll
philosophy inwhich simple, rough prototypes are constructed and tested. Those that fail are
improved and the revised prototype s, inturn, retested. Such iterative improvement hel ps
focus the group on meaningful, empirically eval uated sol utions and minimizes fail ure once
resources have been invested. Importantly, customers are frequently included in the prototyping
stage of the project, where they are invited to critique and co-create emerging concepts.
According to senior Menlo innovation strategist Emil Georgiev, multiple patent filings have
emerged from Menl o innovati on workshops that included customers as co-inventors.

Of the many sol utions devel oped and prototypes tested, the team sel ects three to five concepts,
presenting thenj with collective pride and convictiori to senior leaders on the final day of
the workshop.

Phase 5: Follow-Up

Fromits inception, Menlo has emphasi zed its own continuous improvement. So while early
workshops were successful at shifting mind-sets and driving new behaviors, over time the
Menlo group realized that the transformeation i ndividual s and teams experienced during the
workshops was sometimes not sustai ned once they returned to the old habits of their normal
work environment. Early attempts to stave off rel apse focused on having participants compl ete
exercises like the —take it homell worksheet described above to remind them of i mportant
lessons and principles. While still important, these efforts are now supplemented with more
formal processes to transition teams back to their units as well as provide support when they
tackle their business challenge with full resources and accountabilities.

The structure for this newest phaseis still in devel opment, and like the entire Menlo program,
its implementation i s customized for specific teams. Neverthel ess, Menlo | eaders have been
experimenting with a range of formats to address the needs of current teams as well as the
growing group of workshop al umni, who form an important organi zational |earning and support
network. Current plans include hosting open houses for Menl o participant-al umni to share new
design techniques, challenges, and ideas; scheduling a series of checkpoints so that the team
can touch base with its facilitator; and having a coach embedded within the team during its
further project devel opmert.

11.3 The Significance of Design Thinking at GE
Healthcare

The technology required for magneti c resonance imaging and other similarly sophi sti cated
machines traditional ly drove product devel opment at GE Healthcare. Prior to establishing
Menlo, design's role had been inscribed within primarily ergonomic and styling concerns, a
task someti mes derisively characterized as —eolors and coversll (Dietz, personal interview,
September 8, 2009). Indeed, a culture that privileged incremental engineering innovation over
user experience dominated at GE Healthcare | ess than a decade ago.



In an organization as old and as large as GE, cultural changeis unlikely to result fromasingle
memorandum. One early catal yst to focus on the -human side of the equationll through design
came inthe formof a project initiated by Doug Dietz, a 25-year veteran of GE Healthcare's
design team. In 2008, Dietz was visiting a children's hospital to check on a magnetic resonance
machine he had worked on. As he spoke to a technol ogi st about the machine, he was sati sfied
and proud: the device was functioning and serving the radiology department well. But his visit
was i nterrupted by the need to |eave the room because a patient was being brought in for
scanning. Thelittle girl was crying, terrified of the massive machine and the unknown
procedure to come.

Encountering the child was a turning point for Dietz, who began a campai gn to change the
health care experience for some of GE Heal thcare's youngest and sickest consumers. Dietz and
aradiol ogy team took the issue of customer experience as the problem focus for an early

desi gn thinking workshop, and the result was —Adventure Series,|l a dramatic redesign of the
radiol ogy imaging experience for pediatric clients and their families. Animmersive experience
inwhich storytelling and i magi nati on transform pediatric radiol ogy from a frightening, anxi ety-
laden experience into a Disney-like themed adventure, Adventure Series? illustrates the power
of design to positively influence and accomplish multiple objectives for a range of

stakehol ders.

The series has been profitable, in part because the redesi gn hel ped key customers for the
machine§ pediatric hospital§ to differentiate their institution in a meaningful way to their
stakehol ders: parents. Where once the imagi ng equi pment had been purchased by hospital
procurement as needed, mixed and matched across brands, the series has strengthened | oyal ty
for GE's suite of imaging devices, which are fully integrated within the service delivery
concept. Perhaps most importantly, Adventure Series has increased comfort and compliance
for patients, which has resulted in a cascade of positive outcomes including lower sedation
rates, lower treatment costs, fewer complications, and increased sati sfaction for patients
families, who are anintegral part of the treatment process when the patient is a child.

The impact of the Adventure Series's devel opment went beyond market and medical success. It
was also an early exampl e of what all owing designers to do more than style machi nes might
mean for the GE Healthcare organi zation. And while the pediatric context was an accident of
Dietzsinitial site visit, it became an important advantage to fostering support within GE. For
exampl e, the project was initiated as a pilot with the Children's Hospital of Pittsburgh, and the
hospital's enthusi asti ¢ participation highlighted the benefits of co-creating with key customers.
Senior designers Dietz and Murphy model ed best practi ces by conducti ng extensive
observational research and working closely with stakehol ders including radiol ogists,

technol ogists, child life specialists, nurses, patients, and families to better understand the
experiences of users at every touch point. The Adventure Series project also dovetailed with
the arrival of a new general manager for the Global Heal thcare design practice, Bob Schwartz,
from Procter & Gamble in 2007. Having come from a consumer products firm, Schwartz was
passi onate about the importance and i nfl uence of experience in each point of the sales channel,
fromretailers to buyers to end consumer. Not long after Schwartz's arrival and the initial

devel opment of the Adventure Series, a—product experiencell group was formally established



in the design practice.

It is difficult to underesti mate the importance of —buy-inll when proposing a desi gn-based
initiative, and to that end the Adventure Series became an important public relations tool
across the organi zation. When GE |launched Heal thymagination as a sibling to its original
Ecomagination campai gn, leaders throughout the organi zati on | ooked for illustrative examples
to help them adopt the initiative. Dietz proudly recalls the excitement and engagement Schwartz
heard from |eaders from another organi zati on, then a prominent GE subsidiary: NBC
Universal, where tel evision executives, engaged by the colorful images and stories of kids
transformational experiences, were suddenly interested in | earning more about radiol ogy.

Success Factors

Menlo's devel opers are quick to credit those from which they have drawn guidance and
inspiration in devel oping their innovation lab model. Among these are Stanford's d.School;
P&G's Clay Street initiative; The Creative Problem Solving Group, and Matrixworks Mukara
Meredith and Sean Sauber. The following factors are common to Stanford, P& G, the Creative
Problem Solving Group,® Menlo, and other successful innovation |abs:

Physical factors: Having a separate physical space that can both signal the end of —work
as usualll and provide a safe environment in which to be vulnerable while learning and
experimenting is vital. The space should be conducive to creativity, with no corporate
boardroom or classroom-style meeting rooms, comfortabl e and adaptive furniture, and
ample materials for expression.

Cultural conflict: Deeply entrenched organi zational norms; functi on-based thought worlds
and national culture can each create barriers to understanding, stifle creativity, and
contribute to discord. Menlo's | eaders have found that recogni zing the sources and
symptoms of stress and dysfunction is imperative to ameliorating it. However, these
underlying tensions are rarely addressed directly, but instead are coaxed out in the course
of activities designed to surfac§d and eventually resolve them organically.

Autonomy: The importance of a—skunkworksll level of independence cannot be overstated
in creating an effective design thinking program: bureaucracy is innovation's kryptonite. At
Menlo, the leadership is largely supportive of the training program (some top managers,
like Mark Ciesko, Manager of the Americas Design Studio, are al so facilitators), but
Menlo programs are conducted separately from the design studio's usual projects.

Challenges to Overcome

Menlo has not been without its challenges, and new hurdles regularly appear. These include:

Resource allocation: It can be difficult for programs without known outcomes like
designthinking to secure sustainable funds. Not only is leadership support imperative,
butitisequally valuable to devel op new business models. Menlo, for example, generates
some of its funding by operating as an internal consul tancy.



Growth: Success breeds opportunities, but growth can strain resources. At Menlo, there
are two areas currently exerting (welcome) pressure on the program: the first is having
adequate staff to conduct workshops while maintaining quality and consi stency for the
program's core ideas, skills, and val ues, and the second is GE's global presence. Menlo
has addressed the former with a—train the trainersll model in which participants who
demonstrate enthusiasm and acumen for the curriculum are encouraged to apprentice as
coaches. Meanwhile, Menlo has just begun adapting its successful curriculum to a range of
different cultural contexts, including the design studios in Europe and Asia.

Resistance: New work modes can be threatening to those whose comfort and successis
derived from the status quo. Because the Menlo programis so heavily team based,
resistors can limit the momentum available to a group working on difficult or complex
problems. Dietz (personal interview, December 1, 2010) explains:

When you bring people in, does everybody get it 100%? No, you're still going to have
cynics. | love them; they've just been at GE so long that they've got this crust over them.
We can get through that crust, but it's going to take some time. Usually by about three-
quarters through the session, you'll see them start to take a few more risks. If you can
build them up, you'll see them do something that's real ly unexpected. Before you know it,

they've changed.

Menlo leaders have consciously embedded periods during workshops in which customers and
GE executives participate in and validate the work the teamis doing in order to illustrate and
rei nforce the benefits of the process. As aresult, only two groups have chosen not to compl ete
the workshop, and both were instances of departmental change that had to take priority.

Lessons Learned

While every organi zation has a unique culture and strategi c obj ectives that would i nfluence the
devel opment of an internal design thinking program, it is worth reiterating the hard-won
lessons of GE Heal thcare's Menlo Innovati on program leaders, including:

1. Seek information and inspiration. Be alert to ideas from other i nnovati on groups;
I nvesti gate trai ning techni ques and new research from an array of sources. Dietz reads
widely and al so often credits his work with teens in the community for hel ping him devel op
new workshop activities. He reasons that if he can get rel uctant adol escents to become
vulnerabl e to new ideas, managers can't be much more difficult to engage.

2. Buy-intakestime. The process of devel oping the Menlo program did not happen
overnight. Large organi zations have short-term goal's, nested commitments, and turbul ent
markets competing for their attention. Menlo's leaders persevered intheir quest to teach
their colleagues design thinking because they believed inits benefits. Just as designers are
trai ned to prototype and iterate, the Menlo workshops have benefited from small wins and
a commitment to conti nuous i mprovemert.

Similarly, incubationis vital. Dietz uses the phrase —going verticalll to refer to cases where
aproject stuck in neutral suddenly jumps forward as ideas click, risks pay off, and



sol utions emerge. Managers expecting a steady stream of incremental gains as the measure
of success must be taught to be patient for a payoff.

3. Bigger isn't always better. Menlo's |eaders might have been tempted to create franchises
throughout the company to diffuse its curriculum, but they have focused instead on building
afirm foundation for the program before scaling up. Moreover, the —rain the trainerll
model means that Menlo's reputation is carried by word-of-mouth rather than a managerial
mandate to participate. Sponsors who request workshops have heard from trusted sources
that the resource investment is worthwhile; they are therefore more likely to be committed
to the process.

11.4 Conclusion

Given the profusion of magazines and books touti ng the benefits of —design thinking, Il one could
be excused for believing that implementing a program within alarge organization is easy. GE
Heal thcare's Menlo Innovation model illustrates the advantages of such a program, but also the
challenges. Merely getting managers to put down their cell phones, laptops, and project
schedules is ambitious, | et al one asking them to jetti son professional comfort zones in the name
of as-yet-unknown team achievement. Many articles that promote desi gn thi nking focus on the
promise of breakthrough i nnovati on without acknowledging how difficult the processis. For
the teams that prevail, however, the experience can produce profound transformation. Menlo
Innovati on Ecosystem workshops build caring and productive rel ati onships among parti ci pants
and forge meaningful understanding between teams and their customers, levering each group's
shared scientific and emotional intelli gence to imagine better, val uabl e sol utions to wicked
problems. Inthe final analysis, Menlo's achievement has been to make the a chemy of desigri
its uni que combination of science and empathyf accessible to all. Magic, indeed.
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Introduction

This chapter explores the critical impact of corporate culture on design thinkingand is
organized infive sections. Inthe first three sections, we highlight the critical impact of
corporate culture on design thinking, our perspective on culture, and the forcesin any large
corporation that work to undermi ne the principles and practice of design thinking. Inthe last
two sections, we provide insights and practical applications to eval uate, design, and shift or
transform the corporate culture through the four pillars of innovation and the four stages of

i mplementing a culture of design thinking.

12.1 The Critical Impact of Corporate Culture on Design
Thinking

Empathy. Ideation. Collaboration. Iteration. These are not the typical terms in the everyday
conversations of executives at a large corporation. Instead, top executives are likely to be
focused on the top and bottom lines, market share, return on investment, share price, and
empl oyee retention. But empathy? Not in most big companies.

Yet empathy, ideation, collaboration, and iteration are critical aspects of design thinking. For
executives who want to install design thinking as a source for their companies' successes,
knowing and understanding terms like this, and the practices and processes behind them, are
al so important to achieving those other key measures of success.

Roger Martin, the former dean of the Rotman School of Management at the University of
Toronto and one of the founding fathers of design thinking (al ong with the Institute of Design's
Patrick Whitney and Stanford d.School's David Kelley), once wrote that incorporating design

thinking into a large company



“ isnot as simple as hiring a chief design officer and declaring that designis your top
corporate priority. To generate meaningful benefits from design, firms will have to change
in fundamental ways to operate more like the desi gn shops whose creative output they
covet. To get the full benefits of design, firms must embed designintd not append it
ontd their business (Martin, 2005, page 5).

Embedding design thinking into a business means embedding it into the company's strategy,
corporate culture, processes and practices, systems, and structures. For too many large
companies, their corporate cultures are obstructive to design thinking at best, and at worst are
destructive of this important new business and management method. However, we believe that
an enterprise that embeds design thinking inits corporate culturg inthe enterprise's everyday
ways of working, its shared practices, beliefs, and value§ can gain a competitive advantage
over those that do not adopt design thinking.

To gainthis edge, organi zations will need to reeval uate the organi zational context inwhich
they currently operate. And here is the Gordian knot: a company's context is transparent to the
people who work in the company.

Culture as Context

The context in which people are working in an organization is primarily the corporate culture.
The organi zational context i nfl uences, shapes, emphasi zes, diminishes, or distorts everything
that happens in an organi zation. It reinforces the choi ces executives make to pursue some
strategies and discard others. It virtually chooses the tacti cs by which managers execute. It
encourages empl oyees to behave in specific ways and rewards themfor that particular
behavior and often can discourage them from, or even punish themfor, acting in different or
new ways. Context can be a potent force for changg  pushing organi zati ons to continual ly ook
for new opportunitie§ or for stagnatiorf encouraging organi zati ons to stick to the status quo,
failing to recogni ze changes in the market. Corporate culture can drive innovation to significant
value in the market or kill agreat idea. Indeed, corporate culture can have one company see an
opportunity and another miss or dismiss the same one. In this way, corporate cultureis a
singular determinant of organizational effectiveness.

When a company chooses to implement aradical or fundamentally new initiative, like
embeddi ng desi gn thinking, the success of that initiative is not simply going to be a product of
training and education, nor of management telling people what to do and following up, nor
even a product of some new compensation or reward system. Implementing a discipline like
design thinking will be successful only if it fits in with the corporate culture, even when that
means suppl anting some el ements of the current cul ture with elements drawn from design
thinking.

But transforming a corporate culture is complex, difficult, and fraught with risk of failure.
Arguably, organizational transformationis one of the most difficult initiatives that a company
can undertake, the equival ent of an experienced mountain climber scaling Mt. Everest: along,
complicated, challenging journey that is not to be undertaken lightly.



Default Culture

In most companies, culture is not intentional or purposeful. Typically, culture has evolved
organically from the company's founding days, from the personality and likes and dislikes of
the founder(s). Like Topsy, it — just growed.|l

Corporate cultureis likely to default to reinforcing what has worked in the past and avoiding
what has not worked, especially avoiding significant failures. It isarelic fromthe past that
powerfully shapes both perceptions and actions and limits possibilities. It often occurs as a
given; corporate culture isthe way it is around here. That can be true even when culture had
been an intentional creation.

At Ford Motor Company, Henry Ford shaped the culture from the firm's earliest days to avoid
a previous traumatic failure and to cause the company's success. So important was his
influence on the firm's culture that inthe early 1980§ more than three decades after the
founder's deatli Ford's ghost was said to be walking the halls of the company. Although the
auto industry and the methods of manufacturing had changed drastically, Ford's culture had not.

By way of example, in 1985, a colleague of ours was conducting a training session with both
older and younger empl oyees of the Body and Assembly Division of Ford. Each participant
was asked to write down something very significant that had happened intheir tenure at Ford,
something that they had put away intheir —silver box of memories.li

An older participant shared that in hisfirst year at Ford, he was in the |lunch room eating the
ham sandwich that his wife had made, when Henry Ford sat beside him. The employee said,
—Mr. Ford was somewhat of a health nut. He had special bread baked every day, and when he
traveled, he had his bread flownto his location. Inthis instance, Mr. Ford said to me, -John,
you know that stuff you're eating is bad for your health. You shouldn't be eating it,—and then he
rose and walked away.ll

Our colleague asked, “Ahat happened nextll

Looking a bit surprised at the question, the gentleman said, +ve never eaten ham since that
day.ll

A culture that made Henry Ford a quotable and inspirational industrialist and gave his company
a huge competitive advantage had become a barrier to Ford Motor Company's successina
much changed marketpl ace. Fortunately, his successors, Donald Peterson and Harold —Redll
Poling, led the cultural transformation to recover Ford's competitiveness  the first-known
intentional transformation of the culture of alarge corporation.

In too many large organi zations, corporate culture is a barrier to design thinking and potent
innovation. And transforming corporate culture is a particular challenge for executives hoping
to move their organi zations toward design thinking.

Why do we say this? Design thinking is human-centrid  focused on the customer, the consumer,
or whoever the end users may be. Design thinking requires a high degree of empathy for the
end user, as well as big doses of risk taking, prototyping, and failing. Therefore, the practice of



designthinkingis likely to be antithetical to the corporate culture of most |arge companies,
where data-driven decisions, rigid organizational hierarchies, well-established rates of return
on investment, and a high cost of failure are often the preferred business-as-usual ways of
operating.

Impact of Corporate Culture on an Organization's Ability to
Innovate through Design Thinking

Companies that want to embed desi gn thinking would do well to eval uate their current culture
first. They should identify which of the company's shared patterns of perception, thinking, and
acting may be at odds with design thinking and which ones are in harmony with design
thinking's key principles of empathi zing, defining, ideating, prototyping, and refining. The
—Bistinctive Elements of Corporate Culturell (Figure 12.1) can be used as structure for making
this critical assessment.



It is important to assess each of these nine distinctive elements from three dimensions

WHAT ARE THE WHAT ARE THE ACTUAL - E:;:;&I:EHTHE
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TRADITIONS, RITUALS, AND ARTIFACTS
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LEADERSHIP DYNAMICS
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UNWRITTEN RULES FOR SUCCESS

What are the taboos, status symbols, pathways to succass?

DECISION RIGHTS AND PROCESS
Who makes what decisions, at what pace, and by consulting whom?

LEGACY
Have there bes

Figure 12.1 Distinctive elements of corporate culture.
Used with permission from Insigniam.
Said another way, design thinking cannot simply be wedged into an organi zation whose val ues

are at odds with design thinking's principles and practices. As Jeremy Utley, the director of
executive education at Stanford's d.school, aleader in design thinking, has said, -H's afool's



errand to try and go agai nst the culture. You have to find the el ements of your business culture
that support [design thinking's] kind of working and thinking mind-set.ll

If an organization is to embed design thinking, it must reveal, confront, and take responsibility
for all aspects of its current culture. Then it must design a culture that |everages design thinking
for success in the marketplace of the future. (Not coincidentally, the application of design

thi nking can enabl e this step.) Finally, the firm must rapidly make the needed changes. Any
other process risks simply dressing up the old culture without changing it. And that can result
in the new culture unwittingly inheriting aspects of the old culturg  aspects that undermine the
advantages of design thinking.

12.2 What Is Corporate Culture?

Every organization of any significant siz§ whether a commercial enterprise, a nonprofit
charity, or agovernmental agencyf operates withinits own distinctive culture. Because it

i nfl uences, shapes, and distorts the actions, perceptions, and thoughts of the people within the
company, corporate culture is asingular determinant of an organi zati on's effectiveness and can
be an arbiter, or at least a critical factor, inlong-term success or failure.

Distinguishing Corporate Culture

Corporate culture is the particular condition inwhich people perceive, think, act, interact, and
work ina particular organization; it acts like aforce field or aninvisible hand. It shapes,
distorts, and reinforces the perceptions, thinking, and actions of the people within the company,
whether realized or not. Corporate culture is the unwritten rules for success inside the
corporation, creating unseen walls and boundaries. It is the corporate paradigm. In short, itis
whatever is reinforced within the organi zation. Analogously, it is like a company's personality.

In many cases, that invisible hand offers a company a huge competitive advantage in markets,
where the differences between competitors are limited. Southwest Airlines, long lauded for its
unique culture and for being the most consi stently profitable U.S. airline over the past three
decades, is a good example. The company's co-founder and former CEO, Herb Kelleher, once
said that Southwest's culture is the hardest thing for competitors to copy. Competitors — can
get all the hardware,ll Kelleher said. ++mean, Boeing will sell them the [same] planes. But it's
the software, so to speak, that's hard to imitate. |l

It isimportant to note that Southwest's culture is dynamic. It has kept up with the company's
incredible growth over the decades, hel ping keep Southwest near the top of the airline industry.

That is often not the case for established companies. Often, a corporate culture becomes fixed
and unguestioned, the absol ute view of reality, how things are (and ought to be), rather than
simply away to workK the right way rather than a way. In those cases, the organi zation | oses
flexibility, waste increases, and execution slows.

Remember, we said that corporate culture i s the unwritten rules for success inside the
company. In healthy companies, the arbiter of behavior and success i s the marketpl ace, and the



corporate culture adapts to market forces. When past ways of working and culture take
precedence over leading or responding to market change, success becomes pl easi ng the boss
and fitting in.

In order to avoid this trap, organi zations must empower and enabl e their peopl e to continually
invent new ways of competing, allow themto try and change the rules within the marketpl ace,
aswell asinside the corporationitself. This can happen either through a conscious and
methodical cultural reinvention process or by building a spirit of renewal and reinvention into
the culture itself.

Design thinking promises to do just this. It challenges exi sting assumpti ons about what
customers want and need. It constantly pushes the organi zation to reconsider its marketpl ace
offerings and how work gets done. And it asks peopl e in the organi zation to work
collaboratively to build something new.

12.3 Corporate Forces that Undermine Design Thinking

Corporate Gravity

Speaking anal ogously, corporate gravity is a hidden force that pulls your empl oyees back to
familiar ground what is proven and knowri rather than freely launching them toward
innovation. The pull of the corporationis greater than the pull of the consumer and the
marketpl ace. Corporate gravity is a product of the world view and concomitant processes,
systems, and structures that protect the legacy business model and core products or services.
Corporate gravity pulls resources to maintaining and i mproving what-is-perceived-as the
source of corporate success.

To achieve success, ultimately, any organizational transformation must be led by the chief
executive. Having said that, an antidote for corporate gravity is to appoint a chief change
officer or a chief innovation officer (ClO). This executive is seen as the hand and brain of the
CEO, has a budget and a department under her or him, and has the accountability and
commitment to embed desi gn thinking in the corporate culture. This CIO has the power and
authority to initiate, lead, and manage change. For companies moving toward a design thinking
model, the change can be facilitated by an executive who can bridge the gap between top
management and the design and innovationteamg  someone who can bring their two worlds
closer together.

Corporate Immune System

Your body's immune system rejects and fights forei gn substances. It is an involuntary response.
In an anal ogous way, organi zations can seemingly reject and fight changes to their culture, even
when the |eaders are actively | eading change.

There is no such thing as inherent resistance to change. People will not make changes if they
are threatened by those changes. People will rapidly adapt to and/or cause change when they
can see an opportunity for themsel ves.



All successful empl oyees possess a key item of knowledge: how to make their managers
happy. Do bosses demand that the current product devel opment process be executed exactly as
laid out in the corporate product devel opment manual ? Well then, how likely are employees to
apply design thinking to that process, potentially disrupting it or completely reinventing it?
How will they know how to make the bosses happy then?

Thisis one of |eadership's toughest challenges. Effective corporate change demands
conversationd lots of them. Managers must tail or their message to individuals or, inalarge-
scal e change process, tailor it division by division. What will inspire the scientists and
engineers? What will move the marketers? Managers and executives need to interview and
observe peopl e in those divisions. They must then design a conversation that will open up
opportunities for their people. In other words, executives and managers need to bring the
designer's tool's and methods to their ownwork. That way, not only are empl oyees engaged in
the change, but they al so see design thinking in action.

Corporate Myopia

Thereisajoke:
Question: How many designers does it take to change a lightbul b?
The Designer's Answer: Does it have to be a lightbul b?

The power of designthinking is that it asks those engaged to think in different way§ about the
product itself, the way the consumer will useit, the way it will be made. Everythingis up for
contempl ation and a shift in perspective. That can be a problem for companies that are
undergoi ng a transformati on to design thinking while al so operati ng an ongoi ng busi ness.

Corporate myopia keeps executives from seeing val ue i n innovations, including new methods

li ke design thinking. Successful executives think that they know what the consumer wants and
what will succeed inthe marketplace. A breakthrough innovation in a product or a process may
threaten an executive's sense of hisworth or not fit her understanding of what is val uable or not
conform to the corporate strategy. In some compani es, anything that does not hit financial

hurdl e rates or show well on forecast sal es volume eval uations never makes it to market.

On several occasions, Nestl¢ executives tried to kill the now-successful Nespresso coffee
system. Nestl¢ was in the food business, not the kitchen gadget busi ness. Executives were
skeptical of atechnology devel oped by research and devel opment (R& D) that did not fit the
mass-market business model of the time and was a mgjor departure from most of Nestl¢'s lines
of business. The Nespresso System survived and thrived when it was established as a separate
company, inadifferent building, and an outsider was brought in for new perspectives and
ideas.

The antidote to corporate myopiais design thinking itself. Rather than executives determining
the val ue of an innovation, design thinking prototypes are held and actually used by consumers
or users. Consumers and users determine val ue and how to improve or add val ue.



12.4 Four Pillars of Innovation for Enabling Design
Thinking

No one, not even expert mountain climbers or the Sherpas who live in the Himalayas, just
shows up one afternoon and starts climbing Mt. Everest. The effort takes years of experience
and months of preparation and requires that many things go according to plan.

In the same way, a corporate culture cannot be formed around design thinking without taking
the time to build a stable base on which that change will rest. There are four critical pillarson
which a shift or transformation to design thinking must be built, asillustrated by figure 12.2.

£

FOUR PILLARS
FOR INNOVATION

> 4

Figure 12.2 Four pillars for effective creativity and innovation.

Pillar 1: Leadership Mandate

The top executives have to commit to innovation using design thinking as a corporate priority;
thisis the corporate equival ent of Agamemnon hauling his ships onto the beach and burning
them. The requirement for desi gn thinking has to be baked into the corporate strategy. The
executives have to learn and practice design thinking. They have to be committed to leading its
adoption throughout the organi zati on.

They have to design and communi cate the case that i nnovati on and design thinking are critical
to the future of the organi zation. That mandate needs to be loud and clear and relevant to

empl oyees across the enterprise. They also must give clear permission to do fresh thinking and
back this up with funding, people, time, and space.



Toillustrate: When A. G. Lafley, Procter & Gamble's CEO, set out to remake that company
around design thinking in 2001, he said, Ak will not win on technol ogy al one. Therefore, we
need to build design thinking into the DNA of P&G.Il And he backed those words up with his
own actions.

Mr. Lafley was aregular attendee at workshops focused on design thinking, where designers
were paired with senior managers so both could share the principles of design thinking. He
also routinely received input from an external design board (those fathers of design thinking,
among others), set up to critique P& G's design decisions. He met regularly with the design
executive whom he had tasked with overseei ng the transformati on, Claudia Kotchka, Vice
President for Design, Innovation, and Strategy, so that he could stay informed about the | atest
steps in the process. On virtually every business trip, he took time to go into consumers' homes
and observe how they lived. In those ways, Mr. Lafley communicated and led, in both words
and actions, the vision and commitment to make P& G a company built around design thinking.

Pillar 2;: Dedicated Infrastructure

A dedicated infrastructure organi zes peopl e, resources, budget, timelines, space, and metrics.
The dedicated infrastructure always mirrors the seriousness of the mandate. If there are visible
resources invested in supporting the mandate, it is taken serioudly. If not, it canbe seenaslip
service. It caninclude specific organizational roles, such as the office of innovation, a function
that goes beyond new products or setting up self-managing teams.

To illustrate: A few years ago alarge, successful health care enterprise held a typical
executive offsite. The top executives discussed good news. Revenues were steadily increasing.
So, too, were margins. They discussed a strategic plan that had been devel oped to ensure
continued growth. But then came a surprise.

—We realized,ll says one top executive, —that what had gotten us this far wasn't going to get us
where we wanted to be in the future. We took areal gut check and asked, -What do we need to
change to achieve the strategic goals we had set?—and -Are we going to make the investment in

those changes?l

The answers were eye opening. It was decided that the corporate culture needed to be
redesigned with a focus on patients. The corporate culture had been centered on fiscal
discipline, a heritage that was val ued and honored. Centering on patients would require a
transformation. It was also decided that this transformati on was worth the i nvestment of money,
time, and the risk involved in changing the operational val ues of a financially stable enterprise
because the executives were smart enough to realize that the risk of staying the same was even
higher.

When an organi zati on takes that kind of risk, though, it does not take it lightly. Inthis case, they
executed systematically, step by step.

Step 1: Conduct a cultural assessment.
A cultural assessment of custom-designed questions was used for interviews and surveys



of employees from every level, function, and geography in the company to reveal the
current culture. This process is not unlike the ethnographi ¢ tool s that design thinking relies
onto reveal the needs of consumers who designers hope to hel p. The assessment was
conducted agai nst the —Bi stinctive Elements of Corporate Culturell (Figure 12.1). The
analysis and report from the survey highlighted key aspects of the culture, the aspects that
would support the strategy and those that would inhibit it, and recommendations to initiate
the transformati on.

Step 2: Set up an office of transformation and a transformation leader ship team.

They called this team —the |eadership coalition.ll 1t was composed of 40 people from
across all divisions of the organization. While not every team member was dedi cated full
time, they all ocated a set amount of time for their new roles, asif part-time jobs. A full-

ti me transformati on executive was appointed and acted as team | eader. The CEO's opening
statement on the coalition's first day was that the group was to leave their titles at the door
as they drafted a new vision, a new mission statement, new corporate val ues, and new
operating practices for the company.

Step 3: Set a budget and some deadlines.

Cultural transformation is neither quick nor cheap. It has hard costs and the need for
sustained efforf atest of commitment, all of which should be considered carefully in
advance. The company had an 18-month window for its first, most important phase of
cultural transformation and allocated a specific dollar amount to make that change happen.
The leadership coalition set a timeline working back from the close of the window.

Step 4: Create ateamto win over the team.

An enrollment team that drew employees from all level's and functions of the organi zation
was asked to inspire and engage the workforce to adopt the company's new direction, even
as it was being devel oped. These team members were trained in design thinking, effective
communi cation, and enrollment. They designed both the message and delivery methods to
fit the company and its peopl e.

Step 5: Create a big commitment, new capabilities and increased capacities, and lots
of project teams.

This company also created a 30-person Keystone Project Teamthat, as its name suggests,
was responsible for devel oping and executing a key project that would move the company
to its new customer-focused goals. A keystone project isa multi-year commitment to
producing critical results that can only be accomplished in the new culture. The Keystone
Project Team commissioned proj ect teams to move the keystone project forward and to
deliver the intended results.

At the same time, 18 of the company's top executives were engaged in a year-long leadership
devel opment i niti ative that would give them the skills to work in an environment where
collaboration was emphasized far more than it had been. As part of the leadership program,
each executive designed and |ed aleadership project.



As one executive said, ke developed areal focus on teams. There was much lessinterest in
executi ves saying, -How can | get this done?—and more on, -How can we get this done?-

Within the 18-month window, the initiative delivered notable change and produced remarkable
results, moving the company from the middl e of the pack to near the top of itsindustry inthe
three key metrics used to measure success.

Note: The first rule of management is that you tend to get what you reward; obviously,
everyone knows that areward structure is needed to support the transformati on. However, the
second rule of management is that you tend to get what you measure; not so obviously, as part
of the infrastructure, you have to put in place a scoreboard to measure the val ue generated by
design thinking. Otherwise, the val ue of designthinkingislost inthe mix of overall business
results.

Fromthe time he joined Clorox in 2009, Wayne Delker successfully drove new product

devel opment as head of research and devel opment and then as chief innovation officer for the
entire company. Dr. Delker invented metrics to measure the val ue derived frominnovation that
hel ped sustai n executi ve management's investments i n innovati on, creating a virtuous cycle.

Pillar 3: Proprietary Creative Process

For an enterprise's i nnovation and design thinking process to complement its culture,
infrastructure, and mandate, it must be their process, meaning it must be proprietary. The
process needs to reflect the unique business and assets of the company, as well asits corporate
culture; ideally, the process should evolve over time.

Learning from | eadi ng-edge busi nesses and educational institutions can and will provide val ue,
so why not just cut and paste their process into your organi zation? \When an organi zation tries
to wedge another entity's process into its own business, the background and organi zati onal
context that allowed the process to be successful in the originating company islost. The

| mpl ementi ng company often finds that the off-the-rack sol ution does not i ntegrate with the
other elements of their enterprise. Simply put, company X's process will not fit company Y's
infrastructure or culturg organizational context because it was not designed to fit. Context
trumps content; context is decisive.

Consider this statement once made by Norio Ohga, the former chairman and CEO of Sony, a
company that has effectively utilized design thinking. -At Sony,ll Ohga said, -we assume that
all products of our competitors have basi cally the same technol ogy, price, performance, and
features. Designis the only thing that differentiates one product from ancther in the
marketplace.ll Design, implement, and utilize a proprietary innovation and design thinking
process for your company.

Pillar 4: Supportive Corporate Culture

A supportive corporate culture is friendly to new ideas, ranging fromincremental to
transformational, and not j ust those from the top down. The culture has to avoid breeding a fear
of risk and failure. Risk management is healthy; risk avoidance is deadly. A supportive culture



limits corporate gravity, inocul ates agai nst the enterprise i mmune system, and fights corporate
myopi a, the three forces we discussed earlier in this chapter.

Compare the corporate cultures of Boeing and Airbus, a duopoly of commercial airplane
builders, and you will find that the cultures are not even remotely similar, while their

busi nesses are essentially the same. Think of the difference in corporate cultures at General
Motors and Toyota.

Thisiswhy culture can be a huge advantage to some compani es and a huge disadvantage to
others. Remember the quote from Herb Kelleher at Southwest Airlines fromearlier inthis
chapter about culture being a differentiator.

Cultures are not one-size-fits-all, and neither cultural transformation nor any serious design
thinking endeavor can be a one-size-fits-all solution. These must be specifically designed with
the exi sting culture and the corporation's purposes and strategic intentions in mind. It must take
into account the organi zation's history, |eadership, and the mandate for change. Any plan put in
motion to move an enterprise on an innovative path toward the future must first begin by
recognizing and revealing where and what the organization is todayf for better or worse.

12.5 Four Stages of Transforming to a Culture of Design
Thinking

Okay, what if we have done a good job and convinced you that you need to transform your
corporate culture with design thinking embedded init? What if you have realized that a
designed culture with design thinking embedded init would give your enterprise a competitive
advantage? Beyond the five steps and the four pillars outlined above, there are four stages to

move your organi zation through for a successful cultural transformation (or any organi zati onal
transformation, for that matter).

Stage 1. Reveal

e What are the current aspects of your strategy, culture, processes and practices, systems,
and structures that enhance or inhibit design thinking?

e What are the hidden assumptions and deeply held beliefs that operate as aninvisible
force in the organization, telling people what is possible and not possible?

e \What are the unwritten rules for success?

e How are new products and services brought to market? Is the company driven by
internal decisions or customer insights?

e How do past failures, as well as successes, determine peopl €'s thinking about the
busi ness, market dynamics, the competition, and the customer?

e Areyouinnovating or just keeping up with the competition?
e |syour company's rel ationship with the marketpl ace generative or reactive?



Assess the current culture agai nst the Nine Elements of Corporate Culture.

Stage 2: Unhook

What i nterpretations and beliefs cloud your view of the facts?

To what degree do you blame forces outside of your control for your results, for
example, —H's the economy, Il Marketing's data is flawed,ll -R&D can't deliver on our
customer needsll?

Are you listening to what your customers are actually telling you, or do you already
know what they are going to say?

To what degree have your ways of doing things become the only way of doing things?
What was said in the past and has now become the way it is?

What are the sacred cows that need slaughtering?

What assessments and judgments were made and are now rel ated to as facts?

Take responsibility for al of those conversations, stop relating to them as reality, and
put them aside.

Stage 3: Invent

What will be the marketplace in the future?
What kind of company would thrive and be wildly successful in that marketpl ace?

What will be the purposes and ambitions of your organi zation that will inspire,
challenge, and excite the peopl e who are your organi zation?

What values will support your commitments? What are the fundamental principles that
will inform peopl e's thinking and working?

What is your |eadership mandate for design thinking?
What will be your proprietary innovation and design thinking process?

How do you need to design your strategies, processes and practices, systents,
structures, and teams to |everage design thinking?

What rewards and recognitions will reinforce and support design thinking?
How will you measure the val ue generated by design thinking?

Stage 4: Implement

|s |eadership aligned with the future that is being created?
Inwhat new conversations will you engage the peopl e of your enterprise?
How are you going to get peopl e to work across functional lines?

How are you going to get the customer present in virtually every conversation and in
every day of work?



Wheat projects and initiatives will utilize design thinking?

Do you have a communi cation strategy that i s sufficient to support the culture change
(communication increased by a factor of 10)?

What education and training will make a difference in empowering and enabling what
peopl e within the company?

Are people held accountabl e for behaving and acting consi stent with the new culture?

12.6 Conclusion

The lesson of this chapter? Design thinking is a powerful new approach to business. Design
thinking would likely be a source of competitive advantage, if it were embedded inthe
corporate culture, as well as the company's strategy, processes and practi ces, systems, and
structures. Those companies that have embedded design thinking have found that it produces
great results for customers, employees, and their organi zations as awhole. To embed design
thi nking means both a strategic and cultural transformation for most large corporations. But
cultural transformation is complex, difficult, and fraught with risk. To use design thinking to
achieve competitive advantage, the corporate culture must at least align with and, ultimately,
pull for design thinking. By installing certain structures and by working on specific el ements of
the culture, executives can achieve this level of performance for their busi nesses.
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Chapter 13
Knowledge Management as Intelligence Amplification

for Breakthrough Innovations
Vadake K. Narayanan
Drexel University
Gina Colarelli O'Connor
Rensselaer Polytechnic I nstitute

Introduction

Design thinking has emerged as the next frontier in the competitive landscape of many
industries and firms. Design thinking has been defined as combining empathy for the context of
a problem, creativity in the generation of insights and sol utions, and rationality in analyzing
and fitting various sol utions to the problem context (Kelley & Kelley, 2013). Its principles and
practices are directed toward i ntractabl e human i ssues, so-called wicked problems for which
an optimal sol ution or even a knowabl e sol ution may not exist (Buchanan, 1992). It is a method
of creative action and experi mentati on, focused on sol ving complex problems.

How to best handle knowledge for large intractabl e problems for which optimal solutions are
not knowabl e is atantalizing arena for purveyors of knowledge management experts to explore.
Typically, organi zations structure their knowledge management systems to cumul ate
knowledge, experience, and expertise in certain market and technol ogy domains, and leverage
that knowledge repeatedly to enhance their efficiency and effectiveness, thereby outpacing
competitors and maximizing profitability for their shareholders. Partly as a consequence,
knowledge management (KM) approaches have mostly been applied to these routi ne facets of
an organi zation's operations, including product devel opment, market orientati on, customer

rel ationshi p management, and others, where known markets and known technol ogies are
leveraged for success, and the challenge i s being more efficient and effective than competitors.
But the application of KM principlesto designthinking is also a fruitful arenafor
consideration.

KM had its origins ininformation technology (1T), but recognizing that decisions involve
informati on and knowledge, not merely data, the KM that many organi zati ons i nsti tutional i zed
came to be viewed as a function dealing with acquisition, utilization, and dissemination of
knowl edge. Indeed, in some facets of product or business devel opment, KM tool s have been
valuable. However, the —fuzzy front end of innovationll did not and indeed could not benefit
fromtraditional KM tools. Some suggest that this situation is beginning to change.

This chapter will focus on the perspectives, principles, and practices required in KM to
address the world of breakthrough innovationg innovations that demand design thinking
because they are characterized by high levels of uncertainty and address big, complex, and
someti mes i ntractabl e problems. We will discuss the shift in perspective fromintelligence



leveraging to intelligence amplification as a key characteristic of KM to address the arena of
breakthrough innovations. This shift emphasi zes the rol e of insight devel opment over
|everaging available knowledge.

The chapter will deal with the tools for embedding KM in design, with examples from severa
large but | eadi ng-edge compani es and other organi zati ons such as i ncubators, idea labs, and
consulting organi zations. The tools will be described within the framework of discovery,

i ncubati on, and accel eration, three capabilities necessary for breakthrough innovations
(O'Connor & DeMartino, 2006; O'Connor, Leifer, Paulson, & Peters, 2008). The material in
this chapter is targeted at people in corporations and other organi zati ons (such as incubators)
who engage in innovation of a nonincremental nature, and who find that the more they leverage
what is known, the further removed they are from the possibilities that their opportunities
enable. We hope this chapter provides aframe of reference to hel p readers recogni ze that they
are engaged in a different sort of innovation altogether, and that the use of knowledge must
occur in adifferent way than typifies most organizational practices today.

13.1 Designing Amidst Uncertainty

Much of the world of design for new product devel opment (NPD) has been fitted within the
traditional Stage-Gate process (Cooper, 2001). Ideas are generated, screened, and approved
by a gate review board, and the project follows a sequence of steps designed to ensure cross-
functional invol vement through project scoping, building the business case, detailed design and
devel opment, testing and validation, and launch. While the team may not have access to the
necessary information, it is easily accessible using traditional tools. This approach works well
for incrementally new products that | everage past designs, technologies, and customer
loyalties.

But firms al so introduce breakthrough innovations. These opportunities arise in a couple of
ways. One way is to engage customers directly to understand a deep-seated problem, find

sol utions, develop really new products and services, and get to market first. A second
approach is based on identifying applications for advanced, emerging technol ogi es that enable
new sol utions to interesti ng problems. Companies that invest heavily in research and
development (R&D) devel op deep technical expertise and can gauge shifts in technol ogy to
meet known and unknown needs in the marketpl ace. Firms that adopt the first way are

someti mes | abel ed Need Seekers, and those fol lowing the second approach Technol ogy
Drivers (Jaruzel ski, Loehr & Holman, 2013). Both of these approaches lack compl ete
technical or market expertise, respectively, in the domaininwhich they are innovating, and so
they operate in domains of uncertainty. But they do produce breakthroughs. Regardl ess of
which approach, both can benefit froma KM framework and tool set that hel ps managers
expand beyond current knowl edge base. Technology Drivers do not use their current customer
base as areferent for future innovation. And those engaging deeply in the market to identify
unarti cul ated needs do not necessarily draw on known sol utions as they forge a new product
for a deep seated need they've uncovered. Infact, they may work with customer partners to co-
devel op sol uti ons through experimentati on.



These groups' innovati on experiences compare with those using the Stage-Gate~ process for
incremental innovation as more ambi guous; forecasts, busi ness cases, operating models,
market reactions, and production systems are all unknown. Following O'Connor and
DeMartino (2006), we define three basic stages required for breakthrough i nnovations (BIs):
discovery, incubation, and accel eration:

Discovery: Involves creating, recognizing, el aborating, and arti cul ating potentially
breakthrough opportunities. Discovery activities can include invention and |ab research,
hunti ng inside and outsi de the company for ideas and opportunities, partnering with
universities and licensing technologies or placing equity investments in small firms that
hold promise.

Incubation: Matures breakthrough opportunities into business proposals. A business
proposal is aworking hypothesis about a technol ogy platform, potential market space, and
a business model. Incubation is not complete until that proposalf or, more likely, a number
of proposal's, based ontheinitial discoveryf has been tested in the market, with aworking
prototype. The skills needed for incubation are experimentation skills. Experiments are
conducted not only on the technical front but al so for market |earning, market creation, and
testi ng the busi ness proposal's match with the company's strategic intent.

Acceleration: Activities ramp up the fledgling business to a point where it can stand oniits
own relative to other business platforms in the ultimate organizational unit (SBU) inwhich
it will reside. Whereas incubati on reduces market and technical uncertainty through
experimentation and learning, accel eration focuses on building a business to a level of
some predictability in terms of sales and operations. Accel eration activities include
Investing to build the business's physical infrastructure, focusing and responding to market
|eads and opportunities, and devel oping repeatabl e processes for typical business
functions such as manufacturing scheduling, order delivery, and customer relationship
management. Scaling a business involves uncertainty on a variety of dimensions as the
opportunity is faced with many degrees of freedom and the company's and market's
reactions to choices made are extremely malleable.

Discovery, incubation, and accel eration differ markedly from the conventional Stage-Gate
process for NPD, where markets and sol utions are drawn from the exi sting stock of knowledge
and expertise held within the company. For the breakthrough i nnovati on stages, the firm cannot
rely onits past storehouse of knowledge. It must instead rely onits ability to amplify what it
knows. The company will be engaged in creating new knowledge together with market agents
as the opportunity is enlarged in discovery, and then incubated and accel erated into a full-
fledged new business.

Table 13.1 provides a summary comparison of the differences between incremental and
breakthrough innovati on and the challenges of KM for each. We take this theme up next.



Table 13.1 Differences between Incremental and Breakthrough Innovations

Incremental Breakthrough

Characteristics of

the process

Knowledge of High Low

customers

Knowledge of High Low

technologies

Characteristics of Sequential/Stage-Gate lterative

the process

L evel of Low High

ambiguity

Utility of design  Moderate Critical

thinking

KM

characteristics

Per spective Intelligence, leveraging Intelligence, amplification

Objective Embed KM toolstoincreasethe KM toolsfor (1) insights, (2)
efficiency of the process inventions, and (3) experiments

13.2 Knowledge Management Tasks for Breakthrough
Innovation: From Intelligence Leveraging to Intelligence
Amplification

KM as practiced in organi zations has relied on a number of tool s that enabled intelligence
leveraging: garnering existing data and knowledge to create effi ciencies in organi zati onal
processes. Broadly, these tool s enabled codification and di ssemination of i nformation, and

I dentification or establishment of social networks. These tools (e.g., FAQs, data mining),
organi zational mechanisms (e.g., communities of practice), and anal ytic approaches (e.g.,
social network analysis) have come to represent the technical core of KM; they enable
embedding best practices in many organizational processes. During the past two decades,
spurred by the IT revol ution, many corporations have institutionalized a KM function.

Recogni zing that decisions involve i nformati on and knowledge, not merely data, KM came to
be viewed as a function dealing with acquisition, utilization, and dissemination of
knowledge. Over time, KM scholars and managers have devel oped a number of tools currently
In use in organi zations. These tool s enabled intelligence leveraging: garnering existing data
and knowledge to create efficiencies in organizational processes. Table 13.2 provides a select
set of KM terms and tool s in use today.



Table 13.2 Knowledge Management Tools for Intelligence Leveraging

1. These tool s include data warehousing, knowledge engineering, and FAQs.
Codification Corporations like Siemens employed KM to enhance the effectiveness of the
and bidding process in the market, transferring knowledge gained from devel oping
dissemination economies to emerging economies.

of explicit

data or data

that can be

digitized

2. Transfer  Thiskind of data (especially best practices) cannot be digitized, but has to be

of tacit data transferred fromindividual to individual. The tools include mentoring or
communities of practice where individual s invol ved in the specific set of
practices (e.g., new product devel opment) form a learning community to share
practices and |earn from each other. Some organi zations like NASA addressed
the scarcity of talent (e.g., program managers) due to retirement by investingin
training and mentoring a new generation of project managers. Professional
organi zations such as, for exampl e, the Project Management Institute, have
I nstituted communities of practice for project managers.

3. Toolsto  Thesetools enable accessing individuals within a firmor outside who have

identify knowledge or expertise that may enable individual s or teams to performtheir
individuals  tasks. Social network analysis tools are an example. The consulting firm
with McKinsey and Company is reputed to have a systemin place to access

knowledge individualswith expertise for specific domain areas.

As noted in the previous section, in the case of incremental innovation, relatively low levels of
ambiguity characterize the discovery, incubation, and accel eration stages. Thus, the individuals
or teams that are involved in the discovery are familiar with the markets, customers, and the
dominant designs (and the technol ogi es undergirding them). Their tacit knowledge and
attendant interpretive frames are robust enough to wade through the databases and knowledge
depositories. Similarly, incubation can be model ed as a structured process (e.g., Stage-Gate
process) using well-understood tool s to gather i nformati on about customer preferences and
busi ness model's, and accel eration has some chance of success because reasonabl e predictions
can be made about cash flows and returns on investment. Inincremental innovations, KM, as
intelligence leveraging, can enhance the efficiency of the process by enabling the search of
market and customer data through knowledge depositories, deriving best practi ces though the
creation of communities of practice, whereby product devel opment teams are brought together
for sharing their experiences, and building social networks for the transfer of personal
knowledge.

Breakthrough innovation, however, requires that KM functiong  acquiring, disseminating, and
utili zing information and knowledgg take on a hue that i s different from the case of
incremental innovati on because Bl stages, especially discovery and incubation, are
characterized by high levels of ambiguity. Very often, the engineers involved in the discovery



stage may be familiar with the technical details of the proposed sol ution, but neither they nor
their marketing colleagues understand the markets and customers (who may not yet exist).
Indeed, in the case of Technology Drivers, companies typically misjudge how the application
markets unfold for the opportunity, where the products are likely to earn the highest returns, and
how to meet the cost of capital objectives. Inthe case of Need Seekers, the individuals who
are close to the markets and customers often are blind to the more effective sol utions to the
customer needs (see Christensen, 2000). Incubation requires market engagement more intensely
than can be obtai ned through traditional market research techniques (Leonard-Barton, 1995),
and both prototype and business model devel opment involve —eut of the boxll thinking
increasingly discussed inthe literature. Even accel eration, with its focus on scaling the
business, is fraught with unknowns regarding new processes, scaling issues, and market
inquiries about new applications that require different tool s than those that presume a
grounding in what is known to be an adequate basis for judgment and decision making.

Breakthrough i nnovati ons can be facilitated by KM in the sense of intelligence amplification.
By intelligence amplification we refer to the processes of discovery, imagination, and
experimentation by which individuals, teams, and organi zati ons expand their base knowledge,
perspectives, and practi ces beyond what is currently avail able to them. Here, the focus is not
on the efficiency of the process but on devel oping insights, unl eashing i magination, and
enabling experimentatiorf activities that are the key to success during discovery, incubation,
and acceleration. Thisinturnrequires afocus oninterdisciplinary, peripheral, and sometimes
specul ative i nformati on and exceptions (Ruggles, 1997). For example, to develop insights, the
individuals (or teams) involved in Bl must gain exposure to informati on about potenti al
markets or applications not intheir areas of expertise; they may need to engage the customer
more intensely, may need tool s to unleash their imagination, and may have to be coaxed to
experiment more frequently than in the case of incremental innovation. To unpack the enabling
activities ininsight devel opment, imagi nation, and experimentation, we highlight five key
functions that are part of knowledge amplification.

1. Information arbitrage

An informeation arbitrage function invol ves the deliberate movement of data and knowledge
from one | ocation to another to create val ue. In the context of breakthrough innovation,
where problem solution links are not obvious, this function allows for creative links of
disparate el ements of i nformation. Informati on arbitrage addresses questions such as: How
might we coupl e —problemsll and —sol utionsll in a manner that yields highest returns? In
other words, how might we move technol ogies to their most productive uses and/or
identify the most effective sol utions to customer problems? Exampl es of information
arbitrage at work in companies include technol ogy fairs, for example, which 3M and others
hold for internal personnel. Exposing members of business units or other global regionsto
the technol ogical capabilities and discoveries that the company has allows 3M to increase
the likelihood that someone in the company will articul ate a new busi ness opportunity
because of their recognition of what is possible in the technol ogy sol ution space. Another

I nteresting version of information arbitrage stems froman HR policy. At Air Products, the
director of New Business Devel opment encouraged his staff members to attend multiple



conferences each year to expose themsel ves to new markets, with the caveat that they could
not attend the same conference two yearsinarow. They were required to |earn about new
markets each time. Each of these practices of informati on arbitrage unleashes i magi nation
and enabl es i nsight devel opment through specific managerial actions.

. Customer engagement

This function invol ves deep engagement of the customers in the design and use of product.
How might we engage the customer in the design process in a meaningful and productive
fashion to conceptualize and prototype products? IBM's earliest attempts at devel oping an
el ectronic book in the mid-1990s took place in partnership with Boeing. The first
perceived application was away to simplify the cumbersome manual s used by aircraft
mai ntenance crews. So the IBM team | oaded those manual s into an e-format and asked the
mai ntenance crews to go about their work with the new devices. Three months later the
IBM team engaged them to understand their reactions to this novel technology, and a
number of iterations regarding the display, battery life, and storage capacity of the first e-
book resulted from that experiment. This managerial practice of engaging an innovation
team al ong with a customer partner in experimental |earning enabled insight far beyond
what any traditional KM technique might have surfaced.

. Visualization

This function invol ves creating graphical (two- or three-dimensional) representati ons of
products and busi ness model s that enabl e individual s (designers and customers) to get a
nuanced understanding of the aestheti cs and functions of products or the coherence,

compl eteness, and val ue potential of business models. How might we enable individual s
and teams to visualize their products and business model's, both of which may be hazy in
the beginning in the case of breakthrough products? The first presentati on of a concept
within Kodak for satellite-based photographs of earth to aid farming were simply dummied
photographs that showed possible ways to analyze crop and field size and shape to
maximize crop yield. The dummy photos sold Kodak's Venture Board on the idea by

hel pi ng them imagi ne the possible.

. Fail fast

This principal underscores the need for fast experi mentati on whereby an idea can be tested
without much investment, and the unsuccessful ideas can be weeded out quickly. How
might we devise a process to (a) allow individuals and teams to fail fast, (b) learn fromthe
process so that early-stage investment of resourcesis low, the processis kept iterative and
recursive, and thereby (c) enhance the probability of success?

. Application migration

This is the phenomenon observed in technol ogy push and breakthrough innovation
environments in which a product is launched for one purpose but ends up being used for
many others. How might we leverage breakthrough technol ogies into markets that were
never imagined or planned? What are the best ways to speed the diffusion of a
breakthrough innovati on into niche applications? Analog Devices commercialization of its



accel erometer-enabling computer chip started with akiller app dream of replacing the
detonati on system for airbags, but inreality started with satellites, gyroscopes, niche video
games, and many other smaller market opportunities before the killer app was realized.
None of those first markets were predicted or planned, yet market experiments led to new
insights.
Implicitinthis set of five activitiesis the recognition that in order to be useful for Bl, KM has
to assist individual s and teams to —Hventll rather than —embed best practicesll identified. Each
of these KM practicesis a managerially controllable action that can be taken to enhance insight
devel opment, enabl e i magi nation, and encourage experimentation, all of whichlead to the
outcome of knowledge amplification.

KM can accomplish these through a variety of organizational mechani sms and technol ogy
enabl ers. Organi zational mechanisms include individual roles such as knowledge brokers,
facilitators, and transition managers and i nstitutional mechani sms such as communities of
practice (Wenger, 1988). Knowledge brokers serve as bridges of information by connecting
peopl e or teams who have different pockets of i nformation and knowledge. Facilitators are
individuals who are trained to guide a discussion group with specific goals. Transition
specialists understand the challenges of transiti oni ng between stages and hel p make the group
or organi zation movement smooth. Technol ogy enablers include physical resources, IT
augmented tools, and knowledge depositories.

Inwhat follows, we will illustrate how several knowledge amplification tool s facilitate the
discovery, incubation, and accel eration stages of Bl. Table 13.3 provides a summary for
reference.



Table 13.3 KM's Support for Breakthrough Innovation

Stages of Discovery I ncubation I ncubation Incubation/Accelerati
Breakthrough
Innovation
KM Tasks Information Customer Visualization Fail Fast
Arbitrage Engagement
KM Tools e Inventor e Extended use e Rapid e Learning planand
experience trials prototyping  business experimer
e Technica e Customer e Visud e Discovery-driven
conference immersion labs simul ation plan
presentations , pjsoussion e Interactive e Crowdsourcing
J :[Tgcnf;lngtl_ogy groups/platforms  simulation CRM and aLtormate
r on- Co-designtools e Business feedback systems
tables
model
e T-A-P-M canvas
mind maps
e |deajans
and idea
capture tools
¢ |dea
combi nation
tools

e Ethnographic
observation

13.3 KM and Selected Tools for Breakthrough
Innovation

Discovery

As mentioned previously, the objective of discovery isto generate ideas or novel technologies
and devel op and el aborate them into robust potential busi ness opportunities, which are then
tested out in Incubati on. We summari ze three tool s that amplify what is known: ideajans,
technol ogy transl ati on tabl es, and technol ogy market mind maps.

ldea Jams

IBM is known for hosting dayl ong meetings around the globe to which they invite experts
across awide variety of fields to participate inidea generation sessions. The objectiveisto



consider big problems, technological progress, and socia challenges and generate a plethora
of ideas for new business platforms. IBM's first innovation jam took place in 2006, comprised
of two 3-day sessions in which 150,000 IBM empl oyees, family members, business partners,
clients, and university researchers participated from 104 countries in online round-the-clock
dial ogue about potential growth opportunities (Bjelland & Wood, 2008). Every single post
was captured and anal yzed to discern the best new ideas for creating business opportunities
from the technologies. IBM executives view the jam as valuable, and indeed 10 breakthrough
proj ects were launched as a result. They continue to modify the process to make better use of
the knowl edge gai ned through subsequent jam sessions.

Technology Translation Tables

When inventors describe a new discovery, it is easy to get lost in the technical details that most
excite them. A technology tranglation table is a useful aid when interviewing inventors and in
subsequently researching and thinking about the possibilities that the invention may enable. The
technol ogy transl ation table is a three-part tool (see Appendix 1). The tool appears to be
simple, though a thorough treatment of the transl ation requires deep thinking, conversation, and
research to maxi mi ze the opportunity analyst's understanding of the scope of the opportunity's
potential . Part | is a description of the business concept (Appendix 1a). It describes the

technol ogy, what it does, and why it isimportant, in just afew sentences. Second (Appendix
1b) is atable listing the key features of the technol ogy, one by one, and how each differs from
what is currently known. Whether val ue can be attributed to each of these differencesis not
important at this stage. e know that for breakthrough innovations, the feature that inventors
and companies believe at the outset i s the feature of val ue frequently turns out not to be the
case; instead, another feature is considered val uable. Therefore, it isimportant to be as
thorough as possibl e in describing each dimension of difference this technol ogy offers over
what is currently known or available. Finally is the technol ogy transl ation table (Appendix 1c).
Each key feature described in the previous table is broken downinto the intellectual property
claims that would be made in a patent application for the invention. Each claimis listed along
with commentary about who might val ue that difference. The latter task requires creative
thought and a broad scope of applications.

Technology Market Mind Maps

Another mechanism for hel ping the discovery analyst link technol ogies and markets to find
breakthrough opportunities is a technology market mind map. Thistool is a useful systematic
process for either finding applications for technologies or finding technol ogies and product
ideas for market needs. Several examples are described here, and the tool is arrayed in
Appendix 2.

Each mind map is composed of four el ements, arranged in different patterns for each case. The
elements are M (market), A (application), P (product), and T (technology). The most
conventional approachis to start with a market that we el ect to serve, and ask, “What problems
do you experience?l Those are the application areas. For each, we generate multiple products
that may serve the problemin different ways. Each is executed via a different technol ogy. In



this pattern (shown in Appendix 2a), we search for a technol ogy that solves a particular market
need. For example, company X serves the energy market. Energy applications include in-home
heat, mobile energy, and clean energy. For each we have multiple product/service offerings.
For exampl e, batteries and fuel cells provide mobile energy. Clean energy al so incorporates
fuel cells, so different applications can actually have a product in common. Eachis fulfilled
through a different technol ogy.

A different approach, also common, is to start with a novel technol ogy that we believe could
generate a breakthrough innovation (shown in Appendix 2b). Just as the technol ogy transl ation
tool guides us, we use this mind map to ask oursel ves about potential uses, or applications, for
the technol ogy. From there we ask who cares about those uses to uncover possible market
segments. Each segment may need a different formul ation of the offering, or product design.
DuPont's bi odegradeabl e Pol yester branded as Biomax—~ was commercialized in this manner.
The material could be used for many applications and could be designed to degradeina
prespecified period of time, depending on the user's need. Many potential applications were
experimented with, including mulch, bags for harvesting bananas, diaper liners, and more. For
each application there were multiple markets. Mul ch, for example, could be targeted at home
gardeners, farmers, or gardening communities. The product formulation differed for each one.
It was made into sheets, scraps, pellets, or molded into plant containers. Similarly, diaper
liners are marketed for babies, toddlers, and the elderly. Products vary by size and shape.

The critical KM amplification activities at this stage are informati on arbitrage and, to alesser
extent, visualization, as technology and markets are joined for an application. KM brokers who
have access to a breadth of informati on can put individual s and teams in touch with needs
and/or solutions associated with new markets and new sol ution domains. Knowl edge brokers
can induce the teams and individual s to ook outside their habitual domains for needs/sol utions
by accessing knowledge outside the firm, including external consulting firms with relevant
knowledge. A knowledge broker's breadth of i nformati on and willingness to reach out to new
sources of informationis acritical resource that can assist the teams and individual s in zeroing
in on the more profitable venues for any specific Bl opportunity.

Incubation

Traditionally, incubation required devel oping prototypes that may not have been ideally
designed for maximizing customer interface, but whose purpose was to all ow customers to get
used to the breakthrough technol ogy in an experiential manner. We know that customers will
react negatively to most changes that they cannot compare with their current usage patterns.
Computed tomography (CT) scanners fail ed focus group and concept tests because doctors
believed that X-ray technol ogy served the imaging purpose well. Househol ds rejected
microwave technol ogy for cooking applications because the change in behavior upset too many
norms regarding food preparation time and energy investment. Many other examples exist to
rei nforce the point that extended time with the new product is required before customers can
provide valid feedback. So the methods that i ncubati on managers have traditional ly used
required lengthy time periods before they were confident that the market reacti ons they were
getting could be considered valid. These approaches are excellent for |earning but can be



costly interms of time and money. Newer digital technol ogies help to alleviate some, though
not all, of these challenges.

Customer Immersion Labs Including Visual and Interactive Simulation

Customer immersion labs are |abs outfitted with equipment and digital technol ogy that enables
exposure of 3D, real -time depictions of product assembly, design, or servicing. They are used
by incubati on teams to gather reactions and data on new product designs directly from
individual s as they are using them by providing a simulated experience. Such visual immersion
can be useful for capturing reactions from multi ple members of the val ue chain, including end
users, mai ntenance and service personnel, assembly line crew, sales technicians, and account
managers. In this manner, technology mimics reality as closely as possible. While extended use
over time is not possible with immersion labs, immedi ate reacti ons regarding serviceability,
usability, and ease of assembly can be easily captured.

Rapid Prototyping

Computer-aided design (CAD) software has become increasingly sophisticated and now can
create 3D digital model s to replace wooden or plastic mockups of products to ensure they can
be produced. Craftsmen canwork from these 3D models now rather than from 2D drawings.
The model s can be projected so that the designer and customer can examine a prototype
together. Electric Boat, a defense contractor that supplies nuclear submarines to the U.S. Navy,
now relies on 3D visualizations over its wooden mockups, thereby reducing time, expense, and
cost of rework dramatically (Jaruzel ski et al., 2013). Currently, the company is investigating
the use of those model s to generate hol ograms of the inside of the submarine to improveits
design and layott.

Three-dimensional printingis rapidly gaining ground as the most effective tool for
experiencing a product, both with internal collaborators and with customers. The key
differenti ating feature of 3D printing is the speed with which the mockup is made, which can
be a matter of an hour. Changes can be made based on user response, and a modified mockup
can be generated in a very short time to test the user's reacti ons and make necessary
modifications.

Immersion-type | abs, coupled with visualization tool s, are also useful for building and

eval uati ng busi ness model s for the product. Google, for example, runs boot camps where
prospective venture teams are invited to work on business model s for their start-ups, and they
receive in-depth feedback from analysts.

The central KM activities for this incubation stage invol ve deep customer engagemert,
visualization, and fail fast. KM roles can facilitate deep but multidisciplinary sessions that
often happen in customer immersion laboratories, and KM can either manage these internal
|abs or access external incubators. IT augmented tool s are now availabl e as technol ogy
enablers for visualization, whereas process tracking can enabl e fast failures by keeping an
organi zational memory of past trials, successes, and failures.



Acceleration

The accel eration stage requires devel oping and i nsti tutional i zing processes that will enable
reliability, predictability, and scaling, all while the business is experiencing rapid growth.
Conventional scaling tools include design for manufacturability, quality function depl oyment,
and process development. All are important, and all take time and attention. While no
substitute for some of these tried-and-true tools for managing growth and quality, new tools are
emerging that can ease the financial and time pressures of an accel eration manager who is
trying to grow a business and can hel p given the context of uncertainty of manufacturing
process, organizational fit, deployment, and customer |oyalty that he or she faces.

Usage Sensors

New, unintended uses may emerge as the market begins to incorporate the innovation into daily
life. Baking sodais used to clean carpets and |aundry and deodorize refrigerators. None of
these uses were imagined by the original devel opment team, who formul ated it as a kitchen
ingredient. Other similar exampl es exi st that expand and el aborate the busi ness opportunity
beyond what the new busi ness manager may have imagined. Recently, firms have adopted
usage sensors to track the numerous and unintended applications of its new product that may
turnit into a true business platform serving a broader array of needs than originally imagined.
These tool s enable companies to collect and analyze usage data directly fromthe user via
automati ¢ tracking technol ogies (Jaruzel ski et. a., 2013). These are particularly relevant to
web-based offerings, where click-throughs, time spent on certain pages, and prices paid are
just afew of the elements of data that could be useful for expanding the business.

Although KM in the informati on-leveragi ng sense begins to be increasingly relevant for this
stage, KM can underscore the need for product migration as the Bl launch is completed. KM
can provide the knowl edge repositories from the previous stages and garner the tacit
knowledge of the teams involved in the launch through knowledge engineering approaches to
build other applications.

Design and devel opment communities generate their own principles and approaches over time,
partly as aresult of |earning from experience. Some of the deep expertise in this kind of

multi disciplinary environment remains tacit and is not easily transmitted i n organi zati ons over
time and | ocations. Here, the communities of practi ce and knowledge capture methods
developed in traditional KM may be extremely useful. Asinany innovation, this requires the
support of senior management, who are ultimately the keepers of organizational culture.

13.4 Organizational Implications

Inlarge firms, where new business growth is generated through breakthrough i nnovations, a
KM amplification function is most useful. Especially in the early stages of a breakthrough
innovation project, KM has the potential to influence the evolution of the project in value
creating ways. To accomplish this, afirm has to devel op an appropriate organi zati onal
architecture. As shown in Table 13.4, the organizational architecture may include setting up



idealabs or knowledge broker roles. Since all these require commitment of resources,
different firms may adopt different mechanisms.

Table 13.4 Implementation of KM as Intelligence Amplification

KM Optionsfor Organizational Cultural Prerequisites
Function Architecture
|nformeation Data: Knowledge Receptivity to ideas from other perspectives
arbitrage repositories; external

sources

Roles: Knowledge brokers

for technol ogy and

applications
Customer Facilities: Idealabs Tolerance for multidisciplinary inquiry
engagement Roles: Knowledge brokers

for lead users

Visualization  Tools: Visualizationtools  Context of creativity or thinking out of the

Roles: Expertise inthe use box. Ability to deal with complex problems.

and interpretati on of tools

Fail fast Tools: Rapid prototyping Tolerance for failure
Roles: Expertise in the use of Failure as an occasion for learning
rapid prototyping tools
Application Facilities: Venture camps Nondefensive climate for authenti c feedback;

migration Roles: Facilitators, opportunism

opportunity brokers

A second requirement for i mplementation i s the presence of a supporting culture. As also
shownin Table 13.4, the organi zation and team | eaders require a heal thy attitude toward
multi di sciplinary thinking, ideas from outside, courage to undertake | ow-cost experiments
without fear of reprisals for failure, and, finally, the willingness to undertake disciplined
inquiry beyond intellectual domains familiar to the firm. This means new business creation
teams, their team |leaders, and those to whom they report must be willing to admit they do not
have the answer and that, in some cases, the answer is unknowable for now. To nurture this
culture i s the single most i mportant | eadership act in the impl ementati on of intelligence
amplification.

These firms typically encounter two pitfalls. Thefirst isimposing intelligence leveraging as a
KM approach for breakthrough innovations. Intelligence leverage relies onwhat is already
known rather than on learning the new, and is an approach, as we have argued, that is



appropriate for incremental innovations. Yet we see this occur all the time in companies,
where admitting one does not know is viewed as weak and canresult in a career misstep. As
mentioned, thisis where |eaders must step up to enact the appropriate culture changes. A
second pitfall is the use of intelligence amplification tools as silver bullets. These tools are to
be viewed as facilitating a form of inquiry that is different from the ones typically conducted in
organi zations, and hence the shift in perspective, rather than the tool s themsel ves, is the critical
end point.

13.5 Appendices

Appendix 1: Technology Translation Tool

Appendix 1A: Introduction of the Technology, Its Points of Difference, and
Problems It Addresses

The devel opment of the liquid lens has been known for awhile, but the fast focusing of water
droplets by use of sound waves is the novel idea presented by Dr. H. This type of technol ogy
would be applicableto cell phone cameras and other devices requiring a small camera.

Two companies have already devel oped products that use a liquid | ens concept. Company X
has invested in this technol ogy for the past 10 years. As aresult, it is able to manufacture
liquid lenses for commercial use. In collaboration with company Y, half amillion lenses per
month are being produced since September 2013. The main clients presently for liquid lenses
are miniature camera phones, inwhich power consumptionis a mgjor concern. The process
using their technol ogy requires between 10 and 100 volts. By comparison, Dr. H's invention
requires a couple of millivolts.

Dr. H has already proven the invention's camera capabilities. In tests, his camerawas able to
take 250 images per second at varying focal lengths. He envisions a camera that could instantly
capture tens of images with different focal lengths, and then use simple image-analysis
software to determi ne the sharpest i mage.

In short, the novelty of this technique lies in the creation of a high-speed, adjustable lens using
aliquid lens and an oscillating device. Its mai n advantages over its existing competing
technol ogies are higher speed and lower power requirements.

Appendix 1B: Technology's Key Features and Associated Comments

Cost Inexpensive as the lens is made up of adrop of liquid
Robustness More resistant to accidental damage as there is nothing to break
Power Consumption High efficiency, requires afew millivolts

Speed Very fast, claimed to be able to capture 100,000 frames per second

Appendix 1C: Claims of the Invention and Who Might Value Them



Claims of Invention and Key Attributes of
the Technology

A key feature of this new technique is thet the

water stays in constant, unchanging contact with

the surface, thus requiring less energy to
mani pul ate.

There is no need for high voltages or other
exoti ¢ activation mechanisms. This means that
this new lens may be used and integrated into
any number of different applications and
devices, making many applications feasible.

The great benefit of this new deviceis that you

can create a new optical systemfromaliquid
lens and a small speaker, which along withits
driving circuit can be easily manufactured in a
small and lightwei ght package.

With small enough apertures and properly
selected liquid volumes, itis able to create a

lens that oscillates as fast as 100,000 times per
second and still be able to effectively capture

those images.

The liquid lens that captures 250 pictures per

second and requires considerably |ess energy to

operate than competi ng technol ogies.

Thelensissimpler than earlier liquid lens
designs that use a combination of water (or
some other fluid capable of conducting

electricity) and oil as well as an electric charge

by using water, sound, and surface tension to
adj ust the focus.

Reasons for Claims/Attributes Being
Benefits and Who Would Value This
Benefit

Presently, cell phones consume alot of
power while shooting avideo or clicking a
picture. Most of the power is consumed
during focusing the object.

Low voltage requirement is attri buted to the
method of creating oscill ati ng through sound.
Potential applications including cell phones,
web cams, and satellite imaging will be the
ones the most benefited.

Presently most of the cell phone camera
packaging is primitive and creates a bulky
look. The tiny camera canfitinafew square
millimeter area onacell phone.

Fast focusing lensis very important in
shooting different frames and then i ntegrating
them to make a video or panoramic picture.
For example: inthe movie The Matrix some
of the shots were shot at 108-frames/sec
Speed.

The contraction and expansion of the liquid
take considerably | ess energy than moving a
mechanical lens. Cell phone users can
greatly benefit fromit.

The technol ogy enables the lens to be
packaged in atiny space, takes only fraction
of energy needed in competitive lens, and
simple mechanismwill benefit cell phone
users and manufacturers the most.

Appendix 2: Technology Market Mind Maps



Figure 13A.2a Start with a market need.

Figure 13A.2b Start with a novel technol ogy.
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Chapter 14

Strategically Embedding Design Thinking in the Firm
Pietro Micheli
Warwick Business School, Coventry,, United Kingdom
Helen Perks
Nottingham University Business School,, United Kingdom

Introduction

We already know that organi zations are starting to use design strategicallyf  to do something
different from the competition, to launch new brands or strengthen existing ones, and to inform
strategic choices. Yet, while success stories abound  from Apple to Dyson, from BMW to
Alessif little is known about how organi zati ons actually embed design thinking at a strategic
level. What do organi zations really do to make a design perspective part and parcel of an
organi zation's culture? This chapter goes to the heart of this issue and sets out clear guidelines
on how to strategically embed design thinking within the firm. The chapter is studded with
examples and |essons drawn from a large-scal e research program. Getti ng desi gn thinking into
strategy is not a strai ghtforward process, but we show how to use three fundamental leversto
really make a difference. These are the roles of key personnel, organizational practices, and
organizational climate and culture. Essentially, in this chapter we highlight the main enablers
and barriers to making design thinking a strategic driver of success.

The chapter is structured as follows: We first provide a brief introduction to what research

tell s us about strategy and design thinking. We then talk about how our research was carried out
and present new insights around the three themes, discussing themfirst in general and then
through real company and product exampl es, both positive and negative. We conclude by
providing practical suggestions on how to embed design thinking at strategic level.

Research studies show us that design can have a positive impact on companies financial
performance. For example, Hertenstein, Platt, and Veryzer (2005) demonstrated that
investments in product design lead to enhanced corporate financial and stock market
performance. Yet this design i nvestment-performance rel ationship is not clear-cut. Scholars
have looked into this further, and we now know that design's impact on performance is
contingent on several factors, including level of product/service innovativeness (is the product
radical or incremental ?), industrial sector (such as service vs. product), and designers roles
and skills. For example, intheir study of midsize to large U.K. manufacturing compani es,
Perks, Cooper, and Jones (2005) found that designers can undertake three different rolesin
new product devel opment (NPD): lone players as functional specialists, members of cross-
functional teams, or strategic/process |eaders. Each of these roles can have different effects on
performance. So what researchis starting to tell usis that design's contribution depends on
whether it is used strategically, utilized as a means to differentiate from competition, and



whether design thinking is embedded in organi zational processes.

So far, researchers have focused on whether and how investments in design | ead to enhanced
financial performance, rather than on understanding how and why organi zations succeed, or
indeed fail, to introduce design thinking strategically. This chapter fills this gap. Drawing from
an extensive study of a wide range of organizations, we show that the strategi ¢ embodiment of
design thinking is determined by three main factors:

1. Roles of key personnel
2. Organizational practices
3. Organizational climate and culture

Each of these factorsis important, but all three are interconnected: new initiatives, based on
each factor, should not be considered or implemented inisolation. For example, CEO and
senior management support for designis fundamental if youwant to instill design thinking
strategically, but it is not enough. As our examples will show, support from senior management
needs to be coupled with aniterative approach to NPD and with a tolerant approach to failure.
You need combi nations of things in place to el evate design thinking as a strategic imperative
within the firm and, more broadly, as a way of thinking and doing things.

In the rest of the chapter, we discuss each of these areas and highlight how these factors can
both inhibit and facilitate how design thinking is embedded strategically in organi zations.

Vs

How the Research Was Done

A large-scal e research program was undertaken with compani es where design was either
established or being newly introduced. For most of these firms, design was undergoing
change and shifting its role and influence either positively or negatively. Companies

parti cipating in the research program were both product- and service-based organi zati ons.
The program included large multinational s and small to medium-si zed enterprises
(SMEs). To gather different perspectives on the roles of design, we interviewed CEOs
and design and marketi ng executives, as well as senior representatives of other functions
(e.g., product devel opment, finance, and operations). We investi gated both broad
approaches to design and NPD, and al so focused on specific projects, examining reasons
for success or failure, the roles design had played, and principal enablers and barriers.

S

14.1 Role of Key Personnel

Peopl e matter, and our research shows that investment in the right roles is the first building
block to embed design thinking at strategic level. Table 14.1 shows how these roles can pan
out and i nfl uence the strategi c embodi ment of design thinking.



Table 14.1 How Different Roles of Key Personnel Can Influence the Strategi c Embodi ment of

Design Thinking

Role of Enablers Barriers
Key

Per sonnel

CEO/Senior Establishment and  Establishment of a

management introductionof a  function, but poor

support for  design function, management of internal

design conti nuous support  dynami cs/tensions
demonstrated

CEO/Senior Direct link between Continuous redesi grf
management design and decision needing to amend or

engagement making change products/services

indesign according to senior
management wishes

Design Influencer: Lobbies Technical specialist:

Director ~ for designto play a Failsto connect with

more strategic role other functions

Outcomes

Positive: Design becomes
more i nstitutionali zed and
part of the organi zational
structure and culture.

Negative: If not
accompanied by further
efforts, design may not
become embedded or be
rel egated to an operational
role.

Positive: Design can be
elevated at a strategic level
in the organi zati on; senior
management can provide —air
coverll to designinitiatives.

Negative: Lengthy product
devel opment cycles and
wasted effort on failing
products/services.

Positive: The design director
can enhance awareness and
understanding of design's
role and capability across the
organi zation.

Negative: Does not elevate
design's role beyond that of a
service.

Support from top management and, especially in SMEs, fromthe CEO or chairmanis a
necessary step inintroducing and eventual ly embedding desi gn thinking. How does this work
in practice and over time? Well, early support can be fundamental when appointing a new
design director and forming a new design team. But the key issue here is sustai ning this effort,
through active support and internal promotion of the design team by the board, for instance. In
our research, we found that where this does not happen, design teams are often rel egated to



more operational roles. But watch ouf at the same time, endorsement from the top and having
adirect link with the CEO/board can create problems for the design team. Jeal ousy can setin.
For exampl e, once the new corporate design unit was set up at one of our case companies,
other non-design departments started to act negatively toward it. The shiny new unit was seen
to be taking away some of their autonomy and share of the local budget. At another firm, the
design-oriented company CEO had a particular liking for specific services or products and
hung onto them at all costs. This meant dictating their redesign multiple times, despite
continuously disappointing results.

We al so need to pay attention to the nontechnical roles of the design |eader, often called design
director or chief design officer. These are what matter when introducing and shifting design
thinking within the firm. A persuasive personality and skill set withinthisrold someone able
and willing to promote design inside the companyf can emerge as critical. Let's see how such
roles are played out in practice in the fol lowing two vignettes.?

Introducing and Embedding Design Thinking at Diageo

Diageo is the world's | eading premium drinks busi ness, operating in 180 markets in 80
countries, with over 28,000 empl oyees. Its portfolio of brands includes Guinness, Johnnie
Walker, Smirnoff, and Baileys. In 2006 the Diageo executive committee worked out that design
was playing too marginal aroleinthe company, so it decided to appoint a global design
director and build an internal design function. As the design director recalls, —-think where the
intervention as a senior board level came was things like the [ brand name] redesign which was
really badly done when there was no internal team, people didn't understand how to manage
design.ll This early appointment i nvestment by the Diageo executive led to enduring support of
the design director and his team. Indeed, the design director emerged as an important figure,
not interms of skills (the actual product design is mainly undertaken by external agencies), but
as the person capabl e of promoting design's val ue to the various business units inside the
company. This made a big difference between successful and unsuccessful i ntroducti ons of
design at a strategic level inthe different business units. Inthe words of the design director:

We have got a big influencing job here to do, to find our sponsor, to persuade, to help
people understand. And if we only talk to people onthe financial level, thenwe're
compl etely missing the boat. Of course, we have to talk the |language of business, and
finance, and return oninvestment* but it isalso our job as |eaders of design within
organi zations to help peopl e understand the thinking behind it.

These early investments and ongoi ng attention to the nature of senior management roles have
borne fruit. Currently, designis used to inform strategic choices concerning branding and
positioning of products. A good exampl e of this lies with the redesign of the Johnnie Walker
label, as part of the wider relaunch of the brand. This being avery iconic brand and a luxury
product, the project was quite risky. However, the project was eventually very successful
thanks to strong |eadership, which drove through the new design. According to the company,
—Fhe unveiling of the new Johnnie Walker Blue Label bottle was the relaunch of anicon. The
design speaks to the rarity and authentic luxury credential s behind the ultimate expression of



Johnnie Wal ker, fueling global net sales growth of 27 percent.ll (Diageo Annual Review,
2012).

Too Much CEO Control Can Hamper the Strategic Embodiment of
Design Thinking

The CEO of company C, a medium-sized enterprise, attended a design conference and mused
over how the showcased SME design-led brands had become so successful, with loyal
customers and large revenues. How could he propel design's role within his own company, get
the product design more customer-focused, and see that link directly to financial performance?
This event pushed himinto action: he recruited a number of new designers and rapidly
involved themin several projects. However, while his support was aways solid, his
engagement with the design team was often too direct. He constantly |ooked over the shoulders
of his design team, checking and telling themwhat to do. In the end, this hindered the design
team not only in getting their job done, but in devel oping a capacity to take greater

responsi bility and influence strategi c decisions. Coupled with this was the firm's overreliance
on customer feedback. Indeed, this reflected alack of trust in design's capacity to propose
something new to the market. Thisis summed up neatly in a quote from the commercia
director. Talking about an unprofitabl e product, he said, —Fhe internal designers have
reworked it, probably eight or nine times, and customers have always come back with: no, we
don't want to change it So we have tried redesigning it | ots of times and none of them have
come to fruition, so it's a compl ete waste of time.ll Heavy interference from the CEQO, twinned
with an overresponsi veness to customer feedback, really hampers what designers can do and
what design thinking can deliver.

We can see compl exities and contrasts in the way roles i nfl uence the embodi ment of design
thinking inthe firmover time. At Diageo (aswell as at Virgin Atlantic and Herman Millef

see further examples), senior managers not only support design but trust what design can
achieve and what designers could do. Such trust might come from the company history (asis
the case with Herman Miller), fromthe |eader's belief that design and i nnovation can make a
positive difference (such as Virgin Atlantic), or fromthe design director's i nfluencing efforts
(see Diageo). In other cases, the CEO himself can simply espouse the embodi ment of design
thinking. Such is the case with Trunki, a small but |eading company in children's travel
equipment. Here, the founder of the company, whose background isinindustrial design, played
acrucial and positive role to embed design and design thinking: —Being the CEO with design
training, it's all about problem solving and looking at things differently. Why do we do things
that way? Is there a better way of doing it? So that thinking has been applied across the
business rather than just in the product.ll Compare this with those compani es where support is
ad hoc and lacks continuity, or where the design director acts as a mere technical specialist, or
where support and control from the CEO ends up stifling the creative potential of the design
function.

14.2 Organizational Practices



Defining the design brief, involving customers in the NPD process, collaborating across
diverse functional units, measuring and eval uating design: all these are practices that can either
support or hinder a firmin embedding designthinking at a strategic level. Table 14.2 shows
how these practices can have both positive and negative outcomes, depending on the
prevalence of either barriers or enablers. The two following vignettes exemplify different
situations where some of such practices are at play.

Table 14.2 How Organizational Practices Can Influence the Strategic Embodiment of Design

Thinking

Organizational Enablers

Practices

Definitionand Thebriefis
communication developed in

of the design
brief

Systems to
promote
collaboration
across
functions

Customer
invol vement

Barriers

The design function
receives a narrowly
defined brief to
whichit hasto
respond

collaboration
between
different
functions

Formal and

i nformal
systens are
used to create
a shared
perspective
among
functional
groups

Strong demarcation
of functional silos

Designplays Customers are either
animportant  over- or

rolein underinvolved
identifying and

addressing

customers

problems

Main Outcomes

Positive: Design elements and
perspectives are included inthe
brief; a more strategic design
perspectiveislikely to be adopted.

Negative: Designis kept out of
strategic decisions and performs
mainly a-servicell role.

Positive: More effective
collaboration and greater sharing of
information lead to higher project
success rate and reduction of time
to market.

Negative: Designis not embodied
over thelong term.

Positive: Design can uncover and
hel p address —hi dden needsll and
generate successful radically new
products/services.

Negative: Overinvolvement leads
to constant changes and —design by
committeell; underinvol vement
(often triggered by overconfident
designers) means that customer
voiceis not heard and radical
designs may fail to heed customers
needs.



Measurement  Evaluation Thorough Positive: Greater freedom awarded

and evaluation undertakenat justification of to design and feeling of trust across
of design the end of design invol vement functions, particularly at the
each project  fromthe beginning begi nning of projects; greater
of each project; potential for innovation.
ggtnasiﬁﬁ ltler?atrﬁt aIOf Negative: Conservative designs,
i ormmation longer time to market, and lower

proportion of product/service
|aunched.

Virgin Atlantic's Upper-Class Suite

Airline Virgin Atlantic iswell known for its innovativeness and use of design. But what is not
so well knownis the way its organizational practices shape and influence design projects and,
ultimately, how design thinking permeates the organi zati on. The design of the upper-class suite
isagood example of this. Inthe early stages of the project, the company devel oped a concept
briefing how to create aflat bed to provide customers with a better flight experience.
However, rather than focusing down onthis clear, albeit narrow, brief, designers and
marketers collaborated to open up and broaden the initial idea. This led to a more customer-
and benefit-oriented concept: how do we create a space for customers and all their needs?
Designers refined the brief through customer ethnographic practices, directly observing
customers' in-flight behaviors. The head of Design stated, —-H wasn't necessarily asking people
what they want; it's about |ooking at someone and seeing how they behave, seeing the things
that irritate them, not necessarily asking them, because often they don't know what they wart,
until you show them what they could have.ll

As the director of Brand and Customer Experience recalls, —perhaps some of our competitors
have concentrated on: how do you get a seat to go flat so the customer can sleep? Thiswas
more about: how do we create the space for the customer for all of their needs?ll The decision
to focus on such a broader question enabled the company to formul ate a much broader brief,
which then led to the invol vement of key internal people and customers, and to questioning
existing offerings. In so doing, Virgin Atlantic adopted a more holistic view of service design,
and connected organi zational practice§ inthis case, how stakeholders are involved inthe
design and devel opment proces§  with design thinking. Eventually, the project was very
successful, asit created a suite that other airlines have since copied.

Design as a Service

Like many other companies, the CEO of company C and his senior management team realized
that design thinking seemed to be driving higher levels of brand recognition and customer
loyalty of many of their competitors. Therefore, they decided to make some changes and
proudly established a new separate corporate design function. However, despite |eadership
support and good intenti ons, the design teamreally struggled to be appreciated within the
company. Designers work was often treated in a dismissive way, and designers were given



orders by other functions. As the design director explai ned, —Sther units say, -1 tell youwhat |
want and you need to organize it for me.-l Design managers felt frustrated and saw themsel ves
fulfill an amost passive role vis-bP-vis the marketing function, unabl e to influence tightly
defined briefs. One design manager stated, —H many proj ects, we are a service industry. In
many cases, | don't think our projects are breakthrough or really exciting consumers because
they've been* restricted at the very beginning.ll So while internal staff perceived the company
as adopting a—eowboy culture, |l its approach to design and product devel opment was actual ly
risk averse, heavily relying on consumer feedback obtai ned through surveys and focus groups.

The two vignettes presented above show how practices that support collaboration across
functions, particularly allowing questi oning and shaping of the design brief, are fundamental in
i ntroduci ng design thinking. We also learn that the way organi zati ons engage with customers
can influence design's strategic role. Organizations, such as Virgin Atlantic, observe and
shadow customers, rather than involve themin formal surveys or focus groups.

Finally, how do you measure and eval uate design thinking and do such practi ces i nfl uence the
strategi c embodiment of design? Again, we see contrasti ng practi ces with diverse outcomes.
At company A, for example, great emphasis was placed on quarntitative data to formally
measure the input of design, particularly at the beginning of the NPD process. Also, various
devel opment stages were tightly defined up front in terms of both functions' invol vement and
budgets. Financial rewards were given to project |eaders depending on how many ideas
passed sel ection gates. Requests for formal evidence and the introduction of performance
measures happened much later at Virgin Atlantic, Gripple (see below), and Herman Miller.
For example, at Herman Miller performance is measured only on the compl etion of projects
during learning reviews. Indeed, our research shows that if practices are in place to constantly
assess and challenge the val ue of design, itsimpact is likely to be negligible. A design
consultant said, —Fhe worst thing is when that trust disappears or is not there, and so you
become constantly questi oning the val ues, the expertise, the knowledge, and the drivers of the
other people, and that's hell, you know.Il Practices that seek to constantly measure and justify
design seemto marginali ze design's strategi ¢ contribution. Putting practices in place to catch
design out and deval ue its worth can end up as a self-fulfilling prophecy.

14.3 Organizational Climate and Culture

Successfully embedding design thinking at a strategic level can mean making brave and risky
decisions that threaten the status quo. This is where organi zati ons often really struggle. Insights
fromour researchtell us that the nature of organizational climate and cultureis crucial in
facilitating or hampering brave decisions. Core to this are attitudes toward risk, use of formal
processes, and the work environment (see Table 14.3). Real cases of how companies
addressed such challenges are given in the fol lowing vignettes.



Table 14.3 How Organizational Climate and Culture Can Influence the Strategi c Embodi ment

of Design Thinking

Organizational Enablers Barriers

Climate and

Culture

Risk Failureis not Fear of failure; success

aversion/appetite stigmatized, isrewarded, failure
anditis puni shed

treated as an

opportunity

for learning
Reliance on Processes  Processes are sometimes
formal processes are too rigid asthey are

structured,  intended as control

but not too  mechani sms; sometimes
rigid, they are virtually not
especiadly in existert, asthey are

the more perceived as constraining
exploratory individuals

phases entrepreneurial spirit

Work Creation of a Physical divisions among
environment and collaborative individual s and functions
physical space  space, often

alsoto

reflect brand

values

internally

Outcomes

Positive: Greater exploration
for opportunities and potential
for innovation.

Negative: Designis
incremental/marginal and not
used to differentiate the firm.
Fear of doing anything too
ambitious.

Positive: Consistency of
process enhances innovation
outcomes. Especially in
service-based organi zati ons,
designers were often involved
in devel oping processes
themselves, in order to create
consistency, while not
reducing creativity.

Negative: Too rigid processes
may stifle innovation and
Create perverse consegquences
(processis followed, but
results are disappointing).
Lack of aformalized process
tends to lead to lack of clarity,
and to create conflict across
functions and i nefficiency.

Positive: Greater
collaboration potential and
sense of belonging.

Negative: Functional
divisions are reinforced.



Herman Miller's SAYL- chair

As awell-established leading producer of interior furnishings, Herman Miller has created
several iconic designs, such as the Eames lounge chair, Action Office, and the Aeron chair.
Such arecord, coupled with strong organizational values (quality, ergonomics, and
environmental sustainability) and a clearly recogni zable brand may suggest strong i nvestments
ininternal design units. On the contrary, when it comes to design, Herman Miller relies almost
entirely on collaborati on with external agencies. Also, while most companies in the industry
commi ssi on desi gn through marketi ng departments in response to what they consider market
opportunities, Herman Miller is more exploratory: The director of finance stated, —+~ind a few
really good designers* then trust them We kind of go: -Well, here's a problemto solve. Send it
out to the designers and see what they bring back.-l In addition, many ideas arrive unsolicited
from design consultancies. External designers are even given the freedom to challenge briefg
say they don't like them, suggest alternatives. The company's success does not rely on tight
specifications and control s, but on an open and deep appreci ation of design thinking, positive
attitude toward risk, and capacity to select and work with external designers, and to execute
proj ects.

At the same time, a structured and transparent process isin place. The director of Insight and
Expl oration stated: —Fhere's alevel of thoughtful ness that is going into both product design as
well as the application of the brand presence. So we aren't doing things randomly; we're doing
things very, very deliberately.Il Three distingui shing features characterize the design and

devel opment process at Herman Miller:

1. Senior management goes through an extensive vetting procedure before engaging with an
external design firm. Successful collaborators become trusted partners and are often kept
on the roster for along time.

2. While the company has a documented design process, frominsight and expl oration through
to launch, iteration and experi mentati on are defining aspects of Hermann Miller's design
thinking. As the senior VP of Global Marketing stated, —A fair amount of variationis
tol erated given the difference in things that we might be devel oping or designing.ll

3. Business cases and financial s are devel oped organically over the duration of the project,
rather than determined at the beginning of the process. As the finance director argued:

[Let's say that] we want a designer to go do a chair that does this. We could probably give
him some financial information, like, hey, the material cost needs to come in around here,
and the volume is® [but] now you'e starting to constrain the designer too much and put
himinabox What [we] arereally doingis: [we] start out with kind of a theory and
guesses and estimates, and [we] are trying to eliminate all of those that you can as you go
through the process, toward a busi ness proposal.

The SAY L~ chair, designed by Yves Bchar of the studio Fuseproject, is a good example of
such design practices. Initially, Herman Miller identified the need to enter alow-price market,
aiming to create an office chair that could retail at $300 to $400. This was a substantially
lower price thanits other products in that category. The challenge was to design a low-cost



chair while not compromising on the company val ues. Herman Miller sent out a brief to
several design agencies expecting good but pretty standard responses. Yves Bchar reacted. He
had worked with the company before but had never designed a chair. He came back with a
response to the brief with a visually provocative and higher-performance product at that same
price point. Herman Miller's openness and trust inits external designers mearnt that this | atter
option was eventual |y chosen, despite the external designer's lack of experience with the
product category. The result was the SAY L~ chair, a product that i s performing well, hitting
margin targets, and seeing soaring sales in Asia and the United States.

The Challenge of Overcoming Cultural Barriers

Company B adopted atypical design process, which goes as follows. Devel opers work ona
concept from definition of requirements to i mpl ementati on; there is little interaction with
customers; the new product is launched. Following disappointing resul ts and poor customer
feedback, fresh thinking about i nnovation finally emerged and a new design function was
established. This sounds strai ghtforward enough, but while positive results were achieved,
cultural barriers have proved to be a mgjor headache. As a design officer lamented: —H's
where you have designers and design working with people who are not design literate, who
are uncomfortabl e with the design process. That's where things go wrong.ll Similarly to
company A, lack of awareness of the role and val ue of design and difficulties in interactions
among functional groups proved to be major obstacles to embedding a design way of thinking
at this company too. A design officer stated: —FThe challenge] is getting an organi zation that is
not historically design-led to understand: what are the benefits of that? And that is a massive
challenge.ll Indeed, in most of its projects, the company preferred to use known and tested
processes rather than devel oping new ones that involved the design unit. Inthis case,
stubbornness around mai ntai ni ng the status quo through exi sting processes prevented the

i ntroduction of new ways of working.

Things have progressed, but this has meant hard work in devel oping a different attitude toward
failure and a more iterative way of working. Asthe digital director argued:

| think there's a growing acceptance within the company that if we are going to take this
kind of design-led approach, we need to get used to failing sometimes And if thereis a
failure, typically it's only remembered for a few weeks, because what designers do very,
very quickly is move onfromit; either learnfromit quite quickly, or get the next thing out
there and iterate it very quickly.

Here, changes in the physical work environment were al so important in the way design
worked. Traditionally, offices were structured as cubicles or with peopl e sitting next to each
other along pretty standard, long tables. According to the head of Design:

Very noncreative, noninnovative, noncollaborative, no wall space to write and draft and
create and desigri there's none of that. We have ripped out flooring and designed and
developed anew floorf anew way of working It's just very different than the rest of the
floors. And so, that inalot of waysis driving the cultural change.



Changes in the work environment parallel changes to the structure and dynamics of the project
team:

We [now] have an agile work environment If we're going to start a new project, we'll
assign a designer, a business analyst, an operations person or a technol ogy person, and a
program manager or account manager, and put all of them at one table” and they're solely
responsible for that product. Instead of multiple meetings throughout the building, they all
work very closely together.

Embedding design thinking as a strategic perspective relies on a culture that takes risks, trusts
its designers (whether internal or external), and, importantly, tol erates failure. Another good
exampl e is midsi ze manufacturing company Gripple, where we found substantial freedom to
explore ideas and learn fromfailure. The special product manager said: Ak don't see failure
on the path of a project asabad thing* [Infact] fear of failure actually means that you're not
actually going to take a design to the extreme.ll

Our cases have shown that risk aversion and fear of failure can easily relegate designto a
simple —servicell role, and therefore inhibit the introducti on of design thinking. How you
formalize processesis also tricky: while Virgin Atlantic, Herman Miller, and Diageo all have
established and structured routines and processes in place, they worked out how to devel op
sufficient flexibility to accommodate specific aspects of a project. In company B, subtle but
key changes in processes and the work environment were necessary to start embedding a new
way of working around design thinking.

14.4 Embedding Design Thinking

So far, we have shown how firms need to think very carefully about the way they initiate and
devel op design roles and new organizational practices and shape the climate if they want to
strategically embed desi gn thinking. Ve have shown how these approaches and techniques can
act as both enablers and barriers. However, these techni ques cannot be applied inisolation.
They are interrel ated. Let's take Herman Miller, for example. The collaborative way the brief
is defined is linked both to the company's positive attitude toward failure and senior
management's deep understanding of design's role and contribution. Conversely, at company A,
we see that the tight definition of briefs by marketing, the upfront focus on financial data, and
fear of failure led to the demeaning of design's role, conflict across functions, and

di sappoi nti ng outcomes.

Different structures and ways of operating can trigger virtuous or vicious cycles, which can
lead either to the successful embodi ment of design thinking in strategy or to the marginalization
of designto aservice function. Thisisillustrated in Figure 14.1. Onthe left-hand side we see a
situation where the val ue of designis unclear. Excessive scrutiny and measurement of design at
the begi nning and during the devel opment process | eads to practices which overly constrain
design, exacerbated by fear of failure. This, inturn, means that design plays a narrow,
operational role, and its value will be marginal. On the contrary, the right-hand side of Figure
14.1 shows how, with asimilar starting point, firms allow design to play a more strategic role



(asinDiageo's case and, partly, at company B), and analyze projects at the end with the aim of
learning, rather than sanctioning failure. This increases trust toward designers and leads to a

hi gher appreciation and eval uation of design. Finally, key attributes of design thinking emerged
inseveral companies, froma clear focus on problem solving at Trunki, to observation of users
and adoption of a human-centered approach at Herman Miller, to the capacity to redefine the
brief at Virgin Atlantic, and to amore iterative way of working at company B.

Launch of
projects with
design playing a
more strategic
role

Design not
embedded and
playing a
service role

Ex post
assessment of
successes and
failures

Design overly
constrained for Value of design
fear of failure

In-depth

Design and

scrutiny and :
designers are
measurement : :
of design increasingly
trusted

upfront

Figure 14.1 Val ue of design thinking.

Practical Implications

It is not easy to embed design thinking in an organi zati on. Stubborn adherence to existing
processes and routines, conflicts among organi zational functions, overreliance on customer
feedback, fear of failure, and lack of senior management appreciation of design can often form
barriers hard to overcome. However, there are several actions that can be taken to strategically
embed design thinking:

1. Design can help spark the first connection with the customer, and hence strengthen the
brand. To do this, a deep understanding of customers' often hidden needs, rather than a
response to narrowly defined briefs, should initiate the design process. Such understanding
can be gai ned through observati on, shadowing, creating —personas, |l and adopting other
design approaches and tool s. These are more effective than investi gating explicit customer
needs. The process should be user focused (i.e., creating val ue for customers), rather than
user driven (constantly reacting to customer preference changes). A clear exampleisthe



Virgin Atlantic's creation of the upper-class suite.

2. Briefs should be devel oped through collaborati on between multiple functional groups (e.g.,
marketing, engineering, design), with room|eft for making changes over time. As we have
seenin both Virgin Atlantic and Herman Miller, briefs were reworked to broaden their
scope and address wider problems. How can we enhance in-flight customer experience?
And how can we create an affordabl e but comfortable and environmental ly sustainable
chair? Importantly, having wider briefs does not mean lack of discipline and overly
autonomous desi gners coming up with unsellable products. Instead, they enable NPD teams
to questi on exi sting offerings and devel op innovative sol utions.

3. Designinvestments should not be limited to simply recruiting good designers or partnering
with successful design agencies. It isimportant to create an environment for design to
flourish and to establish real trust between top management and designers. Both aims
require strong senior management sponsorship and sufficient appreci ation of what design
can do. We can learn from novel practices at Diageo, for example. The design director
introduced an annual event where senior management reviews all the design work of the
year, and to which external design consultants are invited. This event has two positive
effects: further promoting the appreciation of design in the company and spurring
competition among desi gn agenci es.

4. Thework environment may need altering if design thinking is to be successfully embedded.
For example, as at company B, novel and unusual office layouts can kick-start greater
| nteraction among functi ons and support the work of project teams.

5. Managers should gather evidence of design successes (and failures). Thistriggers learning
but al so enhances design's position in an organi zation. Such evidence may be internal or
external, as in the case of benchmarking exercises. However, be warned that while
performance measurement can play a very positive role, it should not be undertaken too
early in the devel opment process as innovation may be stifled. This canbe areal
differenti ating factor between those compani es that successfully el evate design thinking to
a strategi ¢ role and those that do not.

6. Managers should identify the diversity of roles that designers can fulfill. Designers often
start their careers as technical specialists with functional expertise. But for strategic design
thinking to work, they have to be able to join cross-functional teams and act as i nfluencers
who champion design. They have to be capabl e of using and understanding different
|anguages and perspectives and be fully aware of commercia considerations. Having
gained ahighlevel of trust and positioning, they can also play leading roles inwhich they
get increasingly involved in arti cul ating concepts and future scenarios.

Finally, how far are you prepared to go? Some organi zations are capabl e of deeply embedding
and el evating design to away of thinking and operating, rather than keeping it simply as a
perspective in devel opment. Fundamental ly, what sets some companies apart from othersis
their holistic approach toward design and their culture more broadly, rather than the skill set of
individual designers or the position of the design unit inthe company hierarchy. As Virgin



Atlantic's head of design stated:

What you are embedding is the important bit. Are you embedding design and the design
team? Or are you embedding a point of view?* You're only as good as the culture in
whichyou sit So it's not the quality necessarily of the designers, the design team, it's the
quality of“ the organization as awhole.
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Introduction

Designin the context of services continues to baffle practitioners and academics alike. What
can be designed when there is no thing to design? Designis usually understood as the activity
of giving form to manufactured products. So when it comes to intangible services, it may seem
like there is not much that designers can apply their skills to. Neverthel ess, as the importance
of service industries has grown and jobs in manufacturing i ndustries have declined, there is
increased recognition that service design may infact offer a means for the scope of the design
profession to grow (Candi, 2007). Examples such as the Apple iPhone, Bang & Ol ufsen sound
systems, and the Volkswagen Beetl e have imprinted the clear message that product design can
make a huge difference. None of these exampl es represents the most advanced technol ogical

I nnovations, but each can command premium prices and persistent market recognition based on
outstanding design. Similarly, desigri unlikely asit may seemto sound can be used to create
competitive differentiation in services (Candi, 2010).

The key to understanding service design is to recognize that design need not only be about
giving formto physical objects. Design thinking involves reframing problems in a manner that
allows novel solutions to be devel oped (see Chapter 1 of this book). Whether or not these

sol utions take the form of tangible artifacts, the focus is on those who will benefit fromthem. In
other words, the ultimate aimis to influence customers' experiences, to formlasting
impressions in their minds, and encourage themto return. Interaction designers recogni ze that
the customer experience is beyond their direct control, but they design with the aim of

i nfluencing the emotional connection between customers and products. This means the focus of
design has moved from the product or service that customers interact with to the behavior of
the customers themsel ves (Redstrom, 2006). As Herbert Simon's definition in Chapter 1
suggests, designis the act of changing a current situation into a preferred one. So good service
design should have a transforming effect on customers, offering a positive emotional outcome
and improving their lives in some way.

Theater can be a useful metaphor for understanding services. Like theater, servicesinvolve one
group of people performing for the benefit of another group of people. The processes that have
been devel oped over thousands of years of theater can, therefore, be used in managing service
processes (Grove, Fisk, & Bitner, 1992). Like theater, services require preparation and
planning (or what we might call design) with the aim of creating a particular reaction and a



| asting memory in the customer's mind. Asin script writing for the theater or the screen, the
result of design thinking in services should be to produce something with a powerful narrative,
to engage the audience, and to offer something unexpected but ultimately memorabl e.

In this chapter, we start by describing the differences between designing products and services.
We introduce the theater metaphor to show how this offers a useful starting point for service
design. Next, we discuss the challenges that make experiences el usive before offering three
principles that can be applied to service design: narrative, participation, and surprise. To
illustrate these principles, we describe two examples of companies that engage customers by
designing for —singing and dancingll and thus create compel ling and memorabl e service
experiences.

15.1 Products, Services, and Experiences

When we think about outstanding services, designis probably not the first el ement that comes
to mind. Ritz-Carltonis well-known for empowering its staff to spend money to solve
customers' expressed, or even unexpressed, problems. Southwest Airlinesiswell-known for
Its pioneering efforts to make flying fun. And many of the stories of Nordstrom's liberal return
policies are mythical in proportion, being told and retold and passed between generations. But
are these exampl es the result of design? Certainly not in the traditional sense of the industrial
design of objects. But if we take the object of service design to be the customer and its success
to be a memorable and compelling experience, then empl oyee rol es, service environments, and
return policies are all aspects that can be used to set the stage. By broadening our view of
design, we can extend the theater metaphor to encompass all the areas that are managed in the
typical service business, see Figure 15.1. Indeed, the notion that all businessis a stage has
been espoused for alongtime (Grove et al., 1992; Pine & Gilmore, 1998). Customers can be
regarded as the audience, and the business is responsibl e for staging a performance that
engages and involves this audience in order to make the experience memorable. Managers and
owners play the roles of directors, producers, and backers, who help to shape the production.
The performance is created and delivered by empl oyees who can be thought of as the actors
appearing on stage and the technical crew, working backstage to make the show happen. The
environment in which the performance takes place can be thought of as a stage, requiring
aestheti c design to capture the audience's i magi nation, while the information systems and
equipment of a business are akin to the sound and |ighti ng equi pment on the stage. Finally, the
script consists of the procedures put in place to ensure a consistent performance by the actors.



Theatrical production Service design

Script > Service processes

Stage and props —> Service environment

Sound, lighting, etc. —»  Systems and equipment

Actors —»  Customer-facing staff
Crew —» Back-office staff
Director, producer, etc. > Management
Audience - > Customers

Figure 15.1 Analogies between theatrical production and service design.
Adapted from Pine and Gilmore (1998).

Building on the theater metaphor, the task of a financial service firmisto choreograph the
performance of financial servicesto create a desired experience for customers. This entails a
focus on the psychol ogical and emotional i mpact service encounters have on customersin
addition to the technical core of the value proposition. Likewise, health care providers
transform customers physically, but by deliberately staging an experience, they can capitalize
on the importance of the psychological element of physical health and | eave positive memories
even in the context of crisis or tragedy.

Experiences Are Elusive

Designers often express broad, idealistic aims like making the world a better place through the
things that they design. However, the things that are designed are usually judged in terms of
their own characteristics, rather than on how well they achieve their ultimate aim. A famous
statement, attributed to the management guru Theodore Levitt, states that people don't want to
buy a one-quarter-inch drill bit; what they really want is a one-quarter-inch hole. In other
words, the quality of a design cannot be judged by looking at the thing that is designed, but at
its impact on customers' lives. If we take this perspective, we can see product design and
service design as one and the same, even when there is no thing to design. Whenthe aimisto



create apositive experiencd asit always should bg products and services are the tool s that
are used to achieve the aim. The experience only comes into being within an individual's mind
as aresult of their interaction with what has been designed. The challenge that designers face
istwofold: they do not directly control the experience, and no two experiences are identical
even when the same props and script are used. Thisdilemmaisillustrated in Figure 15.2.
birings their own

expectations,

preferences, and

Designer Design actions to the
service, resulting

in a different
experience for
each individual

Each customer

Design thinking The proposal reflects

involves identifying the intended
and reframing a customer experience
problem, allowing a

design solution to
be proposed

Figure 15.2 Companies can design the conditions (or prerequisites) for a service experience.
But it is only when customers interact with the service that the service experience itself comes
Into exi stence.

Compare this challenge of designing an experience to that of writing a play. The script writer
seeks to make a | asting i mpression on the audience, to educate, entertain, or challenge. The
writer does this by appealing to thoughts and emotions, but can do so only indirectly through
the words that are written, but will then be interpreted by directors and delivered by actors.
Exactly what each individual takes fromthe final performance depends on factors that cannot
be fully controlled. These include what the individual knows and has experienced in the past
as well as the physical and social environment in which the performance i s experienced. Just
as two peopl e can have entirely different views on how good a performance they watched
together was, two customers can have entirely different experiences as aresult of the same
service. The objective of design thinking becomes identifying a customer problem, reframing it
inamanner that enabl es a sol ution, and then being abl e to adapt that sol ution for specific
customers. The customer's experience is undeniably ephemeral, changeable, and difficult to
control, making the chall enge equival ent to that of creating classic theater. What companies can
do is control and design the prerequisites for an intended service experience. In the following
sections, we offer some guidelines that can hel p in doing so.

15.2 How to Design for Compelling Service Experiences

Businesses normally have three main levers at their disposal for putting in place the conditions



under which a desired service experience can be created. They can control the environment in
which the service is offered, including some or all of its tangible and i ntangi bl e aspects; and
they can design service processes, i ncluding the behaviors that are expected of employees. Ina
theater, the environment i s the stage, but al so the auditorium, the foyer, and the backstage area.
All of these exert an influence on the mood of the audience, and designers should be aware that
anything can help or hinder the creation of a positive experience. The service processes
include the script followed by actors, but al so the procedures foll owed by sound and light
technicians and even the process of checking tickets on entry. We can see that there are at | east
two layers herd the performance itself and the supporting activities. All of the components
need to be closely aligned and follow a clear planfor it al to make sense. If not, the audience
will be distracted from the emotional impact of the script and the acting.

Someti mes acting | ooks so natural that it appears to be spontaneous  as if those on stage are
speaking the words of the script for the first time. But watch a performance on two consecutive
nights and it becomes clear that improvisation happens and takes an incredible amount of
preparation as well as the ability to read the audience and adapt the performance accordingly.
Successful service businesses are those that plan their service processes meticulously and
work toward flawless delivery. But success also lies in all owing empl oyees the freedom to
Improvise within these service processes. This doesn't mean throwing service process design
out the window. Planning to do things by the seat of your pantsis seldomagood idea. What is
called for is designing robust service processes that anti cipate multi ple permutati ons of
possible service journeys and include a great deal of built-in flexibility. Service processes
should empower empl oyees to be hel pful, responsive, and flexible, while still ensuring that
service delivery is streamlined and economical.

But what should be included ina service proces§ or script, if we continue to use the theater
analogyl to create a compelling and memorabl e experience that customers will want to repeat
and recommend to others? There are many things that could be placed at the core of a service
val ue proposition to achieve this, but we emphasi ze three that are particularly promising,
while not necessarily obvious. These are narrative, participation, and surprise.

Narrative

An experience can be seen as a sequence of events that take place over time, involving a
number of different actors and seen from several different perspectives. To describe an
experience is thereforeto tell astory, or narrativg one that is unique to the persontelling it.
For a designer, the story ends the moment ideas are put into practice and sales begin. For the
customer, however, the narrative is just about to begin. Designing an experience requires the
designer to consider the customer's perspective and see the delivery of a service as part of the
customer's narrative.

Successful service businesses typically plantheir processes meti cul ously, making use of

mappi ng tools, such as the service blueprint (Bitner, Ostrom, & Morgan, 2008). The service
blueprint i dentifies touch points, for example, the point when a waiter takes a customer's order
inarestaurant, as well as processes that happen in the background, such as passing the order



on to the kitchen staff who prepare ameal. It identifies possible points of failure where things
could go wrong and which designers should pay particular attention to. Designistypically a
visual activity, in part because the creativity it requiresis likely to invol ve the right side of the
brain, which processes visual rather than verbal information. Mapping tool s that allow the
visuali zation of otherwise intangible interactions are therefore extremely useful inthe service
design process. However, such tool s tend to focus primarily on business processes. This
means they capture only the business's side of the story while neglecting the customer's side.

A subtle but important di stinction can be made between touch poi nts (seen from the business's
perspective) and moments in a customer's journey (seen from the customer's perspective). Jan
Carlzon, credited with taking the airline SAS from the brink of ruin to the top of its industry,
famously claimed his company had 50,000 moments of truth every day. Every time an

empl oyee and customer interact, there is an opportunity to shape the customer's experience, for
better or for worse. Unfortunately, what happens in each of these moments is not fully
controlled by the company. For example, an airline could do everything correctly but find its
customers unhappy because of delays intraffic or at airport security or simply because of a
bad night's sleep. Whil e these things cannot be predicted fully, taking theminto account calls
for considering the emotional impact of service interactions and how these contribute to
customers' narratives.

All the processes, environments, tangibles, and interactions that come into play in a customer's
typical journey through a service can be identified and mapped. A crucial task is to examine
the emotional impact that each of these can have on the customer. The key hereis to ook not
only at what happens but at how the customer feels about it. This exercise should help revea

i nconsi stencies in the narrative of the customer experience or identify opportunities for
improvement. Looking for failure points, as service blueprinting does, is animportant task, but
when mapping the customer journey, the failure points are not in the efficiency of the process,
but rather a failure to contribute to a positive experience.

Part of the appeal of designthinkingisits ability to address so-called wicked problems, which
are complex and consist of many interconnected issues. The application of design thinking can
devel op an understanding of problems from the customers' perspective, considering all the
details, while also retai ning the bigger picture. What seem like unrel ated processes that are the
responsibility of different peopleinan organization all come together in creating a customer's
narrative of the service. So, in addition to considering the details of each process, the designer
needs to see how they fit together and ensure that they convey a consi stent message.

In a bank, employees are likely to adhere to a formal dress code to convey a message that this
IS areputabl e establishment and that these are serious, hardworking people who can be trusted
with your money. Employees would not dress in T-shirts or jeans because this would be

i nconsi stent with the expected narrative. Similarly, a bank that wants to be perceived as a high
class establishment and wishes its customers to feel respected and val ued would not present its
customers with the gift of a cheap, mass-produced pen, since this would be inconsistent with
the desired customer narrative.



Participation

Although we tend to think of theater audiences as passive consumers, there is along history of
active audience participation. At the very least, actors expect to hear a response fromthe
audience, and this hel ps encourage and inspire their performance. Yet there are a so many
exampl es of attempts to break the fourth wall by engaging the audience directly in the story.
Stuart and Tax (2004) draw attention to the traditional British pantomime, inwhich active
audi ence participation is absol utely essential to the show. Well-known children's stories such
as Peter Pan or Jack and the Beanstalk always feature a villain, whose every appearance is to
be booed by the audience, and a hero, who enlists the hel p of the audience. The experience
relies on an auditorium of children shouting, —-He's behind you, Il to warn the characters of
danger. Another example is the cult film Rocky Horror Picture Show, which people show up
for repeatedly and usually in full costume, not so much to watch the film as to be part of a

coll ective experience by engaging with it and with others in the audience. Likewise,
participants in comic book or science fiction conventions, music festival's, and sporting events
add color, humor, and someti mes noise by arriving in costume and providing an atmosphere.
Such events would be nonevents without their partici pation.

Leaving the theater for a moment, services always involve customer participation. Indeed, the
defining feature of any serviceisnotits level of tangibility or lack thereof, but the presence of
the customer in the production process. Customers always supply an input, which may be their
possessions (e.g., when a customer ships a package), information (e.g., when insurance
compani es process customer details to produce a quote), or it istheir mind or body (e.g.,
education, health care, or theater). Rather than simply processing these i nputs, however,
services can be designed to facilitate more active involvement fromindividual customers and,
increasingly, from communities of connected customers.

A well-known type of customer participationis self-service, whichisin many cases simply an
i11-di sgui sed ruse pretending to improve customer convenience while actually being away to
cut costs. However, two approaches can be seen when we consider self-service.

One does indeed involve identifying processes that can be passed on to customers in an attempt
to reduce costs. The airline sector has been revol utionized by budget airlines that require
booking, ticket printing, and even check-in to be conducted by customers online. The savings
are passed on to the customer, allowing these airlines to offer cheaper travel options. What
they generally fail to do, however, isto offer a pleasant experience. It may be a memorable
experience, but whenit is, it may be remembered for the wrong reasons and | eave customers
liable to switch to other airlines.

The Irishairline Ryanair has been as successful as it has been controversial, withits deliberate
attempts to shake up the established European market |eaders. It has recently acknowledged the
negative experience it has offered through its focus on efficiency and cost while treating
customers (and employees) with disdain. Restrictions on hand luggage and other small details
that irritate passengers unnecessarily have been reexamined by the company in an attempt to
change its image. These actions came about suddenly after years of intense criticism from
customers. The catalyst? A conversation with customers via Twitter inwhich the CEO



recognized the level of annoyance and vowed to shed the company's macho image while trying
not to upset people unnecessarily. The ol d-fashioned approach of managers taking to the
phones to listen to customer compl aints or manni ng the checkout register still work in the
Internet age.

The second approach to self-service is examplified by the Swedish furniture giant IKEA. Like
Ryanair, it passes many processes, such as transportation and assembly, to customers and
shares the savings by offering cheaper products. IKEA's popul arity can partly be explained by
its low prices and the convenience of buying everything required for a home from one store.
Another factor, however, iswhat a group of behavioral scientists have referred to as —the
IKEA effectll (Norton, Mochon, & Ariely, 2012). Their experiments demonstrated that people
val ue products more when they have contributed some effort to their creation. Deliberately or
inadvertently, IKEA stumbled upon a formula for creating emotional attachment between
customers and products, which leads to positive experiences of the IKEA brand. By combining
design for functionality, along with design for manufacture and assembly, with perhaps a touch
of emotional design, IKEA arguably generates customer |oyalty based on customer
participation in the form of self-service.

The biggest driver of self-service approaches in recent years has undoubtedly been the

technol ogy that enables e-commerce. From bookstores to banking, entire segments of
commerce have moved or are moving to the Internet. In most i nstances, this simply removes the
human touch and replaces it with a depersonalized and frequently daunting and stressful
experience. However, there are many examples of customers forming communities based on
support and collaboratiorf communities that in turn help power innovation. The open source
software movement, in which global communities of like-minded individuals use their spare
time to devel op software is a case in point. The objective of most participants is recognition or
challenge rather than financial gain, and the results can be seen, for example, in Wikipedia and
OpenOffice.org.

Humans have a strong need to bel ong, and a sense of community among service customers can
provide a powerful way to fulfill this need. The rise and impressive popul arity of social
network sites speaks vol umes about the | everage that busi nesses can gain by connecting
customers. A good example is American Express's Open forum, whichis an online forum
created by American Express for its small business owner cardholders. On this forum, small
busi ness owners get to know other small business owners and exchange ideas, tips, and stories
about running small businesses. The benefit to American Expressis decreased customer churn
due to the strength of the community of customers.

Online customer communities or offline user groups can provide a wealth of information that
companies can leverage for service design. Inthe online realm, this activity is sometimes
referred to as netnography or the analysis of big data, inwhich businesses track customers’
conversations or anal yze statistics on their behaviors to try to discern what they want or might
want in the future. Although such market research may be a reason for companies to try to
encourage the creation of customer communities, these communities, if they take life, can also
build loyalty among customers. Such loyalty will, in many cases, be to the community rather




than to the company. But if compani es keep the community as a whol e satisfied, an individual
customer's loyalty to the community will make them rel uctant to leave it and, by extension,
rel uctant to stop using the service.

Customer communities can become powerful forces for change, and there have been i nstances
of communities rising up against a business. For example, a Facebook group created to protest
a change of tea blend by the English brand Twinings forced the company to reintroduce its
original Earl Grey blend alongside its new product. The historical tradition of protests over
teais clearly alive and well in cyberspace.

Thus, service designers should think about how they can design to create a sense of
camaraderie, affiliation, belonging, or kinship with other customers. Building inaway for
customers to converse and interact with each other is a possible way to do this, and leveraging
existing social network sitesis a promising means to do so (Roberts & Candi, 2014).

Surprise

For businesses, predictability is traditionally highly desired. Standardized processes are well
suited to measurement and i mprovement as businesses strive for efficiency and profitability.
For customers, predictability is desired when it means they know what to expect when making
a purchase. When it comes to experiences, however, an element of surpriseis agreat way to
keep things exciting and keep customers coming back for more. Everyone who flies regularly
onacommercial airline knows what to expect fromthe in-flight safety briefing. Southwest
Airlines has been known to surprise its passengers with lines of poetry inserted into the
otherwise serious presentation. Air New Zealand, knowing many of its passengers have made
aLord of the Ringg related vacati on decision, has begun producing themed in-flight safety
videos, featuring Hobbits, Orcs, and all manner of Middle-Earth creatures. The stories about
outstanding service providers such as Nordstrom and the Ritz-Carlton are full of elements of
surprise. The Nordstrom store that accepted a returned set of car tires even though no
Nordstrom store sells tires is one such legendary example. Surprise (aka variability) often
originates from the customer, but outstanding service providers are able to cope by being
flexible. The Ritz-Carlton capitalizes onits policy of delighting customers and publishesits
own portfolio of stories onits website. This may be taking things just a step too far. If itis
expected, itisno longer asurprise, isit? Thereisafine line here.

Four Seasons empl oyees follow what the company refers to as its Golden Rule: —Bo to others
(guests and staff) as you would wish others to do to you.ll Thisis made possible because

empl oyees are empowered to provide guests with a personalized service. Employees seemto
approve (Four Seasons repeatedly appears on Fortune magazine's list of 100 Best Companies
to Work For) and customers feel the benefit. There are two important lessons we can take from
this example. First, employees are crucial to any service because customers are unpredictable,
so it isnot possible to plan for every eventual ity when designing a service. Second, since

empl oyees are so important, it becomes vital that they al so have a good experience. Employee
empowerment is a very important condition needed for surprise in services delivered by

people or facilitated by people. Employees need to be adept at —eadingll each service



encounter and deciding when a surprise might be wel comed.

Surprises are surprises only if they are surprising. This means customers should not be
prepared for them. They are probably more appreciated when seeming to be genuine one-off,
rather than carefully choreographed, events. That being said, surprises can, of course, be
planned, for example, when a small art agency enrolled a flash mob of singers to surprise
guests at its opening.

15.3 Services that Sing and Dance
We next provide two examples of services that —sing and dance,ll which we hope will inspire.

A Service that —Singsll

A web devel opment company struggling with limited office space capitalized on this challenge
by allowing prospective customers to have a glimpse of devel opers while they work through a
glass wall separating the customer meeting room fromthe work area. Thus, the glass wall
provided a window onto the company's backstage, similar to the way some restaurants bring
their kitchens into open view. Being a young company with a rel atively young staff, everyone
works to a random mix of contermporary music. No isolating headphones herd  everyone

li stens to the same music, and every once in awhile, someone starts singing out loud and a
magic moment happens when everyone joins in. When current or prospective customers
experience this, they get the message that the employees love their work and that this love will
go into the services delivered. The singingis not part of a defined service process, and it's not
part of anyone's employment contract. Rather, the conditions for spontaneous bursts of singing
have been built into the company's culture, which emphasi zes creating memorabl e experiences
for customers and, indeed, for employees aswell. This brings up a potential added benefit
worth mentioning. Research by Candi, Beltagui, and Riedel (2013) has shown that busi nesses
that emphasi ze the creation of compelling experiences for customers are typically more
successful in attracting and retaining great empl oyees than are busi nesses that neglect
experience design. Thus, customers are not the only beneficiaries of a company's experience
creation; empl oyees al so benefit, and, by extension, the company benefits.

This company has incorporated an element of real, rather than premeditated, surprise into its
service. The possibility of surpriseis supported by the company's culture and by the sense of
community among employees. The element of surprise reinforces the desired customer
narrative of a happy company that will provide a happy service with happy results.

A Service that -Pancesl

Our exampl e of a service designed for dancing al so centers on awindow and comes froma
small shop selling one-of-a-kind art and design. This shop struggles with the configuration of
itsretail space. Thereisawindow at the pavement level, but to enter the shop itself, customers
have to cross the psychological hurdle of venturing down a steep flight of stepsinto a

windowl ess basement. This company decided to capitalize on the window, and rather than use



it to try to display as comprehensive a sample of the wares availabl e at the subterranean |level
as possible, to use it as a stage for —dancing.ll One day, passersby see an artist hard at work at
his easel in the window. On another day, they might see musicians performing or models
showing the | atest from a fashion designer. The performances are not necessarily tightly
scripted or choreographed, but certainly attract attention from people who pass by and might
be compelled to venture into the retail space and part with their cash. Thisis a good example
of creative and ever-changing design of the service environment to create experiences of
surprise for customers. An additional benefit is the interactions and communi cation that can
form among the audi ence members outside the window. These might be transient communities,
but crossing the psychol ogical hurdle of the staircase is probably easier with a new friend than
on one's own.

A word of warningisinorder here. While businesses should strive to create compelling
experiences with their services and even go so far as to place the experience at the center of
the service business model, service delivery is no less important. Beltagui, Candi, and Riedel
(2012) refer to the trap of the hollow core, meaning a service that is all —song and dancell and
no substance.

15.4 Designing a Service Experience Is Never Finished

The design of a service experience is an ongoing process. Experiences need to be constantly
refreshed | est they become stal e and uninteresting. This means one should never view a service
as fully designed. It also means that in many cases there is scope for experimenting with
different types and variants of experiences. By trying out various experience staging methods
and initiatives, compani es can simultaneously keep their customers engaged and interested and
continually refine the experiences staged.

Designing a service experience is an iterative process. A business should in most cases start
with the service processes and service environment, keeping the experience narrative firmly in
mind, but can then add other elements such as customer participation or surprise. The designis
never compl ete, and compani es must continue to rethink, re-create, and re-design their service
experience whil e attention to the core service delivery should never be neglected. Table 15.1
provides a worksheet, made up of alist of questions for transforming a service into a

compel ling experience based on narrative, participation, and surprise.



Table 15.1 Service Experience Worksheet

What isthe narrative (or story) the service should deliver?

2 How do the service processes need to be modified to support this narrative?
2 How does the service environment need to be modified to support this narrative?

2 What do customer-faci ng employees need to do to support this narrative?
|sthere scope for leveraging positive self-service?

2 How do the service processes need to be modified to support positive self-service?

2 How does the service environment need to be modified to support positive self-
service?
2 How can customer-faci ng empl oyees support and encourage self-service?

|s there scope for including active customer engagement in service delivery?

2 How do the service processes need to be modified to support active customer
engagement in service delivery?
2 How does the service environment need to be modified to support active customer
engagement in service delivery?
2 How can customer-faci ng empl oyees support and encourage active customer
engagement?

|sthere scope for the creation of a community of customers of the service?

2 How do the service processes need to be modified to support a customer community?

2 How does the service environment need to be modified to support a customer
community?

2 How can customer faci ng empl oyees encourage or be part of a customer community?
Are there elements of surprise that could be introduced into service delivery?

2 How do the service processes need to be modified to create surprises?
2 How does the service environment need to be modified to create surprises?
2 How can customer-faci ng empl oyees i mprovi se to create surprises?

This chapter suggests only three ways to create a compel ling and memorabl e service
experience, namely, narrative, participation, and surprise. However, there are more options,
such as incorporating memorabilia (souvenirs), focusing on ergonomics, offering customi zation
options, and others. Each business will need to carefully consider the nature of its service and
discern what ways to create a desired service experience are most likely to result in
competitive advantage.



15.5 Conclusion

Creating compel ling service experiences can lead to improved business success by improving
profitability, enhancing a company's reputati on, its attracti veness to employees, and its ability
to enter new markets and attract new customers. We posit that desi gning a service should focus
on creating a service that literally or metaphorically —sings and dancesll and that the outcome
will be a compelling and memorabl e service experience.

So how can a company design a service that sings and dances? Assuming the core functional ity
isfit for purpose and is at | east as effective as competing service§ by making use of
narrative, participation, and surprise. Environments and processes should be designed with an
understanding of how customers will perceive them and how they will help customers to build
anarrative of the service that has a happy ending and encourages repeat visits. Customer
Inputs are necessary for any service, but rather than a disruption to smoothly running processes,
they should be taken as an opportunity to enhance the experience. To this end, processes and
empl oyee roles can be designed around customer participation and to encourage the formation
of customer communities. Last, but certainly not least, designthinking reframing problems
and devel oping novel solutiong  can benefit service design by continuously redefining the
service inorder to deliver an element of surprise to customers. The company should start with
solid service processes with lots of built-inflexibility and a service environment designed to
support the desired experience. Also, the company should put the service experience squarely
at the core of its service val ue proposition. The rest depends on continuous creativity, which
may be fully premeditated or result from flexible service processes supported by empowered

employees.
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Capturing Context through Service Design Stories
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Introduction

There is an ongoing trend of gradually increasing the amount of services product manufacturers
offer. Thisis often referred to as servitization. Compared to products, services are considered
to have longer life cycles and larger margins and to be more resistant to the business cycle.
From a marketi ng perspective, services can be used to differentiate and increase val ue to the
customer. Furthermore, services can al so be a means of strengthening customer relations as
they entail interacting with and understanding the customer. It is, however, often troubl esome
for product-oriented companies to handl e services, partly due to lack of methods and tools. In
this chapter, we present a narrative desi gn-based method, CTN (Context Through Narratives)
that captures users' current practi ces, experiences, situations, contexts, and expectati ons and

I ntegrates these in service innovation.

Servitization has been described as a multi staged change process. Common to different

serviti zation model s is that a supplier starts with offering services supporting its existing
products in order to improve accessibility, for example, providing spare parts and

mai ntenance. At the other end of the serviti zation spectrumis support for (at | east parts of) the
customer's operations, providing total solutions. Slightly simplified, servitization can be
synthesized into three steps (Table 16.1): (1) services supporting the product; (2) services
supporting product usage; (3) services supporting the customer's operations (processes).
Serviti zation thus demands an increased understanding of the end user and/or the customer's
operations. Providing spare parts and mai ntenance requires little understanding of the
customer's operation.



Table 16.1 Steps of Servitization

Step Description Example

1.  Services supporting the Spare parts provision, product maintenance
product

2. Services supporting product  Optimizing and customizing the robot by means of, for
usage I nstance, customi zation, trai ning, and programming

3. Services supporting the Optimi zing customer processes of which robots form
customer's operations one part
(processes)

In the last step, the supplier offers services that can al so be independent of the physical robot,
where the aimis to support the customer's operations by offering atotal solution. For instance,
iIf the customer is using arobot to spray-paint a specific component, the supplier can offer to
design the whol e process and assume overall responsibility for painting, that is, the service:
—pai nti ng a componentll according to customer requirements. The robot is only a means of
performing the service.

There is a demarcation line between steps 2 and 3, where the supplier needs to gain a thorough
understanding of the customer's processes, that is, what the product is used for, and also the
customer's applications and context. This can thus be defined as the borderline to become a
solution provider. The further a supplier goes through the serviti zati on steps, the stronger the
need for new methods and tool s that innovate and devel op the services since fresh knowledge
regarding the use-side needs to be obtained by the producer.

Successful innovation requires two types of knowledge: technol ogy knowl edge and use
knowl edge. Technol ogy knowledge concerns aspects rel ated to i mplementing an innovation,
including knowledge of the mechanics of material's, chemistry, thermodynamics, and so on.
Technol ogy also includes non-product-specific technol ogy, such as service-supporting
technol ogy, and organizational routines. Accordingly, technology includes all the enabling
organi zational resources necessary to make products and services.

However, moving beyond providing only products but al so sol utions to customer problems
implies the need to have —dse knowledge, |l also referred to as use experience, or application
domai n knowledge. Use knowl edge invol ves understanding the use of an innovati or/technol ogy
from a user/customer perspective. In other words, what the technol ogy should do for its
intended users, requiring a deeper knowledge of the customer's processes and needs, often
called taking a customer, or service, perspective. The important thing is no longer what a
company's products are, but what they do for the customer. Products are perceived as a means
of creating val ue when used by the customer.

Use knowledge is more abstract than technol ogy knowledge and is normal ly disconnected from
Innovation activities, at |east as regards physical products. The nature of servicesis, however,
quite different fromthat of physical products. Services are intangible and can be described as
aseries of activities where the customer is a co-producer. The active i nteraction of users



during services, and the fact that these often take place in a context foreign to the supplier, puts
greater demands on the supplier to understand the use side. Accordingly, use knowledgeis
much more important for services than for products, but can al so be expected to lack when
product manufacturers aiming to provide services.

A product-oriented company has, by definition, alot of technology knowledge, but not the
necessary use knowledge, depicted as a—Product Providerll in Figure 16.1. The added skills
necessary to become a solution providerf  and thus move to the next step of servitizatiorj thus
include use knowledge. Seeing use knowledge as aresource vital to competitiveness has
implications for the company's innovation process. Gaining a deeper understanding of the use
sideis anecessity for providing more advanced services in the sense that these support not
only the suppliers' products but al so their processes and busi nesses.

Hi | -
Product ' Solution
Technology . : :
Knowledge Provider Provider
Lo Out i
| Problem
Technology of ! ariioe
Knowledge Business :
Lo Hi
Use Knowledge Use Knowledge

Figure 16.1 Two types of knowledge and company positions.
Adapted from Magnusson (2013).

Design has along tradition of studying users in terms of understanding, interpreting, and
transl ating their needs/problems into satisfying solutions  in other words, understanding the
use side's problems and how proposing sol utions can sol ve these. More recently, Service
Design has emerged whereby the specific interest lies in designing sol utions in terms of
services.

16.1 Service Design

As discussed in previous chapters of this book, design has increasingly been seen and
understood, over the past 15 years, as a possible driver of innovation. Design's contribution to
the innovative capabilities of organizations can be ascribed to the iterative and user-centric
approaches, the use of multidisciplinary teams, and the ability to externalize ideas and patterns
usi ng aestheti ¢ skills such as visualization and prototyping. Furthermore, the designer's ability
to interpret and reshape sociocultural relationships and configurations is even more prominent
inservice designthanintraditional product design. Services are always co-produced together



with the end user.

The core of service designis taking the user's perspective as a compl ete experience, giving an
outside-in view of these experiences, as well as visualizing them and taking the iterative
approach of involving users throughout the process. In service design, the approach of
involving users both during the early stages and throughout the innovation process has been

hi ghli ghted.

Designers involve users and other stakeholders, and their knowledge, in different ways and for
differing rati onal es than traditional market research. Involvement through user-centered
approaches is about gai ning empathy and i nspiration during the early design phases. Thisis
done by entering the context of the user, or by creating situations where the designers

themsel ves experience the situations. If thisis not possible, staging situations are constructed
whereby the users are given the opportunity to share their experiences. Compared with
traditional market research, design thus provides distinctly different approaches to how
users/customers should be invol ved.

16.2 Context, Stories, and Designers as Interpreters

The role of contextual understanding is to widen the focus to understand what broader role a
product plays inthe user's life. To understand the user's context, designers often move into that
context to gain empathy via a deep understanding of latent needs, dreams, and expectati ons.
Staging different workshop settings in which users, company (client) representatives, and
designersinteract is becoming anincreasingly important part of the design profession.
Approaches based on theories of play are gaining the interest of service design practitioners.
In these approaches, users and other stakehol ders are engaged in and encouraged to share their
experiences, in addition to being a part of the co-construction of possible future solutions. The
role of talk, stories, and dialogue is emphasized in order to understand the user's context and
perspective.

Stories are one of the basic means by which we, as humans, communi cate. We retell previous
memories and experiences; we inform about our intentions, wishes, and dreams. In short,
stories are one of the more dominant means by which we make sense of the world around us. In
astory, actors, time, and contexts are often very efficiently captured and become beneficial for
design purposes. Ethnographi c stories can even serve as a bridge between the realm of the
customer and the firm. Allowing customers to tell their own stories about their own
experiences makes it possible to understand more about them than can be retrieved from an
interview or a survey contai ning predefined questions. In the case (and model) offered here,
designers are the interpreters of users' accounts. In design-driven innovation, designers are
positioned as the interpreters of users' sociotechnical contexts and as brokers of knowledge
across branches and organi zati ons.

Thisintermediary role between the firm and its surrounding networks has been described as
the brokering of knowledge, suggesting that designers, when moving between different
companies, use and reuse known technologies in new areas. In the following section, we offer



amethod and a case whereby the means of involvement is stories rather than visualizations. We
will point out the crucial role of the designer as aninterpreter of these storiesin order to
achieve the intended outside-in focus.

16.3 Context Through Narrativesf The CTN Method

A largely simplified description of the service design process can beillustrated using a

doubl e-diamond process contai ning four phases: (1) discover, (2) define, (3) develop, and (4)
deliver. This process has a strong affinity with the design thinking framework presented in
Chapter 1 of this book. The CTN method lies within the first diamond and represents the

expl oring and defining of needs and problem spaces for further innovation work. Discover
largely focuses on extensive user and contextual research but is also aimed at exploring
organi zational prerequisites and strategies and potentially new or adjacent technol ogies that
are suitable. It starts out from perceived problems/questi ons as defined by an organi zati on;
however, it attempts to go beyond specifics and explore alarger context.

The CTN method includes four steps: (1) preparation, (2) action, (3) processing, and (4)
closure (Figure 16.2). We illustrate it using a service design pilot case. The aim of the service
design pilot was to achieve a more extensive understanding of users' perspectives, situations,
and experiences, rather than devel op service innovations per se, whichwill come later onin
the process. The service design pil ot i ncludes a repeatabl e workshop format whereby the
facilitati on experiences gained are both reused by the design company over time and, more
importantly, transferred to the client company for future internal use.

PREPARATIOMN 1 ACTION PROCESSING 1 CLOSURE
s ™ - s ) -~ ™)
= Why? = Teams, leader, = Org. strategies * Format?
« Who? and facilitators and visions * Target
* Process flow » Interpretation participants?
« What? ; e
= Capture use- * Design » Propositions?
» Where? narratives narratives *So what - and
« Documentation = Visualization then?
s A LS 4 A A LS A

Figure 16.2 The CTN method in four steps.

The aim of the client company, IndComp (described in the box below), was to better
understand one of its user groups, namely, farmers using automati ¢ milking machines (AMMS).
For this purpose, it had hired a design company, Veryday Agency; for afull description of this
col |l aboration, see Wetter-Edman (2014) .1

16.4 Case lllustration of the CTN Method

We try to get to meet the customers but it is not that easy. We need to ask permission, and
we need to have a good reason to ask permission. Because there are good reasons and
bad reasons. But that we just should hang around with a farmer is not popular.ll

Business Developer at | ndComp, 2009.



Company Descriptions (Exhibit 1)

IndComp is afull-service supplier to farmers that devel ops, manufactures, and di stributes
equipment al ong with compl ete systems for milk production and animal husbandry. The
milk producti on equi pment ranges from vacuum-operated milking machines up to systems
that can handle massive herd sizes of 5,000 to 10,000 head. They also make systems for
herd management invol ving reproducti on efficiency, heal th, and feeding. These systems
need regular mai ntenance and occasionally require emergency services. IndComp also
devel ops and sells services. Services are specifically handled by a central service
division, but provided to the customer vialocal service organizations. The central service
division manages the general characteristics of the service and, in addition, spare-parts

management and service protocol preparation.

In the servitization model presented earlier, IndComp isinstep 1, mainly providing
services to support products. However, initial steps have been taken to move toward a
more customer-oriented position. In February 2009, the organi zation launched its new
service concept (NSC). It was communi cated externally as a single feature but internally
consisted of three parts: Connecf planned maintenance services, OnTimg  emergency
services, and Expertis§  knowledge-based services such as consultancy. Expertise was
the | east devel oped and thus became the focus of the future design workshop.
Additionally, Expertise is the concept with the strongest —service supporting the
customer|l flavor; however, IndComp had very little knowledge of how to move inthis
direction.

Veryday design agency (veryday.com) was established in the 1960s and hasits basisin
industrial design, ergonomics, and deep knowledge of user research. Today, this firm
spans more than 10 design disciplines and has around 70 empl oyees on three conti nents.
The firm's philosophy is to take the user's perspective just as seriously as the aesthetic
competence integrated into the design profession.

(. J

As described in Exhibit 1, IndComp is anindustrial company aiming for increased service
offerings beyond traditional maintenance service. This reorientation was supported by a
biannual customer survey. Overall, the ratings were good, as usual, and the customers were
satisfied. However, the | atest customer survey showed a slight decline inratings, especially in
comparison with IndComp's main competitor. IndComp thus wanted to understand its
customers' needs and expectations more qualitatively; hereby, the decision was made to
employ service design.

Preparationf Why? Purpose of Collaboration

The purpose of the preparation step is to agree on the aim, purpose, and expectati ons regarding
the project to be conducted, the “Why.ll It devel ops a shared understanding of the client
company's resources but al so those available for future sol utions; the client's internal rel ations



vis-Pvistheir users; and how mature the client is as regards the use of design methods and
tools. The latter isimportant when sel ecting methods for the project; in effect, what should be
done?

As is often the case at compani es with strong and someti mes i ndependent sal es organi zati ons,
the customers' voices are only implicitly present by way of a—whispering gamell: for instance,
a customer said something to a sal esperson, who took this further to his regional manager, who
then continued to the person responsible for the local sal es organi zation, via a desi gnated
forum, and eventually it reached someone responsible for service development. Ina
whispering game, the message is virtually always distorted.

Instead of direct user/customer involvement, the main input was a customer survey, mentioned
above, conducted every other year, resulting in a—hard number.ll Evenif satisfied, the number
told little about why they were sati sfied. One important i ssue when conducting a service design
case is establishing alink between the service and business devel opment units of the client
company and its customers.

During the preparati on phase, IndComp's busi ness devel oper, Walter, met with the two
designers from the design firm, Anna and Victor, on several occasions to set the scope of the
workshop. These meetings invol ved:

1. Why set the aimand focus of the project, sel ect the methods to use.
2. Whaf decide on themes to be discussed, image sel ection, format of the workshop.

3. Whd

a. Decide on participants, responsibilities for selection, and the invitation of customers
(inthis case farmers and company representatives).

b. Define and invite the —+ght peoplell for the final delivery meeting and the presentation
meeting.
4. Wherg venue and time frame of the workshop.

Inthis case, IndComp was responsible for inviting its customers (farmers), and for the
practicalities, for example, the venue, refreshments, and so on. A regional sales manager who
had cl ose rel ati onshi ps with the farmers was responsibl e for farmer invitations. The workshop
included seven farmers, ranging in age from 45 to 65, who had AMMs and herds of between
160 and 200 cattle.

Veryday devel oped the workshop format, i ncluding content, processes, and meterials. It was
decided to use a method called Landscaping for the generative session, based on design
dialogues (Brandt, Messeter, & Binder, 2008). The design company and the client chose the
photos; they were vaguely connected with life on the farm, and were thus open to rather free

| nterpretati on and association. These initiated the discussions, whereby the participants are
triggered into remembering various events or situations, and the dial ogues occur around these.

The workshop was arranged around six themes expl oring different aspects of these farmers
lives, as well astheir interactions with IndComp: (1) preservice, (2) service, (3) invoicing,



(4) emergency services, (5) purchasing automati c milking machines, and, finally, (6) working
on the farm. The themes were prepared using preformeatted sheets of paper and the farmers
were asked to remember and tell about a particularly good experience as well as another bad
one rel ating to these situations.

Action

The action step captures users' experiences through stories and images. It is important to have a
framework for how to document the stories and for starting to make sense of these together
with the users. The workshop participants included seven farmers, two company
representatives who had made the preparations, and three designers.

After a presentation of the partici pants and the activity, the workshop started. The format was
to work with the six themesin two parallel groups whereby each group worked with three
themes (Table 16.2). A designer in each group took notes, documented the accounts using
keywords and short sentences, and added an image to the prepared sheet of paper together with
the farmers' narratives. Each theme session |asted for 30 minutes; in between these, the teams
gathered and the situations were mapped out in a landscaped style. The aimwas to make a
collaboratively constructed landscape of the farmers' stories and experiences by the end of the
day.

Table 16.2 Organization of the Workshop

Group 1 Group 2
Introduction 15 min Presentati on of format
Session 1,30 min  Theme 1 Theme 2
Approx. 30 min  Collaborative Mapping
Session 2,30 min  Theme 3 Theme 4
Approx. 30 min  Collaborative Mapping
Session 3,30 min  Theme 5 Theme 6

Approx. 45min  Collaborative Mapping and summary

The facilitating designer moved between the teams, kept up the pace and motivation, and
directed the construction of the joint landscape (Figure 16.3), positioning the sheets of paper
contai ning descriptions i n accordance with themes and experience.
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Figure 16.3 Schematic illustration of a constructed |andscape of situations.
The introductory question for each theme was framed al ong the lines of:
Serviceis about activities during and surrounding a service.
How do you experience that the service of IndComp works?
Describe some situati ons:
Two typical situations where the service encounter works fine.
Two typical situations where the service encounter doesn't work.

This phrasing focuses the di scussion on experiences and situati ons rather than on discussing the
extent to which the AMMs were functioning, or not. The designer on each respective teamfirst
noted down, on Post-its, both keywords and sni ppets from the stories while the farmers
discussed the situation, then decided, in conversation with the farmers, on a set of important
situations to report on, after which a note of them was made on the prepared sheets of paper
together with animage. In Exhibit 2, we present some edited stories that were told by the
farmers. Although these describe direct interacti ons with the AMMSs, the emphasisin the
stories is on the surrounding situation and context, that is, the role the AMMs and IndComp's
actions play inthe farmers' lives. Using the terminology of Chapter 1, these stories formthe
basis of finding issues, bigand small, for —placing small betsll around customer insights.



Examples of Use Narratives Told in the Workshop
during the Action Phase (Exhibit 2)

Preparatory Milking

When maintenance is being carried out on the AMMS, the milking procedures and routines
are disrupted. During certain operations, the AMMs cannot simultaneously milk any of the
cows, for approximately an hour at atime. Accordingly, the milking procedure needs to be
done either before the maintenance or carried out manually in parallel withit. Regular

mai ntenance takes approxi mately four to six hours per AMM. Often, this preparatory
milking is taken care of by the farmer before the service technician arrives. If the service
technicianis expected at 8 am., the farmer will probably have started milking by 5am. in
order to be finished in time for the servicing. Some service technicians assist with the
milking, shortening the preparation time, but al so |engthening their time onsite.
Occasionally, service technicians receive emergency calls during the night and have to
cancel scheduled maintenance. Due to nightly work hours, the service technician calls the
farmer just before his/her scheduled arrival. However, by that time, the farmer will
already have spent three hours milking in preparation. As one farmer said, —He could just
have sent a text message, and then | woul d've known not to go out to the barn. |l

Invoices and Protocols

Once the service has been carried out, a service protocol iswritten. Earlier, the protocol
was written onsite and then placed in afolder in the barn office, close to the computer
connected to the AMM. After some reorganization of the industrial organization, the
protocols are sent by mail afew days after the service. For the farmers, this means, in
practice, that the protocols often end up intheir houses, away from the equi pment, either
intheir kitchens or intheir offices. However, the protocols might be needed in the barn, to
refer to if something happens to the AMM because it i's on the protocol that previous
changes and services can be found. The service protocol also serves as support for the
invoice, which arrives separately. The invoice is easy to comprehend; the dates, hours
worked, spare parts, and so on are all totaled up clearly. Sometimes, the farmer wants to
check what has been done vis-P-vis the invoice and will then have to refer to the service
protocol ; in such cases, it might be a good thing to have the invoices in the office. The
protocols are more complex and full of technical details, referring to article numbers and
check boxes. The farmers claimthese are really difficult to understand.




Farmers Are Part of a System

The AMM includes several units that are not owned by IndComp but are crucial in order
for the AMM to function. The experience of one farmer was that when his computer
crashed, a service technician arrived on an emergency call-out. Since he could not fix the
computer, and it is not part of INndComp's own technol ogy, he changed it for a new one
from emergency stock. A bit later on, when things had cal med down, the farmer called the
computer company directly and was surprised to hear how easily and quickly the
computer could be fixed. The very next day, the computer was fixed and returned to the
farmagain. If the computer company and IndComp had been col | aborating, this would
have saved the farmer approximately - 1,000.

- /

Processing

The aim of processing is to make sense of the outcomes from the workshop. What do these
stories really mean for a client company's service business? This is done through organizing
the stories in relevant themes and formetti ng the insights in ways that are actionabl e for the
client company. Combining and interpreting the input from the users and the company creates
design narratives, later combined in scenarios, as will be presented later in the chapter.

Directly after the workshop, the designers and the business devel oper started debriefing the
workshop experience. The main issues that came up included ongoing proj ects that touched on
I ssues that had been discussed, the service strategy of the company, and new ideas that could
be related to this. Three weeks | ater, the first formal interpretation meeting was held at
Veryday at which only the designers took part in structuring, analyzing, and discussing the
outcomes. As input they used the situations captured on paper, where the use narratives had
been noted in the workshop. The short descriptions reminded them of the full story told at the
workshop by the farmers. It was a full-day meeting at which the designers, Anna and Victor,
told and retold accounts that they had heard, referred to the documentati on, and al so acted out
short scenarios to understand their meaning. The whiteboard was initially used to note down

| nteresting aspects. Soon they moved over to the computer to create adigital mind map. Inthis,
topics were organized in rel ation to opportunities and tentati ve themes.

The following day, a meeting was held with Walter (business devel oper at IndComp) at which
adraft of the insights and opportunities was discussed, the mind map being the main inpuit.
Fromthe slides in the draft presentati ons, the focus points argued by Veryday included
primarily understanding more about IndComp's service vision and its potential relationship
with this particular project. They also discussed what val ue meant to IndComp and its
customers, and where value is or could be created. The company's aims and visions were thus
integrated with the farmers' experiences, situations, and expectations as a basis for constructing
design narratives. After the meeting, the insights were shared and updated between the
designers and Walter. The findings and insights fromthis early stage research were presented
using two scenarios. The first scenario represents the farmers' situation today (2010), and the



other a future scenario (2015). Needs, problems, possibilities, and everyday life practices
were integrated into these scenarios.

Closure

The final step of the CTN method is called closure, where the project inits current state comes
to an end and is summarized and communi cated to stakehol ders. The preparati ons encompass
arranging the meeting format and inviting the rel evant parti ci pants.

People were invited from different parts of the organization who held positions fromwhich
they could actually act on some of the results of the project. Intotal, eight key members of staff
from IndComp participated. In addition to the service division manager and Walter, the

parti ci pants were managers from national and northern European markets i ncluding the global
service coach.

Veryday presented the two scenarios that described present and future situations, thus revealing
the gap between them and IndComp's need to act with purpose in order to move its positions
forward. The scenarios consisted of five scenes, each focusing on one specific situation
discussed during the workshop. The scenes were the same in both scenarios. The

representati on of the Service Day used in both scenarios is presented bel ow.

The first scenario talks about the service technician in positive terms; however, it seems as if
he does not really have the support and tools to do a proper job. The main focus is on attending
to the equipment itself, changing spare parts, and the like (Figure 16.4).



Service Day

John, my usual service technician, amves
in his car. He knows my farm, it feels
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Figure 16.4 Scene Service Day 2010.

In the corresponding scene in the 2015 scenario, many of the identified needs and problems are
addressed via new service offerings. The farmer had ordered an additional wash, the service
technician called to confirm his visit, the service protocol s and other documents are accessible
from different places. Thus, how the farmer wants to receive the service isinfocus, rather than
the way IndComp is capable of providing it today.

These scenarios, specifically the 2010 scenario, gave rise to alot of discussionand

invol vement among the partici pants. The way inwhich the stories were retold and reframed by
the desi gners made the farmers' situati ons and experiences urgent and i mportant to act on for
the organi zation. The design narratives hel ped them to empathi ze with the farmers, and to
understand their perspectives.

16.5 Conclusion and Recommendations

This chapter has presented the increased interest in and need for servitization and the three

basi ¢ steps that compani es go through during the serviti zation process, and has argued that
increased understanding of the customer is a prerequisite for this devel opment. Further, service
designis argued to be a design mind-set suitable for integrating a customer perspective. We



presented the Context Through Narratives method exemplified using a case for moving toward
anincreased focus on customers' lives, contexts, and needs. In the foll owing sections, we
summarize this method's contribution to serviti zation and provide some hands-on advi ce about
how to implement the CTN method.

Conclusion: CTN's Contribution to Servitization

Services demand a true understanding of the service froma user perspective, that is, the
customer's processes and context. As illustrated by the case application of CTN, narratives
widen the scope of information. From the workshop, the client company learned that it could
not see the AMM as an—sland.ll It was a part of a systemwhere other suppliers components
and products interact and result in the farmer's final experience with his’lher AMM. Take, for

i nstance, the broken computer, which the farmer regarded to be anintegral part of the AMM,
since it was used to control it. Neverthel ess, IndComp took no responsibility for any hardware
mal functions and did not even have any spare computers in stock. Thisis just one exampl e of
how knowledge is gained that can be transformed later on into a new service whereby the
supplier takes full responsibility for the farmer's system.

From a knowl edge perspective, the narratives capture the use side of technol ogy, i ncluding the
often compl ex context wherein the products and services are intended to be used. Design
narratives have proven to be a fruitful method of gaining vital knowledge when moving to the
more advanced steps of servitization.

Prerequisites and Recommendations for Successful CTN Usage

The presented CTN method suggests an approach to understanding the user's perspective
through the use of narratives. The method is composed of four steps, all located in the first
diamond of the Service Design process. preparation, action, processing, and closure. Each
step puts the focus on different i ssues that need to be solved, negotiated, and attended to, as
illustrated in the case. We strongly recommend that client representatives in service

devel opment or staff in customer responsibility positions are present at the workshop. Their
roleisto listento the users stories directly and not to defend the company. Below, we present
checklists used to facilitate the workshop, and the anal yses and i nterpretati on steps:

Checklists for Implementing the CTN Method

Ahead of the workshop:

2 Invite knowl edgeabl e and experienced parti cipants: users and employeesin service
devel opment positions,

2 Define subject areas covering the entire user experience and surrounding events.
2 Formul ate experience-oriented questions for initiating discussions.

2 Prepare documentati on templ ates for noting the users' stories.

2 Prepare images that show different situations fromthe users' day-to-day lives for



triggering discussions,
During the workshop:

2 Be open and attenti ve during the workshop; the aimis to obtain and understand the users
stories.

2 Let the users present and describe their situations in their own words when constructing
the landscape of use narratives.

2 Make notes on sticky notes, then on the situati on templ ate, and add i mages sel ected by the
group.
2 Construct the landscape coll aboratively with the parti ci pants.
2 Document the full landscape using photos.
Analyses and i nterpretati on:

2 Revisit company visions and strategies for identifying where the use narratives can
complement, strengthen, and/or threaten existing ideas.

2 Read and retell the use narratives with the purpose of remembering the nuances and
aspects of the original story; pose the question —What are these situati ons -real | y—about?ll

2 Involve company representatives in aligning with company visions and facilitating
| mpl ementation.

a Cluster the use narratives according to affinity, good and poor, pros and cons.

2 Identify problemati c and good situations, as well as possible solutions; alow for
iterati ons with next checkpoint.

2 Combine use narratives and company Visions.

2 Create design narratives, based on present and potential futures, for example, scenarios
I dentifyi ng gaps.
As described above, the users' stories (use narratives) are to be noted down on preformatted
sheets of paper; sticky notes may be added contai ning keywords or adjacent stories; images

that bring life to the story are to be added (Figure 16.5); and the paper is to be label ed —goodll
or —poor |l to depict the quality of the experience.



Example

Situation o~
Subject area: Invoicing

Title: Good to get the service protocol directly in the folder

Description in text: The service protocol might not get fo the

right place when sent by mail later.

Description with image(s):

IMAGE TO BE ADDED

Figure 16.5 Exampl e of a documented use narrative for a given situation.

CTN explicitly puts the focus on the end consumer's situations and priorities. Companies using
this method will thus need to be open to fresh input and prepared to change their own
perspectives accordingly. Although stories are told and collected in various forums, we see, in
this case, that design competence is vital when it comes to interpreting and transforming the
users stories into actionable knowledge for the company. Design competence is al so important
when it comes to framing the situation and posi ng questions aimed at experience rather than
functionality.

However, if the firm's strategy is to move al ong the serviti zation continuum and to

fundamental |y change how customers' experiences and contexts are taken into account
regarding service i nnovati on, then the company will need to develop internal design capacity.
Servitization will also affect the company's strategy; product features will no longer be the
focus of selling, but offering sol utions to the customer will be. The link with strategic
reframing turns design work into something that cannot be handled solely by external
consultants, but by in-house staff. This can be done in two supplementary wayg  first, through
the internal |earning of design methods and tools, building up internal service design
knowledge and facilitating skills across different functions, for example, by usingthe CTN
method.

Second, because we have presented the role of the designer in the above case, we firmly
believe that professional design knowledge plays animportant role ininterpreting and
articul ating design narratives. Thus, we additionally suggest devel oping internal design
capacity by employing professional service designers as a resource spanning across the



marketing and research and devel opment functions. Thus, the user's perspective will be
integrated strategically and professionally within the organi zati on.

The CTN method is awell-tail ored method whose purpose is to explore, expose, and

articul ate what the service provider's offerings will actually achieve in the customer's life, for
better or worse. Additionally, the method includes tool s for designing and proposing new
offerings.
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Introduction

In this chapter, we provide prescriptive advice for new product devel opment professionals
who are interested in designing and creating radically new products. Radically new products
are defined as products that allow us to do something we could not have done before (Hoeffler,
2003). Examples include 3D printers, TiVo, and more recently, Google Glass. While the topic
of design and the domain of radically new products are both rel atively new and emerging
topics in marketing, crossing the desire to create radically new products with emphasizing the
role of design in the success of these novel products requires altering many of the approaches
that are currently used.

This chapter contains a series of processes design professionals should use in order to create
an independent process that results in novel ideas. We offer six processes for firmsthat are
seeking to improve their ability to come up with breakthrough products:

Communi cate the challenge goal toward radically new products.
Shift time frames to future and past.

Promote emerging technol ogy focus across the consumption chain.
Promote the use of analogical thinking.

Look for novel ways to solve simple problems.

S T o o

Leverage more ideators via crowdsourcing.

Table 17.1 gives specific examples of how these processes transl ate into action and supplies
specific examples of companies and products that have empl oyed these processes.

Table 17.1 Implementation of the Sx Ideas

Areafor Novelty Implementation |deas Examples
Audit

Communicating the Onthe individual level: Peoplein  Google allows its empl oyees
Challenge Goal the NPD team should have X% of one day aweek to work on



e Add periodic their time assigned to develop whatever they wish to devel op.
attempts to create radical ideas they are personally
radical designsto interested in.
the traditional
NPD process.

o Leaders must
create aculturein
whichfailureis
acceptabl e.

e Do not let the
tension between
open and closed
behaviors affect
the open
I nnovati on team.

Onthe group level: The Lockheed Martin Skunk Works

organi zation should create groups allow the freedomto create

that include people with different without restraints,

backgrounds. The group would have Google X-Lab is a semi-secret

high degree of autonomy and would  facility, tasked with devel oping

work secretly. technological advancements,
like the self-driving car.

Shift Time Frame  Questionsto ask the designteam: President JFK announcing on

. : . Th : : May 25, 1961, that the United
Ask for ideas that Think about something that is States will put aman on the

will only be impossible (today, in 1 year, in5
relevant in the years, in 10 years) moon by the end of the decade.
distant future.

o Alternatively: Think about
e Avoid prescribed something you warnt but hasn't

I magi nation and been invented yet.
remove mental
boundaries.
Promote Emerging A brain storming activity for a Hybrid ways to deliver

Technology Focus  skunkworks group: Each person products to consumers. Fuse
brings to the meeting one technology together home 3D printers (new

* HOW cana they want to discuss, thenthe group  tech) with same day delivery
particular . _ .
emerging brai nstorms: Wh{:\t can this (ne_w chal lenge). A_mazon cane
technol ogy be technol ogy combination do? What are mail afile to be printed at home
used? the outcomes? Arethey relevantin  and thus allow just-in-time
' our domain? delivery.

e How canwe hack



together two
technologies to
create something
new?

Promote the Use of A brain storming activity for a Sungard, a cyber-security cloud
Analogical Thinking skunkworks group: Half of the computi ng company, devel oped
e Making an group bringsinaproblem, andthe  the ideathat moving to the cloud
anal ogy between other half brings some unrel ated islike surviving azombie
your industry and | deas/things that have superior at@ack. In both cases thg attacker
2 distant domain. qualities. Thenthe group brai nstorms wi shes to —eat your t_)ral nll and
Once the obvious how the problems and the —superior  the onl y way to survive the
Similarities are thingsll are similar and how they are  attack is by being prepared.

clear, think about different.
what el se the
distant domain
can add to your
idea.
Do Not Write Off A two-part exercise: Coravin allows the pouring of a
Simple Problems (1) Askthedesignteamto makea  single wine glass without
e What arethe grocery list of the nuisances/ removing the cork. It was
, chall enges they encounter daily. invented because the i nventor
nui sances or : \ ) : S
challenges in your Then, after a month of keeping such W!shed to enjoy wine while his
daily routine or in records, (2) hold a skunkworks group wife was pregnart.
your industry's meeting.
processes? Can
you remove them?
L everage more Acquire information about usersand  Quirky.comlets everyone
|deatorsvia engage theminideation activity. Use submit a product idea (froma
Crowdsourcing current communi cation technologies  little doodle to a chemical
« What does the and virtual platforms to attract formula). Next, people who

crowd want and worldwide crowd to share ideas. frequent the website vote

think is needed? e Letthe crowd be seenintheir V\{hethertheyliketheideg
Finally, the company designs

Crowdsourcing creativity, offer rewards,

helpsincreatinga  employment opportunities and acr;d ”??hmemtg;is the chosen
steady stream of invitations to co-create withthe  '962© weex.

new innovations. brands they love.

17.1 Communicate the Challenge Goal toward Radically
New Products



When trying to break out of existing new product devel opment (NPD) patterns and create
completely novel designs, itisimportant that upper management explicitly communicates those
goals to bothinternal new product devel opment personnel (when the task isin-house) and to
any external ideators. We suggest that periodic attempts to create radical designs are added to
the traditional NPD process and highlighted as unique so that they can receive specia

attention. To facilitate these attempts, the organization's top management should take three

general steps.

First, management has to create a culture inwhich failure is acceptabl e; otherwise, the

devel opment teamwill be less willing to take big risks. It has been shown that if the manager
directly in charge of the new product devel opment teams i s supportive and has an open-minded
response to questions and challenges, then the NPD teamis more likely to feel psychologically
safe and take more risks inits work. A culture that allows NPD teams to make mistakes along
the way promotes more radical ideas and designs. The measurements of performance of the
NPD team can al so influence how radical the team's ideas are. To be effective in that way, the
performance measurement should not emphasi ze short-term gains, but rather focus on the long
term. Further, it should emphasi ze the process rather than the outcome. For example, did the
team learn fromits experience, evenif the outcome wasiill-fated?

Second, management can hel p the innovati on devel opment team by viewing this process as
having two stages, the first including open behaviors and the second closed behaviors. Open
behaviors include taking risks, drawing on different domains, being radical. Closed behaviors,
on the other hand, focus onwhat is possiblg  onimplementation. The goal should be to start
with the radical and audacious ideas, and only much later on in the process to think about

i mplementati on. The tension that i mplementati on creates should be avoided in the early stages,
butitishelpful inlater stages because it can push innovators to come up with creative

sol utions.

Third, management has to allow the teamto avoid routi ne organi zational procedures. It other
words, management should allow the devel opment team to be autonomous and free of
bureaucracy. This means that the devel opment team should have more access to resources
(such as adding other empl oyees to the team, adding material's, purchasing and training with
new technol ogies and equi pment, etc.), and more freedomin terms of reporting on their
progress. After communi cating the challenge goal of developing aradically new product, the
following steps should be taken to i mplement the change:

1. Develop new criteria. First, senior management should devel op and communicate new
eval uation criteria for challenges geared toward radically new products. Thus, the focus of
the i dea generati on phase should be on uniqueness rather than on feasibility. This may be
difficult for managers to allow because they are often eval uated on concrete outcomes, thus
this directive has to come from top management. For example, feasibility (whichis oftena
new product review criterion) should be eliminated (or lessened inimportance) when the
focusisto create radically new product idess.

2. Set target goals. Specific target goal's should be set for the number of radically new ideas
that are put forth. These targets could be in the form of a percentage of ideas that are more



radically new and/or a percentage of time that each empl oyee should devote to generating
radical ideas.

3. Perform systematic idea audits. In order to measure the success of the programto create
radically new ideas, the firm can bring in outsiders to rate the newness or novelty of the
ideas. The novelty ratings should be tracked over time and shared with the NPD team, on
both a team and an individual basis.

4. Measure the effectiveness of the team. Teams that devel op radically new products
should be abl e to be autonomous. This needs to be confirmed fromtime to time in order for
the teamto function well. Occasionally, senior management should question the team as to
(adopted from Edmondson, 1999):

a. Does your team get all the information it needs to do your work and plan your
schedule?

b. Isit easy for your team to obtain expert assi stance when you do not know how to
handl e something that came up?

c. Does your team have access to useful training on the job? This way management makes
sure that the devel oping team stays effective.

Moreover, management stays in the loop and | earns about i ssues before they become too
complicated to solve.

17.2 Shift Time Frames to Future and Past

One method to free up ideators from the bounds of today's traditional designsisto specifically
ask for ideas that will not be relevant until some future date (i.e., 5 or 10 yearsinto the future),
or as Google X Lab defines it, —science fiction sounding solutions.|l This farther-into-the-
future thinking may relax the normal constraints associated with devel oping a novel design.
Moreover, this shift in time focus may eliminate one's common sel f-imposed restriction on new
ideas to merely those where the ideator can envision a path to fulfillment. Innovators
prescribed imagination is the killer of radical ideas. Therefore, top management should find
ways to remove mental boundaries by allowing the innovation team to generate i deas that will
not be feasible in the near future. The following steps shoul d be taken when implementing this
change in time frames:

1. Specific future time frames. Instead of just having the NPD teams think about products
that will be developed in the future, specific challenges should be created for unique time
frames (i.e., unique challenges for products that could be available in 5 years, 10 years, 25
years, etc.). These challenges can be technol ogical, such as amputees who control a fully
functional hand that can handl e delicate objects with their brains, or clothes made of fiber-
based nanogenerators that provide a flexible, fol dable, and wearable power source that
allows peopl e to generate their own electrical current while walking, and harvest/storing
the power generated for later use. These challenges also can be rel ated to social
acceptance, as we see happening now with Google Glass, which rai ses concerns over



privacy and safety; or related to the law, asis the case of the driverless car and the legal
questions that arise.

2. Look into the past. In order to get some sense of where new technol ogies might come
from, an interesting approach is to examine where current technol ogies came from. So
much of what is included in today's products is taken for granted. If one examines the
hi story behind these technol ogies to identify the original purpose for which the technol ogy
was devel oped, one can gaininsights into the seemingly idiosyncratic devel opment of
current technol ogi es. Many of these technol ogies were likely intended for industries other
than the ones they ended up being used in.

3. Create a pictorial archive. One method that can be used to examine changes over timeis
to document the history of those changes in an easy to display manner. Theideaisto
capture every formof all competing products in the industry, going back to the introduction
of the product category. These pictures should be captured and displayed in such away that
the history and devel opment of the category can be easily examined.

17.3 Promote an Emerging Technology Focus across
the Consumption Chain

One way to promote uniqueness is to fuse the process with a particular emerging technol ogy
and ask how that emerging technol ogy could be used inthe focal domain. Another way isto
attempt to hack together two emerging technol ogies and then place the outcome in a specific
domain (related to the company's core industry). In addition, technological road maps can be
created for all potential emerging technologies that may impact the industry, consequently
promoti ng combi nati ons of several emerging technologies inanovel design challenge.

The ideato focus on new technologiesis similar to the blue ocean concept in which innovators
create new industries rather than compete with current players. Nintendo's Wii consoleis a
perfect example. The company did not wish to directly compete with Sony's PlayStation or
Microsoft's Xbox in terms of the resol ution and animation of the games. Instead, Nintendo
created anew control and thus appeal ed to segments new to the video game industry (women
and ol der folks). By promoting a focus on emerging technol ogies, firms can reconstruct market
boundaries and introduce novelty. New product devel opers can use cross-conventional

technol ogies to create new demand in a new, unknown space, rather than compete over existing
markets. This emerging technol ogy focus in the design process will lead to innovative

devel opments. The following steps should be taken when i mpl ementi ng the emerging

technol ogy focus:

1. Identify stepsin consumer consumption chain. Thefirst step here isto identify the steps
associ ated with consumers' consumption chain (MacMillan & McGrath, 1997). Then, for
each step within the consumption chain (Table 17.2), the NPD team can identify emerging
technol ogies that are likely to have an impact on how consumers make decisions at those
different stages.



Table 17.2 Steps in the Consumer Consumption Chain

How do people become aware of their need for your product or service?
How do consumers find your offering?

How do consumers make their final selection?

How do consumers order and purchase your product or service?
How is your product or service delivered?

What happens when your product or service is delivered?

How is your product installed?

How is your product or service paid for?

How is your product stored?

How is your product moved around?

What is the consumer really using your product for?

What do consumers need help with when they use your product?
What about returns or exchanges?

How is your product repaired or serviced?

What happens when your product is disposed of or no longer used?

Strategi cally thinking about the various steps consumers go through when interacting with a
product enabl es the devel opment team to creatively enhance the consumer experience
every step of the way with unconventional technological solutions.

2. Mix and match technologies. Those emerging technol ogi es that the team has i dentified
then become the focal technol ogies. Next, the team should examine and list implications for
mixing and matching different technol ogi es together to come up with radically new product
ideas. As a simple example we may consider two —hotll ideas: 3D printers and same-day
delivery. How can we combine these to create a meaningful radical new product? One idea
is that for simple products the designer can send the client afile to be printed at the client's
home with the 3D printerf  delivery isimmediate. The beauty of this exampleisthat it
hacks together two seemingly unrel ated products/services to create a potentially
meaningful offering.

17.4 Promote the Use of Analogical Thinking

The design team should find ideas from anal ogous domai ns in extremel y different industries
that have dealt with some of the same abstract problems (Kal ogerakis, Luthje, & Herstatt,
2010). Analogy use is acommon and vital technique in creative problem solving and complex
innovation tasks. The goal of this exerciseisto find both similarities and, more importantly,
differences between the problem at hand and the base of the anal ogy, in order to infuse the

sol ution to the problem with attributes that otherwise would be unthinkabl e,



The story behind the i nvention of the Nest Learning Thermostat is a good exampl e for

anal ogical thinking. The team that designed the thermostat ai med to reinvent something that has
not changed in the past 20 years. The head of this team was the person who invented the i Pod.
His thought was, how can we make a thermostat that is more like an iPod? Indeed, if you | ook
inside the Nest, youwill basically see a smartphond avery high-powered processor with
memory, flash, wireless radios, and antennas. By using anal ogical transfer, the teamwas able
to reinvent this —anloved but i mportant home product.|i

In addition to anal ogical thinking, scenario thinking can be hel pful in mentally simul ating future
consumption and experiential usage scenarios. One aspect that may help ideators think through
the potential usage scenarios is to think through the specific types of consumer uncertainties
that are thought to i mpact the useful ness of the new product or service. Hoeffler (2003)
demonstrated that consumers have greater uncertainty when esti mating the percelved useful ness
of RNPs, and proceeded to partition the sources of uncertainty into:

e Benefit uncertaintyf an estimate of the perceived benefits provided by the new product or
Service;

e Learning cost uncertaintyf how much work the consumer will need to do inorder to fully
utili ze the new product; and

e Symbolic (or affective) uncertaintyt whichisthe more gestalt affective reaction to the
adoption of aradically new product.

Thinking through these uncertai nties may hel p identify particular areas where completely novel
opportunities exist. Specific tasks to elicit novel designideas may include sketching,
prototyping, and storytelling. In addition, visual examples may be shown to ideators to promote
novelty, as long as the timing of the exposure to examples is strategically designed to avoid
design fixation. The following steps should be taken when i mpl ementing this emerging

technol ogy focus:

1. Identify important consumer uncertainties. The first step is to identify the uncertainties
that consumers have with respect to the existing products available. This can be done by
examining the different types of uncertainties presented in Table 17.3. After listing the
associ ated uncertainties, the devel opment team can better focus on identifying creative
sol uti ons that can ease the consumer's experience and lower the degree of uncertainty. In
the fol l owing three subsecti ons, we show examples of how these uncertainties have been
dealt within the past. Devel opment teams can learn from others' experiences and sol utions.



Table 17.3 Types of Uncertainty

Prediction Uncertainty Examples

Predicting benefits  Consumpti or/usage ¢ Replaces something you are currently
uncertainty doing
¢ Provides new benefits
¢ Unknown consumption constrai nts

Performance e New features (additional or improved)
uncertainty e Combined functionality of several
products

Network externalities Evolving architecture/technol ogy
uncertainty (standardization)

e Availability of supporting products
e Evolving functionality

Predicting Switching costs e Physical (remodeling)
drawbacks uncertainty e Psychological (threatens or enhances
exi sting knowl edge)
Learning curve e Learning how to purchase
uncertai nty e How to use (Extract benefits)
Price change e Pricewill decrease after the consumer
uncertainty buys
Predi cting social Symbolic uncertainty e Consumer (How do | feel about the
implications image it portrays?)
o Peers (What image does it portray to my
peers?)
Affective reaction e Seductive or repulsive
uncertai nty

2. Reducing benefit uncertainty: When Apple introduced the first iPod in 2001, the
company faced a lot of consumer uncertaintyf consumers did not understand the product,
what it does, and how. The commercials said —A thousand songs in your pocket,ll and —Say
hello to iPod. Say goodbye to your hard drive.ll But consumers still resisted and sales were
relatively slow, until Apple introduced the i Tunes music store in mid-2003 (Apple
announced the sale of one millioniPods on June 23, 2003, and the sale of two million



I Pods on January 6, 2004). Once i Tunes was available, consumers benefited from the i Pod
substantially more and their uncertai nti es regarding usage, performance, and network
diminished.

. Reducing switching costs and learning curve uncertainty. As another example, in 2007
the U.S. Mint announced it wished to replace the $1 bill with coins (because bills last only
18 months and coins last much longer). To attract people to the new $1 coin, the U.S. Mint
announced it would issue a series of dollar coins that bear portraits of past presidents. But
consumers experienced el evated uncertai nty regarding switching costs and learning curve,
and thus continued to use the one dollar bills. A few years later, the U.S. Mint discontinued
the aforementi oned series of coins. In striking contrast, in 1987 the Royal Canadian Mint
introduced a one dollar coinand in 1996 it introduced the two dollar coin. Both coins are
widely used. What is the cause for this difference? The Canadian Mint removed the $1 and
$2 bills from circul ation when the new coins were introduced. While it is true that most
companies do not have the power to eliminate used products or competitors' products from
the market, they may be able to economically incentivize their customers to switch.

. Reducing social acceptance uncertainty. Nokia's introduction of the first Bluetooth
earpiece for mobile phones in 2001 demonstrates how effectively the company has deal t
with symbolic uncertainty. Consumers were uncertain about the Bluetooth earpiece's socia
acceptancd being seen wearing a strange device and seemingly talking to themselves. As
more companies joined Nokia in producing these earpieces (like Motorola, LG, and
Samsung), they | obbied to change the laws in many countries around the world such that
drivers would not be allowed to use their phones while driving. Once consumers had to
find hands-free sol utions for their phones, the use of the Bluetooth earpi ece took off
worldwide.

17.5 Look for Novel Ways to Solve Simple Problems

Often, compani es focus on solving —kigll problems in an effort to create extremely novel
designs. We suggest that firms can alternatively focus on breakthrough ideas for solving
common everyday nuisances. The goal here would be to start with the focus on common
—smallll problems, and then to think about desi gning extremely novel approaches to these
simple problems.

For identifying day-to-day problems that need to be solved, a company might choose to expand
its ideators group and invite input from a variety of factions. Involving customers and potential
customers i n the brai nstorming stage can broaden the pool of ideas and thus promote novelty
(and we provide suggestions for —erowdsourcingll to get novel ideas in the next section). By
carefully defining the various problems brought up and identifying their core, the design
thinking process can result in creative and previously unidentified sol utions.

As an example, Leonard Bosack and Richard Troiano managed the computers at two different
departments at Stanford, and wished to have their computers communi cate with each other.
They ended up devel oping the first router that allowed computers in different networks to be



connected, and named their company Cisco. A simple problem triggered a sol ution that created
one of the largest computi ng companies in the world.

17.6 Leverage More Ideators via Crowdsourcing

Toward agoa of coming up with acontinual stream of new products, firms have traditionally
relied onaninternal staff of professional innovators to generate ideas and to eval uate those
Ideas. Recently, there has been a push to seek out novel ideas from any avenue available. One
method that firms are employing is to outsource their ideation efforts in an attempt to get fresh
ideas into their innovation process. The idea behind crowdsourcing is that firms cantap a
dispersed —erowdll of nonexperts (e.g., consumers, employees). The steps to |everage more
ideators include:

1. Find more diverse pools of ideators. A key aspect that may be i mportant when
I mplementing a crowdsourcing effort to general novelty in designis associated with the
makeup of the parti ci pants of the crowd. Parjanen, Hennala, and Konsti-Laakso (2012)
examine the use of avirtual idea generation platform and advocate the use of people with
diverse experience, expertise, and perspectives to enhance the chances of success. One of
the reasons why firms should use ideati on teams that are diverse in knowledge and skillsis
to mitigate the effect of a competence trap that results in more incremental ideas rather than
novel ones. An example was Nespresso's 2005 Design Contest, where the ideawas to
imagi ne the future of coffee rituals. One of the ideas that users from around the world came
up with was the Nespresso Chipcard. This card stores your personal coffee preferences,
and when inserted into a vending machine it brews your personalized cup of coffee. The
open contest resulted in a completely new idea, and not an improvement to an existing
Nespresso product/service.

2. Run comparative challenges against company ideators. One aspect that may help to spur
on creativity of a—erowdsourcedll idea challenge is knowing that the i deas that they come
up with are going to be compared to the ideas found from within the company. This call for
Ideas can challenge outsiders for a—tet the best idea winll competition, knowing their idea
might be the one the company ends up devel oping. Who does not like to show off his
Innovativeness and creative thinking? Moreover, if coming up with a creative idea might
result in an employment opportunity, even better. Co-creating with the devel opment team
can serve as a strong motivation for users to share their creative skills.

3. Highlight a goal of unique approaches. As we mentioned in the first process idea of
communi cati ng the challenge goal, the idea here is to make sure that there i s special
recognition for the most novel approaches created by the crowd. A company may want to
consider offering abig reward or even a profit sharing for the best idea that will move the
company forward into the future.

A summary of the aforementioned six ideas to improve product devel opment is presented in
Figure 17.1.
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Figure 17.1 Six ideas to improve the devel opment of a radical new product.

17.7 Conclusion

In order to achieve greater innovativeness, product devel opment professional s interested in
enhancing the novelty of their new product designs should first understand the unique
differences between designing for improvements in existing products and designing for
creating radically new products. As Figure 17.1 shows, a combination of effective

communi cation of the chall enge to create novelty, together with shift in temporal focus,
inclusion of emerging technologies, analogical thinking exercises, focus on day-to-day issues,
and crowdsourcing can effectively enhance novelty in design. With the aid of our six processes
we hope that new product design teams will be more likely to find that breakthrough product to
hel p redefine their industries going forward.
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Chapter 18

Business Model Design
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Tony Singarayar
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Introduction

In 2006, Henry Chesbrough wrote in the opening lines of his now classic book, Open Business
Models, that —knowing that innovation is a core business necessity is not news, but that
Innovating a business model is news.ll(Preface xiii) Today, thinking about i nnovating your
business model has become more common and |ess news worthy. What is news, though, is the
currently availabl e methodol ogi es by which business model s may be anal yzed, designed, and
implemented. For this reason, business model designis appropriate in a volume dedicated to
design and design thinking.

Business model designwill be of greatest interest to: executives responsible for finding better
ways to compete, product managers who ook to launch a new product, research and

devel opment (R&D) managers who need to prove their innovation has market val ue, or
marketi ng managers who ook to increase market share. Many of these professional s have
already heard of business models, but in our experience they lack an ability to articul ate
exactly what their model is or how it works.

Although innovative business model thinking is becoming more prevalent, there are still
lingering questions asto what it is, what isits value, and where does it fit with design thinking
and strategy. This chapter addresses these questions and more. We will show how business
model design caninsightfully provide bold new opportunities for competing more effectively,
launching a new business more successfully, or growing your business and market share.

18.1 What Is a Business Model?

The first use of the term business model came at the advent of personal computing and the
Invention of spreadsheets to create what-if financial models. These models were hel pful for
exploring sensitivities of a business's financials to numerous variabl es before ever launching
the business. The ability to model and simulate a business's financial s all owed questioning and
expl oration, which provided management with insight and increasing confidence. It stands to
reason then that if the financial s of a business can be modeled and in charta stress-tested why
not other aspects of the business.

In 2002, Joan Magretta noted in her seminal article -“Why Business Models Matter |l that
busi ness modeling is becoming much more than just the financial modeling. She suggested that



busi ness modeling is the combi nation of two elements: the first was alogical story, which she
called the narrative, and second, an economic model based on the narrative. The story, she
added, was explaining who your customers are, what they value, and how you will make
money. The economic model is then based on, and dependent on, the assumptions introduced in
the narrative. She concluded that fault with either element would be fatal to the business.
Although modest in detail, for the first time a method for business modeling beyond the
financial s was proposed.

In 2008 Mark Johnson, Clay Christensen, and Henning Kagermann wrote —Reinventing Your
Business Model, Il in which they defined the business model as the sum of three elements: the
Val ue Proposition, the Profit Formula, and Key Resources and Processes. They demonstrated
that business model innovation can substantially create new value in anindustry or category
and they defined the conditions warranting a business model review. For thefirsttime, a
criterion for triggering a business model eval uation was proposed, including a framework for
creating a business model. Further, they boldly offered that the val ue of business model design
was that it has the potential to help revol utionize a market or even to create new markets.

However, these critical thinking experts stopped short of delivering a framework that
management and product managers could use to analyze, design, but al so implement a business
model. Figure 18.1 shows the evol ution of business model thinking, from spreadsheets to the
current thinking in business model design.

Gen 1.0 Gen 2.0 Gen 3.0 Gen 4.0

The Value

‘ Response Story Proposition
s

Variable
Variable

Valua

Value

Value

Figure 18.1 Evolution of business model thinking has progressed from Gen 1.0, a pure
financial model, to Gen 2.0, the logical story supporting the financial model, to Gen 3.0,
combi ning val ue proposition, resources, and the financial model, to today's Gen 4.0, a
model defined herein with six key and interrel ated aspects of business.

Regardl ess of the framework you may consider using, keep in mind the guiding principle of all
business model design concepts, and that is, that the i mplemented model must both optimize

val ue to the customer and val ue to the organization with arisk profile that is acceptabl e to
the busi ness. Identifying a business model that can deliver onthis principle is the objective of
all business model design methods. But this simple principle does not all ay the confusi on about



business models and herein we will address four key questions:
1. When do | need to think about my business model ?

2. What value should | expect from a business model design?
3. What method can | use to design a business model ?

4. How do | implement my new or revised business model ?

18.2 When Do | Need to Think about My Business
Model?

In our experience, we have found two key triggers for management to consider a business
model design: either the business is under obvious or perceived threat, or there is intent to
launch a new business or new product. Here, we can refer to the first trigger as the Black
Cloud scenario and the second, of course, as the White Cloud scenario.

In the Black Cloud scenario, management considers the business's potential to sustain itself
into the future as they face a changing environment and evol ving customer needs. As the
dynami c unfol ds, prescient managers recogni ze that they need more than a bandage to
reinvigorate their position. They see need for an integrated analysis that will questionif the
company's business model is keeping pace, anticipating change, and positioning it ahead of
market needs. Anticipatory Black Cloud thinkers see their markets changingand acf some
successfully, like IBM, Netflix, and HP; and some not so successfully, like Kodak, Research-
in-Motion (Blackberry), or Blockbuster. Jim Collins (2009), in—-How the Mighty Fall,li
characterizes this condition superbly:

I've come to see institutional decline like a staged disease: harder to detect but easier to
cure inthe early stages, easier to detect but harder to cure inthe later stages. An

| nsti tuti on can ook strong on the outside but already be sick on the inside, dangerously on
the cusp of a precipitous fall. (page 5)

In the White Cloud Scenario, entrepreneurs see the world inanew light with a new technol ogy,
new product, or new processes or service. Their choiceisto introduce thisnew ideaina
traditional business model or strengthen the offering by wrappingit inamore creative and
potent model. Thereisavast list of entrepreneurial compani es that have wrapped their
innovation ina new business modelf like Google introducing its search engine in an
advertising model, Fresh Direct introducing its fresh meal s in a home delivery model, Zip Car

i ntroduci ng its automotive card swipe technol ogy in a rent-anywhere-anytime model, or Apple
wrappingitsiPod inthe iTunes music delivery model.

In both Black Scenarios and White Scenarios, there is that moment when management knows
they must to do something different. And rather than jumping into reeval uating their strategic
plan, which feels good because it is action oriented, they first consider how a business model
analysis can informtheir strategic planning process. So the time to think about your business
model is when you have a Black Cloud or White Cloud trigger but before you conduct your



strategic planning.

In our experience, it benefits to start with acritical self-eval uation of how your business stacks
up agai nst the competition. One way of doing so is to compl ete the Business Model Strength
Survey (found at www.anal ogypartners.comymethodol ogy.html). The survey provides a means
of directly scoring your busi ness against that of your competition and reveals where possible
weaknesses exi st.

18.3 What Value Should | Expect from a Business
Model Design?

Michael Porter (1985) in his classic book Competitive Advantage defined a business's
potential as always being relative to its competitors: -Competitionis at the core of the success
or failure of firmsll (page 1). He suggested that the main purpose of a business model isto
create competitive advantage by creating superior value for buyers. Thus, any business model
design method must include comparison to your competition.

Improving on your business model will depend on the type of competition and the strength of
competition. Are you competing with a well-defined competitor or more nebul ous competition
such as with your customer's time or attention (there is always competition whether itis
implicit or explicit)? If your competition is weak, lacks growth, or has razor-thin margins and
yet the market's need remains, then there is less of a challenge in devel oping a competitive
business model. However, if your competitionis like Apple, Starbucks, or Nike, your
challengeis, of course, greater. Neverthel ess, to wininyour market i s to understand your
competition, and improving your business model so that it delivers to the needs of your
consumer in the multiple ways that are i mportant to them.

Michael Porter further defined a business's competitive advantage as either being Cost
Advantage or Nori Cost Differentiation Advantage. Some contemporary experts suggest that
companies must drive both to stay competitive in our global market. Regardless, a business
model design can help identify multiple and perhaps unexpected means of achi eving both. For
example, Target achieves cost and differentiation advantage rel ative to Wal-Mart, withits
comparable low costs but with superior product offerings and a better shopping experience.
Olay achievesrelatively low cost compared to prestige cosmetics but does so, and
differentiates itself inits channel. Their model is masstige, a prestige product sold through a
mass channel. Toyota achieves differentiation through its smart product design and low cost
through its rel entless producti vity i mprovements in manufacturing. To the consumer, this
translates into highly reliable vehicles at very affordabl e prices. A business model design can
and should define el ements that both deliver cost and norj cost differentiation.

Finally, there is a common mi sconception that achieving val ue from a business model designis
difficult or arduous to implement. Of course, some changes can be difficult and risky, but in
many cases, extreme makeovers are unnecessary to achieve tangible results. You have options

- some will deliver significant business val ue but are high risk; others are low risk but of
limited val ue. Other options are the appropriate choice, but the busi ness lacks the resources or



