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Chapter 1
A Brief Introduction to Design Thinking1

M ichael G . Luchs
Innovation and D esign Studio, College of W illiam  &  M ary

Introduction
W ithin the context of new  product developm ent (N PD ) and innovation, design thinking has
enjoyed significantly increased visibility and, for m any, increased perceived im portance over
the last decade. For others, how ever, this term  can be fraught w ith confusion, questions of
relevancy and, for som e, the perception of a fad. W ithin that context, the objectives of this
chapter include the follow ing: First, I briefly describe the concept of design thinking and its
role w ithin N PD  and innovation. N ext, I provide and describe a sim ple fram ew ork of design
thinking, follow ed by a sum m ary of som e fundam ental principles of the ―m indset‖ of design
thinking. Throughout, I identify linkages w ith the other chapters in this book. W hile this chapter
provides an overview  of design thinking as w ell as som e context, the rem aining chapters in this
book provide significantly m ore detail and a w ide variety of specific exam ples. Thus, this
chapter concludes w ith a visual overview  of the book to help guide you to the specific ideas,
tools, and practices m ost applicable to the N PD  and innovation problem s and opportunities
that you and your firm  are facing today.

1.1 The Concept of Design Thinking and Its Role w ithin
NPD and Innovation
W hat is design thinking? A t its core, design thinking can be construed as a creative problem -
solving approach‍ or, m ore com pletely, as a system atic and collaborative approach for
identifying and creatively solving problem s.2 The term  design thinking sim ply m eans that one
is approaching problem s, and their solutions, as a designer w ould. W hile this w ill be
elaborated subsequently, an illustrative characteristic of the design thinking approach is that it
is intentionally nonlinear. D esigners, w hether in the arts or industry, tend to explore and solve
problem s through iteration. They quickly generate possible solutions, develop sim ple
prototypes, and then iterate on these initial solutions‍ inform ed by significant external
feedback‍ tow ard a final solution. This is in contrast to a linear process, such as the
traditional Stage-G ateTM  new  product developm ent (N PD ) process, in w hich prototyping is
typically done tow ard the end of the process to reflect the culm ination of the developm ent
phase and to explore m anufacturability, rather than as a m echanism  for gaining m arket
feedback. A m ore thorough description of design thinking as a process and m indset follow s,
but first I address an im portant question for those involved w ith new  product developm ent and
innovation: W hen is design thinking m ost applicable?



W hen to A pply D esign Thinking
G enerally speaking, design thinking is best applied in situations in w hich the problem , or
opportunity, is not w ell defined, and/or a breakthrough idea or concept is needed, that is, an
idea that has a significant and positive im pact, such as creating a new  m arket or enabling
significant revenue grow th. D esign thinking m ethods have been used successfully in different
w ays w ithin business including new  venture creation, business m odel design, and process
im provem ent. W hile our focus is on applying design thinking to the challenge and opportunity
of new  product developm ent3 and innovation, this book also includes several chapters that
address other contexts, such as business m odel design (Chapters 18 and 19).

W ithin the context of N PD , design thinking is very w ell suited to use in m arkets that are quickly
changing and w hen user needs are uncertain, such as the em erging m arket for w earable
biom etric devices. H ow ever, design thinking is equally applicable in m ore m ature m arkets as a
m eans to identify new , latent custom er needs and/or in an effort to develop significant or
radical innovations (Chapter 17). W hereas increm ental innovations are also critically
im portant to m ost com panies, they typically are bounded by w ell-defined problem s or
established custom er needs, such as im proving gas engine fuel efficiency. In those situations, a
m ore linear, Stage-G ate process is still appropriate. N onetheless, even in these situations there
m ay be specific elem ents of a design thinking approach‍ specific tools or techniques‍ that
can im prove a project's outcom e.

For the right situations, how ever, a design thinking approach is m ore likely to lead to better
solutions that address the m ost im portant custom er needs, and do so m ore efficiently than
traditional N PD  approaches alone. O ne of the reasons for this is that design thinking helps to
avoid the trap of investing too m any resources too early in a project tow ard developing a
specific, single solution. R ather than placing such a ―big bet,‖ design thinking encourages m any
―little bets‖ (Sim s, 2013) about custom er insights and possible solutions. Sim s describes these
little bets as ―low  risk actions taken to discover, develop, and test an idea.‖ These little bets
m ake it m ore likely that a project team  w ill quickly converge on solution concepts w ith the
highest potential m arket success. A t som e point, of course, specifications need to be w ell
defined and the product needs to be developed and, ultim ately, produced. In this sense, another
w ay to think about design thinking is as a clarifying lens on the oft referred to ―fuzzy front end‖
of N PD , w hereby a project begins w ith an iterative, design thinking approach, follow ed by a
traditional Stage-G ate process after enough has been learned about custom er needs and
possible solutions.

The O rigins of D esign Thinking
The m ethods and m indset of design thinking, although cham pioned by progressive com panies
and design consultancies, draw  from  a w ide field of disciplines including softw are
developm ent, engineering, anthropology, psychology, the arts, and business. D esign thinking as
it exists today has co-evolved across a variety of disciplines and industries. O ver tim e‍ w ell
over 50 years, and even longer depending on your perspective‍ the best and m ost
generalizable m ethods and practices have em erged and converged in a quasi-D arw inian



process of natural selection. These have been codified, integrated, docum ented, and
cham pioned by leading design firm s (such as ID EO  and frog) and academ ic institutions (such
as Stanford's d.school, and the R otm an School of M anagem ent), and have increasingly been
adopted by industry and popularized by the m edia under the shared m oniker of design thinking.
W hile this co-evolution and vetting of design thinking has led to a robust set of m ethodologies,
it has also contributed to som e confusion given the proliferation of tools, m ethods, books,
sem inars, and, m ore recently, online training available. R ather than getting lost in the details
from  the start, a useful w ay to learn about design thinking m ethods is through the lens of an
organizing fram ew ork. Even here, how ever, there are a variety of fram ew orks to choose from ,
each w ith its ow n nuances and biases. To the novice, this, too, can be daunting. G iven the tim e
to explore these, how ever, it becom es apparent that there actually is significant consistency
across these fram ew orks. In a sense, each of these has been a prototype fram ew ork‍ building
on the ideas and lessons of its predecessors. In that iterative spirit, I propose a fram ew ork for
design thinking in the next section that is intended to reflect the shared elem ents of existing
fram ew orks, w ith the objective of retaining the m ost im portant elem ents of design thinking and
their distinctions, w hile sim plifying their depiction and term inology. A t the least, this
fram ew ork introduces the m ajor elem ents of design thinking as efficiently as possible and
facilitates an exploration of the rich content contained w ithin the other chapters of this book.
Further, it w ill m ake it easier to quickly navigate other design thinking fram ew orks 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 Fram ew ork of Design Thinking
There are literally dozens, if not hundreds, of specific design thinking‌related m ethods and
tools available, and this book w ill explore m any of these. Learning about just a few  of these
and understanding how  they are used together is likely m ore valuable than trying to experim ent
w ith them  w ithout any context. The follow ing fram ew ork is intended to provide that context, by
organizing these m ethods and tools based on their role or purpose.

D esign thinking, as a system atic and collaborative approach for identifying and creatively
solving problem s, includes tw o m ajor phases: identifying problem s and solving problem s.
Both of these phases are critical, but in practice m ost people and project team s w ithin
com panies are m ore inclined to focus on the latter, that is, on solving problem s. W e are
naturally creative beings, and given any problem ‍ how ever ill-defined‍ m ost of us can
generate a set of ideas. U nfortunately, these often w ill not be great ideas, that is, ideas that are
both original and that solve the problem s w ith the greatest potential. O ne of the m ost pow erful
features of design thinking is its em phasis on identifying the right problem s to solve in the first
place. This is, therefore, a key elem ent of the follow ing fram ew ork, as indicated by the tw o
phases of design thinking depicted in Figure 1.1: Identify and Solve. N ext, I describe the
purpose of each of the m odes w ithin these tw o phases, follow ed by a discussion of the
iterative nature of the process as a w hole.



Figure 1.1 A  fram ew ork for design thinking.

D iscover
The purpose of the first m ode of the design thinking fram ew ork (see Figure 1.2) is to D iscover
new  custom er insights. O ne of the challenges for m any product developm ent team s is that they
are im m ersed in the w orld of products and, often, technologies. W hile that is clearly im portant
expertise, it can lim it their field of view  and perspective; m arket inform ation tends to get
fram ed in term s of product specifications relevant to existing products. A s a consequence,
w ell-intended research, even w hen conducted w ith product users, is often unintentionally
biased tow ard relatively m inor m odifications to existing products. Instead, a quest for
breakthrough ideas often begins w ith an open exploration of custom er4 needs‍ especially
latent, undiscovered needs that m ay be difficult to articulate‍ also referred to as custom er
insights.

Figure 1.2 D iscover m ode.

So how  does one identify custom er insights that w ill inspire great ideas? W hile there are m any
specific m ethods, they generally are qualitative in nature and are intended to help the project
team  becom e im m ersed in their custom ers' context. This is typically described as a process
focused on gaining em pathy w ith custom ers, that is, developing an understanding of their
context, experiences, and behaviors (C hapters 3, 4, and 7).

A t som e point during data collection, the project team  needs to begin synthesizing the data that
they have collected. This does not m ean that their discovery w ork is com plete. Indeed, the



D iscover m ode is built on iteration betw een data collection and data synthesis, w here data
synthesis is the process of sum m arizing and deriving m eaning from  the data. G iven the
qualitative nature of the data (i.e., pictures, transcripts, audio recordings, etc.), the data
synthesis process is very different than w hat is typically assum ed w ith m arket research. Rather
than relying on num erical data and statistics, the team  needs to be able to translate qualitative
data into specific custom er insights. There is a variety of w ays to do this, including coding
transcripts, drafting personas and em pathy m aps of archetypical custom ers, and journey m aps
that describe the custom er's current or ideal experience (C hapters 3 and 4).

O nce again, w hile there are m any different techniques available, an im portant principle of the
D iscover m ode is to continually iterate betw een data collection and synthesis, that is, to
attem pt to synthesize insights throughout rather than w ait until all data have been collected.
This requires flexibility and patience but helps to ensure that the m ost appropriate m ethods are
used as needed rather than rigidly prescribing exactly how  the research w ill be conducted at
the start of a given project. O nce the team  is confident that they have identified a set of
significant custom er insights to consider, then they are ready to proceed to the D efine m ode.

D efine
The D iscover m ode can be characterized by the developm ent of an expanded understanding of
the custom er‍ their thoughts, feelings, experiences, and needs. In contrast, the D efine m ode
(see Figure 1.3) is characterized by a distillation of custom er insights and fram ing of specific
insights as w ell-defined problem s to solve. A t this point in the process, the team  should have
an inventory of synthesized inform ation about their custom ers and their contexts. The challenge
is to identify the needs and insights m ost w orthy of pursuit through the next phase of the
process. Tow ard that end, these needs and insights are often fram ed as discrete ―problem
statem ents‖ to use in the next phase as a basis for idea generation, the initial activity w ithin the
Create m ode. These problem  statem ents generally are short statem ents that describe the
custom er type, an unaddressed need, and the insight that explains w hy the identified need is
especially w orthy of addressing. For exam ple:

A  busy parent of teenagers (custom er type)“

“ needs a w ay to reconcile and integrate the dynam ic schedules of all m em bers of the
fam ily (the need)“

“ because the lack of reliable, up-to-date inform ation about conflicting schedules is
leading to m issed activities and unnecessary stress (the insight that clearly explains w hy
the need is w orth addressing).



Figure 1.3 D efine m ode.

N ext, the team  needs to converge on a subset of these problem  statem ents to address in the next
m ode: Create. M ultivoting is one of the skills that is m ost useful at this point. W hile there are
different w ays to vote for ideas, or problem  statem ents in this case, the intent is to take
advantage of the evolving w isdom  of the group that has collectively benefited from
participation in the D iscover m ode (w hich depends on consistent team  m em bership throughout
the project).

C reate
The purpose of the Create m ode of design thinking (see Figure 1.4) is to develop a concept or
set of concepts that can be shared w ith the target m arket for feedback and that, through
iteration, can be im proved upon. W hile custom ers can respond to an idea on its ow n, the best
feedback w ill result from  their engaging w ith 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 tw o prim ary activities of the C reate m ode are idea
generation and prototyping. A lthough these w ill be described in sequence, in practice they are,
once again, highly iterative in nature.

Figure 1.4 C reate m ode.

The first m ajor activity w ithin the Create m ode is idea generation. There is a w ide variety of
tools and techniques available to do this (C hapters 5 and 6). N ext, after grouping and refining
ideas, the team  can again use som e form  of m ultivoting to converge on the m ost prom ising



ideas. A t this point, it is appropriate to consider a broad set of criteria. A sim ple schem a to
consider m ight include (a) desirability (from  the custom er's perspective), (b) feasibility (the
ability to deliver the product), and (c) viability (the ability for sustained business benefit,
either financial or strategic). It is im portant, how ever, to rem ain focused on the identified
custom er insights and to avoid filtering ideas too m uch based on other criteria, since the idea is
still nascent at this point and can be im proved upon during the next activity, prototyping.

W hen practitioners of design thinking talk about prototypes, they are not referring to the
cam era-ready or fully functioning prototypes that appear in the popular press. R ather, they are
referring to sim ple prototypes that provide a very basic experience of a product or feature of a
product (C hapter 7). These are often referred to as ―low -resolution prototypes‖ (d.school,
2014). These early-stage prototypes can be three-dim ensional objects, a sequence of screen
shots of a ―softw are app‖ concept, or even a m ocked-up service counter w ith actors as agents.
O ne of the unique features of design thinking is that prototyping is used as another activity for
exploring an idea‍ to accelerate and im prove idea generation by considering different
m anifestations of the concept. Thus, a series of prototypes m ight be developed w ithin the group
before one or m ore are chosen to present to prospective custom ers for feedback.

Evaluate
The final m ode of the design thinking fram ew ork is Evaluate, as show n in Figure 1.5. The
purpose of this m ode is to get feedback on concept prototypes, and the ideas and assum ptions
em bedded w ithin them . W ithin the design thinking fram ew ork, w e typically assum e that m uch
of this feedback w ill be used to iterate and im prove upon the concepts, especially in the first
iteration of the four m odes. In other w ords, this is not the ―final step.‖ This w ill be elaborated
on subsequently, but for now  it is im portant to appreciate that the purpose of the feedback is
initially as a m echanism  to learn m ore rather than m erely to validate.

Figure 1.5 Evaluate m ode.

There are typically tw o types of activities conducted w ith this m ode. The first is to share
prototypes w ith potential custom ers to gain feedback. To get the m ost valuable feedback, the
prototype should be used to help sim ulate an experience for the user rather than serve as a prop
for presentation. A fter the team  has collected sufficient feedback, they proceed w ith a process
of synthesizing the feedback. This activity is sim ilar in spirit to the data synthesis com pleted



during the D iscover m ode, w ith the obvious difference being that users now  have a tangible
solution concept to respond to. The objective is, how ever, quite sim ilar: to gain further insight
in addition to converging on the m ost prom ising solution or elem ents of a solution. D epending
on the synthesis of the feedback, the team  then decides w here to go next in the design thinking
fram ew ork. The ultim ate objective, of course, is to m ove beyond concept prototyping to full
developm ent of the product or service. The assum ption w ithin design thinking, how ever, is that
this is likely to occur only after m ultiple iterations of one or m ore of the m odes of design
thinking, to w hich w e turn next.

1.3 Design Thinking as a Nonlinear Process
Thus far, I have presented the m odes of design thinking as a linear sequence of activities. This
is likely the easiest w ay to learn about these m odes and, in practice, the first iteration of these
m odes w ill typically proceed as they have been described above: Identify (D iscover and
D efine) and then Solve (Create and Evaluate). H ow ever, design thinking is not intended to be a
linear process, nor w ould that be desirable in m ost situations. Instead, the design thinking
approach is to create potential solutions as quickly as possible‍ know ing that our know ledge
is incom plete and that these solutions w ill be incom plete and potentially flaw ed‍ and then use
these initial solutions as a m eans of learning m ore, of developing m ore refined insights, and
creating better solutions.

Thus, design thinking is best understood as an iterative approach to problem  solving, rather
than as a sequence of steps‍ hence the use of the term  m ode as opposed to step. The num ber of
iterations depends on the project and is, to a certain degree, unknow able at the initiation of a
project. This is a judgm ent call, based on the objectives and constraints of the project, as w ell
as the perceived progress of the w ork. D eciding how  to proceed on a given project is one of
the key tasks of the team  and its leader throughout the project. This includes deciding w hen to
shift to a different m ode and w hen, ultim ately, to m ove beyond concept evaluation w ithin the
design thinking fram ew ork into a m ore traditional, linear product developm ent process once
the concept has been sufficiently described and evaluated.

A t first glance, the lack of predefinition of w hich m odes to use at a given point in the project,
to w hat degree, and in w hat order m ay seem  unnecessarily com plex and at odds w ith the logic
and efficiency of traditional Stage-G ate developm ent processes. In the right situations,
how ever, this approach provides im portant flexibility, increasing the odds of arriving at great
solutions, w hile m inim izing w asted tim e and effort. This requires a fundam ental shift in
m indset, a point to w hich w e turn to next.

1.4 The Principles and the ―M indset‖ of Design
Thinking
A t this point, it is likely evident to the reader that design thinking is as m uch about a w ay of
thinking and doing as it is about process. Process is clearly im portant, and there are specific,



tested tools to consider w ithin each m ode, each w ith its ow n set of inputs, outputs, and w ell-
defined activities. B eyond process, design thinking is also about m indset, w here m indset can
be thought of as an integrated set of beliefs and attitudes.

Several chapters in this book w ill address the m indset and principles of design thinking, as
w ell as the im plem entation of design thinking in the firm  (C hapters 8‌14). H ow ever, I share
below  som e com m on them es that can serve as an initial prim er. Becom ing fam iliar w ith these
should enable a flexible approach to exploring the w ide variety of topics addressed throughout
the rem aining 24 chapters of this book, collectively illustrated in Figure 1.6. In that spirit,
som e com m on principles of the design thinking m indset and philosophy include the follow ing:

People-centric: A  shift from  a product and technology-centric orientation to a prim ary
focus on the values, experiences, and needs of people; although products and technologies
are clearly critical to ultim ately addressing custom er needs, they are view ed as enablers of
solutions that follow  from  custom ers' needs.

Cross-disciplinary and collaborative: U sing team s w ith a w ide variety of backgrounds
and training, and w ith team  m em bers that are open to the different perspectives and
abilities of a diverse team . W hile team  m em bership should be relatively consistent
throughout the project, it m ay be w ise to occasionally include participants external to the
organization‍ such as custom ers, suppliers, and other subject m atter experts‍ for select
m odes or activities.

H olistic and integrative: A lthough details are im portant, design thinkers are also able to
see and consider relationships, interactions, and the connections betw een seem ingly
disparate ideas.

Flexibility and com fort with am biguity: D esign thinking is best suited to addressing
am biguously defined problem s and opportunities, and requires great flexibility w ith
respect to both content and approach (e.g., through as-needed iteration of m odes and
phases).

M ultim odal com m unication skills: A w illingness to com m unicate and w ork in various
m odalities, including verbal, visual, and tactile. D esign thinkers sketch and create
prototypes, w ithout being constrained by a perceived lack of ability or skill. A nd, last but
not least“

G row th m indset: A w illingness to test ideas, concepts, and prototypes in an effort to learn,
unhindered by a fear of failure.



Figure 1.6 A  brief guide to the chapters in this book.
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Introduction
A design brief is a short docum ent, usually 2 to 20 pages in length, that relays issues of ―w ho,
w hat, w hen, how , and w hy‖ to the design team  (Petersen &  Phillips, 2011). A s a w ritten
explanation of the aim s and objectives of a project, the design brief represents the desired
outcom e by relaying requests from  m anagem ent to design team s. A w ell-w ritten design brief
enables designers to understand their clients and to com m unicate w ith other designers in a team
fluently, eventually helping them  to develop concepts. A s concept developm ent reflects only 5
percent of developm ent costs, yet influences 70 percent of the final product's cost (A ndreasen
&  H ein, 2000), using a design brief to translate m anagem ent criteria into m easurable and
actionable design concepts is critical.

A lthough the design brief plays an im portant role in concept developm ent, there are few
resources about how  to w rite one. In general, the design brief is view ed as a com petitive
advantage and traditionally is guarded as a business secret. Research on w riting a design brief
is scant, and prescriptions for how  to organize docum ents are heavily based on individual
consultants' experiences. A s such, m ost design briefs are the w riter's interpretation of a request
for proposals (RFP) or m erely a reform ulation of an existing business plan (Petersen, 2011).

Design Brief and W ikipedia

W hen asked to w rite a design brief, designers often consult W ikipedia. W ikipedia
illustrates six elem ents of design briefs: com pany history, com pany profile, problem
statem ent, goals, solution analysis, and synopsis. Unfortunately, these basic elem ents
provided no insight into how  to w rite a high-quality design brief.

The responsibility for w riting a design brief is usually relegated to one departm ent, and there
is little or no cross-departm ental collaboration. A t the Industrial D esign Society of A m erica
event in 2012, for exam ple, design students and professional designers alike voiced their
concerns about the design briefs they had seen. The design briefs w ritten by engineering
departm ents contained too m uch inform ation and w ere overly restrictive, w hereas the design
briefs w ritten by m arketing departm ents contained too little inform ation and did not inspire
designers. Therefore, m any designers read a design brief w hen a project is started and rarely



revisit it afterw ard.

2.1 Nine Criteria of an Inspirational Design Brief
To begin, w e consider how  industrial designers w ork. D esigners are inspired by a w ide
variety of sources, including nature, fashion, m ovies, autom obiles, aviation, w eapons,
architecture, and cutting-edge technology. A lthough som e sources m ay not apply to a specific
project, they m ay help designers form ulate a new  concept at a later point. A long these lines,
w e define an inspirational design brief as not only a guide to follow  but also a m ind-set to help
designers leverage constraints in ideation. M ore specifically, w e exam ined a w ide variety of
applications subm itted to w orldw ide design aw ards and identified nine com m on criteria. W e
categorized them  into three groups‍ strategy, context, and perform ance‍ and introduced them
as nine design quality criteria (D Q C ).

A . Strategy

1. Philosophy: H istory, values, belief, vision, m ission, and strategy of a com pany

2. Structure: D om ain, business m odel, and com petitive advantage of a com pany

3. Innovation: A rea and type of innovation of a com pany

B. Context

4. Social/hum an: N eeds and activities about individual and/or group of consum ers

5. Environm ent: R equirem ents of and expectations for environm ental concerns

6. Viability: Expectations about econom ic perform ance

C. Perform ance

7. Process: B udget and schedule of a project

8. Function: N ature of deliverables including unique selling point

9. Expression: Sensory styling and aesthetics of products

M ore detailed explanations, questions to answ ers, and the conventional m etrics of each
criterion are provided in Figure 2.1 and Table 2.1.



Figure 2.1 The nine criteria of an inspirational design brief.

Table 2.1 The N ine C riteria of an Inspirational D esign B rief

G roup C riteria E xplanation Q uestions to
A nsw er

C onventional
M etrics

A . Strategy 1.
Philosophy

D esign contributes by
form ulating, visualizing,
and com m unicating the
organization's
philosophy

W hat is the
history of the
com pany as w ell
as its values,
beliefs, vision,
m ission, and
strategic intent?

H ow  is the brand
com m unicated?

A chievem ent
of strategic
goal

2. Structure D esign provides design-
related know ledge to
the Strength-W eakness-
O pportunity-Threat
(SW O T) portion of the
Five-Forces analysis

In w hich business
and category
does the firm
operate?

W hat is the firm 's
business m odel
and how  is it
vertically and
horizontally
integrated?

W hat are its

N ot identified



com petitive
advantages?

3. Innovation D esign co-creates
innovative concepts,
visualizes, and
com m unicates
innovation opportunities

W hat is the
innovation area
of the business
(i.e., technology,
finance, process,
offering, or
delivery)?

Is the innovation
type breakthrough
or increm ental?

W hat is the
organization's
level of
am bition?

R esearch and
developm ent
budget

N um ber of
patents,
copyrights,
and
tradem arks,
cps

Percentage of
revenues of
new  products

B . C ontext 4.
Social/hum an

D esign participates in
user studies, tests
conceptual ideas, and
com m unicates findings

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

Satisfaction
(w ith product)

Satisfaction
(w ith ease of
use)

Em ployee
satisfaction

5.
Environm ent

D esign contributes to
environm ent by
exploring eco-friendly
opportunities

W hat are the
requirem ents to
m eet the
environm ental
concerns?

N ot identified

6. Viability D esign provides design-
related know ledge for
the developm ent of
business m odels,
including positioning,
value creation, and cost
reduction

W hat are the
expectations
regarding m arket
share, earnings
per share, and
return on
investm ent as
related to the
tim e horizon?

R evenue/sales

M arket share

N et
incom e/profit

Percentage of
sales (new
custom ers)

Percentage of



sales (repeat
custom ers)

C.
Perform ance

7. Process D esign co-creates the
design brief, synthesizes
concepts, refines them ,
and provides support in
their subsequent
developm ent

W hat are the
project's budget,
schedule, and
deliverables?

H ow  are these
aligned and
coordinated w ith
other projects?

Tim e to
m arket

N um ber of
design
m odifications

C ycle tim e
w ith phase

N um ber of
products
com pleted

8. Function D esign participates in
integrating the provider
and user aspects into
functions and features

N ot identified

9.
Expression

D esign translates
provider and user
aspects into attributes,
form , features,
proportion, surface, and
details; design creates a
cohesive statem ent
supported by a
com pelling story

W hat are the
brand's attributes,
design language,
and design
principles (i.e.,
proportion,
surface, and
details)?

N ot identified

Exam ple of an Inspirational D esign B rief in Product D esign
W riting a design brief for an innovative product design project is an art as w ell as a science.
Successful design brief w riters elaborate their projects in detail using the D Q C w hile keeping
their final docum ents to a m anageable length. H ere, w e introduce an exam ple of an
inspirational design brief for developing an innovative storage system  project subm itted to
LEG O :

1. Philosophy: The nam e LEG O  is an abbreviation of the tw o D anish w ords, leg godt,
m eaning ―play w ell.‖ The ultim ate purpose of LEG O  is to inspire and develop children to
think creatively, reason system atically, and release their potential to share their ow n future
‍ experiencing the endless hum an possibility. The LEG O  toys have becom e a staple in the
hom es of creative fam ilies. The im agination of a child is w hat LEG O  em phasizes.

2. Structure: The LEG O  G roup is ow ned by the founding fam ily and its ow nership is handled



by K IRK BI, the investm ent com pany, and the LEG O  Foundation. K IRK B I not only ow ns 75
percent of the LEG O  G roup but also ow ns 38 percent of the M erlin Entertainm ents G roup
w ho runs the LEG O LA N D  them e parks. The LEG O  Foundations holds the rem aining 25
percent of the G roup. LEG O  is one of the largest toy m anufacturers in the w orld.

3. Innovation: In 2004, LEG O  (a) listened to consum ers, (b) utilized new  technologies, and
(c) refocused its business to successfully save it from  a steady decline in sales. A fter
listening to consum ers, LEG O  recognized that consum ers consistently bought the sets
having a story w ith a good character and an evil one, suggesting that good-bad conflict
appeals. LEG O  also continuously adjusted to new  technologies to cut the developm ent
process from  tw o years to one year. It designed products according to feedback and
recognized failure early in the production cycle, solidifying its integrity. Finally, it stripped
dow n from  a w ide variety of businesses including clothing, them e parks, and video gam es
to a core brick business.

4. Social/hum an: Children assem ble blocks random ly w hen they are young. A s they grow ,
their projects becom e m ore com plex, until they eventually incorporate stories as w ell as
engineering and aesthetic com ponents. People constantly push the boundaries of w hat is
possible w ith LEG O  w ith others, being adult LEG O  fanatics. Therefore, kids and their
parents are their m ain m arkets as LEG O  bricks evolve w ith them .

5. Environm ent: LEG O  bricks and storages are sold in boxes. W e should consider reducing
the size of the box to reduce the consum ption of cardboard com ing from  sustainable forests.

6. Viability: In order to m axim ize the return on investm ent of the steadily grow ing LEG O , w e
should consider m aterial choice, ease of disposal/recycling, safety standards (both
A m erican and European), and feasibility.

7. Process: W e should present artw orks using a given Pow erPoint tem plate w ith a m axim um
of 12 slides and 5 M B. W e can subm it a video to go along w ith the presentation: m axim um
length of 3 m inutes; m axim um  size of 50 M B; and allow ed file types are m p4, avi, flv, m pg,
sw f, and w m v.

8. Function: W e should explore a different concept that can potentially replace the current
B ricks &  M ore storage boxes w hile keeping the follow ing requirem ents. It needs to
convince parents and gift givers of delivering great functionality and perm anent storage in
store and at hom e, suggesting that it survives a child's play life. It m ust also be feasible; the
project m ust show  how  w e produce and integrate it into LEG O 's current product line.

9. Expression: W e should clearly com m unicate the ideas of LEG O  such as im agination,
creativity, fun, and learning. Specific expression languages of the concept m ust follow ; its
form  is geom etric and static, edges are rounded, and its prim ary colors are bright.

Exam ple of an Inspirational D esign B rief in a R esearch Project
O ur suggested nine D Q C are versatile and can be applied to a very different type of project,
such as w hen business decision m akers approach a conventional challenge in a m ore



innovative fashion. Traditionally, they m ade decisions by considering the analyses and
suggestions m ade by internal researchers and external econom ists. H ow ever, these inputs often
stem  from  a w orldview  based on outdated assum ptions and fail to nudge decision m akers to
see an issue in a fresh perspective.

Take an exam ple of sustainability. A ccording to ―A  N ew  Era of Sustainability‖ (Lacy, C ooper,
H ayw ard, &  N euberger, 2010), a report released by the United N ations G lobal Com pact and
A ccenture, ―“  w hile the belief in the strategic im portance of sustainability issues is
w idespread am ong C EO s, executives continue to struggle to approach them  as part and parcel
of [their] core business strategy.‖ A s a result, sustainability considerations often end up com ing
from  random , ad hoc, or unrew arded contributions from  passionate individuals, and seldom
from  strategically inform ed corporate policies. A lthough bottom -up processes are im perative
for corporate culture to shift tow ard a m ore sustainable path, top-dow n initiatives are m ore
influential in achieving significant change. H ere, w e introduced an exam ple of inspirational
design brief for proposing a research project subm itted to corporate leaders. It aim s to help
them  to reflect on the progress to date, the challenges ahead, and the im pact of the journey
tow ard a sustainable econom y.

1. Philosophy: The underlying assum ption of business is that grow th is good. H ow ever, in the
new  m arket w here the cost for food and energy increases, dem ographics change, and
populations grow , the assum ption that grow th is good m ust be challenged. In order to
explore new  business m odels, new  legal fram ew orks, and new  econom ic system s that
prosper in the contem porary m arket, the question w e ask is, ―H ow  can w e shift the current
paradigm  of corporate thought leadership into one that values innovative thinking for a
sustainable future?‖

2. Structure: The proposed project w ill consist of an autonom ous team  that m akes decisions
w ith the support of an expert advisory group. The outputs of the project w ill include an
open research and thought leadership process, a collaborative content piece that looks at
sustainable business practices, and a diverse com m unity of co-authors.

3. Innovation: The proposed project w ill test open innovation techniques, such as
crow dsourcing and crow d funding, in the context of corporate thought leadership research
and developm ent. The purpose of the project is to challenge and im prove the current
research paradigm  of corporate thought leadership such that it invites m ore diverse thinking
and problem -solving approaches.

4. Social/hum an: The proposed project aim s to use social netw orks such as LinkedIn,
Facebook, and Tw itter as open research platform s from  w hich w e draw  questions, ideas,
and insights about sustainable business. W e w ill tap into ongoing conversations, forum s,
and discussion boards from  diverse com m unities of interest. The com m unities include
design, science, technology, agriculture, health, education, and transportation.

5. Environm ent: Business leaders and scholars tackle the w orld's m ost pressing issues such
as clim ate, poverty, inequality, and population using the existing forum s such as United
N ations G lobal C om pact, W orld Econom ic Forum , and W orld C ouncil for Sustainable



B usiness. Sustainability needs to be m ore highlighted.

6. Viability: The proposed project w ill be independently funded through corporate
foundations, governm ent organizations, and academ ic institutions.

7. Process: W e w ill establish best practices by conducting consulting projects w ith in-house
and external team s, w hile soliciting ideas using open research platform s. W e aim  to not just
provide solutions, but also to explore the developm ent of dynam ic capabilities and address
challenges m ore deeply.

8. Function: The proposed project w ill provide an open research fram ew ork that w ill help to
identify underlying assum ptions and offer a new  research approach for corporate thought
leadership. It w ill convene diverse com m unities of interest, thereby acting as a catalyst for
connection, collaboration, and innovation.

9. Expression: A ll project com m unications, internal as w ell as external, w ill reflect the
values and intentions of the project. The values of integrity, com m unity, and openness w ill
be honored throughout the process, w hich w ill be reflected in the final deliverable.

2.2 W riting the Inspirational Design Brief
The optim al approach to w riting an inspirational design brief is through co-creation. Studies
show  that the act of w riting a design brief im proves the quality of concepts by 20 percent on
average and 25 percent for top-perform ing designers. W riting a design brief also changes
research behavior; w hen novice designers invest tim e in w riting a high-quality design brief,
they conduct research for a longer period of tim e as w ell as identify m ore im pactful
opportunities for ideation. M oreover, w riting a design brief collaboratively reduces team
m em bers' perception of am biguity w hile increasing their w illingness to take risks in the
subsequent concept exploration phase (Petersen &  Ryu, 2015). Therefore, joint developm ent of
a design brief and treating brief w riting as an im portant phase has the potential to add value to
a project, curb risk, and increase creativity. Co-creating an inspirational design brief consists
of the follow ing three steps, as illustrated in Figure 2.2.



Figure 2.2 The three steps of co-creating an inspirational design brief.

1. C reating a Tem plate and D eveloping C ontent
Prior to creating an inspirational design brief, team  m em bers on the project (e.g., designers,
m arketers, and engineers) usually have little or no system atic docum ented inform ation about
the previous projects including their design briefs and their outcom es. To rem edy this, they are
provided w ith the D Q C  as a generic fram ew ork to organize previous inform ation under the
nine criteria as w ell as a general guideline for good balance of the D Q C  content. This assists
brief w riters to consider the w hole aspects of the project, increase their em otional investm ent,
and m entally prepare to address each issue in the later phase.

2. W riting B riefs Independently
Each m em ber w rites a 500- to 1,000-w ord brief independently using the structure of the
inspirational design brief tem plate, aided by the content from  previous projects. D oing so
helps each m em ber em pathize w ith other m em bers by form ulating other functions' contributions
clearly. Follow ing the sequential process of the D Q C , m oving from  philosophy to expression,
supports the creation of the logical top-dow n architecture for the design brief. This facilitates
building cohesive and com prehensive design requirem ents w hile assisting the individual
m em bers in seeing the project broadly as w ell as understanding the interdependencies betw een
the criteria.

3. Integrating Parallel B riefs into the Final D ocum ent
Team  m em bers collaboratively review  m ultiple briefs by considering the final perform ance of
each design brief. W hen the final perform ance data is unavailable, they m ay rely on the quality
or quantity of insights obtained from  each design brief. Then, they consolidate m ultiple design
briefs into a w ell-balanced and m ore effective design brief. A s the team  gains experiences,
perform ance evaluations can be updated accordingly.



Tim e for W riting a Design Brief

Engineers at N A SA 's Jet Propulsion Laboratory (JPL) in Pasadena, C alifornia,
recom m end investing 25 percent of a budget on w riting a design brief, w hile design
consultancies generally spend in the neighborhood of 10 to 15 percent. Even if one does
not design a space m ission, dedicating significant resources (com parable to a 15 percent
cost of m anaging the subsequent project) m akes sound business sense.

2.3 Research Findings about Inspirational Design Briefs
G oing over budget is a serious issue for product developers. They can avoid this issue by
carefully exam ining the am ount of the content allocated for the tw o design quality criteria,
process (how  to m ake a product) and expression (how  a product looks and feels), in a design
brief. Petersen, Steinert, and B eckm an (2011) review ed 81 briefs including 51 briefs from  the
projects perform ed at Stanford U niversity and 30 briefs from  the projects perform ed at several
com panies. Their collected briefs covered a w ide variety of fields, including autom otive,
consum er products, health care, construction, and aviation. Projects ranged in com plexity from
shavers to earthm oving equipm ent, and in size from  cell phones to aircraft interiors.

Interestingly, the authors discovered that the am ount of the content for process is negatively
correlated w ith the am ount of the content for expression (see Figure 2.3). This suggests that the
less inform ation a brief contains regarding the outcom e of the project (expression), the m ore
inform ation it requires to describe how  the project runs (process). Indeed, one group of
autom otive product developers w ho distributed the am ount of the content for the tw o criteria in
a m ore balanced w ay ran into few er problem s. H ow ever, the other groups of product
developers w ho w rote too little about expression in their briefs lost control of their projects,
leading to budget overruns and project failure.

Figure 2.3 A  suggested distribution of the D Q C  content in a design brief.



2.4 Three Pitfalls to Avoid
W e suggest that brief w riters avoid the follow ing three pitfalls w hen w riting briefs:

1. C ontent distribution: First, brief w riters often undervalue the im portance of
com m unicating strategy (philosophy, structure, and innovation) w ith their team  m em bers.
It is an outdated belief that design is an afterthought and should not be integrated w ith the
rest of the business. W e suggest that the content regarding strategy should occupy at least 10
percent of the design brief. Second, som e brief w riters intentionally hide the com plete
inform ation about the expected specifications (function) or the expected shape
(expression) of the final product in order to encourage the blue-sky thinking of their team
m em bers. H ow ever, team  m em bers can only benefit from  possessing the full inform ation
available. W e suggest that the content about function occupies at least 5 percent and that
the content about expression occupies at least 25 percent in the design brief.

2. Balancing betw een process and expression: A s illustrated earlier, balancing the am ount
of the content betw een the tw o criteria determ ines the success of project. W hen brief
w riters include too m uch content about process (>55 percent), they m ay neglect the other
criteria, potentially hurting the quality of the project outcom e. W hen they include too little
content about expression (<25 percent), they m ay ask team  m em bers to explore extensively,
w hich results in a high risk of going over budget.

3. Length: B rief w riters should benchm ark the num ber of w ords used for their design briefs.
The length indicates an aircraft interior, w hen in fact the product intended for developm ent
w as a show er stall. M ost effective briefs are usually 500 to 1,500 w ords in length.

2.5 Conclusion: Keys to Success
The m ain purpose of w riting a design brief is to com m unicate organizational capabilities, the
business strategy, and the business m odel to the m em bers of the design team  so that they are
w ell equipped to synthesize novel, useful, and m arketable concepts. C reative ideas com e from
w ell-inform ed individuals and team s. Leaving the design team  in the dark is self-defeating; it
only results in a negative effect on the budget, schedule, and outcom e. Each design brief should
be unique and requires a concerted effort to create. R ecycling old briefs, w ith m inor updates
and m odifications, does not lead to an innovative concept. Team  m em bers recognize ―the sam e
old briefs‖ on their desks and pay no attention to them .

In this chapter, w e introduce the inspirational design brief as an answ er for designers seeking
to im prove the current situation of m isaligned business opportunities and design execution. W e
introduced its nine criteria called design quality criteria (D Q C ) and illustrated tw o exam ples,
one for a product design project and the other for research project. Then, w e illustrated the
three steps of how  to w rite design briefs in a co-creative fashion. W e also provided research
findings and clarified three pitfalls. W e believe our proposed brief-w riting m ethod provides a
unique opportunity for product developers in various industries to facilitate com m unication
betw een their business m anagers and designers so that they can successfully leverage design in



their new  product developm ent projects.
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Chapter 3
Personas: Pow erful Tool for Designers

Robert Chen
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Introduction
D uring the past decade, personas in product design have received m uch attention from
academ icians and innovative com panies (Blom quist &  A rvola, 2002; Chapm an &  M ilham ,
2006; Faily &  Flechais, 2011), an interest that is part of a positive trend tow ard building user-
centric products. Personas provide designers w ith a user-centric reference tool that depicts an
ideal user (C ooper, Reim ann, &  Cronin, 2014). This tool allow s designers to m aintain focus
on the ideal user as they explore and develop solutions. This chapter explores personas as a
practical tool for design. M any of the exam ples are softw are and technology oriented, but
personas apply sim ilarly to other product categories. W e organize this chapter into several
sections:

1. D efining personas‍ practical descriptions, underlying bases, and com m on types

2. Im portance of personas‍ exploring the pow er of using personas during product
developm ent:

a. D uring design

b. D uring developm ent

c. A s a com m unication tool

3. Creating personas‍ an overview  of creating personas from  ethnographic research

4. Illustrative application of personas‍ an exam ple from  three areas during product
developm ent

5. Lim itations of personas‍ constraints and m itigation

In this chapter, w e define designers broadly as cross-functional m em bers of a team  tasked w ith
developing user-facing product solutions. W e define user-facing solutions as product features
w ith w hich users interact and experience. Personas are particularly useful for designers w ho
w ork on user-facing solutions.

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



m otivations of real people (Cooper, Reim ann, &  C ronin, 2014). Personas represent clusters of
users from  research and are not derived from  stereotypical assum ptions (C ooper, R eim ann,
C ronin, &  N oessel, 2014). Personas allow  designers to relate to and em pathize w ith users, and
encourage them  to view  product problem s from  a user's perspective. Personas are created at
the beginning of the design process. A s representations of users, personas define both the target
user and the problem  for a design team . M inor iterations can be m ade to personas, but m ajor
revisions reset design to the beginning.

Tw o nonuser personas are often considered during design: the buyer persona (Scott, 2013) and
the anti-persona (C ooper et al., 2014). In this context, w e refer to buyer personas to signify
those w ho m ake purchase decisions but do not necessarily use the product. For exam ple, w hen
an airline purchases a plane, pilots represent one user persona and passengers another. Pilots
m ight be consulted during purchasing, but the buyer is usually a business decision m aker at the
airline‍ another persona. The buyer persona has disparate considerations for the purchase of
an airplane. For exam ple, a buyer considers financing, passenger capacity, m aintenance costs,
flying range, and fuel econom y. A nother exam ple of differences betw een buyers and users can
be found in children's products. Parents are buyers, concerned w ith child safety, purchase cost,
and the ability to return a product. M odeling a buyer ensures that a product solves their
concerns. D epending on the product, buyer and user personas can be the sam e person or
different people.

A nti-personas illustrate actors w ho are not the intended users of a product (Cooper et al.,
2014). Consum er product designers often create both user and anti-personas to differentiate
targeted users from  others. For exam ple, a high-end, digital, single-lens reflex (SLR) cam era
targets expert users and photographers; the expert consum er is the user persona and the anti-
persona is the casual consum er, focusing designers on designing a product for an expert.
Labeling, m em ory storage, carrying cases, user m anuals, and so on are designed for the expert
consum er. A ny infrequent or edge cases for the user persona that are com m on use cases for the
anti-persona are ignored. Edge cases are experiences that influence som e or all users, but
occur infrequently (Cooper et al., 2014). O ne exam ple of how  anti-personas are used for a
cam era product asks, ―W hat if the user does not understand the basics of operating a cam era?‖
The issue is an edge case for the user persona but is a com m on-use case for the anti-persona.
Since this applies to the anti-persona, design w ould ignore this issue.

3.2 The Im portance of Personas
Personas during D esign
Personas form  the basis of problem  definition for a designer; they define users and set
param eters for design solutions, keeping designers from  falling into a com m on design pitfall:
designing for oneself (C ooper et al., 2014). Consciously or not, designers often infer and
assum e about users based on w ork experience and industry know ledge. Consequently, personas
can be useful to avoid self-referencing, fram e design problem s from  a user's perspective, and
focus designers. D esign team s often use brainstorm ing and storyboarding as tools for



generating and exploring ideas. B rainstorm ing is the freeform  generation of ideas, w ith
m inim al constraints or thought to feasibility. D uring ideation or concept phases, brainstorm ing
facilitates conversation. C om bined w ith appropriate personas, brainstorm ing allow s designers
to engage and express ideas for subsequent reflection. Storyboarding is a second exam ple of
w hen personas com bine w ith another design tool during design. A  storyboard is the visual
telling of the story. D esigners often storyboard ideas early during a concept phase to visualize
either a problem  or a solution, and som etim es both. The storyboard's protagonist is the
persona, allow ing a design team  to form  deeper em pathy for users.

Personas during D evelopm ent
D uring developm ent, personas get an engineering team  up to speed quickly. A  clearly defined
persona m akes it easier for designers and engineers to achieve a com m on understanding about
a user and the scope of a solution. It is critical that engineers understand the target persona so
they can m ake the right decisions and trade-offs. For a flexible, iterative process, it is
im possible and inadvisable to docum ent every detail during design. To com pensate, personas
provide contextual understanding to an engineering team  so it can interpret design docum ents.

A nother benefit of personas is m anaging edge-case discussions betw een engineering and
design (C ooper et al., 2014). A com m on design challenge is determ ining w hether an edge case
is im portant. Personas provide a reference point from  w hich com m unication can be m ore
efficient betw een designers and engineers. If an edge case is im portant to the persona, it should
be part of the design. For exam ple, the cockpit of a com m ercial airplane is designed for highly
skilled and experienced pilots and crew s. The cabin crew  and passengers are not expected to
be able to operate the controls in the cockpit. C onsequently, a designer's persona is the pilot.
The edge case of w hat happens w hen all capable pilots are unavailable is not a viable use
case.

For a typical sm artphone app, one edge case asks, ―W hat happens if the user does not have an
Internet connection?‖ The answ er depends on personas defined for the app. Internet brow sers
on sm artphones offer lim ited functionality w ithout an Internet connection because designers
determ ined that their personas understand how  brow sers behave w ithout an Internet
connection. Personas are useful to a developm ent team  so engineering can understand the scope
of its w ork, and the quality assurance (Q A ) team  w ill not w aste tim e testing irrelevant edge
cases.

Personas as a C om m unication Tool
Personas are useful w hen it com es to com m unicating w ith other business functions such as
m arketing, m anagem ent, and sales. Personas provide a clear definition of a target m arket and
assist a m arketing team  w ith aligning a product from  inception through prom otion. B uyer
personas provide sales and m arketing a m ethod of collaborating w ith the design team . Pitching
a product concept to executive m anagers in a corporation or potential investors (e.g., in a start-
up com pany) involves com m unicating abstract, contextual inform ation. Personas help decision
m akers understand a problem  from  a user's perspective and provide a context for evaluating



the product concept. Therefore, personas are useful for obtaining corporate support or
financial investm ent for a start-up.

3.3 Creating Personas
W hen creating personas, the first step is to identify and select a group of users to research.
C hoosing users w ho belong to an appropriate m arket segm ent is key to yielding useful insights,
often requiring a product m anager to possess intim ate know ledge of a m arket and various
m arket segm ents in the industry. In practice, product m anagers often rely on secondary research
and internal records or conduct a sm all-scale 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  prim ary research that includes ethnographic studies and
user interview s (C ooper et al., 2014). Ethnographic research is the deep, qualitative study of
users in the context of their environm ent w hen using a product. There are various m ethods for
collecting data during an ethnographic study. W e often conduct user interview s, conduct
observational studies, and (if possible) use video recordings of users using a product and
photos of their environm ent. Interview s uncover user problem s and their underlying causes.
Interview s help designers understand user m otivation and a user's state of m ind w hile using a
product. H ow ever, user responses alone are unreliable since users are often unaw are of their
ow n needs (R osenthal &  Capper, 2006). M ixed m ethods m ay explore user needs m ore fully.
O bservational studies and video recordings capture users perform ing tasks, techniques that are
effective w hen conducting efficiency studies. U sing these m ethods, ethnographic research is a
reliable source for uncovering behavioral responses and user problem s. W hen capturing a user
w ith video, audio, or photos, researchers m ust alw ays ask perm ission from  the user before
recording and guard the user's privacy.

The third step is consolidating data from  the studies and grouping insights based on com m on
user problem s. O ften, this is done w ith a broader design team  so all designers have the
opportunity to learn directly from  the researchers. This also offers the advantage of building
personas w ith the designers so they can internalize user m odels. R esearchers typically look for
patterns in responses and organize them  into clusters, w hich are then grouped based on
com m on user problem s. R esearchers som etim es find that users from  m ultiple m arket segm ents
share sim ilar problem s.

Finally, the team  exam ines the notes and m erges various clusters to create a series of personas.
The team  looks for a dom inant profile or com m on dem ographics w ithin the cluster. The profile
becom es the basis for a persona as long as it does not focus on a single, real person. The team
also looks for attributes of its subjects that are im pacted by the user problem s, and build these
sam e attributes into the persona. For exam ple, a busy, active lifestyle m ight be an im portant
attribute in the cluster of test subjects. The persona built from  this cluster m ust have this sam e
trait. A lthough w e discuss user personas, the sam e reasoning extends to nonuser personas,
w hich m ust also be based on data. Various clusters of problem s coalesce into personas, and
prioritization of these personas determ ines w hich represent personas and anti-personas. Buyer



personas can be different people from  users, and separate ethnographic interview s m ight be
needed to study them .

3.4 Illustrative Application of Personas
This exam ple is based on a softw are product, though application of personas is the sam e for
other types of products. A lthough it is com m on for a design team  to w ork w ith m ultiple
personas, w e dem onstrate only tw o‍ one user and one anti-persona‍ for the purpose of
expediency.

Product M anager at A C M E
The exam ple begins w ith A nne, an experienced product m anager at A CM E Tech, a technology
com pany that m akes a variety of productivity softw are for consum ers across devices: personal
com puters, sm artphones, and tablets. A CM E's business m odel is to provide products free for
users to dow nload, and include advertising from  third parties in the products. A CM E receives
the bulk of its revenue from  advertising. A nne w orks on the com pany's m obile-apps team ,
w hich m akes apps for sm artphones and tablets. A ccording to A C M E's m arketing team , there is
an opportunity in the m arketplace for a better-productivity m obile app. The m arketing team
sends her an analyst's report that suggests all m obile productivity apps in the m arket are
disappointing and used rarely. A nne is excited and w ants to seize this opportunity to launch a
new  app for sm artphone users, w ith the goal of adding new  custom ers and expanding A CM E's
custom er base.

Stage 1: C reating personas. W ith her goals firm ly in her m ind, A nne turns to a colleague
on the user research team , and com m issions an ethnographic study. H er colleague recruits
eight highly productive users in Texas for the study. The researcher recom m ends that A nne
and any interested m em bers of the design team  help her w ith the interview s. A nne thinks
this is a great idea and convinces a few  designers and engineers to participate as
interview ers, observing in pairs during the series of ethnographic studies. A fter com pleting
the studies, A nne and her cross-functional team  review  the data under the guidance of the
researcher. A fter an initial review  of results, A nne organizes a w orking session to cluster
inform ation from  the interview s and derive personas. A ll the designers and engineers w ho
participated in the interview s attend A nne's w orking session. Tw o dom inant profiles
em erge: a tech-savvy, self-em ployed persona and a tech-aw are, corporate persona. From
the original m arket-segm entation data, m any of the segm entation characteristics w ere
deem ed not useful w hile clustering subjects based on user problem s. The dom inant
attributes that m attered w ere willingness to adopt new  technology and corporate versus
noncorporate work background. A nne found som e indication that users w ho looked for
new  technology w ere m ost dissatisfied w ith existing productivity solutions. Aw are that
there w ere only eight interview s conducted during the study, A nne com m issions a survey to
validate results. The survey results validate the initial findings. A t this point, A nne is ready
to build personas. M indful of how  personas can be m isused, she decides to nam e her
personas W ilm a (the tech-savvy, self-em ployed) and Fred (the tech-aw are, corporate).



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

Figure 3.1 A nne's persona #1, Fred, tech-aw are, corporate.

N am e: Fred D allas

A ge: 42

M artial Status: M arried

Lives: D allas, TX

O ccupation: Fred is a m idlevel m anager at a business services com pany. H e
m anages a team  of about 30 people and does som e sales and brings in custom ers.
H e specializes in the quarry industry, so his team  and custom ers are spread across
the U nited States. D allas airport is very convenient for Fred since he flies
frequently to visit his team  and custom ers across the country.

Fam ily Life: Fred grew  up and w ent to college in D allas. H e and his fam ily live in
Plano, Texas, an affluent D allas suburb.

Technology: Fred grew  up w ith technology, but he focuses on the sam e products he
uses daily, m any of w hich are w ork related. Fred lives on e-m ail; he uses it to
keep up w ith his team  and custom ers. H e gets the standard sm artphone issued by
his com pany's inform ation technology (IT) departm ent and relies on IT to ensure
that his e-m ail, calendar, and productivity apps w ork.

Problem s: Fred spends half his tim e on the road, so w hen he is in tow n, he spends



as m uch tim e out of his office as possible, w orking from  hom e and spending tim e
w ith fam ily. H is w ife com plains that he spends too m uch tim e glued to his
sm artphone. Fred w ishes he could find a better w ay to stay on top of all of the to-
do item s from  w ork and fam ily.



Figure 3.2 A nne's persona #2, W ilm a, tech-savvy, self-em ployed.

N am e: W ilm a H ouston

A ge: 33

M artial Status: M arried

Lives: H ouston, TX

O ccupation: W ilm a w orks as an independent w edding planner, the perfect job for
her because she is a rom antic at heart, is highly social, and has a passion for
photography.

Fam ily Life: W ilm a grew  up on the East Coast, and after going to college in Texas,
she settled in H ouston. W ilm a is m arried and has a tw o-year-old baby girl.
W ilm a's husband is an engineer in the energy industry.

Technology: W ilm a uses social m edia as a prim ary m ethod of finding clients,
tracking friends, and blogging about her business and photography. She uses the
latest sm artphone because she finds it easy to use and has all of her data and
contacts at her fingers. Since she ow ns her ow n business, W ilm a uses all of the
latest cloud services for e-m ail, contacts, scheduling, and social m edia.

Problem s: W ilm a prides herself on being organized. She is able to juggle her busy
hom e life and her business, but she is a victim  of her ow n success; it is getting
harder to stay on top of all her vendors, subcontractors, clients, and schedules.



Stage 2: M ethod of inquiry based on personas. A nne w ants to fram e the user problem  for
the designers so she uses the personas to represent the target users. A nne organizes a series
of brainstorm ing sessions w ith the cross-functional design team  to discover ideas for
exploration. A lthough the design team  is fam iliar w ith user research, A nne presents her
personas and tapes a printout of each to a w hiteboard in the conference room  used for the
brainstorm ing session. D uring the session, all participants can be rem inded of the intended
users of their ideation brainstorm . A nne uses the personas to set the context and ensure that
participants focus on generating ideas that w ill benefit the target user. Personas play a
strong role during the brainstorm  by getting designers in the m ind-set of thinking of
personas before generating ideas. This keeps brainstorm ing focused on users.

Stage 3: C om m unicating w ith engineering. A lthough it is early during the design, A nne
and the lead designer review  results of the brainstorm ing session w ith the lead engineer on
her cross-functional team  to get his technical feedback. They use the personas to sum m arize
their research and fram e ideas generated from  the brainstorm ing session. A n issue the lead
engineer raises is that corporate users encounter integration issues w ith corporate security
and e-m ail. H e estim ates that solving these issues alone w ill take up the m ajority of
engineering resources.

Stage 4: Prioritizing personas. Based on the technical feedback, A nne reassesses the
personas and decides that W ilm a is m ore im portant; Fred is dem oted to an anti-user
persona but is not ignored. A nne know s from  the survey data that if she excludes corporate
users, she w ill be leaving out a large pool of potential custom ers. She plans to go to m arket
focused on the W ilm a persona and incorporates the needs of the Fred persona in
subsequent versions of the product.

Stage 5. C oncept storyboarding. B ased on prioritization of the W ilm a persona, A nne and
her lead designer return to the design team  and reset the team 's focus. They review
brainstorm ing ideas, and three stand out as being interesting for W ilm a.

Figures 3.3 through 3.6 com prise a sim ple story board that A nne uses to describe a use
case of how  her persona (W ilm a) uses the softw are product.



Figure 3.3 A nne's storyboard rem inder action: Scene 1 (W ilm a as a phone call w ith a
client, and they agree to schedule an event in the future).

Figure 3.4 A nne's storyboard rem inder action: Scene 2 (B ased on the phone call, W ilm a
creates an action of her sm artphone using the new  application).



Figure 3.5 A nne's storyboard rem inder action: Scene 3 (The action appears autom atically
on W ilm a's calendar).

Figure 3.6 A nne's storyboard rem inder action: Scene 4 (The action e-m ails client
autom atically about the appointm ent so the client can confirm ).

To understand each product concept better so the team  can decide, each concept is
storyboarded. Using W ilm a as the protagonist, A nne and her design team  sketch the three
concepts w ith a storyboard for each. Figures 3.3‌3.6 are a storyboard for one of the
product concepts: the rem inder action. The storyboards describe how  W ilm a w ill use and
benefit from  the concept. A fter each concept is storyboarded, they evaluate all concepts
together, choosing the rem inder action as the focus for their app.



Stage 6: Interpret and com m unicate design proposals to stakeholders. A nne uses the
personas to com m unicate and pitch the design team 's concept to A C M E Tech's product
com m ittee for approval. D uring the presentation, there w as insufficient tim e to delve into
the details w ith the com m ittee on the ethnographic user research. A nne uses the personas to
get the com m ittee to em pathize w ith the target personas. A nne takes the com m ittee through
the problem  scenarios using the personas. She uses W ilm a as the voice w hen describing
how  dissatisfied users are w ith existing productivity apps. A nne's intent is to get the
com m ittee to view  potential opportunities and challenges from  the target user's
perspective. H er presentation goes w ell, and the com m ittee approves the project.

Stage 7: W orking w ith engineering. W ith the approval to build the app, A nne is able to
add softw are engineers to her cross-functional team . A s part of the induction m eeting for
the new  engineers, A nne introduces them  to the basic ethnographic user research that she
and the cross-functional team  used. A nne then introduces her tw o personas and gets the
engineers to understand W ilm a as the user persona and Fred as the anti-persona. She gives
every m em ber of the cross-functional team  a printed profile of W ilm a to post at their desk
so they are rem inded that they are creating an app for a specific type of user‍ W ilm a.

3.5 Sum m ary
A nne and her cross-functional design team  originally created personas after review ing the
ethnographic user research, and she clustered results in a w ay that m ade sense for her
productivity app idea. She validated findings using a survey, allow ing her to create personas
that sum m arized the user research findings. H er personas helped her place a hum an face on the
user research inform ation. A nne created tw o personas (Figures 3.1 and 3.2) but eventually
prioritized W ilm a over Fred during design. Throughout developm ent, A nne m aintained her
persona to ensure that all stakeholders focus on the right user m odel.

Lim itations of U sing Personas
A lthough based on data, personas are dependent on subjective decisions‍ w hich m arket
segm ent to study and w hich user problem s to cluster. Product m anagers and designers create
personas at the start of design to fram e a problem  for the design team , and, consequently,
conducting research w ith real users is the best w ay to gain insights into user problem s; the
purpose is to uncover insights the researchers did not know  before studying the user. These
insights catalyze product innovation. The danger is creating personas too quickly based on
existing know ledge held by team  m em bers. O ne study suggests that som e team s struggle to
relate to personas (B lom quist &  A rvola, 2002). Their difficulties consist of poor
com m unication am ong team  m em bers and a sense of distrust for a prim ary persona. Their
persona w as based on presuppositions of system  adm inistrators and lacked em pirical
evidence.

A  persona is a m odel, not a substitute for product testing. User testing w ith real users m ust
validate design solutions derived from  personas. To test that personas are valid, begin w ith



original m arket segm entation data to recruit participants to test the solutions, and observe
w hether participants respond to the new  product solution. In the case of designing a digital
cam era, if a single expert user persona represents both professional and expert-am ateur
photographers, user testing m ust assess this early during design of prototypes. If both expert
and am ateur photographers struggle w ith the prototypes, this m ight signal that the persona w as
too broad to represent both. C onsider a new  set of personas that separate the users and revisit
the design solutions. O ver tim e as user testing validates both personas and designs, and as the
solutions becom e specific and m ore detailed, testing recruitm ent shifts to using persona
profiles instead of m arket-segm entation inform ation.

Prioritizing personas during design is an extrem ely im portant and subjective task. O m itting
user personas reduces the usability of the product for those users, and om itting buyer personas
creates obstacles to purchase and adoption. H ow ever, having too m any personas dilutes the
value of the product. D ocum enting the goals of a product at the beginning of the definition
phase provides a fram ew ork for prioritizing personas.

3.6 Conclusion
The purpose of personas is to provide design and developm ent team s w ith a representation of
a target user so everyone shares a focus to build a user-centric product. Personas em erge at the
beginning of design because they are part of the problem  definition for designers. M ultiple
personas em erge often, including users, buyers, and anti-personas, and these personas need to
be prioritized for a design team . Prioritized personas are pow erful tools during design,
developm ent, and com m unication to business stakeholders.
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Introduction
The increasing com plexities of the com petitive m arketplace m ake innovation ever m ore
challenging for com panies. D ifferentiation and innovation beyond the increm ental becom e
m ore difficult as custom ers becom e better inform ed and m ore dem anding and as com petitors
m ove m ore quickly w ithin com pressed product life cycles. To m eet these challenges, business
scholars and practitioners have increasingly called for m ore focus on the total custom er
experience, in contrast to m ore traditional approaches of feature-based product developm ent
and innovation. Christensen, A nthony, Berstell, &  N itterhouse (2007), for exam ple, advocate a
―job to be done‖ perspective, w hereby product and service developm ent is related to custom er
m otivations (w hat problem  is being addressed?) and the benefits the custom er extracts through
the product/service experience. Prahalad and Rangasw am y (2003) discuss ―next practices‖
that lay out an experience-based view  of product/service design for enhanced innovation.

Consistent w ith the experience perspective (and likely predating its m ore recent em phasis in
the business press), a deep, em pathic, hum an-centered approach is the critical first step in any
design effort. A s articulated by Tim  Brow n (2008), know ledge of ―hum an behavior, needs, and
preferences‖ is w hat helps ―capture unexpected insights and product innovation‖ that w ill be
m ore desired by consum ers. Brow n further claim s, consistent w ith m any design and innovation
consultancies w e have encountered, that m ost successful innovations ―are inspired by a deep
understanding of consum ers' lives.‖

The total custom er experience is therefore com prehensive or holistic, since consum ers derive
value from  a product or service through their usage experiences w ithin a particular context
(e.g., the ―job to be done‖ perspective). The total experience is w hat custom ers evaluate,
leading to satisfaction, loyalty, and w ord-of-m outh behavior‍ all goals for a com pany creating
a product or service. The problem  is that traditional new  product developm ent (N PD )
processes and m arketing research often uncover a list of perceived needs or product attributes,
but m any im portant aspects of the custom er experience, w hich m ay help generate new  insights,
fall through the cracks. In other w ords, outcom es of an N PD  process w ill be rather different
w hen the focus is on designing a better experience versus m erely designing an im proved
product (e.g., Brow n, 2009).

A prim ary m ethod to understand the total custom er experience and integrate it w ith the N PD



innovation process is experience m apping. Som etim es also called journey m apping or an
experience blueprint, experience m apping is a m ethod to help understand, synthesize, and form
insights about the total custom er experience. The goal is to create an experience-based
springboard for product design and innovation. Experience m apping is part of m any design
thinking toolboxes (e.g., Fraser, 2012; K um ar, 2013) and is directly linked to other m ethods in
the design process such as personas, ideation, and stakeholder value exchange. W e discuss the
essential elem ents of experience m apping in three parts:

1. Understanding the total custom er experience as inputs to the experience m ap.

2. M aking the experience m ap.

3. Utilizing the experience m ap as a springboard to developing innovative solutions.

W e do not attem pt to create a ―one size fits all‖ technique for m aking the experience m ap.
Instead, w e discuss key considerations about inputs and process steps pertinent to any
experience m apping endeavor. Im portantly, w e describe how  the experience m ap can be
effectively utilized to envision and design innovative solutions for users.

W hose Experience, and w ith W hat?

Throughout this chapter, w e generally use the term s custom er and user interchangeably.
The user/consum er of a product or service m ay not be the purchaser or im m ediate
custom er, but ultim ately the experience the firm  m aps for im proved innovation design is
that of the user (w hether an individual consum er or a firm 's em ployee), w ho determ ines
the ultim ate value being derived from  the product. W e also use product to refer to a
com pany's entire product/service/brand offering that the user experiences in a usage
context. The experience m apping process is useful in both product and service dom ains.

W e utilize a running exam ple of a patient w ho requires physical therapy services. Im agine
som eone suffering from  an injury or ailm ent that requires extensive and closely supervised
physical therapy for recovery. The physician (M D ), a specialized orthopedic surgeon,
prescribes a therapy regim en so the patient can reduce pain and regain norm al physical
function. The physician refers the patient to a physical therapist (PT) to devise and im plem ent
a specific treatm ent plan, w hich requires both hom e exercise and regular therapy sessions. The
problem  is that both the M D  and the PT practice in a m ajor city, m any m iles from  the patient's
rural hom e. Fortunately, a sm all clinic w ith a resident physical therapy assistant (PTA ) is
located relatively close to the patient. W hile the PTA  can adm inister basic elem ents of the
needed physical therapy, the patient still requires regular contact w ith the PT and the physician
to assess the patient's progress, adjust the therapy regim en, and receive m ore specialized care
as needed. This exam ple w ill illustrate the experience m ap and how  it can be used to design a
new  and im proved physical therapy solution.

A s a preview , a som ew hat condensed experience m ap for the physical therapy is show n in the
―as is‖ m ap (Figure 4.1). The ―as is‖ denotes that the m ap corresponds to a user experience as



it currently exists, before the project team  has envisioned a new  concept. The m ap depicts a
flow  of experience stages that include the patient's initial consultation w ith the M D  in the city
hospital, the consultation w ith the PT supervising the therapy plan, sessions w ith the PTA  at the
local clinic, and in-hom e exercises the patient perform s. Periodic visits w ith the M D  and PT at
the city hospital assess patient progress. N ote that several stages repeat, especially the PTA
session and at-hom e exercising. The m ap also highlights im portant inform ation flow s and
perspectives of the patient.

Figure 4.1 ―As is‖ m ap.

The Physical Therapy Project

The physical therapy exam ple is derived from  a sponsored student project in the Product
Innovation Lab, a project-based graduate course for engineers, industrial designers, and
M B A s at N orth Carolina State U niversity. The exam ple and the actual project differ in
several details to allow  for a concise exposition. In the physical therapy exam ple and
throughout the chapter, w e refer to the ―team ,‖ representing the design or N PD  team  tasked
by a com pany to devise an innovative new  product solution.



4.1 Inputs to the Experience M ap
The key input to any experience m ap is, sim ply, a deep understanding of user experiences w ith
a given product or service in a usage context. G athering inform ation to serve as inputs in
creating the m ap entails several key considerations. W e focus on four m ain issues:

1. W hat types of users should be researched to understand their experiences?

2. W hat m ethods are com m only used to research user experiences?

3. W hat are the touch points and key elem ents of the product or service that define the user's
total experience?

4. H ow  can the user research be synthesized to glean im portant insights?

Types of U sers and Their Experiences
For any product or service, a variety of user experiences (good and bad) w ill exist, so it is
im portant to capture experiences for different user types and usage contexts. O ne or m ore
prototypical experiences can be devised to capture the range of user experiences and how  they
m ight differ along im portant dim ensions. The key, how ever, is for the team  to test any
assum ptions about the user experience, learn firsthand about user experiences, and com prehend
user experiences in a deep and holistic fashion so that opportunities for im provem ent can be
identified and explored.

The goal is not to arrive at statistical precision in order to explain/predict user experiences.
Instead, the team  is prim arily looking for insights that help them  envision and devise better
solutions. ―Extrem e‖ users (e.g., novices or experts in using a product) form  an im portant part
of any user research endeavor, since they can often better reveal behaviors or needs that
typical users leave unarticulated or m ask as they devise w ays to w ork around product
shortcom ings. R esearching the experiences of nonusers can also reveal insights about product
alternatives and disadvantages that the innovation team  could potentially address in a product
im provem ent. Each type of user segm ent or prototypical user w ill typically have its ow n
experience m ap, reflecting significant differences am ong user types in their experiences.

R esearch on a variety of user types should be com plem ented w ith understanding various usage
contexts. The user experience can differ based on social aspects of the experience (e.g.,
traveling alone or w ith the fam ily), personal situational factors (e.g., being fatigued or in a
hurry), am ong other factors that constitute the user's experience space (Prahalad and
R angasw am y, 2003). O bserving users in context is an im portant activity for the team  if a deep,
em pathic understanding of the user experience is to be achieved (B row n, 2009; Christensen et
al., 2007). The variety of usage contexts can be depicted w ithin an experience m ap (e.g., noting
different branches the experience m ight take depending on a specific situation) or show n in
separate m aps, each of w hich depicts a different usage scenario.

To illustrate w ith the physical therapy exam ple, different types of rural patients could include
patients w ith acute (recovering from  knee surgery) or chronic (spinal injury) conditions, older



patients w ith slow er expected recoveries, or situations w here the need for physical therapy is
part of a broader, com plex issue (A lzheim er's). Im portant usage contexts that could im pact the
user experience m ight include w hether the patient lives alone or w ith other fam ily m em bers
w ho could assist w ith hom e exercises or travel. D efining users and contexts is an iterative
process‍ as the innovation team  learns m ore about custom er experiences, it better understands
key issues that drive better or w orse outcom es for users. O f course, the user research is
conducted in the context of the design problem  (rural physical therapy), but the project team
can give itself freedom  to explore adjacent opportunity spaces. For exam ple, w hat factors
besides proxim ity to the city suggest a need for better in-hom e therapy? The team 's research
should challenge assum ptions that m ight lim it the team 's ability to innovate for a w ider set of
users facing sim ilar problem s.

M ethods to U nderstand the Total C ustom er Experience
G enerally, a com bination of m ethods‍ both qualitative and quantitative‍ is used to
com prehensively study the experience, w hich extends beyond the product usage itself. U ser
research should capture elem ents that show  m otivations for usage, need arousal, and w hat
happens after a usage situation ends to better understand any consequences from  the custom er's
experience w ith the product/service.

O bservation techniques are at the heart of research efforts to gain know ledge about user
experiences (B row n, 2008, 2009). Leonard and R ayport (1997), for exam ple, discuss the
―em pathic design‖ process based on observation and ethnographic techniques. It is im portant
to observe users in a natural usage context and capture observational data through im ages,
audio, video, and field notes for later analysis by the team .

Even though it often provides rich and insightful inform ation about the user experience,
observation is not a m agic bullet. Lead user analysis and voice-of-the-custom er interview s, for
exam ple, can com plem ent observations to reveal attitudes and opinions the custom er has about
the experience (e.g., C hristensen et al., 2007). Reflective user journals and photo elicitation
can also convey stories about the user's experience, triggering insights about w hat is driving
positive or negative experiences (e.g., Fraser, 2012). R egardless of the m ethod, the experience
context should be noted and understood by the team  as it collects the data. The num ber of users
to research is typically determ ined by the team 's assessm ent of a sufficient variety of
experiences that can generate insights, w ith the research continuing as long as new  inform ation
is being learned (and budget and tim e allow ). The team  m ay also have access to existing data
w ithin the com pany, such as custom er service logs, salesperson reports, or point-of-sale data,
all of w hich can provide essential detail to certain aspects of the experience. The com bination
of m ethods utilized should capture the behavioral (w hat users do), em otional (how  users feel),
and cognitive (w hat users report thinking through articulation) elem ents of the experience
(B row n, 2009).

In the physical therapy exam ple, observational research w ould be conducted through hom e
visits to understand the patient's hom e environm ent and exercise routine, and observing therapy
sessions w ith the PTA . Interview s of the patient, PTA , PT, and M D  w ould reveal attitudes



about the therapy regim en, areas of uncertainty or concern, and opinions about w hat m ay be
helping or hindering desired therapy outcom es. A patient journal could docum ent the type and
frequency of hom e exercises (how  w ell does it conform  to the therapy plan?), as w ell as
contem poraneous reflections on achievem ents and frustrations. In the ―as is‖ m ap, w e give
several exam ples of the patient's perspective of the experience in w hat they do, say, and feel.

Identifying Touch Points and K ey Elem ents of the Experience
W ith the variety of custom er experience data in hand, the team  can begin to fill in additional
details about w hat is driving each part of the experience. W ho participates in each phase of the
experience (e.g., salesperson, third-party agent)? W hat activities by the firm  and other entities
define and create each part of the experience? The deep custom er experience research, by
definition, takes the custom er's perspective. The purpose here is to fill in the background
perspective of the com pany and other players/stakeholders that are involved in m aking the
experience happen.

The firm 's perspective in the custom er experience is often portrayed as a series of touch points
that detail each occasion w hereby the custom er interacts w ith the product, service, and brand
com ponents of the firm . O bviously, w henever a touch point occurs, this w ill necessarily be
reflected as part of the custom er experience. In this sense, specific interactions captured by a
touch-point analysis w ill overlap w ith an experience m ap. H ow ever, a touch-point perspective
is often incom plete because it tends to focus on custom er interactions or transactions w ith the
com pany, w ithout understanding the m ore com prehensive custom er experience. Raw son,
D uncan, &  Jones (2013) discuss the pitfalls of a firm  trying to optim ize each touch point
w ithout considering the overall custom er experience.

In the physical therapy exam ple, one im portant factor that defines the user's experience is the
inform ation exchanged am ong various individuals about the patient's progress (see the ―as is‖
m ap). For exam ple, the M D  and PT com m unicate to devise the best therapy plan for the patient.
The patient does not directly experience these com m unications, but the plan is conveyed to the
PTA , w ho then adm inisters in-clinic sessions that the patient experiences. Based on the therapy
plan, the PTA also directs the patient to conduct specific in-hom e exercises w ith a certain
frequency. The patient m ay or m ay not adhere to the hom e regim en and m ay incom pletely, or
inaccurately, com m unicate w ith the PTA about w hat is being done at hom e. The noise in such
inform ation exchange m akes it difficult for the PTA  to adjust and adm inister exercises that
m ight be m ore effective for the patient, and the PT and physician consequently have difficulty
know ing w hether the planned therapy is being as effective as it could be for the patient. N ote
that som e, but not all, of these inform ation exchanges w ould constitute a touch point. The goal
in researching drivers of the experience (details of w hich m ay be hidden from  the user) is to
not only understand w hat the custom er experience is, but also to gather valuable inform ation
about how /w hy the experience unfolds as it does.

Synthesizing for Insights
O nce the experience inform ation is gathered, it is tim e to organize the raw  data into a usable



form . The goal is to identify key insights about the user experience that can be translated into
opportunities for innovation or product im provem ents. Sophisticated analytical techniques for
qualitative data can som etim es be used to identify patterns or categories of em ergent them es.
H ow ever, the team  should not let analytical sophistication substitute for their involvem ent in
synthesizing and understanding the user experience to gain insights.
Team s w ill engage in a series of sorting, m apping, and clustering exercises to organize the
inform ation in a usable form . Fraser (2012) and K um ar (2013), for exam ple, sum m arize and
depict num erous techniques that can be used. The goal of these techniques is to help the team
begin to abstract from  the raw  data and synthesize m eaningful insights. Brow n (2009, p. 70)
calls this a ―fundam entally creative act,‖ 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 m eant to generate inspiration
for the team  to generate new  solution ideas. N um erous m ethods exist to aid the team  in the
synthesis process, but it takes practice and skill for the team  to arrive at actionable insights
about innovation opportunities (Brow n, 2008; D yer, G regersen, &  Christensen, 2009).

4.2 The Experience M apping Process
O nce the inputs are gathered, the specifics of creating and using an experience m ap w ill, in
part, be a function of the project's context and w ho is involved in the effort. The process of
creating an experience m ap w ill som etim es reveal gaps in the team 's know ledge about users
and require additional research and iteration. N onetheless, there are som e com m on activities
that the team  w ill need to do if the experience m ap is to be a useful tool for innovating new
solutions. B roadly defined, these activities are:

1. D evelop and utilize one or m ore personas that represent relevant type(s) of users.

2. C reate a m ap that captures the user's journey through the experience.

3. U se the experience m ap and its rich set of inputs to identify critical user pain points.

U tilizing Personas
A user persona is a com posite character that encapsulates data gathered and synthesized from
the user research (Fraser, 2012). A lthough it m ay be feasible or even advisable to draw  a
separate experience m ap for individual users the team  has researched, the team  at som e point
w ill create prototypical m aps that correspond to specific user types and usage contexts deem ed
m ost relevant. These m aps w ill depict the typical experiences of the user personas that can
reflect key insights from  the user research. A lthough seem ingly analogous to custom er
segm entation, personas are driven by the experience data the team  synthesizes into an insightful
and som ew hat prototypical understanding of user experiences.

Rarely w ill a single persona capture all the research and user insights developed by the team .
There is certainly a trade-off betw een too m any personas that w ould be cum bersom e for the
team  to address w ith a single new  solution and too few  personas that m ight om it prom ising



opportunities that address user needs. A rule-of-thum b m ight be betw een 3 and 10 personas to
capture and fram e the range of experiences and usage contexts (K um ar, 2013).

The physical therapy exam ple could involve several personas. O ne m ight be a relatively young
patient recovering from  a sport injury, w here a proven physical therapy regim en should lead to
full recovery. A nother could entail an older patient suffering from  a chronic condition w here
physical therapy is designed to m aintain certain functions as w ell and as long as possible,
given a changing patient condition as tim e progresses. Each of these tw o personas w ould
capture distinct user types (acute versus chronic) and usage contexts (short-term  and w ell-
defined regim en versus a longer-term  flexible regim en) to cover a range of user experiences.

C reating the M ap
It is critical to have a cross-disciplinary, diverse team  w orking collaboratively to create the
experience m ap. To begin, the team  should create a tim eline on w hich to construct the
experience m ap. Users navigate experiences through tim e, and the team 's perspective should
m atch the user in this regard. The team  w ill then w ork to populate the tim eline w ith steps, or
stages, of the user experience. There is no hard-and-fast num ber of steps that w ill alw ays w ork
best. The trade-off is one of detail and accuracy versus usability. M aking an experience m ap
too detailed w ith too m any steps can bog the team  dow n in m inutiae, w hen their job is to
consider the user journey in just enough detail to allow  for insights and eventual im provem ents.
Conversely, too few  steps can result in a lack of insights into the user journey, w hich can lim it
the range and quality of innovative solutions that can ultim ately com e from  the experience
m apping effort. If the team  w ants to consider m ore user experience detail as they m ove
forw ard in the innovation process, they can alw ays return to the experience m ap and
hierarchically drill dow n into specific steps as needed.

O nce the steps are connected to the tim eline, the experience m ap can be fleshed out by
considering the surrounding environm ent w ithin w hich the user journey takes place. D uring the
journey, the user m ay interact w ith other people, inform ation, physical objects, supporting
services, and so on. D epending on the specifics of the experience, these considerations m ay
drive a deeper understanding of w hy the current user experience is less than ideal and how  it
m ight possibly be im proved.

The output of the m apping effort should be a clear, visual, accessible m ap and associated
narrative that engages team  participants as they develop it, and fosters interaction w ith others
once it is com pleted. O nce an initial snapshot of the experience m ap is developed, the team
should share the m ap w ith others w ho m ay be able to provide useful feedback. The first
version of the experience m ap is rarely a perfect and com plete representation in all aspects,
and iteration should be expected and even w elcom ed.

The experience m ap for our physical therapy exam ple w as preview ed earlier in the ―as is‖
m ap figure. For sim plicity, details of the user type or persona are not show n, but the m ap
corresponds to w hat m ight be experienced by an older patient w ith chronic m obility
difficulties. Each of the five steps or stages depicted could be draw n in m ore detail to reflect
the user's m ore specific activities in each stage.



Tw o key elem ents discussed as inputs to the experience m ap have been highlighted in the
exam ple. First, each stage of the experience show s im portant findings from  the user research in
term s of w hat users do, say, and feel for that part of the overall experience. These reflect the
behavioral, cognitive, and em otional data gathered in the research. In draw ing an experience
m ap, the team  w ill often select quotes or data that reflect critical insights about the user.
Second, the m ap show s im portant inform ation flow s that are key elem ents of defining the user
experience. Som e of these flow s are touch points, such as w hen the PTA  com m unicates an in-
hom e therapy plan w ith the patient, but other flow s are not directly part of the user experience,
such as a therapy evaluation the PTA  sends to the PT.

Identifying Pain Points
A rm ed w ith a w ell-defined user experience m ap, augm ented w ith im portant ―do-say-feel‖
elem ents and key factors that help the team  understand and explain how /w hy the experience
unfolds, the team  can sum m arize im portant insights. This is frequently done by identifying
im portant pain points that users experience, reflecting gaps in the experience that a new
solution should potentially address. Pain points generally reflect specific aspects of the user
experience that result in reduced value or benefits to the user (or opportunities for increased
value), reflecting stated or latent needs that are relatively im portant to solve.

Pain points can exist at different levels of granularity. A single step in the experience m ap can
be the source of pain for the user, or a pain point m ay com e from  a 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 a w hole, to exam ine w hether user needs are ultim ately
satisfied.

W hen identifying pain points, the variety of inputs to the experience m ap m atter. N ote that pain
points should not be lim ited to the user's physical activities in an experience (e.g., the patient
has difficulty traveling to the clinic for sessions). M ore com plete and even prom ising insights
about the user experience w ill also arise in other areas. This is part of the m otivation for
ensuring that experience m ap inputs reflect not only physical behavior (w hat they do), but also
user em otions (w hat they feel) and how  users articulate their attitudes about the experience
(w hat they say).

O ne popular m ethod to help broaden the scope of user insights that reflect opportunities for
im provem ent is the SPIC E fram ew ork (Fraser, 2012). SPIC E is an acronym  for the social,
physical, identity, com m unication, and em otional com ponents of user needs and experiences. In
our physical therapy exam ple, m any of the user concerns are not just physical. The experience
m ap also reflects social (fam ily's role in travel), identity (lack of self-w orth due to thinking
―som ething is w rong w ith m e‖), com m unication (inform ation on doing hom e exercises
correctly), and em otional (lack of m otivation) aspects. O ften, innovative solutions w ith real
benefits to the user arise from  addressing the nonphysical part of the experience.

In the physical therapy ―as is‖ m ap exam ple, three different pain points have been identified by
the team . W e w ill discuss and utilize the pain points to illustrate how  a w ell-crafted experience
m ap can help springboard the team  to devise innovative solutions.



4.3 The Experience M ap as a Springboard to Innovative
Solutions
O nce the ―as is‖ experience m ap (or several m aps) is created and shared, it is tim e to use it as
the springboard for identifying innovative solutions. The initial challenge in doing so is to use
the experience m ap and associated pain points as inputs and seek out opportunities for
changing the user experience for the better. This can be done by refram ing the situation so that
it can be reconceptualized in w ays that benefit the user. A s opportunities are recognized, the
team  can m odify the existing experience m ap or create an entirely new  one to capture the
changes that w ould be necessary to provide an enhanced experience to the user. This new  m ap
is then used as the basis for developing, testing, refining, and possibly im plem enting the
solution. In other w ords, the experience m ap serves as a m ethod to aid the three m ain ―spaces‖
in the design process (B row n, 2008): inspiration to define or refram e the innovation
opportunity, ideation to generate and develop new  solutions, and progress tow ard
im plem entation that includes testing and prototype-based experim entation of critical issues the
team  needs to resolve about their new  solution concept.

R efram ing the O pportunity
Translating pain points into potential opportunities arises from  the team 's insights and by
changing their perspective about the situation in different w ays. This can include thinking about
the experience from  other stakeholders' perspectives, thinking m ore broadly about w hat is
w ithin the bounds of feasibility for a new  user experience, changing perspective by questioning
assum ptions and standard w ays of operating, and calling for order-of-m agnitude im provem ents
in perform ance m etrics that m atter to the user. This is expansive, divergent thinking.

A n im portant m ethod for opening up possibilities is to ask questions that often begin w ith
―W hy?‖ or ―W hat if?‖ and relate to discovery skills such as associating and deep questioning
(D yer et al., 2009). A  com m on phrase to begin refram ing an opportunity is ―H ow  m ight
w e“ ?‖ (H M W ), w hich is part of a series of innovative questioning to fram e opportunities
(B erger, 2014). H M W  w orks best w ith design challenges that are am bitious, yet also
achievable. O ften, the original fram e or scope of the team 's project w ill change based on w hat
w as discovered from  the user experience research.

For the physical therapy experience, w e can fram e specific opportunities for new  solutions that
correspond to each of the identified pain points (m arked as PPx in the ―as is‖ m ap). In creating
the ―as is‖ experience m ap, the team  noted that patients often have trouble traveling to the
clinic (PP1), som etim es causing m issed appointm ents or even increased physical pain from
travel. A lso, the team  noted considerable doubt about w hether in-hom e exercises are being
done effectively (PP3), w hich can com prom ise coordination of an effective therapy plan
(PP2). A t som e point, the team  m ay use inform ation about the m arket context to prioritize
w hich pain point reflects the m ost com pelling opportunity from  a business perspective (e.g.,
the highest profit potential). H ow ever, the team  often lacks such data early in the developm ent
process, and the goal is to ideate possible solutions that can then be exam ined in m ore detail



from  the user, technical, and business perspectives. O pportunity statem ents fram e the team 's
activities in devising new  ideas that can address the pain points and im prove the user's
experience, as depicted in Table 4.1.

Table 4.1 Pain points for physical therapy from  the ―as is‖ experience m ap

Pain Points O pportunities
PP1 Patient m ust travel to the local clinic

to receive physical therapy from  the
physical therapy assistant.

H ow  m ight w e decrease the travel burden for
patients w ho have difficulty getting to the local
clinic?

PP2 The city hospital care team  is not w ell
connected to the patient during
delivery of the physical therapy
treatm ent plan.

H ow  m ight w e create m ore com m unication and
coordination across the w hole care team ‍
physician, physical therapist, and physical
therapy assistant?

PP3 The patient perform s physical therapy
exercises at hom e w ithout direct
m edical supervision or guidance.

H ow  m ight w e establish better interaction
betw een the patient and the physical therapy
assistant w hen the patient is doing therapy
exercises at hom e?

C onceptualizing a N ew  Solution to Enhance U ser Value
U sing the ―as is‖ experience m ap as a foundation, the team  now  has a good sense of w hat the
key user pain points are and has identified associated opportunities to reduce or elim inate
those pain points. Ideation for new  solutions can now  be conducted by brainstorm ing and other
effective techniques such as storyboarding, role-playing, storytelling, analogous thinking, and
rough-cut prototyping.

G iven the identified opportunities for the physical therapy exam ple, consider a new  concept
developed by the team  called ―Tele-PT‖ (see Figure 4.2). This concept w ould allow  the
patient to video-connect w ith the PTA  w hile doing hom e exercises. In-hom e sessions could be
recorded for later view ing by the PTA , or the PTA  could w atch live during the exercises and
offer real-tim e advice on how  the patient could m ore effectively com plete the exercises. N ot
only w ould the PTA  now  be able to help the patient w ith in-hom e exercising, but the need for
the patient to have therapy sessions at the clinic w ould be reduced due to increased
effectiveness of hom e exercise. The Tele-PT concept has sophisticated video and 3D  im aging
technology so the PTA can see im portant details about the hom e exercises.



Figure 4.2 Tele-PT concept.

N ote how  the new  concept addresses the three m ain pain points and opportunities identified by
the team . W ith greater confidence that in-hom e exercises can be effective, the PTA can reduce
the num ber of clinic sessions, reducing patient travel. B y being able to directly observe the
patient's hom e exercise regim en (either real-tim e or via recorded session), the PTA can give
better direction to the patient about effective exercise techniques. The increased interaction
and m ore accurate assessm ent of the in-hom e regim en help the PTA com m unicate and
coordinate the overall therapy plan w ith the PT and the physician.

W ith a specific concept in m ind, the team  can now  reim agine w hat the user experience (again,
for one or m ore personas) m ight look like. The team  w ould draw  a ―to be‖ experience m ap that
reflects how  the user experience w ould be re-designed for increased benefits to the user. In the
―to be‖ m ap (Figure 4.3), a m ajor portion of the experience m ap is highlighted. Since the new
concept is m eant be used in the hom e and address pain points related to in-hom e therapy, the
at-hom e stage of the original ―as is‖ m ap is now  configured as a series of experience stages
w ith the Tele-PT concept. A s illustrated, the team  focuses on stages that w ould be required for
the patient to get the m ost benefit from  Tele-PT, including delivery and installation, user
training so Tele-PT usage can be m ost effective, actual Tele-PT usage during hom e exercises
w ith PTA  interaction, and the need to m ake any required servicing as efficient as possible. A n
actual reenvisioned experience m ap w ould contain m ore detail than w hat is illustrated, and
several m aps m ay be draw n to reflect different personas and usage situations.



Figure 4.3 ―To be‖ m ap.

A  ―to be‖ experience m ap (see Figure 4.3) helps the team  accom plish several things. First,
draw ing a revised experience m ap as new  concepts are being developed helps the team  stay
grounded in the goal of im proving the user's experience. Second, by considering how  a new
concept potentially changes the user experience, the team  w ill discover im portant issues that
the evolving new  concept design m ay lack. For exam ple, the team  m ay com e to realize that the
Tele-PT should be usable for hom e exercises in various postures (sitting, standing, lying
dow n), w ith direct im plications for the product design. M ore generally, by m apping the new
experience, the team  can identify specific gaps or areas of concern w ith the new  solution that
should be explored and tested.

Testing and R efining the N ew  Solution
To address any areas of concern and determ ine w hether a proposed solution is plausible and
valuable, the team  m ust take the proposed solution to users and other critical stakeholders for
testing, refinem ent, and evaluation. This need not be a highly form al or structured process, at
least early on, nor should it be a one-tim e effort. Instead, user and stakeholder engagem ent
should be done as soon as possible and iteratively as the solution takes shape.

B efore engaging users, how ever, the team  should com m unicate w ith others internally to clarify



and exam ine the overall viability of the solution. The experience m ap serves as the team 's
user-based understanding of their value-enhancing solution, w hich can be shared and tested in
m ore detail through the use of sensory techniques such as storyboards, narratives, and role-
play. A long w ith clarification, this initial vetting of the solution builds consensus and a shared
understanding of the new  concept across the team  and the internal organization.
A t the sam e tim e that the team  begins to share inform ation about the proposed solution, they
should also take tim e to explicitly evaluate the expectations of all significant stakeholders. A
pow erful w ay to do this is to determ ine w hat value the stakeholders receive and provide to
others, as it pertains to the new  solution. The stakeholder value m ap (Figure 4.4) allow s the
team  to create a visual representation of the exchange of value for the set of stakeholders.

Figure 4.4 Stakeholder value m ap.

The stakeholder value m ap (see Figure 4.4) for our physical therapy exam ple dem onstrates
how  the tool can be used. The user and key stakeholders (physician, physical therapist,
hospital, etc.) are connected through a num ber of value exchange arrow s, based on how  they
interact w ith the user's ―to be‖ experience. From  any given stakeholder, the flow s of tangible
and/or intangible value to others are represented by outw ard-pointing arrow s. The team  needs
to reach out to each stakeholder to verify that the value exchange as defined is reasonably
accurate and com plete and reflects an acceptable value exchange for their role in delivering
the user experience.



A long w ith understanding the value exchange, the team  m ust also test the proposed solution
w ith users. It is helpful to consider external testing of the solution as a series of learning
cycles. A proposed solution is rarely if ever correct and com plete in its first version, and the
―to be‖ experience m ap m ay have hidden assum ptions or significant gaps that m ust be
addressed. Learning cycles at this point in the innovation process consist of rapid experim ents
and good use of prototypes. The speed and ease of rapid experim ents has a beneficial side
effect: it fosters excitem ent and brings energy to the team , and keeps potential solutions alive
w hile they get refined and im proved.

The ―to be‖ experience m ap notes tw o areas of concern to the team  if the Tele-PT concept is to
effectively deliver an im proved user experience. U ser training and user acceptance issues
raise a num ber of specific questions around w hich the team  could devise experim ents to refine
the concept. For exam ple, the team  could role-play a series of exercises in different postures
(standing, lying dow n, etc.) to test how  w ell the Tele-PT device captures the range of exercise
m otions likely to be perform ed by patients. The team  could also test training m aterial w ith
several types of users to see how  w ell patients understand the Tele-PT features and usage. By
conducting a variety of experim ents, the team  can quickly learn about any shortcom ings in the
new  concept, take corrective action, and m ove the concept closer to successfully im plem enting
a m ore valuable user experience.

4.4 Conclusion
This chapter offers a high-level look at custom er experience m apping. W hile w e review ed a
num ber of concepts, tools, and m ethods related to the topic, readers interested in m ore detail
can find m any m ore sources of relevant inform ation in our cited references and in the grow ing
list of books and articles about user experience and innovation. O ur exam ple of a patient's
physical therapy experience dem onstrated how  experience m aps can be effectively utilized to
add value and satisfy user needs. Since the focus is on the user's perspective, experience
m apping is a valuable com ponent of the innovation process for any product/service/brand
com bination.

Each innovation project w ill vary in budget, tim e constraints, staffing, and a host of other
practical constraints. Specific challenges of any experience m apping effort w ill therefore vary
from  project to project. A n organization should nonetheless try to consistently apply several
aspects of experience m apping. The first is to stay user-focused, recognizing that understanding
at least som ething about users is better than know ing nothing. It is also im perative to keep the
team  involved, even if outside organizations are used to assist in the user research efforts.
Since the project team  ultim ately m ust craft the innovative solution, it is im portant that
know ledge about users resides w ithin the team . O f course, good user research techniques
should be utilized, even if budget or tim e constraints do not allow  the team  to do everything it
w ould w ant. Finally, consistent w ith m ost design thinking techniques, the team  should give
itself room  to learn, refine, and iterate.

W e offer a few  final suggestions. First, the best w ay to build skills in experience m apping is to



learn by doing. Try it! Should you and your team  m ake a concerted effort to use it, experience
m apping w ill alm ost certainly result in im provem ents. Second, keep the focus on the user
throughout the project. There is a tim e in the developm ent process to give detailed attention to
issues such as financial viability or technical feasibility, but the deep user insights gained from
experience m apping should continuously be at the forefront. Finally, engage your product and
service developm ent team s about experience m apping, and increase the chances that your
developm ent efforts w ill truly deliver m ore valuable user experiences.
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Chapter 5
Design Thinking to Bridge Research and Concept
Design

Lauren W eigel
Em pire Level‍ D ivision of M ilwaukee Tool

Introduction
This chapter includes the follow ing objectives: It starts by outlining w hy people involved in
new  product developm ent have challenges w hen com ing up w ith new  ideas. It then explains
w hy there is a need for a system atic m ethod, or approach, to connect the people responsible for
com ing up w ith new  product solutions to the user. It goes on to describe a m ethod based on
design thinking principles, w hich can be used to help bridge user research findings to concept
generation and concludes by explaining how  this m ethod can be applied in industry.

5.1 Challenges in Idea G eneration
Com ing up w ith new  product ideas and innovations is not an easy task. The process of com ing
up w ith new  ideas can som etim es feel challenging for a num ber of reasons. Som etim es the
team  com ing up w ith a new  product idea has been w orking on that particular product line for a
long period of tim e. They m ay have years of experience w orking on one product, and for that
reason they m ay consider them selves experts in that category. In this case, their experience
w ith w hat the product can and can't do can actually create a barrier to their creativity w hen
attem pting to reinvent or even refresh a product. They m ay be very good at im proving a
product's perform ance or optim izing its technology, but they m ay struggle w hen it com es to
effectively evaluating the relevance of the product to a user. H ow ever, w hen deciding to enter
a new  category, the team  faces different obstacles in ideation. The team  m ay have lim ited
exposure to the product category that they are entering and they m ay not be fam iliar w ith users
of that particular product. This lack of fam iliarity can lim it their ability to create a com petitive
product w ith innovation that is m eaningful to the end user. Ideation can also be challenging
sim ply because it can be hard to com e up w ith a new  ideas. Even if w e have substantial
research and clear findings on the end user, the transition from  research findings to concept
generation is challenging. O ften, the solutions that com e from  the concept generation phase lack
a m eaningful connection back into the user research.

5.2 The Need for a System atic M ethod to Connect to the
User
A deep understanding of the user and his or her experience can help us develop m ore



m eaningful solutions. Unfortunately, it is at tim es hard for people tasked w ith designing a new
product or system  to understand the user. Even experienced industrial designers, engineers,
m arketing professionals and other new  product developm ent (N PD ) team  m em bers struggle
w ith understanding the needs of users. This is challenging to team  m em bers for several
reasons.

The first reason is that team  m em bers m ay sim ply lack a com prehensive understanding of their
users. O ften, this is a result of a lack of ethnographic research on their end users' needs. The
team  m ay not have conducted ethnographic research and they m ay lack real insight into w hat
their end users' experiences are. They m ay have relied exclusively on quantitative data to
form ulate a profile of their end user. W hile quantitative data is im portant in constructing a user
profile and can provide directional inform ation, it doesn't truly expose any rich end-user
experience inform ation. Som etim es even w hen a team  has conducted ethnographic research, the
research that they have conducted m ay lack depth and m ay not be truly representative of their
users' experience.

O ne of the other reasons that team  m em bers face obstacles w hen understanding their end user
is that it is natural for the people on the team s to think of them selves as the intended user, w hen
in fact they are not. This is evident in a person's quick reaction to denounce or elim inate an
idea during a brainstorm ing session because they do not particularly care for it. Their response
to declare the idea good or bad is instinctive because they are evaluating the idea from  their
personal perspective and experience. Their personal judgm ent of an idea being good or bad
indicates that they are thinking of them selves as the end user. This is a false assum ption on their
behalf because their personal preferences, dem ographic inform ation, needs, pain points, and
the problem s and frustrations they have w ith a product and/or w ithin a system , m ay be very
different from  the intended users'. G etting team  m em bers to separate them selves and their
personal judgm ents from  w hat is im portant to the end user can be challenging.

These challenges in getting team  m em bers to truly understand the user inhibit their ability to
com e up w ith m eaningful and im pactful ideas and innovations that users care about. This can
result in stagnant product innovations that m ay be unsuccessful because they do not address the
user's true needs and therefore m ay lack real value. B ecause it is challenging for people tasked
w ith developing new  products, system s, and services to understand and identify w ith end
users, there is need for a system atic m ethod that helps them  m ake that connection. The
connection that they m ake has to go beyond reading and review ing data in order for it to be
effective. It has to be an active m ethod w here the team  m em bers can deeply understand users'
experiences and pain points. The m ethod has to be system atic in order for it to effectively
bridge the collection of research findings into the generation of concepts. A  system atic
approach also allow s the m ethod to be repeated and applied consistently over m ultiple
projects.

5.3 The Visualize, Em pathize, and Ideate M ethod
The Visualize, Em pathize, and Ideate m ethod w as specifically designed to help bridge the gap



betw een research, product ideation, and conceptualization. O ften, during the developm ent of a
new  product, there is a lot of velocity in the research phase. M any research insights are
collected, but the research findings don't alw ays m ake their w ay into new  ideas and
innovations. Som etim es people ―stall‖ in taking the research findings and turning them  into a
product idea. This m ethod, show n in Figure 5.1, helps people take ethnographic research
findings, extrapolate key insights, and form  new  product innovations and ideas that respond to
the research.

Figure 5.1 The Visualize, Em pathize, and Ideate m ethod.

This m ethod w as inspired by a com bination of m ethods used in industry during the N PD
process, specifically for envisioning new  products and for reim agining stagnant products and
product categories. W hile w orking in new  product developm ent and participating in and
conducting cross-functional brainstorm ing sessions, I found a few  key m ethods that helped to
drive new  ideas in static product lines. A fter transitioning from  industry to academ ia, I
attem pted to extract and stream line som e of the things that w orked from  these sessions into one
m ethod that could be executed w ithin a three-hour studio tim e fram e that m im icked the industry
environm ent. The m ethod needed to take findings discovered through ethnographic research
and provide a m eans for the students to deeply understand them  so they could com e up w ith
user inspired product solutions during the concept generation phase. It w as im portant that the
m ethod had a process and a pace that w ould actively engage the students in a collective
realization of w hat the research findings m eant and w ould allow  them  to identify and arrive at
their ow n separate approach to a product solution.

Like m any design thinking m ethods, this m ethod has its ow n strengths and w eaknesses that
should be considered prior to im plem entation. O ne of its strengths is that it can be com pleted
in a short period of tim e relative to the num ber of ideas that it produces. It also allow s 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 a team  to com e up w ith ideas and innovations that are inspired by the end
user, rather than inspired by the team 's personal interests. This m ethod also helps a team  take
the post-research m ountain of user insights and synthesize those observations into concepts that
can be built on during the developm ent phase by breaking the inform ation dow n into m ore
digestible com ponents.

There are several things that should be considered before em ploying this m ethod. This m ethod
should be used betw een the research and concept generation phases. It requires m inim al setup,



but its effectiveness is contingent on good ethnographic research findings that are vital in
serving as the foundation for user-inspired innovations. In the first part of the m ethod, the
findings from  the research have to be distilled into key insights that are shared w ith the team  so
that the team  has a com prehensive understanding of the user that is based on research and not
on their ow n personal perspective. This part of the process is essential to its success. W ithout
a thorough briefing on the user, the participants w ill not be effective‍ their participation m ay
be lim ited by their ow n unsubstantiated view s of the user and the user's experiences. The
m ethod takes several hours to conduct and relies heavily on active engagem ent of the
participants. This active engagem ent w orks only w hen there is m inim al distraction to the
participants (i.e., e-m ail checking, texting, phone calls, etc.). In the business environm ent, this
is m ost effective w hen the team  can go offsite so that the participants can avoid interruptions
and have the chance to focus. This m ethod also depends on a strong facilitator w ho is capable
of getting the team  to w ork together and to share their ideas.

The m ethod follow s the three key steps show n in Figure 5.2. The first step is getting the
participants to have a deeper understanding of the user. The second step is getting the
participants to identify w hat the user's pain points are. In the final step, the participants use the
inform ation generated in the previous tw o steps and ideate solutions that are specific to the
user. These activities are sum m arized in three key steps: visualizing, em pathizing, and ideating.
This m ethod also em ploys alternating periods of action follow ed by subsequent reflection. The
team  is required to reflect on the ethnographic research they conducted together and draw  their
ow n personal insights from  it. This is follow ed by activities that require them  to reflect on
their ow n conclusions and com m unicate their insights to the team . This process of team
research follow ed by individual reflection and thinking, and then interactive com m unication,
helps the team  m ake sense of the research and gain a deeper understanding of its im plications.
It also helps the team  m ove forw ard w ith a clearer product vision in the concept generation
phase.



Figure 5.2 U sing the Visualize, Em pathize, and Ideate m ethod.

This m ethod produces a large 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. A lso, it should not be assum ed that
the ideas that are a result of this m ethod are im m ediately usable. The ideas are in their earliest
phase and usually just a starting point that w ill need to be built on in order for them  to becom e
a usable concept.

5.4 The Im portance of Visualizing and Em pathizing
before Ideating
The order of this process is intentional and significant to the outcom e. The goal of this m ethod
is to specifically get user-inspired ideas that w ill generate innovations, not ideas that are a
result of personal preference or the preference of the team  or organization. In order to
accom plish this, visualization of the user m ust be com pleted first. The team  m em bers need to
―see‖ the user before they can establish an exhaustive list of w hat the user's pain points are.
The w ay that the visualization process is applied can be entertaining for participants and is
relatively easy for them  to do m aking it a good starting point to get the group engaged. Team
m em bers are asked to reflect on the ethnographic research and to visualize the end user and
then assem ble a visual m ap of the user. The visual m ap includes im ages cut from  m agazines
that show  things about the users' lives, including w hat products they m ay ow n, the type of house
they m ay live in, things that are im portant to them , and so on. The process of creating a visual
m ap is im portant because it allow s the team  to build consensus by com ing to a collective



definition of w ho the user is. Individuals start by selecting im ages that they think best represent
the user. O nce everyone has placed their im ages together in a m ap, the team  can collectively
discuss w ho the user is, w hat the user values, and w hy. This allow s the team  to arrive at a
unified vision of the user. The im agery also creates a m ore substantial im pact on the team , as
opposed to reading reports on the users' profile. The im agery is m ore m em orable and m ore
sym bolic. The visualization process also helps the team  identify gaps in their ow n perspectives
of the end user. If there are flagrant differences in the selected im agery, the team  has an
opportunity to discuss w hy they perceive the user differently and w hether the differences are
im portant or need further investigation.

O nce the team  has a cohesive vision of the end user, they can begin the em pathizing process.
The goal of the em pathizing phase is to get the team  to deeply understand w hat the user's pain
points are. This is im portant because it helps the team  look at the product, system , or service
experience from  the view  of the user. D oing this helps the team  com e up w ith m ore purposeful
ideas and innovations that the user w ill value and ultim ately pay for. They do this by
referencing the visual m ap of the user they put together, reflecting on the ethnographic insights,
and draw ing conclusions on w hat the users pain points are. This list becom es the catalyst for
ideating.

5.5 Applying the M ethod
The follow ing section outlines how  this m ethod w as applied in an industrial design studio w ith
third and fourth year undergraduate students. W hile this exam ple focuses on a classroom
application, this m ethod can easily be adapted to industry. For exam ple, w hat w as
accom plished in one three-hour session could be accom plished in an offsite w orkshop or over
several shorter m eetings. The studio w as com posed of 12 students. It w as an industry
collaborative studio, w here students w orked w ith a com pany to individually develop a new
product solution. The com pany tasked the students w ith designing a product in a category in
w hich the com pany w as not yet com peting. The students w ere challenged to bring user-
centered innovation to their design solution.

A fter the project w as kicked off w ith the client, the studio w as divided into three team s to
conduct ethnographic research. The three ethnographic research team s included user, technical,
and m arket research team s (Figure 5.3). The three research team s represented the cross-
functional team s that m ake up the N PD  process in industry. The user research team  represented
the roles that industrial designers, product m anagers, and/or m arketing research team  m em bers
have in industry. The technical team  w as tasked w ith uncovering technical findings sim ilar to
w hat engineering and/or research and developm ent w ould contribute. The m arket research
team  focused on looking at m arket trends, com petitive analysis, and benchm arking, m im icking
the product m anagem ent and m arketing functions in industry. The goal of the research w as for
students to understand w hat users' pain points w ere w ith the existing solutions in that product
category. Each team  w as responsible for com piling insights from  their research. The
ethnographic research that w as collected during this phase becam e the foundation for the
Visualize, Em pathize, and Ideate m ethod.



Figure 5.3 Technical, m arket, and user research team s.

The technical research team  included four students. The team  started by conducting
perform ance testing on com petitive products. They set up tests that m im icked how  users w ould
interface w ith the product. They also tested the product to failure to fully understand its
capabilities. Then they disassem bled them . D uring this product tear-dow n, they tim ed
them selves to determ ine how  long it w ould take to access m aintenance and service
com ponents. This team  also interview ed service and m aintenance professionals to identify
w hat w ere com m on issues w ith existing products. They also researched new  technologies that
w ere em erging in this category and related categories that could be em ployed in their design
solution.

The m arket research team  w as com posed of four students. The team  started by putting together
a com petitive com parison chart that show ed product specifications, features, price, and the
like for each of the m ajor com petitors' m odels. They highlighted strengths and w eaknesses in
com petitors' product line-ups. They also outlined m ajor com petitors' strengths and w eaknesses
in both brand perception and product perception. They also put together m arket opportunity
m aps that highlighted potential areas in the m arket for differentiation and entry. They w ent on
in-store visits at retailers and interview ed store associates about existing products that w ere
sold in that particular store. They also analyzed online custom er review s of existing products
to further understand custom er perception at the brand and product level.

The user research team  also consisted of four students. The students started by putting together
a quantitative user behavior survey that they launched digitally. They then began identifying
users in residential, com m ercial, and industrial m arkets. A fter identifying users, they visited
each of them  and conducted ethnographic observations and interview s. The team  conducted
product interceptions, w here they took existing products into public places and interview ed
people about their experience w ith that particular type of product. D uring these product



interceptions, they had people try to start and use the product. The team  videotaped and tim ed
each person to get a better understanding of how  long it took them  to figure out how  to start the
product and to identify w here the users' frustrations w ere w hen starting the product. The team
also put together user personas and profiles and they m apped users' sequence of use w hen
interacting w ith the product.

The team s w ere not only assigned w ith providing raw  research data (im ages, videos,
transcripts, etc.), but they w ere also tasked w ith providing m eaningful and actionable key
insights. To discover these key insights, the team s had to ask them selves, ―W hat does this data
m ean? A nd how  can it inform  a new  solution?‖ These key insights helped them  clearly
articulate not only w hat they had done but w hy they had done it and w hat w as im portant about
it.

A fter the ethnographic research w as collected, organized, and analyzed, the Visualize,
Em pathize, and Ideate m ethod w as im plem ented. The studio w as set up in advance to facilitate
an effective environm ent for design thinking. O ne w all w as divided into three sections, each
section representing a m arket segm ent (residential/hom e users, professional users, and do-it-
yourself/light professional users). The m arket and user research team s identified these three
segm ents in this product category after conducting their research. Each section of the w all w as
labeled w ith the target user segm ent nam e. The output from  the research w as hung up around
the room  m aking it visible and accessible to all of the student participants. These research
outputs included: product opportunity m aps, brand profile charts, sequence-of-use charts,
exploded view s of existing products, product com parison charts, and so on. W ork areas w ere
put together in the center of the room . G roups of desks w ere arranged as designated w ork areas
for the students to sit at w hile participating in this phase of the design thinking m ethod. The
w ork areas included a diverse selection of m agazines so that the students had m any im ages to
select from , sticky notes, m arkers, tape, and scissors.

Visualizing the U ser
The first part of this m ethod required students to visualize the user for each of the three
segm ents. Creating a visual m ap of the target users helped the students see w ho they w ere
designing for and gave them  a visual priority of w hat w as im portant to the user. The visual
m aps are different than personas. Visual m aps uses im agery to show  w hat users value and their
experience w ith the product versus a persona w here m uch of the content about the user is
captured through w ritten descriptions. Students w ere asked to reflect on the ethnographic
research they had conducted and individually select im ages that they felt answ ered: ―W hat
does a user in this segm ent look like? W here do they live? W hat other products do they ow n?
W hat things do they value and/or care about?‖ Then they taped the im ages that they selected
under the respective user segm ent. Students included im ages that answ ered the questions
above, and any additional im ages that they felt represented the user. The com pilation of
im agery created a visual ―collage‖ of each of the user groups for w hich the students w ere
tasked w ith designing (Figure 5.4).



Figure 5.4 Creating visual m aps.

O nce the visual ―collages‖ of the users w ere com plete, students w ere asked to describe to the
rest of the class som e of the im ages they selected and explain the im age's significance to that
particular segm ent. D uring this phase, students identified sim ilarities in the im agery that w as
selected and established a com m on view  for each user segm ent.

Em pathizing w ith the U ser
O nce a strong visual of the user w as established, the em pathizing phase began. Students w ere
asked to identify the pain points that each of the user segm ents had w ith existing products and
product solutions. The em pathizing phase began w ith students im agining them selves as the user
segm ent they created w ith im agery. They w ere then asked, ―W hat challenges w ould you have
w ith the existing product solutions if you w ere this user?‖ and ―W hat challenges did you see
the user have w ith this product w hen you observed them  during the ethnographic research?‖ A s
the students responded, a pain points list w as created next to each of the visual collages that
represented the user groups.

Ideating
A fter pain points w ere identified in each of the user segm ents, students w ere divided back into
their ethnographic research team s (m arket, user, and technical). The students w ere divided this
w ay because they had built rapport w ith each other and had developed a positive and



productive team  synergy that they leveraged to com e up w ith new  ideas. Each team  w as given
a different colored stack of sticky notes and m arkers. The team s w ere asked to com e up w ith
solutions, in the form  of product ideas, that w ould solve these user pain points by w riting dow n
their ideas or draw ing sketches of their ideas on the sticky notes. A s they cam e up w ith ideas,
they placed their sticky notes on the visual m ap of the user segm ent that the idea w as m ost
applicable to (Figure 5.5).

Figure 5.5 Ideating.

A fter the ideating phase of the m ethod w as com plete, students w ere tasked w ith finding
inspiration for design solutions from  existing products in other product categories. Looking for
inspiration in other product categories helped them  build on their ideas from  the ideating
session and think of new  ideas altogether. Students w ere asked to bring in five im ages of
existing products, in different product categories, that dem onstrated functional solutions that
could be applied to the ideas that the team  cam e up w ith during the ideating phase. The purpose
of this exercise w as to help them  find exam ples of products w ith functions that they could draw
inspiration from  during the concepting phase, the phase w here they started transform ing ideas
into product solutions. Each student presented his or her five existing products to the rest of the
class and identified their significant function and how  their function m ight be applied in a
product solution. A s each student presented their five products, the rest of the class w as given
sticky notes to w rite and draw  new  ideas on as they w ere listening. A fter each student finished
presenting a product and its function, the rest of the students placed their new  ideas on and
around the product im age.



5.6 Conclusion
This m ethod can be used to help N PD  team s m ake an effective transition from  research insight
collection and analysis to concept generation. A lthough this m ethod w as used in a classroom
environm ent w ith undergraduate industrial design students, it has relevance outside of this
application and could be used w ith N PD  team s in industry. It can help team s synthesize a large
quantity of inform ation, thoroughly and deeply com prehend it, and then act on it by generating a
large quantity of new  ideas in a relatively short period of tim e. W hen used in the classroom ,
the students w ere able to com e up w ith over 200 ideas across three user segm ents w ithin
several hours.

The three different team s that the students w ere initially divided into (technical, user, and
m arket) w ere designed to m im ic industry. In industry, the technical team  represents
engineering, m anufacturing, research and developm ent. The user team  m ay include industrial
designers, anthropologists, interaction designers, psychologists, and so on. A nd the m arket
team  could include m arket researchers, analysts, product m anagers, and the like. In m ost cases
in industry, these team s are fully integrated and are w orking side by side throughout the product
developm ent process. There are different w ays to approach this m ethod, w ith pros and cons to
each approach.

A dditionally, and m ost im portantly, through active participation and synthesis of the research
data, participants are able to understand all aspects of the research findings, and exam ine them
at a level deeper than through a sum m arized report or presentation. Engaging all of the cross-
functional participants tasked w ith bringing a new  product to m arket in one participatory
exercise w here they are challenged to visualize the users, em pathize w ith them , and then ideate
by com ing up w ith solutions helps them  em bed the findings into their product solutions.
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Introduction
W hen facing a design problem , designers across disciplines often fall into fam iliar patterns,
and have difficulty producing creative designs. W here do new  design ideas com e from ? This
chapter presents a new  tool to help w ith idea generation called D esign H euristics. These
heuristics capture the cognitive ―shortcuts‖ that designers know  to help them  produce m any
candidate designs w ith interesting variations to choose am ong. Through em pirical studies of
industrial and engineering designers w orking on a variety of consum er products, a total of 77
D esign H euristics for use in new  product developm ent w ere identified. This em pirical
evidence supports the value of the D esign H euristics tool in generating new  designs across
disciplines.

N ext, w e describe how  to use D esign H euristics for idea generation in design contexts. D esign
H euristics help designers by suggesting specific w ays to develop new  concepts, and to m odify
and extend existing concepts. Each heuristic offers new  possibilities for introducing variation.
These easy-to-use guidelines are described through exam ples of designers generating new
concept ideas. D esign H euristics can be applied to any type of product design, and exam ples of
their use in aw ard-w inning consum er products are provided. Studies of designers using this
D esign H euristics tool have show n its effectiveness in generating m ore, m ore varied, and m ore
creative designs. A s a design tool based on evidence from  the practice of designers, and
em pirically tested for effectiveness, D esign H euristics are a helpful tool for designers in any
area interested in uncovering new  ideas.

6.1 W here Do New  Design Ideas Com e 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 solutions depends on considering m any different ideas. But



designers attem pting to generate new  ideas often fall into a trap: w hile the first idea or tw o
m ay com e easily, it is often difficult to generate m ore and different ideas. This is sim ply a
result of the w ay w e think: w hat com es to m ind m ay be the m ost obvious, fam iliar ideas based
on existing designs. A s a result, designers are often ―fixated‖ on their first ideas (Purcell &
G ero, 1996). In the early concept generation phase, a goal is to create as m any different ideas
as possible. If m any alternative concepts are generated, then the best of these potential designs
can be selected for further exam ination. So how  can designers generate m any different
concepts to consider? H ow  can designers best explore possible concepts and consider m any
different ideas during the early stages of product design?

B y studying how  designers create a variety of concepts, it m ay be possible to learn about
m ethods and strategies they find useful. O ur goal w as to exam ine how designers think w hen
generating ideas and to identify the strategies evident in their thinking about concepts. B y
system atically com paring their steps in creating new  concepts, w e hoped to uncover underlying
cognitive strategies. C lose observation of design thinking in the earliest stages of idea
generation m ay provide som e evidence of how  successful designers create new  concepts, and
provide guidelines for other designers to use w hen generating new  ideas.

6.2 A Tool to Assist w ith Idea G eneration: Design
Heuristics
To answ er this question, our research group set out to em pirically study the w ays that designers
generated concepts. Consider this exam ple from  a project described to us by an industrial
designer: The task w as to create a set of novel desktop accessories that could be m anufactured
and given to clients to prom ote an office products com pany. For inspiration, the designer
looked through a m agazine and cam e across a flow er vase that m ade use of circles w ith
overlapping edges. By expanding on this form , she created a draw ing of circular shapes w ith
one ―long end‖ hanging from  each circle, leading to a ―J‖-shaped object (see Figure 6.1).
Then, to add interest to the form , she ―flipped‖ the larger, m iddle piece to go in opposition to
the others. This ―flip‖ to change the orientation of one piece created an office accessory
(bottom  im age) that is striking in its creativity. In this exam ple, the designer described
follow ing a strategy of refining the form  by ―flipping‖ an elem ent.



Figure 6.1 The first im age show s a ―scroll‖-like em bellishm ent on a vase. The designer
exaggerates the scroll in her draw ing (center), and then changes the shape to open the ends. She
then ―flips‖ the center elem ent on its axis, creating the desk accessory show n in the bottom
im age.

H ow  can w e characterize the cognitive processes involved in this creative design? W e
propose the notion of D esign H euristics as the im plicit strategies designers use to explore
variations in concept elem ents (D aly, Y ilm az, C hristian, Seifert, &  G onzalez, 2012a). By
generating m ore and different concepts, designers introduce variations in their designs, and can
then determ ine w hich concepts are w orth pursuing. For experienced designers, cognitive
strategies based on their past experiences m ay sim ply ―com e to m ind‖ during design and are
therefore im plicit. A s researchers, w e set out to identify the use of heuristics by designers
w hile creating concepts. O ur hope w as that the resulting set of heuristics w ould serve as a
useful tool set to share w ith other designers across disciplines.

6.3 How  Design Heuristics W ere Identified: The
Evidence Base
In our em pirical studies, w e set out to sam ple design thinking in idea generation in tw o
dom ains: industrial design and engineering design. By studying new  idea generation across
these tw o disciplines, w e hoped to uncover potential strategies in design creation that w ill be
helpful to designers in any discipline as they develop new  products.

W e began by giving a novel design problem  to experienced designers from  both industrial (12)
and engineering (36) settings (D aly, Y ilm az, C hristian, Seifert, &  G onzalez, 2012b). Their
problem  w as to design a ―solar-pow ered cooking device‖ for fam ilies that w as both portable
and inexpensive. W e asked them  to ―think aloud‖ during the short design task and to w rite
labels and descriptions on their sketches. A n experienced industrial designer and an



engineering designer exam ined their design. From  close analysis of each concept, w e
identified system atic changes that suggested underlying cognitive heuristics. For exam ple,
―repeat a com ponent‖ w as a heuristic often used in the designs to am plify the collection of
solar energy. This sam e heuristic w as apparent in the w ork of different designers across fields.
This suggests ―repeat a com ponent‖ m ight be a useful design heuristic to apply to concepts in
order to introduce variety in designs.

N ext, w e exam ined a long-term  project by an experienced industrial designer. H is goal w as to
design a universally accessible bathroom  w ithin the footprint of existing hom es. This designer
had captured over 200 concepts on scrolls (Y ilm az, &  Seifert, 2011), and this serial record of
designs allow ed observation of the m any w ays this designer intentionally varied the concepts
he generated. O ver 34 separate D esign H euristics w ere observed in this case study, supporting
their usefulness in creating diverse concepts for a single product. A nother study analyzed over
400 consum er products identified as innovative in aw ard com petitions, and the sam e
underlying D esign H euristics w ere observed and reported by independent coders (Yilm az &
Seifert, 2010).

A cross design activities and across disciplines, w ith existing and new  products, the use of
D esign H euristics w as strikingly evident. They included concepts from  designers w orking on
fam iliar consum er products, both durable and nondurable goods, interior designs, and
technology-based products. W hile the results m ay also be applicable to the design of services
and industrial needs, our em phasis in the studies w as on consum er product designs. Through
this m ajor review  of a large body of concepts generated by professional designers, w e
identified a final set of 77 different D esign H euristics. W hile the evidence of D esign Thinking
w as observed from  individual designers, w e expect D esign H euristics to be just as evident in
groups w orking together (as w e describe in Section 6.4).

6.4 77 Design Heuristics for Idea G eneration
O ur next goal w as to take these system atic observations of evidence about D esign Thinking and
turn them  around to use as guidelines to help other designers. The D esign H euristics w ere
form ulated as a tool that w ould help designers apply each observed heuristic w ithin new
design problem s. Each heuristic w as nam ed and described, and published on a 4-by-6-inch
card along w ith an abstract im age (see Figure 6.2). The back of each card depicted tw o
existing consum er products that show ed how  the heuristic w as used in other contexts. For
every heuristic, one of the illustrations show n w as a design for a chair. D esigners continue to
create interesting variations of this product; for exam ple, one industrial designer is conducting
a project to design 1,001 new  chair concepts.1



Figure 6.2 Inform ation on each heuristic is depicted on tw o sides of a card, serving as a tool
for designers to use w hile w orking on new  concepts.

¨  D esign H euristics, LLC .

In the D esign H euristic show n in Figure 6.2, the suggestion is to consider using an ―opposite
surface‖ to add new  functions for the product. For exam ple, a shelf is designed to hold objects
on top of it, but it can also serve a purpose w ith its opposite side, such as hanging hooks. This



heuristic provides direction by draw ing the designer's attention to unused space on the product
so that they can consider w hether it can be em ployed as part of their design. In the product
exam ple, shoes traditionally tied w ith strings on the top surface m ake use of the bottom  surface
to provide additional tension to tighten the shoe's fit.

The 77 D esign H euristics cover a w ide range of possible variations for concepts (see
appendix) (Yilm az, D aly, Seifert, &  G onzalez, 2014). Som e of the heuristics address w ays to
change the form  of the product, such as changing its geom etry; tw isting, rolling, or nesting; or
stacking, telescoping, or folding to conserve space. Sim ple changes in shape resulting from
these heuristics can add interesting diversity to the look of the resulting concepts. O ther
heuristics address changes to function, such as using m ultiple com ponents for one function,
using a com m on base to hold com ponents, redesign joints, and adjusting function through
m ovem ent. Each D esign H euristic serves as a prom pt to encourage designers to both introduce
intentional variation and to consider m ore efficient functional qualities w ithin their designs.

A critical them e w ithin the D esign H euristics is to develop concepts based on user needs. For
exam ple, ―adjust functions for specific users‖ suggests altering the concept to accom m odate
differences am ong users, such as height or age. O ther heuristics focused on user needs include
suggestions to incorporate user input, provide sensory feedback, change surface properties (to
guide users), and allow  the user to custom ize, reconfigure, reorient, and assem ble the product.
The needs and role of the user are central to product developm ent, and, consequently, the
heuristics observed in expert designs often addressed user needs.

A nother design concern reflected in the observed D esign H euristics is sustainability. This is
represented by heuristics such as reduce m aterial, use recyclable m aterials, use packaging as a
functional com ponent, repurpose packaging, use hum an-generated pow er, and m ake products
recyclable. Bringing sustainability issues into conceptual design is im portant to both users and
m anufacturers, and these and other heuristics help to drive changes in concepts tow ard this
goal. For exam ple, the ―use packaging as functional com ponent‖ heuristic raises the notion of
planning packaging that becom es part of the product. In the product exam ple depicted in Figure
6.3, a packaging case holding a set of colored pencils is adjustable so it can serve as a stand
for them  during use.



Figure 6.3 A n exam ple card depicting the nature of a specific D esign H euristic. This heuristic
suggests using packaging as part of the product, and it is illustrated in tw o consum er products.

¨  D esign H euristics, LLC .

6.5 How  to Use Design Heuristics to G enerate Design
Concepts



To begin, select a problem  statem ent that you w ould like to address, for exam ple, ―design a
chair.‖ Consider the card ―bend‖ (see Figure 6.4), and its description, along w ith the product
exam ples. N ow , think about a standard chair design, and then think of a couple of w ays you
could apply ―bend‖ to that chair to com e up w ith a new  concept. Take a few  m inutes to sketch
out each of your ideas. Try to go in a different direction w ith each of your concepts by applying
―bend‖ to different parts of the chair, or considering different m aterials.



Figure 6.4 The ―bend‖ heuristic adds changes to surfaces to introduce contours.
¨  D esign H euristics, LLC .

W hen people are given this task, w e find they are able to generate a w ide variety of chair
designs using just this single D esign H euristic. For exam ple, consider these three designs by
participants in our studies (Figure 6.5). In the first exam ple, the m aterial is one folded sheet
(―of m etal, w ood, or plastic‖) bent to form  the legs, seat, arm s, and back of the chair. In the



second exam ple, the design uses a continuous surface that can be rolled up to form  a seat or a
lounge chair. In the third, a round tube is bent into a bench seat and contoured for m ore
com fortable sitting.

Figure 6.5 Three different chair designs by study participants w here the heuristic ―bend‖ is
observed.

The D esign H euristic aids the designer by suggesting a ―prom pt‖ or direction for the design,
adding a m ore specific intent to the creation of a concept. H ow ever, there is still plenty of
latitude for the designer in that they can choose different parts of the concept, m aterials, angles,
form s, and even functions to alter w ith the use of ―bend.‖

For exam ple, if you are focusing on user needs (C hapter 1) and w ant to explore concepts
related to it, you can choose heuristics such as ―adjusting based on dem ographics,‖ or think
about how  to ―incorporate user input‖ to custom ize seating. H ow ever, you can consider any of
the 77 D esign H euristics to allow  a playful exploration of possible designs. Trying out
different heuristics in any order m ay lead you to surprising ideas. Each heuristic can be
applied to any problem , and often, m ore com plex designs m ay be created by repeatedly
applying the heuristic, or by applying another heuristic to the sam e concept. Through this
m ethod, a chain of concepts can be generated w here m ore variations are introduced by adding
m ore heuristic prom pts to your thinking. For exam ple, in Figure 6.6, a participant created a
concept that com bines the ―bend‖ and ―synthesize functions‖ heuristics in a single design.



Figure 6.6 A  participant's design of a chair can be used as a coffee table w hen placed
facedow n, com bining use of the ―bend,‖ ―synthesize function,‖ and ―convert for a second
function‖ D esign H euristics.

The advantages of the D esign H euristics tool include its ease of use, w ith sim ple prom pts to
encourage designers to think in a given direction, and the option to change directions easily by
adding another heuristic. A s a result, an endless variety of concepts can be generated. A nd by
increasing the num ber of different concepts generated, there is a larger set of potential designs
that m ay m eet the needs you are considering for the user context. In other w ords, by creating
m ore, m ore diverse, and m ore creative designs, you are in a better position to filter them  based
on the im portant needs and insight identified for users. The D esign H euristics tool provides the
designer w ith m ultiple pathw ays to generating creative designs.

6.6 Evidence of the Value of the Design Heuristics Tool
W hat is the evidence that D esign H euristics is a helpful tool for designers? O ne em pirical
study exam ined the im pact of using D esign H euristics w ith engineering students. Independent
judges rated the concepts created w ith heuristics as m ore creative (D aly, C hristian, Y ilm az,
Seifert, &  G onzalez, 2012). A nother study of expert engineering and industrial designers found
their concepts w ith D esign H euristics w ere m ore creative and m ore practical (Y ilm az, D aly,
C hristian, Seifert, &  G onzalez, 2012). In a controlled experim ental study of novice designers,
those using D esign H euristics to help them  design a set of salt and pepper shakers produced
m ore creative designs com pared to the control condition (Y ilm az, Seifert, &  G onzalez, 2010).
The designs generated through the use of heuristics appeared m ore diverse and unusual, and
show ed im provem ents in visual form  likely to appeal to users. This result suggests that idea
generation using D esign H euristics can have im m ediate effects on conceptual creativity.

W e also tested the usefulness of D esign H euristics for a design team  w orking together as a
group. This involved a very experienced group of engineering designers redesigning a
com m ercial product line in a w orkshop setting (D aly, C hristian, Y ilm az, Seifert, &  G onzalez,
2012). These professional engineers used the D esign H euristics by discussing each of the



cards provided and exploring how  each heuristic m ight apply to specific products. The team
generated new  designs even though they had w orked on these products for m any years. For
exam ple, from  the heuristic ―incorporate user input,‖ the team  considered m ultiple w ays to
provide feedback to inform  users about how  to m ake adjustm ents. This card prom pted the
designers to reconsider options for user input, and new  designs follow ed. These results suggest
that the com bination of D esign H euristics and group interaction m ay enhance diverse idea
generation. O ur studies confirm  the value of the D esign H euristics tool for assisting designers
in generating m ore creative concepts.

6.7 Conclusion
D esigners across disciplines face substantial challenges in generating creative concepts.
Thinking of m any diverse concepts m ay be very helpful in selecting the m ost prom ising 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 w ithin their concepts. The resulting tool, 77 D esign
H euristics, captures each of the observed design strategies observed across disciplines and
illustrates their use in existing products. Studies of both expert and novice designers using
D esign H euristics have verified their utility in generating creative designs. This chapter
provides inform ation about the set of 77 D esign H euristics, and describes how  to use them  in
design problem s.2 D esign H euristics are a useful tool for designers in any dom ain w ho w ant to
m axim ize the diversity of the concepts they generate in order to create their best designs.

6.8 Appendix
77 D esign H euristics Extracted from  D esigners' C oncepts

# D esign H euristic D efinition
1 A dd Levels Identify different levels of the product functions and add a series of

gradual changes to facilitate gradual transitions of uses.
2 A dd m otion A pply m otion as part of the product's function. C onsider how  this can

decrease the need for user activity or act as a playful attribute.
3 A dd natural features Explore relationships betw een the product and nature to im prove

function or aesthetics.
4 A dd to existing

product
A dd an existing item  to the product's functions. C onsider physical
attachm ent, creating a system , or defining relationships to products.

5 A djust function
through m ovem ent

A llow  users to adjust function through m oving the product or parts.
C onsider different m otions (e.g., rotating, sliding, rolling) and
controls.

6 A djust functions for D esign functions around a user population based on age, gender,



specific users education, and diverse abilities; allow  each user to adjust functions.
7 A lign com ponents

around center
A rrange extra com ponents around a m ain function. C onsider
arrangem ent or configuration around a circular design elem ent.

8 A llow  user to
assem ble

M ake the user part of the process by having them  assem ble if too
large for packaging or if adds to user understanding of function.

9 A llow  user to
custom ize

Involve the user by giving them  custom ization options. C onsider how
this provides the user w ith a sense of ow nership and aw areness.

10 A llow  user to
rearrange

A llow  the user to change the configuration of com ponents for
adjustable functions by sim ple attachm ents or alignm ents of
com ponents.

11 A llow  user to
reoricut

A llow  user to flip the w hole product or parts vertically or
horizontally to perform  different functions.

12 A nim ate G ive lifelike qualities to the product by replicating hum an or anim al
features, gestural form s, and em otions.

13 A pply existing
m echanism  in new
w ay

C onsider how  function is accom plished in other products and
determ ine how  they can be applied to your product w hen adapted to
its new  use.

14 A ttach independent
functional
com ponents

Identify different parts or system s w ith distinct functions and com bine
them  by assigning form  to each, and add a connection betw een parts.

15 A ttach product to
user

M ake 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.

16 B end Form  an angular or rounded curve by bending a continuous m aterial
in order to assign different functions on the bent surfaces.

17 B uild user
com m unity

C onsider how  tw o or m ore users can w ork together to operate the
product, or how  one user's operation affects another.

18 C hange direction of
access

U se different w ays of approaching the product, such as from  the side
instead of the front, to create m ore flexible solutions.

19 C hange flexibility C hange m aterial properties w ith different or m odified m aterial;
C onsider durability, collapsibility, function, and adjustability.

20 C hange geom etry U se a sim pler geom etric form  to achieve the sam e functions.
C hanging from  fam iliar form s redefines user interaction w ith the
product.

21 C hange product
lifetim e

C onsider the assum ed lifetim e of a product or its parts and alter the
num ber of tim es it can be used.

22 C hange surface
properties

H ighlight areas w here the user interfaces w ith the product by using
different colors, textures, m aterials and form s.

23 C om partm entalize D ivide the product into distinct com partm ents or add a com partm ent.



24 Contextualize Envision the detail of how  and w here the product w ill be used and fit
the product to this context.

25 Convert 2D  to 3D
object

C reate a three-dim ensional object by m anipulating tw o-dim ensional
m aterials through bends, tw ists, creases, or joints.

26 Convert for second
function

D esign the product or its com ponents w ith m ultiple stable states,
w here each state defines a separate function.

27 Cover or w rap O verlay a cover, form  a shell, or w rap the surface of the product and
its parts w ith another m aterial to custom ize, add function, and
protect.

28 Create service D evelop a service by defining interactions betw een the user and a
service provider.

29 Create system Identify the core processes and define a m ultistage system  that
synthesizes those processes to achieve an overall goal.

30 D ivide continuous
surface

D ivide single, continuous parts or surfaces into tw o or m ore elem ents
or functions that can then be repeated and reconfigured.

31 Elevate or low er R aise or low er the entire product or its parts to provide adjustability
in use by allow ing ergonom ic solutions or suggesting additional
functions.

32 Expand or collapse D esign the product to get larger or sm aller to adjust or change
function. C onsider fluids, inflatables, flexible m aterials, and com plex
joints.

33 Expose interior Show  the inner com ponents of the product by rem oving the outer
surface or m aking it transparent for user perception and
understanding.

34 Extend surface W iden or expand the functioning surfaces of the product to enhance,
adjust, or add new  functions.

35 Flatten C om press the product until flat w ith flexible m aterials or joints.
C onsider the effects on portability, structure, and storage.

36 Fold C reate relative m otion betw een product parts or surfaces by hinging,
bending, or creasing to im prove packaging and storage.

37 H ollow  out R em ove parts from  the product for better fit to other products,
functions, or the user's body.

38 Im pose hierarchy on
functions

Present functions in a set order to assist product use. M ake the steps
for reaching each function clear by controlling access to functions.

39 Incorporate
environm ent

U se the living or artificial environm ent as part of the product by
designing around it rather than distinguishing from  it.

40 Incorporate user Identify product functions that are adjustable and allow  users to m ake



input changes through an interface. Integrate in a cohesive, intuitive w ay.
41 Layer B uild the product through a series of layers of sim ilar or different

m aterials to provide various functions and interest.
42 M ake com ponents

attachable or
detachable

M ake individual parts attachable or detachable for additional
flexibility, ease of use, carrying, or repair/replacem ent.

43 M ake
m ultifunctional

Identify a secondary com plim entary function for the product and
create a new  form  to accom plish both functions.

44 M ake product
recyclable

R eplace disposable com ponents w ith reusable ones or vice versa.
M odify the design according to the capabilities of the new  m aterial.

45 M erge surfaces Join the surfaces of tw o or m ore com ponents w ith com plem entary
functions.

46 M im ic natural
m echanism s

Im itate naturally occurring processes, m echanism s or system s.

47 M irror or A rray R eflect or repeat elem ents about a central axis or point of sym m etry
to distribute force, reduce m anufacturing cost, and im prove
aesthetics.

48 N est Fit one object w ithin another. D esign the inner form  of the containing
object to m atch the outer form  of the contained object.

49 O ffer optional
com ponents

Provide additional com ponents that can change or adjust function,
purchased separately or included, and w here they are stored.

50 Provide sensory
feedback

R eturn perceptual inform ation (i.e., tactile, audio, visual) to the user,
reducing errors, confirm ing actions, and inform ing of product
function.

51 Reconfigure D efine relationships betw een functional com ponents and change their
configuration; attachm ents or alignm ents of com ponents.

52 Redefine joints Identify the w ays product parts are connected and m odify by
rem oving, covering or changing the orientation of joints.

53 Reduce m aterial R em ove m aterial from  the product by elim inating unnecessary
com ponents or shaving structural elem ents to m ake m ore efficient.

54 Reorient D esign the product to perform  different functions based on
orientation. C onsider flipping the w hole product or its parts
vertically or horizontally.

55 Repeat C opy com ponents or an entire product to enhance function, allow  for
m ultiple sim ultaneous functions, distribute load, and decrease costs.

56 Repurpose
packaging

C onvert leftover packaging after the product is rem oved. Consider
turning the packaging into a gam e, decoration, or other useful
product.



57 Roll Revolve a part or the entire product around a center point or a
supporting surface by adding flexible m aterials.

58 Rotate M ove com ponents of the product about a pivot point or axis, or allow
the user to m ove com ponents to adjust or change function.

59 Scale up or dow n Change any of the physical dim ensions of the product or its parts.
Consider how  changes in size and proportions can affect function.

60 Separate functions D efine functional com ponents of the product and separate them  into
individual form s.

61 Sim plify Rem ove unnecessary com plexity from  the product to reduce costs and
w aste, or m ake the product m ore intuitive.

62 Slide com ponents M ove one com ponent sm oothly along a surface in order to open and
close surfaces, rearrange com ponents, or adjust size of the product.

63 Stack Stack individual com ponents or m ake the entire product stackable to
save space, protect the inner com ponent, or create visual effects.

64 Substitute w ay of
achieving functions

Replace an existing com ponent to accom plish or enhance the sam e
function. C onsider different m aterials or form s to achieve the
function.

65 Synthesize functions Com bine tw o or m ore functions by joining them  to form  a new
device. C onsider how  the tw o functions can com plem ent each other.

66 Telescope Identify long com ponents and split them  into sections that can slide
into each other. This can help to reduce product size w hen not in use.

67 Tw ist Turn sim ple geom etric form s in opposite directions, single or
m ultiple tim es, to create a playful, iconic product; provides a larger
surface area.

68 Unify Cluster elem ents according to intuitive relationships such as
sim ilarity, dependence, proxim ity, to unify them  for visual
consistency.

69 Use com m on base
to hold com ponents

A ligning m odules on the sam e base or railing system  to reduce the
num ber of parts needed, allow  users to rearrange, and m ake com pact.

70 Use continuous
m aterial

Find w ays to create connections betw een parts, and apply one
continuous m aterial to them  to reduce parts, joints, and com plexity.

71 Use different energy
source

Replace expected energy source and redesign accordingly.
Possibilities include chem ical, geotherm al, hydroelectric, solar and
w ind.

72 Use hum an-
generated pow er

M ake the user act as the pow er source for both prim ary and
secondary functions, and the synthesis of m ultiple energy sources.

73 Use m ultiple
com ponents for one

Identify the core function of the product and use m ultiple com ponents
to achieve the sam e function, w ith com ponents specialized in tasks.



function
74 U se packaging as

functional
com ponent

Em bed packaging w ithin the product, create a shell or cover for a
com ponent or entire product using the package, and uncover for use.

75 U se recycled or
recyclable
m aterials

Explore the use of recycled or recyclable m aterials w ithin the
product. C onsider how  structure and context w ill change.

76 U tilize inner space H ollow  out the inner volum e of the product or its parts, and use the
space for placem ent of another com ponent.

77 U tilize opposite
surface

Create a distinction betw een exterior and interior, front and back, or
bottom  and top for com plim entary or different functions.

78 Visually distinguish
functions

Create visual relationships am ong product functions by changing
individual design elem ents.
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Chapter 7
The Key Roles of Stories and Prototypes in Design
Thinking1

M ark Zeh

Introduction
Stories and prototypes play essential roles w ithin a design thinking process. They are the
―glue‖ that binds the process together. Together, they contain both the problem  to be solved and
a hypothesis about how  to solve it.

Stories and prototypes serve as a m eans of com m unication betw een custom ers and product
developers, enabling the m apping of rational and em otional custom er needs to concepts and
ideas. This chapter contains a description of the roles of stories and prototypes w ithin a design
thinking product developm ent process and discussion on how  to create and use them . These are
illustrated w ith an exam ple from  industry.

7.1 A Design Thinking Product Developm ent
Fram ew ork
Since the product developm ent processes in every organization differ by things such as num ber
of phases, im portant m ilestones, and so on, they m ust integrate design thinking into their
processes in differing w ays (Brow n, 2008, 2009; M artin, 2009). In this section, a general
product developm ent process w ill be used to describe how  stories and prototypes are created
and evolve throughout the developm ent cycle.

The product developm ent process diagram m ed in Figure 7.1 has been divided up into three
general phases of w ork: Identify User N eeds and Find the Value Proposition; Build, Test,
Iterate, and Refine; and Validate and Com m unicate Broadly.



Figure 7.1 Three general product developm ent process blocks and their com ponents.

The purpose of the w ork in the first phase is to create an understanding of user needs and test
the first hypotheses of the developm ent team . These early story fragm ents are usually focused
on describing the need. They start out as statem ents, like: ―“  every m an know s how  hard it is
to pick out w hat he's going to w ear to a special event w ith his partner, like a dinner party or
concert. It w ould be great if w e could find a w ay to help w ith this decision.‖

This story fragm ent already contains testable elem ents: H ow  m any m en have this need? W hat is
the context that leads up to this problem ? W hat are the em otional and practical aspects of
m aking this decision? W hat kinds of practical problem s do m en w ho have this problem  face?
A fter these questions are answ ered through user testing, a m ore com plete story, supported w ith
prototypes, should be built to allow  potential users to interact w ith the story.

The second phase, B uild, Test, Iterate, and Refine, is used for developm ent of the stories and
supporting prototypes. This is done through cycles of testing w ith users, evaluating feedback
from  users, and cycles of iteration. The result of this phase of w ork should be a set of stories
and prototypes that can be used to describe the user needs and problem s, along w ith concepts
that resolve them .

The final phase, Validate and Com m unicate B roadly, is used to validate the concepts
developed in the first tw o phases. A t this point, the stories and prototypes are refined into use
cases, product architectures, and product descriptions. These are validated through focus
groups and quantitative user testing. A dditionally, they are com m unicated broadly through the
product developm ent organization, by em ploying personas, scenarios of use, and prelim inary
product specifications. A ll of these term s w ill be defined in the com ing sections as they are
em ployed.

7.2 W hat Is a Story?



Stories are the basis of hum an com m unication for abstract concepts. The foundational elem ent
of storytelling is the creation of a narrative, upon w hich a story can be built: establishm ent of a
plot, a point of view  from  w hich the story is related, players in the story, settings in w hich
things take place, and so on.

Stories are used to reinforce cultural values and to help us visualize a situation or scenario that
is a departure from  our personal or cultural experiences. They are also used to teach, reinforce
m em ories, or serve as a m eans of validating cultural values. They help us visualize future
states, inspire creativity, or see things from  the perspectives of other people. A good story
transform s a collection of facts and experiences into shared concepts and m eaning.

In a design thinking product developm ent process, stories allow  concepts to be visualized and
experienced before they have been designed and developed. Initially, the developm ent team
builds the stories and then shares them  w ith the other stakeholders in the product developm ent
process. Stakeholders m ay include end users and potential partners.

The function of stories w ithin the product developm ent process is to create shared definitions
of the types of problem s to be solved, the contexts in w hich the problem s occur, and the types
of solutions that could resolve the problem s. Stories allow  quick com m unication w ithin the
com plete product developm ent team , its intended custom ers, and its extended stakeholder
chain.

The user's or custom er's point of view  is the basis of the story narrative. Stories told from  the
view point of the end user of the product are the foundation of business-to-consum er concepts.
Business-to-business stories require creation of m any variations of a particular story, each
from  the narrative points of view  of the various custom ers w ithin a value chain.

A good product developm ent story inform s its audience about the functional activities and
interactions am ong people, products, and system s. It also reveals the em otional and rational
needs of the people in it. Understanding these things allow s the audience of the story to feel
em pathy for the people w ithin it and develop a ―feel‖ for how  credible interactions w ithin the
described context could w ork.

Since the purpose of stories used w ithin product developm ent is to quickly com m unicate an
idea and build shared m eaning, they should be constructed using som e basic principles:

1. T hey should be short. It should be possible to understand them  w ithin a few  m inutes.
Presentation form at m ust be thought through.

2. T hey should start by introducing a context. W here does the problem  occur? W ho has the
problem ? W ho is involved in the experience or solution?

3. T hey should describe the problem , as experienced by a representative person, or sets
of people. C om posite personas should be built up, using the characteristics of custom er
types of interest.

4. T hey should be lim ited to a tim e period in w hich an end-to-end experience of the user
problem  occurs. H ow  does it start and how  is it resolved? Som e of the basic story form s
are:



a. Scenarios built around a use case.

b. A  ―day in the life‖ of a user.

c. Product journeys.

5. T hey should be supported w ith sensorial inform ation: sketches, photos, renderings,
prototypes, and exam ple products. These should show :

a. W here the story takes place.

b. W hat the people in the story look like.

c. W hat potential problem  solutions could look like or w ork like, or how  the problem  is
presently being resolved.

Learning efficiency increases dram atically w ith the use of photographs, cartoons, sketches, and
video, rather than w ords. The hum an brain processes sem antically com plex inform ation m ore
quickly than it does w ords (H ockley, 2008). H ence, visually rich com m unication tells a story
faster and w ith m ore subtlety than does a long text.

Som e com m on form ats for telling stories are:

a. Spoken storytelling.

b. A cting them  out (in person and w ith video).

c. D iagram m ing and storyboarding.

d. W ritten text.

Story fragm ents are best w orked out through use of spoken storytelling, acting out, and
diagram m ing. Story fragm ents arise as the team  tries to understand the problem s that need to be
solved. They originate from  a w ide variety of sources, including user research and m arketing
know ledge. Fragm ents are alm ost alw ays oral in nature, allow ing them  to be rapidly exchanged
and iterated. O ften, they are declared in form s like: ―“  the people w e saw  use text for alm ost
all com m unications now , but can't do this w ell w hile w alking. N one of them  felt com fortable
using speech com m ands in public either“ ‖ This fragm ent can be instantly acted out, tested in
real situations, and rapidly expanded into a full scenario of ―texting w hile w alking.‖ A fter this
scenario has been developed, the story m ay be used to generate solution hypotheses. These
m ay be included in the story and sim ilarly acted out, tested in real situations, and expanded
further through iteration.

A s an exam ple of how  to rapidly develop a story to help the product developm ent team
advance their understanding of a user problem , let's use the previously introduced exam ple of
the m an trying to select clothing to w ear on a concert date. Print form at restricts this to using
m ethods c and d from  above:



Ed is a 50-year-old engineer living in B erlin. H e has been standing in front of his closet
for a w hile, trying to figure out w hat to w ear tonight. In an hour he's going to pick up his
girlfriend Elise, the ow ner of a chain of luxury hotels, to go see La Traviata at the city
opera.

A fterw ard, they'll go for a drink at a popular new  bar, then go to dinner at a cool new
restaurant, w here they'll m eet som e friends. Ed asks him self nervously: ―W hat to w ear so
that I'm  not over- or underdressed, Elise is pleased, and I'm  com fortable?!?‖

This story describes one of the scenarios w here an exam ple target custom er is experiencing a
problem  that he doesn't feel confident to resolve alone. The story is five sentences long and is
supported by photographs, as show n in Figure 7.2, illustrating the key elem ents in the story.
O ne of these photos w as created by a team  m em ber acting out the situation, others w ere
assem bled from  stocks of im ages. 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
restaurant.

C ourtesy of Sabine M uth.

This story can already be tested for resonance w ith custom ers and used as the basis of a
brainstorm ing session for potential solutions. It takes only m om ents to understand the situation,



the characters, the contexts, and the problem s, but it is not w ritten at such a high resolution that
it appears definite. It serves the functions of com m unicating the problem , starting discussions,
and brainstorm ing solutions.

―Ed‖ and ―Elise‖ are personas‍ com posite characters created to represent im portant types of
custom ers. They have functional, em otional, and personal characteristics shared by people of
selected typologies. Personas bring focus to a story, forcing you to tell it through the actions
and view s of people relevant to your business (M ulder &  Yaar, 2007). Besides the functionally
focused criteria of the ―job‖ (Christensen, A nthony, Berstell, &  N itterhouse, 2007) that the
custom er types are trying to accom plish, personas should be used to convey nonfunctional
attributes of custom er needs: W hat m akes som ething desirable for this custom er type? W hat are
they trying to achieve on em otional and functional levels that presently can't be done?

Creating personas at the beginning of the product developm ent process enables the team  to pick
the right types of users for the testing and refinem ent steps, and allow s the team  to fram e the
questions to be answ ered through prototyping, user testing, technical explorations, and business
evaluations.

7.3 W hat Is a Prototype?
In a design thinking process, prototypes are created to answ er a set of questions, test
assum ptions, and dem onstrate how  som ething w orks, or could w ork. A prototype could be as
com plicated as the first fully operational build of a new  subm arine design, or as sim ple as a
first m odel for an idea for a hair dryer grip, m ade from  a soda can and m odeling clay.

The level of resolution and com plexity of prototypes developed at the start of a product
developm ent process should be m uch low er in resolution, finish, and function, than those in
prototypes used for testing and validation before production start (B enyon, Turner, &  Turner,
2005). W hatever types of prototypes are used, their purpose is to com m unicate and allow
interaction w ith an experience, w ithout the m ajor investm ent of creating a real, fully
functioning version. Sim ulation has the added benefit that iterations can be m ade very quickly
and easily.

The term  prototype connotes som ething of substance to m ost people, but prototypes do not
need to be physical objects‍ sim ulation is a pow erful prototyping tool. This can include video
show ing how  an as-of-yet undesigned product and service could w ork, or a digital anim ation
dem onstrating how  a softw are interface could look and function. Prototypes can also be
created using one of the m any new , easy-to program  m icrocom puters, such as a Raspberry Pi
or an A rduino.

A key principle in design thinking is to learn as m uch as you can as early as you can in a design
and developm ent process. The m axim  ―Fail early to succeed sooner,‖ often attributed to
D avid K elly of Stanford U niversity and ID EO , sum m arizes this thinking. This m axim
paraphrases a m uch-older, sim ilar saying by H elm ut von M oltke, the fam ous m ilitary strategist,
w ho observed ―N o battle plan survives contact w ith the enem y.‖ In other w ords, it doesn't
m atter how  w ell the team  plans, or how  m uch experience they have, or how  sm art they are, all



concepts contain som e inherent, unknow n flaw s in their assum ptions and execution, so it's best
to find out w hat they are as quickly as possible and correct them . In addition to im parting the
benefit of creating m ore desirable products, this leads to low er developm ent costs and faster
product developm ent cycles.

Figures 7.3 and 7.4 show  exam ples of quick prototypes built to test early ideas about a system
for use by the driver of large construction equipm ent. Figure 7.3 show s a sim ple, quick-to-
build, electronics breadboard prototype. This prototype features a bounceless sw itch, using a
m om entary-on pushbutton. The sw itch toggles betw een on and off states, w hen the button is
pushed. Rather than hooking the sw itch up to the entire system  for w hich it is intended to be
used, an LED  show s w hether the sw itch is on or off.

Figure 7.3 Electronics breadboard prototype.



Figure 7.4 A placem ent and m odulation prototype.

Figure 7.4 show s a prototype that can be used to test placem ent and m odulation of the sw itch
w ith a potential user in the actual control area. W ith this type of prototype, it is possible to
quickly gain a w ide variety of initial user feedback, including w hether the entire physical
control architecture is valid, or w hether another type of control m odality, such as a sw itch on a
panel, w ould present better solution architectures.

It w ould be possible to connect the prototype in Figure 7.4 up to the breadboard circuit show n
in Figure 7.3, but doing so w ould hinder the purpose of the prototypes as a tool for co-
developm ent w ith users. The Figure 7.4 prototype is deliberately constructed to allow  other
stakeholders, including selected potential custom ers, to interact w ith it and m odify its form .
They can cut into it, tape things onto it, position it in various places w ithin the control cockpit,
and so on, w ithout risking dam age to any of its other functions. A fter stakeholders have
m odified the prototype, a next set of prototypes m ight com bine the breadboard electronics into
som e of the form s and volum es developed using this prototype.

Table 7.1 sum m arizes the purposes, testing locations, audience for the tests, and level of effort
required to build each prototype.



Table 7.1 Sum m ary of the Initial G oals of B uilding Each Prototype

Sw itch Breadboard (Fig.
7.3)

C ardboard box prototype (Fig. 7.4)

Purpose
of building
prototype:

Test reliability.

Test how  m uch
tolerance to input
m odulation the sw itch
needs, to m ake it
predictable for the user.

Verify pow er
requirem ents.

C om m unicate sw itch
behavior to other
project stakeholders.

U nderstand w hether this is the right type of
actuator for the system  being controlled.

C reate a starting point for co-design of form ,
placem ent, and sw itch feel w ith users and other
project stakeholders.

Test w ith: D evelopm ent team  and
selected users.

D evelopm ent team  and selected users.

Test
w here:

In the lab, w orkshop, and
developm ent build area.

In the developm ent build area and in-context w ith
users in the m achines they are driving. U sers try it in
the cab of the m achine, testing various physical
placem ents and m odifying the geom etry.

T im e
invested
to build:

2 hours 20 m inutes

M aterials
cost to
build:

<$10.00 <$2.00

Prototypes serve tw o im portant purposes in product developm ent: They are tools to learn and
to com m unicate. Prototypes m ake a concept tangible and allow  it to be shared and developed
w ith people w ho are not engineers or designers.

H ow ever, anyone w ho has ever visited a product developm ent organization and seen old
prototypes lying around know s that unless they are produced at a very finished level,
prototypes only m ake sense w ithin a product story, w here their purpose is to dem onstrate how
key parts of that story could happen. Separated from  their stories, they becom e orphans:
useless objects, the purposes of w hich usually can be recognized only by the people w ho
created them .



7.4 Putting It Together‍ Com bining Stories and
Prototypes
A s already described, the first phase of the process show n in Figure 7.1 begins w ith the
construction of story fragm ents and scenarios, created to describe the user w ithin a specific
context. These first scenarios have the prim ary purposes of the describing the user, the context,
and the problem . They m ay also include first hypotheses about how  the user could solve the
problem s outlined in the story.

In the m iddle of the first phase, ideation usually begins. The team  form s hypotheses about how
users' needs and problem s could be resolved by asking ―W hat if‖ questions. Using the
previously introduced exam ple of Ed and his difficulties in finding som ething to w ear, it is
reasonable to ask ―H ow  can w e recom m end som ething for him  if w e don't know  w hat he has in
his closet?‖

A n ideation session could then begin, w ith the purpose of finding w ays to determ ine and
m aintain an inventory of Ed's closet. U sing the properties of his persona (he's a softw are
engineer), it seem s reasonable to assum e that he is open to a solution based on technology.

Proposed solution spaces should include all problem  areas, but m ight include a scanner app on
his sm artphone (But would he rem em ber to use it w hen he's bought som ething new ? O r w hen
he's decided to rem ove som ething from  his closet? W hat about the things he already owns?),
or a scanner in his closet (W here w ould it be located? H ow  w ould it be pow ered?), or m aybe
it's a service (Som eone takes an initial inventory and is notified of every new clothing
purchase?).

A ll of these solutions can be incorporated into the first scenario and tested for resonance w ith
custom ers. Evaluation of custom er feedback should narrow  the range of potential solutions and
also pose m ore questions. A re any of the proposed solution spaces perceived to be better than
the status quo by custom ers? W hat com bination of solutions w ill create value for them ?

This initial testing ends w hen the team  has identified a needs set and problem  that custom ers
believe w ould be valuable to solve. W hen this happens, it is tim e to enter the second phase of
w ork.

D uring the Build, Test, Iterate, and R efine phase, user needs, story fragm ents, hypotheses, and
early prototypes from  the first phase are transform ed into a com plete product story (D avidow ,
1986). A  com plete product story describes an end-to-end custom er experience: how  the
custom er is attracted to the product, w hat the first m om ent of ―m eeting‖ the product is like, the
transactional experiences w ith the product, the experiences of setting it up and interacting w ith
it, and the experience of w hat happens w hen the product becom es obsolete.

This phase begins w ith the team  com pleting the product stories for each selected custom er
type, based on the outcom es of the first phase of w ork. This exercise enables the developm ent
team  to fram e the questions required as inputs for further ideation activities.

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



thinking is that you should ―build to learn‖ (K elley, 2001) That is, you should start w ithout
know ing m ost of the answ ers, designing the things you build in a w ay that allow s you to test
hypotheses or discover how  things could w ork. This is accom plished through the process of
building things that fram e out a first hypothesis, then through getting feedback on the prototypes
as quickly as possible. This allow s the solution to em erge from  the process of building, as
w ell as from  user testing and feedback.

C ontinuing w ith the exam ple story of Ed and his closet: Three hypotheses for a solution to the
question of how  Ed could m aintain an inventory of his closet w ere proposed. In this phase,
rapid prototypes of the various types of solutions could be built and tested w ith potential users
in their closets, in order to get feedback on the concept and answ ers to the questions raised.

The app idea could be tested by using one of the m any app prototyping tools to build a quick
sim ulation, show ing interactions and screen flow s. The scanner idea could be tested by placing
a sim ple foam  prototype inside users' closets and asking them  to act out the scenario. The
service idea could be acted out by users w ith an app prototype.

In all cases, the prototypes should be sim ple ―architecture‖: placeholder representations of an
undefined product. A ll of the prototypes should be deliberately ―undesigned.‖ Colors w ould be
neutral, elem ents basic, and any service or digital elem ents should be focused on fundam ental
interactions. The role of the prototypes should be to allow  the team  and users to interact w ith
the functions of the elem ents w hen acting out the scenario of use. The goals should be to gain
feedback on w hether the interactions w ould be credible w ithin the scenario, how  they could be
im proved, and w hat other types of problem s the solutions m ight create.

Prototype building and evaluation rapidly expose false assum ptions and flaw s in the story.
They also allow  better feedback, involving cognition from  the haptic and visual portions of the
brain (Latour, 1986).

A fter the first set of stories and prototypes has gone through a cycle of testing and feedback
from  stakeholders and users, their feedback is evaluated: W hat did w e learn? W hat additional
problem s did w e discover? W hat can be com bined to build a m ore com plete product story or
prototypes that are m ore refined? W hat types of prototypes need to be created to better
illustrate how  certain parts of the experience could w ork? H ow  does the story fit w ith the
com pany strategy and business m odel? B asically, w hat w orked, w hat didn't w ork, and w hat
needs to be changed or im proved?

Follow ing the evaluation step, there is generally another ideation cycle. These iterative
ideation cycles m ust be carefully planned since they usually overlap w ith one another. In the
first rounds of this phase, it is norm al to learn things that invalidate early assum ptions. This
m eans that the learnings from  the previous ideation, build, and test steps need to be prioritized:
it is a w aste of resources to iterate details of a part of a story or prototype, if som ething about
the value of the overall concept has been called into question.

R eturning to the exam ple about Ed, the team  m ay have included the scanner idea into the story,
then used a packing tape dispenser as a rapid prototype. This w ould enable test subjects to act
out the scenario in som e detail. They w ould need to place the ―scanner‖ som ew here in the



hom e, w here the user could locate it w hen it w as needed. They w ould also need to determ ine
how  users w ould actually use the scanner. W ould they take item s out of the closet, scan them ,
and then hang them  back up, if they w eren't determ ined to be suitable? They w ould also have to
determ ine how  the scanner w ould be pow ered and connected to data. This could be prototyped
w ith cardboard boxes and extension cords.

The team  m ay find that the scanner is easy to hold and that the connection problem s are m inor,
but they m ay also discover that the scanning process and getting feedback is considered
onerous to the user. In this case, there w ouldn't be any point in developing the details of the
scanner until questions about the overall interactions w ere answ ered. In the end, the team  m ay
go w ith one of the other ideas, in order to provide better interaction and feedback.

The team  goes through m any cycles of the Ideate, B uild, Test, Evaluate, and R efine stage
(Figure 7.1), until a com plete product story em erges. This story should describe a com plete
experience for the target users, m eeting their functional and em otional needs. The com plete
story is com m unicated through a variety of types of assets, including storyboards, videos,
sim ulations, or a w ritten text. Com m unication is supported w ith sets of refined prototypes.
These should dem onstrate how  the product w orks, how  custom ers interact w ith it, how  it m ight
look and feel, and how  it could be built.

A t this stage, the resolution of the prototypes that support the stories w ill vary by organization
and product developm ent process. In m any organizations, there are separate ―looks-like‖ and
―w orks-like‖ prototypes at the end of this stage. The w ork of the next stage is to integrate these
aspects.

A fter building a com plete product story, it m ust be validated and com m unicated before it can
be transform ed into an im plem entable product definition. D uring this final phase of w ork, the
product story and prototypes are com m unicated to a w ider variety of stakeholders than in the
previous phases. In this phase, quantitative user testing, partner presentations, presentations to
governm ent and regulatory agencies, and so on take place. These are used to validate the
utility, desirability, and viability of the concept.

D ifferent types of com m unication m aterials are prepared for each type of audience. The point
of view  of the product story needs to change, depending on the interests and needs of each type
of stakeholder in the value chain. For exam ple, a distributor w ill w ant to hear about the user
story so that they can understand the business appeal, but they w ill also be very interested in
the operational aspects of a new  product. G overnm ent officials and agencies w ill be less
interested in the custom er appeal of a product, but they w ill w ant to understand how  the
product is used and w here it sits w ithin a broader social and legal fram ew ork.

G enerally, the design of the product is frozen during this last phase of w ork. This m eans that its
appearance and the technology that enables it are fixed, so that it can be designed for
production and deploym ent. A t this point, the m ain points of the business m odel m aking it
viable have been fram ed out and approved by internal and external stakeholders.



A n Exam ple from  Industry

O rbit Baby: Using Rapid, Rough Prototypes, Spoken Stories, and Acting to
G ain Key Insights at the Beginning of a Product Design Process
The follow ing exam ple tells the story of how  O rbit B aby em ployed prototyping and story
developm ent to create one of their successful products for babies.

O rbit B aby began as a product startup in Silicon Valley, a place better know n for its
digital com panies. Then-president and co-founder Joseph H ei (now  chief design officer at
Ergobaby) explained:

―B ryan W hite, m y form er business partner, and I had noticed that the baby product
area seem ed like a m arket w hich still had quite a few  user problem s and hadn't seen
any real innovation in a w hile, so it seem ed like a good area to start a com pany in.‖

M r. H ei and M r. W hite w orked quickly, turning initial ideas into rough prototypes, so that
they could gain feedback from  parents.

―Like m ost people, w e started w ith a hunch‍ a notion of how  and w hy car seats and
strollers could be better. W e thought about som e scenarios of how  people w ould load
and unload their baby from  a baby seat, then quickly hacked together som e really
rough prototypes of a rotational interface idea w e had for a car seat, using existing
products as the starting point,‖ reported M r. H ei.

M r. H ei and M r. W hite m oved rapidly to gain feedback from  potential users of their ideas,
using their rough prototypes to help com m unicate the custom er experience they w ere
envisioning.

―W e im m ediately tried to get them  in front of parents that w e could recruit, just to get
som e initial reactions to the concepts. The prototypes w ere w hat allow ed us to w alk
them  through w hat w e thought the story of their day m ight be,‖ related M r. H ei.
―W hat w as interesting is that w e got som e of it w rong in our heads, getting the story
right w as m ore im portant than anything else.‖

Using the process of B uild, Test, Iterate, and Refine, M r. H ei and M r. W hite w ere able to
quickly identify unexpected errors in their assum ptions and then m ake corrections to their
overall concept. Their early w ork on the design of the handle of their infant car seat is a
good exam ple of how  they used rough, rapid prototyping and storytelling to get the product
experience and feature set right at the very beginning of the product design process.



―W hen w e w ere thinking about how  to design a better infant car seat, one of the
things w e focused on w as carrying it,‖ related M r. H ei, ―W e im plem ented a suitcase-
style handle, so that you could m ore easily carry the seat by your side‍ w e w ere
picturing people interacting w ith the car seat and thinking ‐oh, this w ould be the m ost
com fortable w ay to carry it for long distances.‒ But, w hen w e actually put it in front
of m om s, w e w ere surprised to learn that they didn't w ant the handle to w ork that
w ay at all. They w anted to carry the baby seat on a bent elbow , like a basket or
purse.‖ (See Figure 7.5).

Figure 7.5 A n early prototype of the elbow -carry handle.
¨  O rbit B aby, Inc. Photo courtesy of Joseph H ei.

This unexpected result allow ed the O rbit B aby design team  to gain m ore em pathy for their
custom ers and understand their needs m uch better.

―Part of it w as that w e are m en, so w e m ade som e assum ptions about how  people
w ould like to carry som ething, based on ourselves,‖ explained M r. H ei. ―But the
other part w as that w e got the story w rong‍ w e w ere assum ing that it w ould be a
longer-distance carry‍ longer in duration, but w hat the parents w e interview ed told
us is that w hat they w ere really looking for w as a com fortable w ay to transfer the
seat from  their car to a stroller. In the end, they w ere not interested in optim ization
for longer-distance carrying: they thought the handle w e designed and the scenario
w e described w ere cool, but our concepts didn't have anything to do w ith their daily
experiences.‖



B ased on that learning, the team  abandoned their early assum ption and re-designed the
handle, so that it becam e easy to grab it w ith tw o hands. The final version of the product,
w ith the elbow  carrying handle, is show n in Figure 7.6.

Figure 7.6 The elbow -carry handle.
¨  O rbit B aby, Inc. Photo courtesy of Joseph H ei.

Interview  conducted June 3, 2014.
Link: w w w .orbitbaby.com /

7.5 Em ploying Stories and Prototypes in Your Process
There are a few  key points to rem em ber w hen creating and developing stories during product
developm ent w ork:

1. C om m unicate as efficiently as possible. Involve as m any senses as possible. D on't use
w ords w hen you can use a picture or sketch. A ct things out and m ake quick videos. Support
pictures and videos w ith prototypes.

2. K eep in m ind w here you are in the product developm ent process. D evelop a basic
understanding of the problem  first, follow  up w ith hypotheses of solutions, then actual
solutions. K eep developing your stories to reflect current states of know ledge and
hypotheses.

3. D on't build a prototype until you know  w hat you w ant to learn from  it. H ow  w ill it be
used? W hat do you plan to learn from  building it?



4. D on't try to learn everything w ith one prototype. B uild m any rapid prototypes to test
subcom ponents of concepts. W ait to com bine functions until after they have been tested and
iterated separately. A ppearance and function should not be com bined until late in a product
developm ent process.

5. B uild scenarios to explore use cases, rather than trying to boil all the use cases dow n
into one big story. People and organizations rarely use one product or service to solve all
of their problem s.

Som e com m on pitfalls into w hich com panies fall, w hen trying to apply storytelling and
prototyping m ethods:

1. B eing too m uch in love w ith them selves. R em ove yourself, your com pany, and your
products from  your stories. D escribe products and services in generic term s. B e confident
enough to call all of your present value propositions, business m odels, and understandings
of custom er behavior into question.

2. R elying too m uch on present successes and understandings of past custom er behavior.
D on't w orry about ―cannibalizing‖ your existing business. If you don't reinvent it, som eone
else w ill. C ustom er behavior is not static. B rand loyalty m ust continually be re-earned.

3. Trying to do too m uch in one story. Focus on a use case and succinctly depict how  it
w orks.

4. H anging on to unsupported concepts and use cases. If som e part of the story or a
function of a prototype did not resonate w ith custom ers, it requires change, even if it w as
one of your m ost clever ideas, or w as politically popular.

5. Trying to polish things too early. In phase one and in the early cycles of iteration of phase
tw o, it should be possible to iterate stories and prototypes m any tim es a day. Avoid data-
or production-heavy m ethods of storytelling and prototyping. If the stories and prototypes
m ust be sent out to a contractor for iteration, either the w rong tools are in use or the
w orking level of resolution is too fine.

B uild a plan to learn:

1. D on't overthink the first story fragm ents and prototypes. Plan to develop them  through
rounds of custom er and stakeholder feedback.

2. U se parallel paths. Test several possible scenarios for the sam e problem . C om bine the
parts that w ork; drop the parts that don't.

3. L ist out the com plete value chain and test your stories and prototypes w ith all
stakeholders in it. Learn w hat is im portant to them .

4. A s stories and prototypes gain polish, shape the stories to reflect the point of view  of
the stakeholders being interview ed. M ake the stories relevant to them  and elicit their
feedback.



7.6 Conclusion
Prototyping and stories are inextricably intertw ined w ith one another‍ a prototype can
com m unicate an experience in a w ay that w ords never could. A lso, a good story is needed to
m ake the relevance of any prototype evident to anyone. This is especially the case for new -to-
the-w orld products or services that m eet needs in new  w ays. Stories and prototypes enable
com m unication of a future vision in w ays that allow  custom ers to also visualize and interact
w ith it.

U sing stories and prototypes to com m unicate w ith stakeholders and users helps product
developm ent team s build a narrative about ideas and their usefulness. These tools give
expression to custom er needs, how  people behave, and how  they could interact w ith a new
product. Stories facilitate the form ation of hypotheses about viable solutions and help fram e
problem  questions. These are all necessary to get any kind of useful output from  a creative
activity.

A ny organization looking to incorporate design thinking into their product developm ent
processes m ust pay careful attention to how  they integrate stories and prototypes into their
processes. O verly com plex and expensive prototypes cannot fill in the shortcom ings of a
poorly articulated or inadequate story. B etter products can be built m ore quickly, by focusing
on better stories, supported by prototypes of the appropriate resolution.
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Introduction
M anagers recognize the im portance of the fuzzy front end (FFE) for successful innovation
(Reid &  D e B rentani, 2004). D uring the FFE, the innovation team  identifies and selects
interesting innovation opportunities, generates and selects ideas addressing these
opportunities, and integrates the m ost prom ising ideas into product or service concepts for
further developm ent (K oen, Bertels, &  K leinschm idt, 2014).

A w ell-m anaged FFE w ill result in better innovation outcom es. H ow ever, the FFE rem ains a
challenging step in the innovation process, due to its intrinsic uncertainty and the need to m ake
choices based on incom plete inform ation. D esign professionals are particularly helpful for
dealing w ith FFE challenges. D esign professionals com bine a sense of com m ercial purpose
w ith a positive attitude tow ard change, uncertainty, and intuitive choices. Indeed, com panies
increasingly recognize the im portant role design professionals can play in the FFE and use
them  not solely for executing new  product/service concepts resulting from  the FFE but also for
co-creating solutions during the FFE.

In this chapter, w e provide guidelines on how  design professionals and their practices and
tools can help com panies overcom ing FFE key challenges. These guidelines (and the related
exam ples) are derived from  an analysis of prior literature and case studies on innovation
projects in w hich design professionals w ere involved in the entire FFE, either as external
design consultants or as internal design em ployees.

In the rem aining paragraphs, w e first discuss three FFE key challenges: defining the innovation
problem (s), reducing uncertainty by m anaging inform ation appropriately, and getting and
m aintaining com m itm ent from  key stakeholders. Then w e discuss w hich and how  design
professionals' practices and tools can help overcom e these FFE challenges. W e conclude w ith
advice on how  to optim ize collaboration w ith designers in the FFE.

8.1 Challenges in the FFE
FFE activities confront business practitioners w ith three key challenges for w hich design
professionals' practices and tools are particularly helpful.



Problem  D efinition
A t the beginning of the FFE, defining the innovation problem  properly‍ for exam ple, in term s
of the target m arket, the needs to be addressed, the innovation objectives‍ can enable firm s to
identify and select valuable opportunities, w hich can steer idea generation and concept
developm ent tow ard unique solutions. H ow ever, innovation problem s are generally com plex,
ill structured, and highly dem anding in know ledge breadth and depth. W hen confronted w ith
such problem s, m anagers often only identify the m ost obvious sym ptom s or those to w hich they
are m ost sensitive (e.g., current offerings' sales). The resulting problem  definition m ight be too
sim ple or too narrow  and lead to new  concepts that, for instance, do not follow  a portfolio
strategy or address only short-term  m arket needs.

Inform ation M anagem ent
A ll FFE activities require significant inform ation m anagem ent. G iven the unpredictability of
innovation outcom es, m anagers tend to reduce FFE perceived uncertainty by collecting as
m uch diversified inform ation as possible (e.g., m arket intelligence, technological know ledge,
financial inform ation). H ow ever, given the lim itations of hum an inform ation processing
capabilities, sim ply accum ulating inform ation does not necessarily reduce uncertainty. To
increase the odds of successful innovation, inform ation should be selectively retrieved,
m eaningfully organized, and effectively com m unicated.

Stakeholder M anagem ent
M ost innovation projects involve different stakeholders to access a broad spectrum  of
expertise and resources. W hile this approach is needed to address the com plexity of innovation
problem s, stakeholders' individual objectives and interests (e.g., different departm ents,
institutions/com panies, career goals) m ight differ and even conflict. The resulting frictions m ay
lead to suboptim al problem  definition, deviation from  initial objectives, and even
stakeholders' resistance to engage in the innovation project.

In the follow ing paragraphs, w e illustrate how  specific design practices‍ that is, designers'
w ay of w orking‍ and tools can support business practitioners in addressing the above-
m entioned FFE challenges, thus building a case for a m ore prom inent role for designers in the
FFE. These design practices and tools for FFE are sum m arized in Figure 8.1. A ny design
professional involved in FFE activities generally adopts the design practices in Figure 8.1,
w hich represent the true added value of designers. Conversely, the design tools can vary
depending on designers' preferences or the specific context. Thus, our list of tools is not
exhaustive but based on our field research and experience.



Figure 8.1 D esign professionals' practices and tools for FFE.



8.2 Design Practices and Tools for Assisting in Problem
Definition
D esign Practices for Problem  D efinition
A s show n in Figure 8.1, design professionals use refram ing and holistic thinking to support
innovation m anagers in m aking sense of ill-defined challenges and overcom ing biased and
narrow  problem  form ulations.

Refram ing refers to design professionals' practice of stating a problem atic situation in new ,
different, and interesting w ays, thus paving the w ay for m ore creative solutions (Paton &
D orst, 2011). D uring the FFE, business practitioners generally define the innovation problem
on the basis of their expert know ledge of the com pany, their inform ation on current sales and
m arket needs, and their past experience. For instance, a typical problem  definition for
innovation projects aim ed at reinvigorating sales w ould be developing new  offerings based on
salespeople's suggestions, com petitors' offerings, and increm ental im provem ents of current
products' technical features. This problem  definition m ight be biased and short-term  oriented,
leading to new  products/services w ith lim ited m arket im pact and financial returns. W hen
involved in the early stages of FFE, designers in general try to get to the ―problem  behind the
problem ‖ by m eans of refram ing. Refram ing is based on deconstructing a problem  into its
building blocks (e.g., subproblem s and influencing factors) in order to highlight relevant
aspects disregarded in the initial problem  definition. By generating a different, som etim es
broader perspective on an innovation challenge, refram ing facilitates opportunity identification
and points idea generation in m ore appropriate directions. Thus, design professionals
supporting com panies in innovation projects for addressing decreasing sales w ould take a
broader array of influencing factors into account (e.g., lack of a deep understanding of user
needs, lack of a clear vision for the industry/com pany future, lack of a distinctive brand im age,
narrow  view  on technological evolution) and refram e the problem  definition into, for instance,
developing a distinctive style for different user segm ents and a strong brand identity to
incorporate into current and future offerings.

D esigners' ability to look at a broader range of influencing factors for refram ing the innovation
challenge derives from  their holistic thinking practice. H olistic thinking involves taking a
com prehensive perspective on a problem , recognizing patterns, and m aking connections on the
basis of (experience-based) intuition rather than a thorough analytical process. Through
holistic thinking, design professionals can point innovation m anagers tow ard relevant,
disregarded cues and connections (i.e., influencing factors) for effectively refram ing their FFE
problem  definition.

D esign Tools for Problem  D efinition
D esign professionals can use several design tools to support their refram ing and holistic
thinking practices, including m ind m aps and m etaphors.

M ind m aps are diagram s for visually representing and connecting all the inform ation regarding



a certain them e (B uzan, 1996). In problem  definition, designers use m ind m aps for identifying
the issues influencing an innovation challenge and illustrating how  such issues relate to each
other. The resulting m ap offers a thorough overview  that facilitates holistic associations for
refram ing an innovation challenge. Figure 8.2 provides an exam ple of a m ind m ap m ade by a
design professional to deconstruct the innovation challenge of developing a new  w ebsite for a
public transportation service.

Figure 8.2 A n exam ple of a m ind m ap.

The process of developing a m ind m ap should be loose and unstructured to stim ulate holistic
thinking in identifying relevant factors affecting FFE problem s. H ow ever, design professionals
usually follow  the key steps below :

1. W rite the nam e or description of the innovation problem  (or subproblem ) in the m iddle of a
paper or any other draw ing area.

2. B rainstorm  on the m ajor elem ents/factors/drivers of the innovation challenge, placing the
thoughts on departing branches. D esign professionals facilitate this step by keeping people
engaged in the brainstorm ing and by m aintaining the organic structure of the m ind m ap.

3. Identify and em phasize connections (e.g., by using colors, shapes, and connectors).



4. R eflect (individually and collectively) on the resulting m ind m ap to trigger new
connections and problem  refram ing.

M etaphors allow  for interpreting and illustrating a phenom enon through com paring it w ith
som ething else (H ey, Linsey, A gogino, &  W ood, 2008). In the FFE, design professionals use
m etaphors for better understanding the innovation context (e.g., the m arket, the users, the
opportunities) and for opening up the problem  space initially conceived by the business
practitioner. By using com pelling figurative expressions, designers' m etaphors encourage
m anagers to defer judgm ent, release the biases w ith w hich they approach innovation projects,
and develop a deeper understanding of the innovation challenge. Com bining m etaphors w ith
visual stim uli‍ as, for instance, in a m ood board‍ m akes this tool particularly effective.
M ood boards favor a m ore open discussion, as the im ages use a m etaphorical language, and do
not im m ediately lead to innovation solutions. W hen creating m ood boards, design
professionals use im ages of different objects to convey the essence of a specific user group
and to stim ulate the client to adopt a future-oriented user perspective w hen generating new
product concepts.

D esign professionals usually undertake the follow ing steps to identify and effectively use
m etaphors for FFE problem  definition:

1. D efine the key elem ents/factors/drivers of the innovation problem  (for instance, by using
m ind m aps).

2. Search for a distinct entity, phenom enon, or situation w here one or m any of the identified
elem ents/factors/drivers occur.

3. U se the identified entity, phenom enon, or situation to explain and refram e the initial
innovation problem .

8.3 Design Practices and Tools for Assisting in
Inform ation M anagem ent
D esign Practices for Inform ation M anagem ent
D uring the FFE, innovation team s collect, organize, and share relevant inform ation on a variety
of factors (e.g., m arket, technology, com petitors) to reduce the innovation uncertainty that could
trigger risk-averse behaviors and deviation from  truly innovative directions. Professional
designers can assist in overcom ing inform ation scarcity challenges through their practices of
―sensing‖ future trends, brokering know ledge from  different fields, and m aking inform ation
easier to grasp by translating, condensing, and anim ating inform ation.

First, w hen gathering inform ation, design professionals use their hum an-centered orientation
and tools to ―sense‖ future trends and em erging people's needs and concerns. This sensing
practice enables design professionals to generate new  and m ore authentic insights on users and
the m arket environm ent.



Second, designers' know ledge brokering practice‍ that is, the practice of transferring m arket
and technology know ledge acquired in prior projects and different industries to current
projects and industries‍ helps greatly in FFE inform ation m anagem ent. Through know ledge
brokering, designers m obilize know ledge dom ains apparently unrelated and not regarded as
relevant. This not only increases the chances of detecting untapped opportunities, but also
reduces FFE uncertainty since designers' (positive) experience in other industries is regarded
as valuable grounding for new  directions.

O nce inform ation has been gathered, designers support its sharing through their practice of
translating, nam ely, converting inform ation from  one language 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 m ood board exem plifies the translation of verbal language‍ that is, the text
description of brand values and m arket inform ation‍ into a visual language that m akes the
inform ation easier to use for generating better and m ore innovative concepts.

D esigners' practice of condensing inform ation is also im portant for the FFE. FFE-related
inform ation can be unstructured, disconnected, and overw helm ing, thus challenging m anagers'
inform ation processing capabilities and generating uncertainty. G iven their fam iliarity w ith
com plexity, designers can help com panies sort insights, highlight key data, and com bine them
into relevant know ledge. A dditionally, designers use visualization and m aterialization to
com m unicate the condensed inform ation in an engaging m anner (anim ating), thus facilitating
know ledge internalization and subsequent usage for identifying and pursuing truly new
opportunities. D ue to the effectiveness of the condensing and anim ating practices, an increasing
num ber of design agencies, such as X PLA N E, JA M , and IN K , are specializing in offering
visuals (e.g., infographics, anim ations, posters, digital visualizations) for condensing com plex
inform ation (e.g., m arket intelligence, technical know ledge, com pany inform ation) into
com prehensive, clear, and engaging im ages.

D esign Tools for Inform ation M anagem ent
For enacting the above-m entioned practices, designers use several hum an-centered tools,
including context m apping, custom er journey m apping, and personas.

Context m apping is a qualitative design research m ethod to uncover deep insights on how
users experience a product or a service (Sleesw ijk Visser, van der Lugt, &  Stappers, 2007).
Such insights deepen the FFE inform ation base and help in finding m ore innovative solution
spaces. In context m apping, participants are provided w ith generative tools (e.g., prototypes,
photo cam eras or recorders, diaries) to m ap their experience w ith a problem  or a
product/service category in an engaging m anner. For instance, an organic food retailer asked
potential consum ers to fill in a verbal and photographic diary of their grocery shopping and
food preparation habits to discover innovation opportunities. The sim ple and engaging diary
tasks m ade respondents m ore aw are of their experiences and enabled them  to provide deeper
insights on their grocery shopping behavior during the subsequent in-depth interview . Since the
context m apping exercise usually generates lively answ ers and com pelling visualizations (see
Figure 8.3), design professionals use the exercise not only to identify opportunities, but also to



engage business practitioners w ith their potential custom ers' life.

Figure 8.3 A n exam ple of the outcom e of a generative tool.

Custom er journey m apping is a tool for m apping all the stages a custom er goes through w hen
using a product or a service (Stickdorn &  Schneider, 2012). B y covering custom ers' em otions,
goals, interactions, and frustrations, the journey m ap provides a thorough view  of the custom er
experience, highlights untapped opportunities, and stim ulates idea generation. Figure 8.4
show s the custom er journey of a train traveler.



Figure 8.4 A n exam ple of a custom er journey.

D eveloping inform ative custom er journeys requires tim e, effort, and the involvem ent of cross-
functional team s w ith com plem entary com petences (including design professionals for their
intrinsic hum an centeredness). The follow ing steps should be undertaken:

1. D efine the subject of the journey (i.e., the type of custom er) specifically.

2. Use a horizontal tim eline to chronologically m ap all the activities a custom er goes through
w hen using a certain product or service, or w hen com pleting a certain task, including the
before and after. Taking the custom er'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 custom er's aim s, em otions,
frustrations, challenges, and satisfactions. B oth this characterization and the previous
m apping could be supported by qualitative research such as in-depth interview s w ith
custom ers.

4. D iscuss the custom er journey w ith different stakeholders (including custom ers) to identify
opportunities related to the m apped activities.

Personas (see also C hapter 3) are fictional representations of current or potential custom ers
describing and visualizing their behaviors, values, and needs (Pruitt &  A dlin, 2010). In the
FFE, design professionals use personas for sum m arizing and com m unicating the findings of
m arket research in an engaging m anner, for developing a shared user focus across different



stakeholders, and for generating new  ideas and concepts. The m ain strength of personas is their
cognitively com pelling nature, due to the fact that they give a hum an face to otherw ise abstract
custom er inform ation. Figure 8.5 offers an exam ple of a persona (―A nna‖) for public
transportation travelers.

Figure 8.5 A n exam ple of a persona.―I like w orking on the train, so I go for those I think are
less crow ded.‖
―I don't use public transport during the w eekends.‖
―I need to be on tim e!!!‖
―I w ish it w ould be easier for m y parents to use public
transport to visit m e.‖

N am e A nna Interests Likes sport (m orning runs, tennis, yoga).
Loves dinners w ith friends in restaurants.
C an't live w ithout her m obile.

A ge 31 H om e
life

Lives w ith her boyfriend and a dog,
com m utes four days a w eek, does not w ant a
car, has a salary allow ing for tw o long exotic
trips a year.

W orking Brand m anager in a
m ultinational

B ackground G ot her m aster's
degree at 25, still
thinking about doing a
PhD .

The design professionals developed A nna for m aking the innovation team  aw are of authentic
user needs and for em bedding the user perspective in key decision m om ents (e.g., for
discarding innovation directions that w ere not user centered).

D esign professionals usually follow  the steps below  for creating personas:

1. Broadly define the type of custom er for w hich personas should be developed (e.g., public
transportation travelers).

2. Collect custom er inform ation from  different sources (e.g., m arket research, expert
interview s, desk research).

3. Based on the data, identify key characteristics that create differentiation w ithin the selected



type of custom er (e.g., likes/dislikes, needs, values, interests). N orm ally, dem ographic
characteristics are not considered at this stage.

4. Identify, nam e, and characterize three to five different personas w ithin the selected type of
custom er.

5. Visualize each persona through pictures (e.g., their face, their activities, visual elem ents
from  their context), dem ographics (e.g., age, education, job, fam ily status), representative
quotes, and affective text.

8.4 Design Practices and Tools for Assisting in
Stakeholder M anagem ent
D esign Practices for Stakeholder M anagem ent
A s show n in the bottom  row  of Figure 8.1, design professionals engage stakeholders in 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 com pelling visualizations for w orking and com m unicating, design professionals
help business practitioners suspend risk-averse judgm ent and em brace new  innovation
directions.

D esign professionals also use co-creating as a practice for generating and m aintaining
stakeholders' com m itm ent to the FFE over tim e. Specifically, in all the FFE activities in w hich
stakeholders are involved, design professionals stim ulate their active participation and
frequent interaction. Through co-creation, design professionals encourage stakeholders to
consciously devote cognitive effort to FFE activities, ensuring that they develop ow nership of
the project and of its innovative outcom e.

Personal interests and hidden agendas m ight inhibit an effective FFE, particularly w hen m any
different stakeholders are involved (e.g., in netw ork innovation projects or in innovation
projects for the public sector). D esign professionals can help clients align different
perspectives (integrating), by leveraging their outsider and expert status and by pushing the
user perspective as a decision-m aking criterion for achieving agreem ent during the FFE. B y
im m ersing them selves in user experiences, business practitioners are less likely to base their
decision m aking exclusively on their ow n perspectives and interests, thus becom ing m ore open
to alternative solutions w ith m ore m arket potential.

D esign Tools for Stakeholder M anagem ent
Tools supporting designers in stakeholder m anagem ent include storytelling, early prototyping,
generative sessions, and stakeholder m apping.

Storytelling (see also C hapter 7) refers to the use of visual and verbal narratives for
conveying inform ation (B eckm an &  Barry, 2009). C om m unicating through storytelling offers a
m ore com pelling and effective w ay of delivering inform ation than using ―dry facts,‖ thus



helping designers develop trust and com m itm ent across stakeholders. Storytelling can focus on
explaining use and usability challenges (inform ative story) or on sim ply creating em otional
connections betw een custom ers and stakeholders (inspiring story). B oth types of stories m ay
help stakeholders generate ideas and agree on interesting innovation directions. Figure 8.6
show s an exam ple of a storyboard used by design professionals to convince a provider of
public transport services that a m ore user-centered travel inform ation w ebsite could
substantially im prove travel experience.



Figure 8.6 A n exam ple of a storyboard.

Early prototyping (see also C hapter 7) perm its the testing of different ideas and concepts in a
rapid and iterative fashion. Through early prototyping, design professionals provide tangible
artifacts that allow  stakeholders to experience m ore vivid m anifestations of the future and
eventually develop com m itm ent to new  directions. D esigners for a consum er electronics



m anufacturer used early prototypes to develop digital services for their high-end coffee
m achines, and to persuade business stakeholders to transform  their revenue m odel from  selling
high-end products to selling product-service system s. D ue to the ―hands-on,‖ iterative w orking
style, the use of early prototypes increased business stakeholders' sense of ow nership and
com m itm ent, w hich w ere essential to take the digital service innovations to the m arket.

G enerative sessions are used in connection w ith context m apping and usually entail inviting
users to share their experiences and engage in activities in w hich they express their view s on
new  product ideas and concepts. D esign professionals use generative sessions also w ith FFE
stakeholders in order to stim ulate them  to share their experiences, view s, and opinions and
break the silos that m ight prevent a fruitful collaboration. To prepare for these sessions,
participants are given a specific task and generative tools (such as cam eras or diaries) to
allow  them  to record specific events, feelings, or interactions. These tasks and creative
facilitation techniques during the sessions help stakeholders reflect on their ideas and
m otivations, and to open up to the discussion. The results of a generative session are never
definitive, due to the high am ount and the raw  form  of the generated insights. Thus, w hile the
objective of creating stakeholders' agreem ent and com m itm ent should be achieved during the
session, its outcom es are norm ally further fine-tuned ex-post by the design professionals.

Stakeholder m apping is a tool for visualizing the stakeholders involved in a project and their
interests, relationships, and interdependencies. D esign professionals use stakeholder m aps in
the FFE as the cornerstone for building a com m on agenda. A lthough interests, relationships,
and interdependencies m ay be highly dynam ic and nontransparent, a stakeholder m ap provides
an initial overview  for the early detection of stakeholder-related opportunities or obstacles to
effective FFE. A dditionally, m any design professionals use stakeholder m aps dynam ically, by
introducing gam e elem ents to m onitor the evolution of stakeholders' interests, relationships,
and interdependencies over tim e. Value pursuit is an exam ple of a dynam ic stakeholder m ap
using tw o radar m aps to respectively identify the stakeholders and m onitor them  throughout a
project. The first step in building this m ap is identifying the m ost relevant stakeholders. Each
stakeholder is then placed in one of the sections of the radar m ap. The identified stakeholders
are subsequently described in term s of their expectations, contributions, and struggles they
m ight experience in the innovation project. This first step is visualized in Figure 8.7, w here the
num bers listed at the outer rim  of the m ap (1 to 7) each represents a stakeholder. Stakeholder
positions are represented by placing pieces on a second radar m ap visualizing how  m uch each
stakeholder gives and takes in an innovation project. The m ap is updated at different m om ents
in the FFE, to check if and how  stakeholder positions change over tim e. D esign professionals
usually co-create this m ap w ith the stakeholders, thus leveraging the m apping process itself for
facilitating stakeholders' m utual understanding.



Figure 8.7 Value pursuit for stakeholder m apping: Step 1.
¨  K arianne Rygh, in collaboration w ith C R ISP Product Service System s 101 research team .

8.5 How  to Integrate Design Professionals in FFE
In the prior sections, w e show ed how  integrating design professionals and their practices and
tools in the FFE helps to address som e key FFE challenges. H ow ever, design professionals'
strategic integration in the FFE is still not the norm  but occurs only in com panies w ith a
design-oriented corporate culture. In this section, w e describe som e tactics developed by
business practitioners and design professionals to achieve this strategic integration. The
principle underlying these tactics is that design practices should com plem ent rather than
substitute for business practices in the FFE, and that design tools should be applied together



w ith business practitioners to co-create the key outcom es of the FFE (i.e., new  ideas and new
concepts). Thus, in the FFE, design professionals should w ork w ith (rather than for) business
practitioners. The identified tactics include:

B uilding a long-term , trustful relationship betw een business practitioners and design
professionals. The chances of successfully integrating designers' practices and tools in the
FFE increase if there is a long-term , trusting relationship betw een business practitioners
and design professionals. A fter repeated, satisfactory transactions, business practitioners
can assess the quality of the design professionals' practices and tools and progressively
involve them  in strategic innovation activities such as helping to identify and select
opportunities. U nder conditions of uncertainty (like in the FFE), team  com position is often
driven by personal trust based on prior experience. O nce established, experience-based
trust enables reciprocal and enduring relationships.

D eveloping m utual understanding. B oth business practitioners and design professionals
should invest in em pathizing w ith each other's w ay of thinking and acting. To build the trust
needed for playing a central role in the FFE, design professionals need to quickly develop
a deep, authentic understanding of the innovation project and of the needs, objectives, and
challenges of the business practitioners w ith w hom  they are w orking. D esigners'
em pathizing efforts (e.g., generative sessions, asking the right questions, adjusting to the
specific w ork environm ent in term s of, for exam ple, language or clothing used) help to
develop this m utual understanding and trust. H ow ever, business practitioners should be
open to the intuition-driven practices and tools of the design professionals. A s business
practitioners are m ore fam iliar w ith analytical, linear, and quantitative tools, they m ight be
skeptical about the appropriateness and effectiveness of designers' tools and practices in
the FFE.

Preparing the ground. This refers to practices that explicitly or im plicitly prepare
business practitioners for undertaking FFE w ith an integrated intuition‌rational approach.
A s noted earlier, this is often needed, as business practices and tools tend to be based on
rationality rather than intuition. Practices to prepare the ground for an integrated intuition‌
rational approach should be planned and im plem ented at the beginning of or even before
the FFE, and include activities like conversations and w orkshops aim ed at activating
business practitioners' creative and intuitive side. A nother w ay to prepare the ground is to
participate in prom otional w orkshops w here design practices and tools are show cased and
experienced firsthand by the business practitioners. These w orkshops (com m only term ed
jam s) are norm ally offered by design consultancy firm s, but m ore and m ore often also by
internal design departm ents attem pting to prom ote their innovation approach to other
departm ents. D uring these w orkshops, participants engage in the solution of a hypothetical
case through design tools and m ethods. These cases could focus on problem s of com m on
interests (e.g., sustainability, com m unity problem s, personal health) or on com pany-
specific problem s if organized by internal design departm ents. Jam s last three to four
hours, take place at inspiring facilities, and involve 20 to 30 participants, including
com pany ow ners and senior and m iddle m anagers. O n the basis of these jam s, business
practitioners get a taste of w hat strategically collaborating w ith designers im plies.



8.6 Conclusion
D esign professionals are progressively establishing them selves as m ultifaceted and strategic
sources of expertise for the FFE. D espite the grow ing num ber of com panies integrating design
professionals into the FFE, there is still lim ited know ledge on w hy and how  to effectively
im plem ent such integration. In the previous sections, w e elaborated on the ―w hy‖ by show ing
how  design professionals can use their practices and tools for addressing three key
m anagem ent challenges in the FFE. W e also elaborated on the ―how ‖ by describing som e key
tactics, developed by both business practitioners and design professionals, for effectively
integrating design practices and tools in the FFE. O ur insights are sum m arized below :

1. D esign professionals can help solve key challenges in the FFE by m eans of specific design
practices and tools listed in Figure 8.1.

2. A critical step in the FFE is the appropriate form ulation of the innovation challenge
(problem  definition). D esigners can help to effectively take this step by refram ing initial
problem  definitions and thinking holistically, using design tools such as m ind m apping and
m etaphors.

3. M anagem ent of inform ation for reducing FFE uncertainty can also be addressed by
involving design professionals. R elevant design practices include sensing future trends,
brokering know ledge from  different fields, and m aking inform ation m ore graspable by
translating, condensing, and anim ating it. Useful design tools to address the inform ation
m anagem ent challenge are context m apping, custom er journey m apping, and personas.

4. The third key challenge in the FFE is getting and m aintaining stakeholder support. D esign
professionals address this challenge by inspiring key stakeholders, by co-creating for
m aintaining stakeholders' com m itm ent, and by aligning and integrating different stakeholder
perspectives. C om m on design tools to help designers to get and m aintain stakeholder
support are storytelling, early prototyping, generative sessions, and stakeholder m apping.

5. Routes by m eans of w hich business practitioners and design professionals can w ork
together on a m ore strategic level in the FFE include, am ong other things, establishing long-
term , trusting relationships; em pathizing w ith each other's w ay of thinking and w ays of
w orking; and ―preparing the ground‖ to undertake the FFE w ith an integrated intuition‌
rational approach.

It is im portant to em phasize that the full potential of integrating design practices and tools in
the FFE is achieved only w hen design professionals and business practitioners see each other
as innovation partners, recognizing and building on each other's strengths. D esign tools and
practices com plem ent rather than replace business practitioners' tools and practices for
addressing FFE challenges. Thus, reciprocal recognition of each other's contribution in the
FFE of innovation is 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 Developm ent

J. D . A lbert
Bresslergroup

Introduction: An Em erging Start-up Culture
The huge boom  in hardw are developm ent is largely tied to an em erging entrepreneurial culture
‍ a grow ing trend of inventors and professionals dedicated to m aking their ow n functional
products. Just as, years ago, anyone w ith a w ebsite could launch a new  business, today anyone
w ith a 3D  printer or a few  electronic developm ent boards can create a new  product. The range
and affordability of new  production technology and access to funding has m ade creating new
products cheaper than ever, and greater cultural acceptance of entrepreneurs and innovation
has built public support for new  devices.

M ajor 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 sem isecret research and
developm ent (R& D ) labs, w here ―intrapreneurs‖ are tasked w ith developing new  innovations.
G oogle, for instance, launched its G oogleX  lab in 2010 to develop the self-driving car, and
A m azon founded Lab126 in 2004. Lab126 has since produced hardw are and softw are for
devices including the K indle Fire H D X , K indle Paperw hite, A m azon Fire TV, and the A m azon
Fire Phone. Even N ike has its ow n R& D  product incubator‍ the N ike ―Innovation K itchen.‖

W ith m ore products flooding the m arket, entrepreneurs and intrapreneurs need good counsel.
Though the settings are different, they face m any of the sam e challenges in taking a product
from  concept to successful m arket launch. The old saying, ―If you build it, they w ill com e,‖ is
not a guarantee. Research by Booz and C o. show s that of the 50,000 new  consum er packaged
goods (C PG ) products introduced every year, an estim ated 66 percent fail w ithin tw o years of
introduction. A ccording to Product D evelopm ent Institute Inc., an estim ated 46 percent of the
resources that com panies devote to the conception, developm ent, and launch of new  products
go to projects that do not succeed. They either fail in the m arketplace or never get there in the
first place.

This chapter w ill outline the best practices for optim izing new  products using design thinking
to help early-stage ventures understand product design and developm ent processes. Tw o real-
life case studies w ill dem onstrate how  these processes can vary w hen applied to very different
products.

9.1 The Basics



R esearch: A n O verview  of D ifferent Types
If there is one thing entrepreneurs have plenty of, it is novel ideas. In this sense, entrepreneurs
often feel like they're ahead of the gam e, but it w ould be a m istake to bypass the beginning of
the typical design phase, w hich involves user research to identify product opportunities and
other types of research to hone in on your product concept.

U ser research (Figure 9.1) entails talking w ith users and custom ers to understand w hat they
are looking for and determ ine w hether a product suits their needs. Less form al user research
can take a few  days. O ther tim es, com panies spend tw o years trying to develop an
understanding of w hat users need from  their products (e.g., G illette spent over 3,000 hours
studying consum ers to create its latest razor for India).

Figure 9.1 A designer at B resslergroup digesting the results of som e persona-based user
research.

C om petitive research m ight identify and assess business rivalry (e.g., Porter's Five Forces,
SW O T [strengths, w eaknesses, opportunities, and threats], or 5Cs A nalysis), pull from  their
best practices, learn from  the com petition's m istakes, and determ ine how  to position and brand
the new  product in the target m arket. Background research should study the problem  or need
being m et by the new  product as w ell as the history of products in the target m arket.

M arket research helps entrepreneurs understand the m arkets their products are entering.
Entrepreneurs should do their hom ew ork and understand the m arket, its history, com petitors,



and business m odels that have and have not w orked. If all the sim ilar products on the m arket
are priced at $20, w hy w ill a new  product sell at $40? If tw o com panies m anufacture all of the
products in a given m arket, entrepreneurs trying to break into those m arkets should know  the
com panies and spend tim e gaining an understanding about them .

N one of this entails big expenses‍ it's m ore about doing your hom ew ork by using w hat's out
there to understand the landscape of the m arketplace. Talk to custom ers, probe pricing
dynam ics, and get a good sense of w hether w hat you're w orking on is unique and w hat's unique
about it. The Internet is one source, but interview ing and talking to custom ers is critical.
Conjoint analysis is a great tool to help understand the features and cost trade-offs from  the
custom er perspective.

D efining and R efining the Product
The m ore a start-up can hone in on exactly w hat they are looking for, the m ore tim e and m oney
they w ill save. Invariably, there w ill be open questions that require user research and testing,
but there w ill be logical tim es to answ er these questions during developm ent.

O nce the product concept is selected and som e boundaries to w ork w ithin 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 w ill function, and consider how  it w ill be produced. This vision,
along w ith physical prototypes, should allow  investors to ―see‖ w hat they are investing in.

Intellectual Property to Protect and D rive Innovation
Start-ups cannot afford to cut corners in background research on intellectual property (IP).
G enerally there are existing IP patents that need to be m aneuvered around, and trying to patent
new  ideas can be tricky. It is extrem ely beneficial for entrepreneurs‍ if they are able‍ to w ork
w ith patent attorneys. If hiring an attorney is not an option, online research m ay suffice. G oogle
Patents and the U .S. Patent and Tradem ark O ffice (PTO ) are both good search tools. (See
Chapter 24 in this book.)

G etting a tradem ark and the rights to nam e a new  product are another piece of the puzzle. It is
best to secure tradem arks and nam ing rights as soon as possible. W hat an entrepreneur does not
w ant is to have to change the nam e of a product after it has already hit the m arket, built brand
identity, attracted custom ers, and potentially even cut the nam e into tools and hardw are.
Entrepreneurs should view  product developm ent holistically and think of designing the
branding (both physical logo and com m unication approach) and packaging at the sam e tim e
they consider designing the product itself. D one correctly, the brand, packaging, and product
design language all reinforce one another.

9.2 The Process
Loop de Loop: The W inding Path from  Idea to Product
O ne of the m ost com m on questions entrepreneurs ask is, how  long it w ill take to develop an



idea into a real product? O f course, the answ er varies greatly depending on the com plexity of
each product, but developm ent typically flow s through a three-part design cycle that includes
definition and design, engineering, and production ―loops.‖ The goal is to m ove gracefully
from  one loop to the next, but m ore often than not, a product has to run through a loop m ore than
once.

In the definition and design loop, the product is refined through an iterative process of
creative thinking, sketching, building 3D  m odels on a com puter, and m aking prototypes.
Entrepreneurs w ho have little experience w ith the definition phase m ight w ant to check out the
iD ea Fan D eck, a tool m eant to direct brainstorm ing and concept generation. It's w ell w orth
spending tim e on this form ulation of the raw  idea, w hose quality is a reliable predictor of the
product's ultim ate success.1

The engineering loop is about taking the product designs and turning them  into parts that can
be m anufactured. Engineers try to m ake the product light, sustainable, or cost-effective,
depending on the clients' priorities. A t the end of this loop, engineers build prototypes that look
and w ork like the product. These are tested and im proved. Finally, engineers create refined
preproduction prototypes that offer a last gate for them  and the product's design team  to assess
design, function, and user acceptance before production.

The third and final loop, production, often takes longer than entrepreneurs expect. G enerally
speaking, it is hard to develop a new  product in less than 6 m onths. N ine to 15 m onths is m ore
com m on, and m any products take longer‍ m edical devices in particular. Production separates
a good idea from  a great product. There is a huge am ount of w ork that goes into getting the right
product back from  a m anufacturer, and entrepreneurs need to diligently m onitor quality.

Case Study: KidSm art Sm oke Detector: An Alarm ing
Success from  a Couple of Biz School G rads

M ajor challenges: D esigning around patents; production scale-up issues

D evelopm ent Process: 20 m onths

In O ctober 2003, a couple of entrepreneurs fresh out of business school w anted to
develop a sm oke detector that w ould allow  parents to record their ow n voice m essage to
w ake sleeping children in the event of a fire. R esearch at Victoria U niversity had proven
that children w ake up to sm oke alarm s w ith fam iliar voices m uch m ore easily than they do
to sm oke alarm s w ith a generic beep.

Definition and Design
The entrepreneurs behind K idSm art (Figure 9.2) patented the idea of a device that allow s
parents to record their voice and then started on the product developm ent course. The
research from  Victoria U niversity and the w ork securing a patent gave these entrepreneurs



a jum p start on the design cycle because they had already done som e concept generation.
They continued into the design cycle by m apping out perform ance requirem ents, usability
strategies, and product cost targets. It w as critical early on to identify com ponent
suppliers and production strategies for all m ajor com ponents, including the actual sm oke
sensor.

Figure 9.2 K idsm art allow ed parents to record their ow n voice m essage to w ake sleeping
children in the event of a fire.

Unlike traditional sm oke alarm s, this one needed high-quality recording and playback
features. W ithout these features, the sm oke alarm  w ould not qualify for necessary safety
certifications, and retailers w ould not carry it. To m ake sure the standards w ere m et, a
highly regarded acoustics expert w as brought in to help specify a speaker and internal
speaker cham ber. The team  cam e up w ith a few  concept choices before settling on one that
allow ed the speaker to point tow ard the sleeping child's pillow  to m axim ize the alarm
volum e.

Engineering
D uring the engineering phase, the electronics team  m odeled the m ain electronic and
m echanical com ponents and casew ork parts in SolidW orks. Electronics team  m em bers
focused on nailing dow n the com ponent specification and developing top-level firm w are



and softw are. The m echanical design team  m em bers w orked out details for the m ajor
m echanical features and w ere forced to design around several patents. To do this they
detailed new  battery loading and changing functions and invented a new  ceiling m ount
feature‍ a rem inder that it is im portant to do patent research early because IP issues can
influence design. Industrial designers refined the user interface to enable the voice record
and playback features, and the team  designed packaging w ith an eye tow ard differentiation
on the shelf.

By February 2004, the first functional m odels w ere ready for lim ited preview  at a trade
show . Those early prototypes gave K idSm art w hat they needed for m arketing purposes,
and they w ere sent to U nderw riters Laboratories (U L) for early safety and com pliance
testing in the U L's ―sm oke box.‖ In this w ay, the entrepreneurs w ere able to get m ultiple
uses out of their prototypes and essentially get m ore bang for their prototype bucks.

Production
In the production loop, the third loop of the developm ent process, the bill of m aterials and
com puter-aided design (CA D ) files w ere distributed to qualified production vendors for
com petitive quoting. Still, the developm ent team  pressed forw ard w ith the finalizing
production design. Critical electronics tasks included final testing and selection of key
sm oke-sensing com ponents as w ell as the m aturation of firm w are and softw are.
M echanical engineering focused on problem  solving around key interface elem ents
including resolution of battery cham ber, test buttons, and indicators, as w ell as fine-tuning
the internal features for m axim um  air flow  to the sm oke sensor, and output of high-quality
voice recording. Usability sequences, product color, and graphics w ere finalized.

The entrepreneurs decided to have the sm oke detectors m anufactured abroad, so the team
toured several facilities in China. They selected a m anufacturer and started to w ork
through the transition plan tow ard final production. Prototyping and testing resulted in a
list of changes to interface, electronics, m echanics, and packaging design, and the team
w orked w ith the Chinese production com pany to apply those changes.

By early M ay 2005, the production partner had created the tools and first preproduction
boards. The parts w ere inspected and tested for functionality to iron out the rem aining
design and softw are bugs. A s so often happens, there w ere som e surprises, including a
design flaw  in the battery holder area and a struggle to optim ize the code to w ork w ithin
the constraints of the m icroprocessor capability and battery life requirem ents.

From  concept to production, the developm ent process took 20 m onths. W hile all of this
w as going on, the K idSm art entrepreneurs w ere w orking in parallel on a public relations
cam paign. The cam paign resulted in endorsem ents from  firefighters, prom inent m edia
coverage across the country, and dem and for the product that created a m odest but
m anageable back order.



Prototyping: Increasing Fidelities for D ifferent B enefits
Sm art start-ups invest in prototypes. D ifferent levels offer different benefits along the process
journey. Their level of fidelity, or quality, increases as the product evolves. The prototyping
process is a physical m anifestation of the grow th m ind-set that inform s design thinking: the
inform ation gleaned from  testing each prototype‍ and each prototype's particular w eaknesses
‍ inform s the next evolution. W hat follow s is an accounting of the process journey via the
prototypes an entrepreneur w ould do w ell to develop along the w ay.

Prototype for Initial Exploration
It can be very effective to catalyze the product definition phase by crafting exploratory
prototypes. For exam ple, a start-up led by serious racquet sport enthusiasts w anted to develop
a new  training aid. O nce they settled on a concept, they built a crude ―proof of principle‖
m odel, or ―low -resolution‖ m odel, to test out the idea. A fter a few  w eeks of w ork, they had a
first prototype that gave them  the look and feel of the physical product they had in m ind. It w as
hacked together using an A rduino (m odular, adaptable electro\m echanical kit), quick and dirty
CA D , additional developm ent or ―dev‖ boards, and som e crude 3D -printed cases.

The initial configuration didn't w ork at first, so they sw itched things around and did som e m ore
testing. The next prototype w as a huge leap forw ard in term s of understanding w hat the real
product w ould need to do. This first-round prototype w as instrum ental in increasing the team 's
confidence that the idea w as sound, and it laid a foundation for w riting an initial specification
docum ent to guide the continued design and engineering of the product.

This kind of first-cut prototype is now  easier to m ake than ever before and its im portance
should not be underestim ated. W ith it, entrepreneurs can attem pt to learn if a product w orks
w ell, if it is easy to use, if it looks w ell designed, if it's easy to assem ble, if it is affordable to
m anufacture, if it's robust, if the product is easy to change and custom ize over tim e. Early
prototypes should be tested, docum ented, and iterated upon. Sm all loops should expand to
include higher-level fidelity prototypes w ith m ore features. Prototypes that fail are ripe
learning opportunities.

Prototype to Determ ine the Appropriate Direction
There is often a point in product developm ent w here there are m ultiple potential directions and
not enough inform ation to definitively choose one over another. It can help to develop a
prototype for each leading option and com pare them  to determ ine w hich is the better product or
w hich is m ore cost-effective, sustainable, or realistic‍ depending on an entrepreneur's
priorities and constraints.

Som etim es the variable is the type of technology. For instance, a m edical device start-up w as
developing a product and knew  that there w ere tw o com peting pum ping technologies that
w ould w ork. O ne w as aim ed at the higher end of the m arket and the other at the low er end, so
that start-up created tw o prototypes to learn about the different solutions and to gain a better
understanding of w hat w ould be required to produce one over the other. These prototypes w ere



not fully designed products, but they w ere learning vehicles for perform ance and testing that
allow ed the start-up to choose one technology over the other.

Entrepreneurs should not to be afraid to break their prototypes. There is a tim e to develop a
polished, presentable prototype to show  investors or share at a trade show , but it is just as
im portant to learn from  rapid prototype iterations leading up to design lock.

Prototype to Attract Funding
A s the design process advances, the prototypes becom e m ore refined and changes becom e
subtler. This is the point at w hich m ost start-ups take their prototypes on the road to share them
w ith investors. Investors are m ore sw ayed by preparedness than passion.2 Part of being
prepared is having the w herew ithal and foresight to have developed com pelling prototypes.
People's attitudes about a product change w hen they engage w ith the product concept. (H ave
you ever seen an entrepreneur brave the ―Shark Tank‖ w ithout a prototype?)

If you don't have a prototype, m ake sure you have a great story, excellent team , and a proof-of-
concept m odel to show . W hile having the best possible prototype available during a pitch
session is best practice, even a less refined prototype w ill w ork tow ard helping investors
understand w here you are in the process. For exam ple, w hen E Ink‍ the com pany that m akes
the electronic paper displays for K indles and N ooks‍ sought funding, the ―ink‖ barely w orked.
It took years for the technology to reach that point. But E Ink had a com pelling story about
electronic books and new spapers replacing paper. This coupled w ith a proof-of-principle
prototype w as enough for investors to connect the dots and see w hat w as possible.

Prototype to G arner Feedback
Entrepreneurs often cycle through the product-developm ent process as they are raising m oney.
Typically, they w ill pause at different phases to com plete fundraising rounds or to use the
prototype to get custom ers and com panies interested in a m ore refined version.

This can lead to essential feedback that inform s the next phase of design. It is m uch easier to
respond and provide input w hen you have a physical prototype. H andling a product raises
questions about usability, m aterials, form , and interactivity that w ould never com e to
som eone's m ind from  looking at a rendering, no m atter how  w ell it's done. Either through user
feedback or testing, prototypes often expose w eak points. From  a design standpoint, this helps
you perfect your product, and from  a funding standpoint, revealing w eaknesses can help
investors understand w hat further resources are needed.

Prototype to Define Patents
To file a patent, entrepreneurs need a solid understanding of w hat they are trying to do. G oing
through the process of building and understanding a prototype can help them  w rite stronger
patents because they w ill be able to state exactly how  and w hy their product w orks. The
product specification and definition phases set the stage for form al patent applications.
Prototype developm ent can also define new  opportunities to broaden the patent suite. W ith
prototypes, entrepreneurs m ay be able to envision future changes or additions and get claim s



on those as w ell.

Prototype to Facilitate the M anufacturing Process
Q uality prototypes can help pave the w ay for a sm ooth m anufacturing process. U ltim ately, how
good a prototype is and how  deeply it has been debugged w ill determ ine the end result. W hen
a start-up m oves into the m anufacturing phase, it is critical to be able to show  a m anufacturer
w hat qualifies as an acceptable finished product. This is especially true w hen start-ups w ork
w ith overseas m anufacturers, but no m atter w here the product is m ade, eventually it is
im portant that the prototype be as close to the final product as possible.

Testing, Testing: A ssess Your Product Early and O ften
Too m any start-ups decide they can't afford research, w hich adds a trem endous am ount of risk
and reduces variable inputs for m aking im provem ents. Initial testing should help answ er
questions such as: Is it durable enough? Is it easy to use? Is it w ell designed? D o people like
how  it looks? H ow  m uch are people w illing to pay?

Som e testing truths:

1. D on't w ait until the product is ―perfect.‖

Early testing helps determ ine if the product is ready and leads to the m ost prom ising sales
channels, but m any tim es entrepreneurs don't w ant to hear criticism . This is a fear start-ups
need to face head-on. It is both easier and cheaper to correct problem s early in
developm ent rather than later on during production, so it is im portant to be open to early
criticism .

Initial feedback can com e from  existing netw orks of people such as friends, fam ily, and
even online social netw orks. Entrepreneurs and start-ups should consider offering these
first guinea pigs a range of possibilities, such as different styles and colors, and asking
their opinions about how  the product could w ork better and w hat features could be added.
M ost im portantly, entrepreneurs need to rem ain open-m inded 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 w ill be used in w ays and contexts that m ight
terrify them . If it is possible to insert som ething upside dow n, people w ill insert it upside
dow n. Laptops tested in the tight confines of a com m uter flight, freezing tem peratures, and
abusive conditions im posed by kid use can reveal w eaknesses as w ell as opportunities. A t
a certain point, entrepreneurs m ust determ ine if the product is robust enough for the real
w orld.

For entrepreneurs testing the lim its of their products, the question becom es, w hat abuse is
com m on, standard, and excessive? D oes the device need to be w aterproof, or w ould
dunking it in w ater be considered excessive abuse? Ultim ately, entrepreneurs need to
decide how  m uch risk to assum e versus how  m uch risk is the users' responsibility. (A nd no



m atter w hat, accept that there w ill alw ays be a couple of A m azon review ers stating, ―I ran
this over, and it broke. This thing sucks.‖)

3. Find the testing sw eet spot.

W hile learning during product developm ent is safer, it is com m on for com panies to not
really ―get it‖ until they do perform ance testing in the actual m arketplace. Entrepreneurs
need to w ork tow ard that sw eet spot betw een developm ent learning and product launch
learning. U ltim ately, this is a balance of tim e and m oney and how  m uch a start-up can
afford to figure things out postlaunch versus prelaunch.

For better or w orse, public support and feedback can help determ ine w hen a product is
ready to launch. K ickstarter, other crow dfunding platform s, and social netw orks are m aking
it easier for entrepreneurs to stay in touch w ith custom ers, w ho can help dem onstrate that a
m arket is ready for a product to be introduced. If the product is to be tested by a very
specific m arket or industry, start establishing connections early. It w ill take a lot of tim e to
build this kind of netw ork.

Production and Supply C hain: Solving for C om plex Equations
O nce a product is defined, iteratively prototyped, and tested, it is tim e to m ove on to
production. Each product requires its ow n unique m anufacturing strategy and entrepreneurs
m ust consider how  som ething w ill be m ade. W ill it be a do-it-yourself (D IY ) process, or w ill
a contract m anufacturer lead production? W ill production be local, dom estic, or offshore?
D eciding w hich m ethod to use is a com plicated equation influenced by the product com plexity,
the production volum e, how  refined the design is, how  hard it is to assem ble, w hether the
product is m ade using established processes or new  processes, and the m aterials used. There
is no cookie-cutter approach.

D IY production m eans the entrepreneur or start-up w ill be the last point in the production
chain. O ften in D IY  production, entrepreneurs w ill source parts and assem ble the product
them selves. In som e cases, they m ight outsource assem bly as w ell. This w orks best for
products that w ill be m ade in low  volum es, and it gives the entrepreneur or start-up a chance to
look over each product before it ships. Som etim es D IY production is used as a starting point
that gives w ay to another strategy.

W ith contract m anufacturing, an independent m anufacturer oversees sourcing and assem bly.
U sing contract m anufacturers does not m ean entrepreneurs can kick back and relax, though. It
just m eans the entrepreneurs have a production partner. C ontract m anufacturers can be
especially efficient w hen a product is being produced w ith a tried-and-true m anufacturing
m ethod, w hen the production volum e is large, or w hen the design is refined and clear.

R egardless of the production m ethod, costs are going to add up. To generalize, entrepreneurs
and start-ups generally spend m ore on tooling, production, and building sales m om entum  than
they do on defining, prototyping, and testing a product. Entrepreneurs should be optim istic yet
conservative about production volum e num bers and tooling costs. Tooling can add up really
quickly, so it is im portant to be sm art about budgeting and strategizing for tooling.



It is often difficult for entrepreneurs to be patient, but this is exactly w hat they need to do
during the production phase. The tim e required for production typically surprises
entrepreneurs. Finding vendors, docum enting the design, w aiting for tools, debugging the parts,
and any required regulatory com pliance alw ays takes longer than they w ould like. There is a
huge am ount of w ork that goes into getting the right result back from  a m anufacturer, and
entrepreneurs have to diligently m onitor quality no m atter w here or how  som ething is m ade.

Product Launch and Everything Else: B randing, Packaging,
C ertifications
Som etim es entrepreneurs get so caught up in product design that they don't think about all of the
other essential business and design elem ents, like branding, packaging, certifications, and so
on. If product branding and nam ing happen too late in the process, entrepreneurs risk m issing
out on opportunities to generate support and potential custom ers. Entrepreneurs m ust be able to
articulate w hat their brand is about and lock dow n logos and product nam es before they think
about releasing the final product. U nique packaging solidifies the brand identity‍ but for that
to happen, the brand m ust have an identity.

C ertifications are another key com ponent. There are a lot of different agencies that need to
stam p new  products and give their approval. Final product (or in som e cases prototypes) m ay
need to be tested to any one of a num ber of U L, C E (European conform ity), and Federal
C om m unications C om m ission (FC C ) standards. Those tests can be expensive and tim e
consum ing, but often the challenge is figuring out w hich standards are applicable.

It is best to identify w hich certifications w ill be necessary early in the process because the
specifications of the various certifications do som etim es shape design, and som etim es adding a
feature w ill add a new  certification requirem ent. Ideally, a project m anager w ill be available
to oversee all of these ―extra‖ but essential considerations. M ore often than not, that project
m anager is the entrepreneur/C EO /product m anager w ho is running the show .

Case Study: Clean Cut Tow el Dispenser
Redesigning an Existing Product at a Low er Price
Point

M ajor Challenges: M iscom m unication w ith overseas m anufacturers, high cost to m ake

D evelopm ent Process: 12 to 15 m onths

A n entrepreneur in M ichigan had set up an operation producing touchless paper tow el
dispensers out of his garage and selling them  for $300 a piece. SM A RT Venture Concepts,
a com pany w ith a history of creating new  products and setting up com panies behind them ,
saw  an opportunity to im prove the paper tow el dispenser's design, low er the price point,
and m ass produce at a greater volum e (Figure 9.3). To do this, SM A RT Venture entered
the dispenser into the product design cycle.



Figure 9.3 Sm art saw  an opportunity to im prove upon an inventor's touchless paper tow el
dispenser.

The touchless paper tow el dispenser w as unique in that it could dispense and cut any
com m ercially available paper tow el w ithout hum an contact. The core technology enabled
it to cut paper tow els to any length, all through a gestural interface. This m ade it an ideal
product for m essy kitchens and w orkroom s.

Definition and Design
The initial device w as m ostly m ade out of sheet m etal and m achine com ponents, and it
required a lot of m anual assem bly. SM A RT Venture saw  the potential for the product to be
com m ercialized. If they could m ake a single device for around $25, they m ight be able to
m ass produce it, and they m ight have a w inner.

A t first, SM A RT Venture took their idea overseas to a m anufacturer in C hina to both
design and m anufacture the device, but the m anufacturer did not m aintain the core
technology and the final product w as disappointing. They decided to essentially start from
scratch and to partner w ith a U .S. design and engineering consultant. This is a trade-off
that m any entrepreneurs face. There are m anufacturers overseas w ho w ill som etim es
design and produce a product at an affordable rate, but this does not w ork for all products.
If entrepreneurs choose this route, they m ust have an especially strong w orking
relationship and excellent com m unication w ith a production partner w ho understands their
m ission.

Since the endeavor here w as to redesign an existing device, the concept generation did not
take long. The design phase started w ith the product definition and feasibility phase. H ere,
SM A RT Venture did an engineering analysis to understand the existing product and
identify the core technology and functionality they w anted to m aintain. They also did a



cost analysis in w hich they took the device apart, counted the parts and fasteners, and tried
to understand w here the costs w ere. They built a cost m odel to see w hich costs cam e from
sheet m etal, fasteners, labor, and electronics and then identified the opportunities to
design out som e of those costs.

In the prelim inary design phase, they cam e up w ith a rough architecture for the product.
They decided it w ould be best to design the bulk of the product out of plastic m olded
products that w ould allow  them  to get rid of the fasteners by com bining a lot of separate
sheet m etal parts into a single m olded piece that w ould be easier to m ass produce. They
also did som e industrial design developm ent to assess ergonom ics, ease of use, w ork
flow , and user-device interactions.

Through this design and research, they determ ined that it w ould indeed be possible to
produce a refined device in the $20 to $30 range w hile m aintaining core technology.

Engineering
N ext, the engineering loop consisted of concept refinem ent, engineering developm ent, and
alpha prototyping. O ne hurdle they faced w as that a lot of the autom atic paper tow el
dispensers require that light reflect off of a user's clothing. If a user is w earing dark
clothes, the dispenser w on't w ork. To w ork around this, the SM A RT Venture team
im plem ented a through-beam  technology that w as not dependent on light reflections.

W hen it cam e to initial prototypes, the team  used foam  m ockups to get a sense of size and
shape and to test things like the visibility of the paper tow el roll. In the original device,
the paper tow el w as hidden inside the device, and there w as no w ay to tell how  m uch
paper tow el w as left. The reengineered device features strategically placed w indow s.

The design loops and first engineering loop produced the concept definition, refinem ent,
and feasibility w ork w hich took about 30 to 45 days. Then, in another engineering loop,
the team  built and tested three alpha prototypes. Each of the prototypes essentially looked
and w orked like the device, but they w ere m ade w ith com ponents that could be
m anufactured in low  volum es. B uilding these three prototypes and getting the device ready
to enter production took 12 to 15 m onths. A t the end of the process, SM A RT 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.

9.3 Troubleshooting Com m on M istakes
Sim plifying the Product and Vision
W anting to build everything from  scratch and innovate around all aspects of the product are
com m on m issteps. Entrepreneurs need to consider how  to reduce risk and m axim ize their
chances of success by zoning in on w hat is critical. Follow ing are a few  key takeaw ays that



can help entrepreneurs do just that.

R epurpose
W hile m aking everything yourself can be very satisfying, it is often sm arter to find other
products or com panies and build on their devices or com ponents. D oing so can save both tim e
and m oney‍ lim ited resources in the new  product developm ent w orld.

For instance, a start-up w anted to build a custom  tablet for use in the hospitality industry, but
the start-up didn't have a lot of product developm ent experience. They w alked through the
pluses and m inuses of custom izing a tablet for their application, and after laying out the
developm ent costs and risks, they decided to m ake a custom  case rather than a custom  tablet
(Figure 9.4). The custom  case fit around com m ercially available tablets and required a m uch
sim pler developm ent process that saved considerable resources.

Figure 9.4 This start-up started out w anting to m ake a custom  tablet but saved considerable
resources w hen they decided to m ake a custom  case instead.

O ften, solutions for a product in one industry can be pulled from  a com pletely different
industry. For instance, there is a com m ercially available garden sprayer that uses the guts of a
carburetor to optim ize its perform ance. (O ne advantage of w orking w ith product developm ent
consultants is their exposure to a w ide range of products that gives them  this broad base of
know ledge.)

Entrepreneurs m ust be cautious w hen selecting off-the-shelf com ponents to use in their new
products. They risk putting them selves at the m ercy of w hoever m akes the com ponents, so it is
critical to choose w isely and m ake sure the supplier is dependable. Think about w hether that
other com pany m ight view  you as a threat and how  you w ould recover if the product,
com ponent, or subsystem  becam e unavailable. H ave a production plan that doesn't depend on
one supplier.

Keep It Clean



Entrepreneurs tend to struggle to lim it their product's features, but added features often m ake
products harder to use and m ay cloud w hat an entrepreneur is really trying to accom plish.
H ere, it is im portant to keep it clean, stream line, and pare dow n.

Prioritize the m ost im portant features and constantly question w hy som ething needs to be
included. D oes the device really need an app? D oes it really need to function on different
platform s? Is that feature actually necessary? It m ight help to strip functionality from  the
product and test w hether it still w orks. If it does, it m ight be best to keep it sim ple. Test it w ith
consum ers‍ again, conjoint analysis can help com panies m ake design trade-offs.

Each addition requires another layer of design, testing, docum entation, and debugging. That
includes factors and variants such as color and size. In a perfect w orld, an entrepreneur w ill
launch w ith a m inim um  viable product and add m ore features and variants as the product
attracts m ore custom ers.

Kill Your Darlings
A t tim es, it is necessary to scrap a project and start over. W hen this does happen, it is often too
late, and by then a great deal of m oney, tim e, and energy have already been lost (sunk costs).
For this reason, true visionaries know  w hen to scale back a product line. D on't throw  good
m oney after bad.

Passion needs to be tem pered w ith rational thinking. There are usually early indicators that a
product should be scrapped. If product developm ent team  m em bers start to question the
direction a product is headed or som ething just doesn't feel ―right,‖ it is w ise to really consider
w hether to m ove forw ard. In som e cases, an entrepreneur or start-up w ill learn so m uch from
w orking through the production process‍ even if the product never goes to m arket‍ that it is
w orth it to continue.

N avigating Tim e Pressure and the First M ove A dvantage
Insane tim e pressure has becom e the norm  in product developm ent. Tools have evolved to m eet
this pressure, and rapid prototyping, rapid tooling, quick m anufacturing, and air shipping allow
unprecedented velocities during product launch. But there is still plenty of risk in going fast.
Entrepreneurs are m ore likely to rush a decision, not test som ething fully, or m iss an
opportunity for a design breakthrough if they are too focused on delivery dates. Speed can be
costly. O vernight shipping alone can add thousands of dollars to prototyping costs.

The flip side to that is that delivery dates can som etim es m ean all the difference betw een
launching first and getting the spotlight versus being a follow er. Since it is easier than ever for
entrepreneurs and start-ups to create new  products, these new  products are flooding the m arket.
W ith so m any people creating products along the sam e thought lines, being the first to launch a
new  product can provide a real advantage.



Design Thinking for Success

Launching a hardw are start-up is not easy, but grounding a product developm ent process
in design thinking w ill help the rising num ber of relatively green entrepreneurs and
intrapreneurs navigate the unfam iliar and avoid hiccups. A s stated at the beginning of this
chapter, there has recently been a huge boom  in entrepreneurship stem m ing from  access to
prototype-m aking devices and other technologies, dem ocratization of access to funding,
rising aw areness of design, and a cultural fascination w ith innovation.

A ll of this excitem ent and passion around new  product developm ent can obscure the fact
that, in order to succeed, there needs to be a m ethod to the m adness. K now ing the tactics
and specific skills‍ prototyping, testing, gaining feedback, learning from  feedback and
iteration‍ to follow  through on a design thinking m ind-set w ill set up entrepreneurs and
intrapreneurs to succeed as they encounter investors and in the m arketplace.
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Introduction
D esign thinking provides a trem endously pow erful set of tools for designers and non-designers
alike. H ow ever, non-designers face the difficulty in learning the tools and m ind-set of design
thinking w hile lacking the long training period that experienced designers undertake as part of
their education. For exam ple, w hen G eneral M otors began w orking w ith a design consultancy
to im prove their ow n vehicle innovation processes, they faced a challenge that som e of their
engineering and m arketing staff w ere to start using design thinking m ethods, but these staff had
little form al training in how  to use design thinking techniques. The increasingly w idespread
training of design thinking for team s of non-designers raises questions of how  relative novices
can learn effective m ethods given realistic tim e constraints for training such team s.

Indeed, am bitious efforts are under w ay across firm s to get m ore of their staff involved in
design thinking approaches. For exam ple, IB M  has opened a 50,000-square- foot ―H om e of
IBM  D esign Thinking‖ in A ustin, Texas, that they described as part of a ―new  approach to
reim agining how  w e design our products and solutions,‖ and Infosys has plans to train 30,000
of its em ployees in design thinking. W hile non-designers can relatively quickly learn the basic
concepts behind design thinking and a user-centered approach to innovation, experience show s
that not all product developm ent team s trained in design thinking are successful. W hile the
theory can be learned easily, the actual practice of design thinking com es w ith m any practical
challenges for im plem entation. To counter this problem , there are three im portant strategies for
training team s of non-designers:

1. Encourage ―dual-m ode debate‖ of not only ideas but also processes.

2. M anage design thinking transitions of key m ind-sets.

3. A dapt tools under changing team  m em bership.

For each of these strategies w e provide tw o points of specific im plem entation guidance. O ur
guidance is applicable to those im plem enting design thinking training program s as w ell as
m em bers of design team s hoping to im prove their effectiveness. Before em barking on the
strategies and im plem entation guidance, it is im portant to consider w hat non-designers w ill
need to learn as part of adopting a design thinking approach.



10.1 W hat Do Non-Designers Need to Learn?
Training non-designers in the design thinking process can take m any form s, from  relatively
brief lecture-based overview s of the underlying concepts to m ore hands-on experiential
training sessions built around either sim ulated or actual projects. In general, team s need to
learn design thinking tools as w ell as key m ind-sets to im prove their perform ance (Seidel &
Fixson, 2013). Figure 10.1 presents a broad, three-part categorization of design thinking tools
that team s typically are exposed to as part of their training: need-finding tools, brainstorm ing
tools, and prototyping tools.

F igure 10.1 Three m ain categories of design thinking tools.

C onsidering the specific tools in each category helps to understand the range of tools that those
new  to design thinking w ill be exposed to‍ one guide lists 101 tools that aspiring users of
design thinking m ight consider (K um ar, 2012). For exam ple, team s being trained in need-
finding tools m ay learn how  to better interview  for em pathy, follow ing a step-by-step guide to
developing an interview  protocol to prom ote w ide-ranging responses. A second tool m ay be in
how  to build a ―journey m ap‖ of a user experience, helping to chart em otional highs and low s
across a user's experience w ith current products that m ay trigger insight into a new  opportunity
for innovation. In training on brainstorm ing tools, team s m ay learn how  to apply ―H ow  m ight
w e‖ questions as input to an ideation session that m ight start w ith a few  m inutes of individual
ideation before proceeding to group brainstorm ing. A nother brainstorm ing tool is to adhere to
specific rules that prom ote variance in ideas. In applying prototyping tools, team s m ay learn
how  to develop ―low -fidelity‖ prototypes using cardboard or foam  core to quickly test out
ideas, or they m ay learn how  to incorporate potential users into a prototyping process. Som e
tools apply to m ultiple categories, as represented by the Venn diagram  in Figure 10.1, such as a
brainstorm ing approach that involves the use of physical prototype m aterials.

In addition to specific tools, non-designers need to learn key m ind-sets that are typically used
by designers, such as encouraging a clim ate of debate, developing a sense of em pathy, and
prom oting respect of different view points. Learning the form al tools of design thinking along
w ith relevant m ind-sets gives design team s a set of capabilities for innovation, but the design



thinking approach can also lead to challenges for non-designers, w hich w e discuss next.

10.2 Challenges Team s Face w ith Design Thinking
D esign thinking provides a trem endously pow erful set of tools, but team s w ith non-designers
face three m ain challenges in m aking use of design thinking. A first challenge they face is in
understanding that the use of design thinking tools is dynam ic and requires adaptation over
tim e. D esign thinking tools often have to be introduced to novice team s in a linear fashion, or
illustrated as a journey through w ell-defined phases of analysis and synthesis (B eckm an &
Barry, 2007), but there is no ―one-size-fits-all‖ w ay for the tools to be applied in any design
scenario. W hile this point is m ade in alm ost all publications on design thinking‍ including the
overview  of design thinking found in C hapter 1 of this book (Luchs, ―A  B rief Introduction to
D esign Thinking‖)‍ this dynam ic aspect of design thinking is particularly difficult for novice
team s to adopt. M any team s m ay be expecting to learn a w ell-defined linear process, and so it
is difficult for them  to learn that as team s they need to decide w hich tools to use in an
em ergent, nonlinear, and iterative fashion.

The tools of design thinking are applied w ithin phases of a product design process that can take
m any labels. For exam ple, ID EO  product developm ent has described their range of tools as
occupying three ―spaces‖ of inspiration, ideation, and im plem entation (Brow n, 2008). The
d.school at Stanford U niversity (2013) groups tools w ithin five ―m odes‖; C hapter 1 of this
book includes four m odes across tw o phases; and a high-level view  of product developm ent
separates out tw o prim ary phases of concept generation and concept selection (Ulrich &
Eppinger, 2012). A  com parison of these approaches is given in Figure 10.2, in w hich the
nonlinear process of design is by necessity represented linearly for com parison purposes. This
figure also includes a representation of the use of design thinking tools over tim e. C ertain
categories of tools‍ need-finding, for exam ple‍ m ay have m ore em phasis at different points in
the process (represented by shading in the figure), depending on how  the innovation process
has unfolded. C onsider, for exam ple, a team  that w as initially developing a range of concepts
around new  luggage. A fter the team  presented three concepts at the end of their concept
generation phase to a review  panel, they realized one concept they had concerning a m eans to
provide cell phone charging w ithin the luggage w as going to require additional need-finding
activities, rather than further prototyping as they had initially planned. N ew  data in the form  of
feedback review s, technical m ilestones, or com petitive offerings can change the decision
rationale of w hich design tools are relevant as a next step. It can be a challenge for team s to
know  how  to proceed in a process that is not overly prescriptive about w hich steps to take in
every situation.



Figure 10.2 Exam ple design thinking process phases and illustration of changing em phasis of
tools over tim e.

A  second area of challenge for design team s is in know ing how  and w hen to encourage
different design thinking m ind-sets. D ebate over ideas is encouraged in a design thinking
context, and once m astered this can be alluring to team  m em bers w ho relish the opportunity to
engage in spirited discussion over options. H ow ever, as the w ell-know n advice to avoid
―feature creep‖ in engineering projects illustrates, too m uch debate over new  options can slow
the progress of projects w ithout an increase in innovation. Jeff H aw kins w as fam ous at Palm
C om puter in insisting that the m ain challenge for devices w as to know  w hen to lim it new
features. K now ing w hen to draw  on a divergent m ind-set seeking out new  ideas versus w hen to
focus on executing a course of action is critical for team s.

A  third area of challenge is that team  m em bership m ay change over the course of a project.
This is the reality of innovation in m odern corporate contexts, w here individuals are often
m oved from  one project to another. This contrasts to the m ore stable environm ent in w hich



design is taught in academ ic environm ents or in corporate team  training sessions, w here stable
m em bership during the process is usually assured. Taken together, these three m ain challenges
provide a context w here team s m ay easily becom e frustrated w ith their progress or are
prevented from  realizing their full potential. H ow  can team s of non-designers adopt the m ost
efficient strategies for success?

10.3 Three Team  Strategies for Success
W hile team s w ith non-designers face challenges in adopting design thinking, there are concrete
strategies they can take and specific guidance for im plem entation that facilitate success. Table
10.1 presents three areas of challenges for design team s discussed above, along w ith team
strategies and guidance for im plem entation, w hich w ill be addressed in turn.

Table 10.1 D esign Thinking for N on-D esigners: Challenges, Strategies, and Im plem entation

C hallenges Team  Strategies Im plem entation G uidance
N on-designers are often unaw are
that use of tools is dynam ic and
requires adaptation.

Encourage ―dual-m ode
debate‖ of both ideas and
design process.

A dd m etrics for idea and
process debate.
Conduct scenario exercises
to analyze process options.

N on-designers learn benefits of key
m ind-sets but not phase dependency.

M anage design thinking
transitions of key m ind-
sets.

Enforce discussion of
process phase check-ins.
Specify a ―contract‖ of
ideas no longer open to
debate.

Team  m em bership changes can
cause lack of com m on understanding
of design journey.

A dapt tools under changing
m em bership.

Proactively docum ent and
share past elem ents of
design journey.
Purposely use
brainstorm ing for
onboarding of new
m em bers.

Encourage ―D ual-M ode D ebate‖
Encouraging design team s to vigorously debate ideas is w ell established as a m eans to
facilitate innovation; past studies have show n that active debate of different design concepts
can lead to a w ider variety of ideas for team s to consider, and that m ore questioning and
debating ideas w ithin a team  is related to m ore product developm ent success (H oegl &
Parboteeah, 2006). W hile encouraging active debate of new  design ideas is com m on, learning
to actively debate the next step of the design process is relatively rare. This process debate can
focus on w hether the next step is to the next phase, to iterate back to a different phase, or w hich
specific tool to apply.



Team s that engage in ―dual-m ode debate,‖ in w hich they actively debate both ideas and the
next step of the design process, apply a critical skill. A s an exam ple of encouraging ―dual-
m ode debate,‖ one high-perform ing team  developing a device to help facilitate spine surgery
w as very open not only to new  concepts early in the process but also to the tools that they
w ould use. O ne m em ber com m ented afterw ard that the team  w as ―open-m inded,‖ stating, ―W e
kind of thought that everything had a reasonable chance.‖ This team  w as noted for debating
both ideas and w hich design tools to use early in the process. In contrast, a low -perform ing
team  at the sam e tim e reported they w ere m ore focused on being ―efficient‖ than in taking the
tim e to engage in debate over their process.

Experienced designers know  that the next step of a design process is alw ays subject to debate,
but non-designers m ay need help learning this. Team s of non-designers m ay have debated ideas
during brainstorm ing sessions, but they m ay not know  to spend tim e debating w hether the
results of a brainstorm ing session should be follow ed by additional need-finding or w ith rough
prototyping, for exam ple. Learning how  to debate the next step of a process can be very
uncom fortable for som e team  m em bers, and so executing this strategy can be helped by tw o
points of im plem entation guidance, as outlined in the final colum n of Table 10.1: (1) add
m etrics for both idea and process debate and (2) conduct scenario exercises to analyze process
options.

A first point of guidance is for team s to add m etrics for both idea and process debate. It is
im portant to note that w hat is labeled idea or process ―debate‖ here falls w ithin the larger
category of w hat social sciences som etim es call conflict. W hile debate over ideas or
processes can be beneficial, personal conflict alm ost alw ays leads to poor team  perform ance.
To help team s assess their ability to foster debate w hile avoiding personal conflict, team s can
be asked to fill out surveys at various points in the process to evaluate their team  dynam ics. O n
five-point scales, team  m em bers can be asked to w hat degree are they debating ideas and the
design processes they are using, and team  facilitators can use this inform ation to assess
w hether interventions are required, as w e outline in the accom panying text box (―A dd M etrics
for Idea and Process D ebate‖).



Add M etrics for Idea and Process Debate

Team s need to know  how  w ell they are engaging in active debate. O ne sim ple but
effective survey tool that has been used w ith team s in the past has been to ask them  the
follow ing tw o questions on a scale of 1 to 5, w ith 1 representing ―to a little extent‖ and 5
representing ―to a great extent‖: (1) I feel that w e debate ideas w ithin our team , and (2) I
feel that w e debate the process to follow  w ithin our team . These m etrics should be
collected in at least tw o points. First, the survey should be run in the heart of concept
generation, such as after a team  has com pleted at least one brainstorm ing session and is
developing a range of potential product concepts. Second, the sam e survey should be
conducted after concept selection, w hen a team  has narrow ed dow n to one m ain concept
and is further refining the concept. H ow  m uch debate is ideal? The circum stances of the
industry and team s m ay change how  individuals rate a level of debate, and so the ideal
level of idea and process debate can vary by context. The scores of new  team s can be
com pared w ith successful team s in the past, allow ing m anagers to determ ine if team s need
to be rem inded of how  to encourage debate in the early stages of the process. A lso, if
scores am ong individuals w ithin a team  vary greatly, that can be a signal that intervention
is needed to see w hy team  m em bers have such disparate perspectives on the level of
debate‍ such as debates being dom inated by one or just a few  m em bers of the assigned
team , for exam ple.

A further point of im plem entation can be to em bed exercises in debating a design process as
part of team  training, as w e outline in the accom panying text box (―Conduct Scenario Exercises
to A nalyze Process O ptions‖). For exam ple, a case-study scenario can be given on a design
process that is under w ay, and team  m em bers can engage in debate as to w hat their next step
w ould be: D o they stay w ithin the sam e phase, do they proceed, or should they iterate back to
an earlier phase? D o they need to consider a different tool? R eference texts can be provided to
dem onstrate that m any alternative tools m ight be appropriate (e.g., K um ar, 2012), and team
m em bers can assess and debate w hich m ight be m ost beneficial as w ell as if iterating back to a
prior phase is beneficial. Rather than blindly follow ing a process of how  design w as done in a
textbook case, non-designers can learn how  to debate and evaluate the process and the range of
tools available to them .



Conduct Scenario Exercises to Analyze Process
O ptions

W hen adopting design thinking, it can be difficult for team s to understand how  the tools of
design thinking can be applied in m any different phases and that the specific order of tools
can change w ith each project. Conducting a case-study scenario exercise w here team
m em bers can learn how  to debate different process options can help team  m em bers to be
open to debating a range of options. Sources of case-study scenarios can include articles
from  PD M A Visions m agazine, cases and articles from  the D esign M anagem ent Institute,
and cases purposely w ritten for training team s w ithin a certain industry. For exam ple, a
team  that is w orking on new  service design in the food and beverage industry m ight be
given a case w rite-up describing the developm ent of a new  beverage bottle. The case m ay
describe, for instance, the need-finding activities that identified the potential for a product
that added recom m ended doses of vitam ins to a w ater bottle of the user's ow n w ater and
the initial ideation sessions that led to different m eans to inject and m ix vitam ins.
H ow ever, the case m ay note how  user reactions to initial prototypes identified a concern
w ith cleanliness. H ow  should the team  proceed? In this scenario setting, team s can debate
the m erits of further brainstorm ing about m ethods, of prototyping the delivery, and of
further involving users in understanding their requirem ents for ―cleanliness,‖ describing
w hat further inform ation they w ould need to gather to m ake their decision. Encouraging
debate in the safety of a scenario can help team s better explore options in their ow n
projects and help them  learn the benefits of spirited debate about next process steps.

M anage D esign Thinking Transitions
Even design team s that becom e good at debating both ideas and processes are not im m une from
difficulties along their design journey. Som e team s are m arkedly better than others in m anaging
design thinking transitions in key m ind-sets, as outlined in the second row  of Table 10.1. The
specific ―design thinking transitions‖ are those concerned in m aking the shift from  a high-
debate divergent m ind-set to an em phasis on execution w ithin a focus m ind-set.

O ne high-perform ing team  in the m edical device field w as very good at m aking the transition
from  debate to execution and focus. O ne m em ber reflected on their decision to use a special
glue instead of another attachm ent as part of their design, stating: ―O nce w e knew  that w e w ere
going to go ahead w ith glue, w e did not revisit. It w as not like, okay, at every m eeting you are
going to think about the need criteria [again].‖ M edtronic has been lauded as one com pany that
has been good at controlling too m uch ideation in the latter stages of developm ent. In contrast,
Sony's Playstation products have at tim es been cited as experiencing delays due to the inability
to focus on a few  innovations at a tim e rather than trying to incorporate m any last-m inute
additions.

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



set needs to be m oderated over tim e, an insight that novice team s m ay lack. A s design team s
m ove from  concept generation through to concept selection and final refinem ent, it is critical
for design team s to transition from  active debate to a focus on design execution. This can be a
great challenge for team s, and w e offer tw o points of im plem entation guidance, as outlined in
the accom panying text boxes.

First, team  leaders or facilitators should enforce a discussion of w here the team  is in their
process at regular points. For a project of six m onths' duration from  initial ideation through to
final prototype, there could be biw eekly check-ins w here m em bers can discuss the degree to
w hich they need to start to finalize key features of their concept, so to be able to im plem ent a
final prototype on schedule. A n exam ple ―process phase check-in‖ guide is given in the
accom panying text box (―Enforce D iscussion of Process Phase C heck-Ins‖).

Enforce Discussion of Process Phase Check-Ins

W hether called ―phases,‖ ―stages,‖ ―m ilestones,‖ or otherw ise, the relative position of a
team  in the developm ent process has im plications for w hat behaviors w ill be m ore
successful. Should a team  be in a divergent m ind-set or a m ore focused convergent m ind-
set? Either m ind-set m ay have a place at different process phases, depending on w hether
the team  needs to explore new  areas or needs to focus their efforts, though as deadlines
approach a focusing effort w ill be necessary. M any team s struggle w hen som e m em bers
are in a divergent m ind-set w hile others are focusing. By engaging in a process phase
check-in, the team  can consider w hether they should be encouraging debate‍ and if so,
w hat type‍ or if they should be focusing their effort on execution of the design. The
follow ing questions can help to inform  a process phase check-in, though the specific form
can be tailored to the context:

1. W here in the developm ent process does the team  view  itself, and do all m em bers
agree?

2. Is the team  currently needing to seek out diverse ideas and inform ation, or does the
team  need to select am ong ideas currently at hand?

3. W ould an iteration back to another process phase be helpful at this point?

4. W ould an iteration of a specific design thinking tool be helpful at this point?

Second, team s should consider developing a ―contract‖ of w hat ideas are decided on and no
longer open to debate, as w e outline in the accom panying text box (―Specify a ‐C ontract‒ of
Ideas N o Longer O pen to D ebate‖). Too m any team s get caught in the trap of revisiting
decisions over and over again. Team s need a procedure to help them  resist the urge to revisit
decisions already m ade, unless there is com pelling new  inform ation available to them . A s
m entioned, M edtronic has for years been very careful in docum enting aspects of their designs
as they proceed, w orking to m ake sure that the evolving design is w ell com m unicated am ong
all team  m em bers. This type of com m itm ent and discipline is especially relevant for the



product developm ent velocity of com plex products, ranging from  consum er electronics to
autom obiles.

Specify a ―Contract‖ of Ideas No Longer O pen to
Debate

D uring an innovation project, it can be difficult to know  w hen to narrow  focus to a few
ideas central to the product, as the iterative process requires holding m any options open
w hile needs are being continually reassessed. H ow ever, at a certain point, team s need to
decide w hich new  ideas that can be incorporated as product features are w ell enough
settled to be treated as fixed. A t one m ajor electronics com pany, they referred to a set of
fixed design criteria and related product ideas as being ―in the box.‖ O nce they had
enough data to support a certain feature of the final product, they put this criteria
m etaphorically ―in the box,‖ so all engineers and designers on the program  knew  these did
not m erit revisiting unless som e fundam entally new  inform ation cam e up. The ―in the box‖
listing served as their contract of w hich ideas w ere no longer open to debate. To
successfully specify a team  contract of ideas no longer open to debate, team s can consider
the follow ing steps:

1. N am e the contract, such as ―The B ox,‖ ―The Vault,‖ or ―The D esign Contract,‖ and
m ake sure all design team  m em bers are aw are of this contract at the start.

2. A t each m ajor m ilestone, be sure relevant team  m em bers can nom inate ideas or
features to be included in the contract.

3. Specify the voting process by w hich ideas or features can be added to the list.

4. M ake the contract readily accessible and visible to team  m em bers.

A dapt Tools under C hanging M em bership
W hile student design team s and design consultancies m ay have stable team  m em bership during
a project, real-w orld design team s in corporate settings often face a challenge of changing
m em bership. Som etim es people are m oved m idw ay through the project to other projects that
appear to have m ore pressing needs; at other tim es, new  people m ay join the team , com ing
from  other projects that have ended. These shifting team  com positions are challenging for tw o
reasons. The first reason is practical, resting on a question of inform ation transm ission.
W henever a new  m em ber joins a team , this new  m em ber needs to quickly learn w hat the
existing team  already know s. The second reason is em otional, resting on a m atter of trust. In
other w ords, a relationship needs to form  betw een existing and new  m em bers of the team  that
enables productive collaboration.

There are tw o specific points of guidance for im plem enting this strategy, as outlined in the
third row  of Table 10.1. B oth points of guidance for im proved onboarding of new  team
m em bers m ake use of design thinking tools and their outcom es. First, one tenet that underlies



m uch of design thinking is to w ork visually (Liedtka &  O gilvie, 2011). For exam ple, during
need-finding, using tools such as interview s and observations, design team s are expected to
display their data on available w ork surfaces to allow  for producing new  associations and
insights. Vertical surfaces in front of w hich team s can gather are particularly w ell suited for
these activities (D oorley &  W itthoft, 2013). Subsequently, these data are then transform ed in
visual tools such as journey m aps. Since the goal of these visualizations of the user and his
pain points is to create alignm ent w ithin the team  and betw een the team  and other stakeholders
(such as clients, executive m anagem ent, etc.), these tools capture the essence of m any hours of
the team 's w ork. For that reason, these visuals are also an effective tool to help new  team
m em bers quickly develop an understanding of key aspects of the project, and the resulting
guidance is that it is im portant for team s to proactively docum ent and share past elem ents of the
design journey. D esign team  leaders m ust ensure that their team s have access to appropriate
w orkspace and m aterials, as outlined in the accom panying text box (―Proactively D ocum ent
and Share Past Elem ents of D esign Journey‖).

Proactively Docum ent and Share Past Elem ents of
Design Journey

Com plex situations com posed of m any different kinds of inform ation are best understood
and interpreted w hen displayed in their com plexity on w ork surfaces sufficient in size so
that they allow  m aking connections and associations. M ost industry ―w ar room s‖ have this
aspect as their underlying idea, w hether set up in a m ajor design consultancy like
Continuum  or a m ajor autom otive m anufacturer such as Toyota's ―O beya‖ room s. In ideal
situations, design team s occupy project room s w hose w alls they can use to lay out their
data from  interview s, ethnographic observations, draw ings, storyboards, and findings. In
situations w here design team s do not have access to perm anent project space, it helps to
m ake ―m ovable w alls‖ available to w hich com plex sets of inform ation can be attached but
are them selves m ovable. Such m ovable w alls can range from  24― Õ 36‖ posterboard to 4'
Õ 8' foam board. The task for team  leaders and m anagers is to m ake available the m aterials
as w ell as the storage space for the boards (w hich m ust be very quickly accessible). For
3D  m aterials and prototypes, project boxes (or ―cubbies‖) have proven very helpful,
keeping item s at hand that reflect the design process already undertaken.

Second, in addition to using the outcom e of design tools as an onboarding device for new  team
m em bers, som e of the tools them selves can also take on this purpose. For exam ple, being part
of a structured collaborative brainstorm ing session is an intense and highly social experience,
and this process can help team  m em bers learn w hat know ledge is available w ithin the team
and w hat lines of thinking have been explored. A s one designer w ith the firm  ID EO  put it,
―B rainstorm s teach us w hat designers and clients know , and how  to fit it together‖ (Sutton &
H argadon, 1996, p. 696). A s a consequence, m anagers and design team  leaders can use the tool
of brainstorm ing not only to generate ideas but also as a w ay to integrate new  team  m em bers



faster, as w e outline in the accom panying text box (―Purposely U se B rainstorm ing for
O nboarding N ew  M em bers‖).

Purposely Use Brainstorm ing for O nboarding of New
M em bers

Brainstorm ing is a particularly w ell-suited tool for integrating new  team  m em bers. The
underlying reason is that w ell-facilitated brainstorm ing sessions create a w ell-defined and
protected space for idea exchange and generation. The typical rules for brainstorm ing
such as ―one conversation at a tim e,‖ ―generate m any ideas,‖ ―crazy ideas are w elcom e,‖
and ―suspend judgm ent‖ create such a space, and in this environm ent new com ers face
low er entry barriers for participating. In other w ords, a second purpose of a
brainstorm ing session can be to serve sim ultaneously as an icebreaker. O ne team  w orking
on the developm ent of a m edical device purposefully used several brainstorm ing sessions
to help new  team  m em bers get ―ram ped up to speed‖ w ith a com plicated project in
surgical products.

10.4 Conclusion
The three key team  strategies and associated im plem entation guidance can help team s best
adopt tools to the real-w orld experience of design thinking as non-designers. M em bers of
design team s w ill increasingly com e from  ranks of professionals w ho do not have the luxury of
academ ic design preparation, and it can be possible that the challenges of design could put
them  off a sustained use of design thinking. D esign thinking encourages us to be flexible in how
w e view  a given situation, and to that end these team  strategies help team s to engage w ith
design thinking in an adaptive w ay that gets to the heart of view ing design thinking as a
valuable but flexible toolkit for innovation.
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Chapter 11
Developing Design Thinking: G E Healthcare's M enlo
Innovation M odel

Sarah J. S. W ilner
W ilfrid Laurier U niversity

Introduction1

D esigners are trained in their field's logics, but m any organizational m em bers w ith a stake in
new  product developm ent have had little, if any, exposure to design thinking's precepts. Yet if
design is im portant to firm s' value creation, w e m ust consider w ays in w hich its practices
m ight be instilled beyond the design departm ent. To provide guidance and inspiration, this
chapter looks inside one m averick internal design studio's efforts to em bed design thinking
w ithin one of A m erica's oldest (and am ong the w orld's largest) com panies: G eneral Electric
(G E). Tracing the developm ent and im plem entation of the studio's M enlo Innovation
Ecosystem , I exam ine the process, challenges, and outcom es of creating an internal design
thinking innovation program .

Thom as Edison's M enlo Park research laboratory is often credited as being the first industrial
research and developm ent lab. Several im portant innovations em erged from  w ithin it,
including incandescent bulbs and phonographs. M ore than a century later, the legacy endures:
invention and innovation continue to be central to G E's culture and operations, a strategic
perspective captured in the organization's slogan: ―Im agination at W ork.‖

11.1 G E Healthcare's Design O rganization
The design studio at the heart of this story is part of G E H ealthcare, a strategic business unit
headquartered in the United K ingdom  and em ploying m ore than 46,000 people w orldw ide. G E
H ealthcare's early innovations included X -ray tube technology, and today the organization
continues its groundbreaking w ork, specializing in m edical im aging and inform ation
technologies, diagnostics, patient m onitoring system s, drug discovery, biopharm aceutical
m anufacturing technologies, and perform ance solutions services.2

G E H ealthcare's G lobal D esign group is a cross-functional organization w ith offices in the
United States, France, China, India, and Japan. The group's practice includes m ore than 60
professionals across m ultiple disciplines: industrial design, interaction design, design
research, innovation, hum an factors, ergonom ics, cognitive psychology, visual design, surface
design, and technology architecture. The unit w hose practices are described in this chapter is
global design's largest group, and its w ork is distributed across all product groups to enable
product branding alignm ent, and innovation.



Evidence of the design studio's success includes 10 International D esign Excellence Aw ards
(ID EA ) acquired in just the past three years, placing G E H ealthcare in league w ith A pple and
Sam sung in corporate design recognition. The team 's design philosophy is sum m arized by the
phrase, ―The M agic of Science and Em pathy.‖

W hether a product, user interface, or environm ent, our philosophy is to enrich that
experience w ith technology, delight, hope, and understanding of hum an needs O ur design
values [include] authenticity; em pathetic design; shared intelligence and trusted
relationships; im agination at w ork; essential expression; and the science and m athem atics
of beauty.

G E  H ealthcare docum ent, ―G lobal D esign/U ser Experience‖ (2012) for internal
distribution only.

Such values have im proved both business perform ance and patient outcom es, and one of the
key m eans of transm ission has been an initiative called ―the M enlo Innovation Ecosystem ‖
(hereafter, ―M enlo‖). M enlo w as established to dissem inate design thinking in team -based
environm ents, and has triggered a num ber of strategic and cultural conversions‍ the latter,
arguably, the biggest challenge of adopting design thinking. W hile M enlo's scope continues to
evolve, its central activity is a series of m ultiday w orkshops that help internal team s solve
their business challenges by encouraging both individuals and team s to shift how  they think and
act.

11.2 The M enlo Innovation Ecosystem
Established just over five years ago, M enlo is evolving, and w orkshops are dynam ic w orks in
progress. H ow ever, several com ponents stay constant, having em erged from  a unique blend of
organizational needs, history, and skills. M enlo's leaders have tested a range of w orkshop
structures and tim e fram es, settling on a five-phase approach delivered over the course of
approxim ately 10 w orkdays (the w orkshop is suspended m idw ay for field research; see Table
11.1). H ow ever, not every team  engagem ent includes all phases. D epending on the challenge,
som e team s m ight, for exam ple, com plete their M enlo engagem ent w ithin three to five days.

Table 11.1 Phases of the M enlo Innovation W orkshop

Stage Purpose R oles of People
Involved

K ey A ctivities D uration

1 Exploratory G et brief from
business leader on
goal
D ig into team
challenges,
identifying struggling
team s

N on-M enlo:
―Sponsors‖; 3 key
m anagers
M enlo: O ne or tw o of
the program  leaders

Briefing by
sponsors
D eterm ination of
key problem  to
address in M enlo
D eterm ination of
the duration and
fram ew ork of the

1 day



w orkshop
D efinition of
participant team 's
m akeup

2 B oot cam p Trust building;
learning to divert
from  less helpful
corporate culture
norm s
Team  building
Build em pathy via
im m ersion
Ideation and rough
prototyping
First pass at a
research question
Ends w ith team
returning to their
areas w ith a new
m ind-set and fram e
for future

N on-M enlo: W hole
team
M enlo: Facilitator and
coaches. M enlo
advises on com position
of team  of people
attending this phase
(like ―ensem ble
casting‖).

Initially: Trust and
interpersonal
learning
N ext: A djacent or
sim ilar (non‌health
care) design
challenge
T hen: Introduction
to research and
plan developm ent

4 days:
℮3 days
boot
cam p
℮1 day
of ―W hat
w e w ish
w e
knew “ ‖
research
planning

3 Im plem enting
the
R esearch
Plan

Take learning/new
m ind-set back to
daily task
W ork on research for
actual challenge

N on-M enlo: W hole
team  m ay not be
involved but is strongly
encouraged to
participate
R esearch Specialists:
Serve as guides to core
team  during research
activities and are
responsible for overall
research strategy and
data
capture/consolidation
M enlo: Coaches serve
as integrator and
facilitator back at hom e
area

D ata collection,
etc. M ay involve
outside suppliers

1‌3
m onths

4 Innovation
C am p:
Ideation
+ report out

M ove from  research
to opportunity: key
innovation stage
A deep dive into the

N on-M enlo: W hole
team  + m ay involve
custom ers (internal or
external); + top

R esearch sum m ary
A ctive listening to
custom ers, if
present

5 days



problem  and
potential solutions
R eport out: Present
concept/solutions to
top m anagem ent

m anagem ent for report
out
M enlo: A ll

W riting opportunity
statem ents
(individually, then
grouped and voted
on)
Ideation based on
findings
Prototyping
Solution iteration
H igh-level
solutions (3‌5
concepts)
Identification of
intellectual
property filing
opportunities
R eport/presentation

5 Follow  U p
(new  phase:
currently
under
developm ent)

O ngoing support to
team s that have
participated in
M enlo w orkshops to
ensure that new
m ind-sets and
behaviors are put
into action after the
w orkshops are over.

N on-M enlo: A s needed
M enlo: Core coach

U nder
developm ent, but
m ay include:
O pen houses w ith
m ultiple
team s/w orkshop
alum ni
Scheduled check-
ins to m onitor
progress
Em bedding a coach
in the project team

TBD

Phase 1: Exploratory
A m ong the m ost critical phases is the first m eeting w ith a team 's sponsors‍ w ho initiate the
w orkshops‍ know n as ―Exploratory.‖ Exploratory is analogous to w riting a project brief;
initiating a dialogue betw een team  leaders and M enlo staff, this initial phase provides a forum
for determ ining key issues and helps ensure that the resulting w orkshop process w ill allow
participants to succeed in addressing them . It also reflects the consultative and em pathetic
processes of design thinking.

M enlo coaches listen carefully to sponsors in order to diagnose the cause of their challenge.
O ften, how ever, they m ust also dig deeper, seeking clues to com plicating factors that m ight
inhibit or underm ine possible solutions. This process reflects a critical assum ption in the
M enlo m odel: the problem  a team  is experiencing is likely not a function of its raw  ability, but



rather a sym ptom  of m ore subtle issues. A ccordingly, M enlo leaders inquire about business
problem s, but also probe further to uncover possible im pedim ents. The team  m ay have an
inability to com m unicate effectively, or m ay not have found an effective solution because they
haven't really understood the custom er's point of view .

D uring Exploratory, M enlo staff also preview  their approach to the sponsors, including
w orking through sam ple activities, to expose the sponsors to M enlo's principles and
environm ent as w ell as m anage expectations and achieve consensus on the w orkshop's
objectives and basic structure. A t the end of Exploratory, staff w ill have gathered enough
inform ation to begin form alizing a delivery plan for the full-team  w orkshop, including
custom izing its content or duration for a team 's specific needs. D ecisions m ade at this stage
include determ ining:

The specific program  fram ew ork that can best address the business challenges.

The team  and individual skills that w arrant developm ent.

K ey activities to foster and build those skills.

D uration and tim ing of the w orkshop(s).

Plans for offsite trips or special guests.

Possible additional support from  team  sponsors going forw ard.

Participants, in term s of both functional area/expertise and leadership level.

A t M enlo, the last item  is know n as ―ensem ble casting‖ and is approached as a director m ight
assem ble a dram atic group, by considering how  each actor's unique skills, personality, and
point of view  can contribute to the group's perspective and perform ance as a w hole. For
exam ple, if a group is having difficulty developing a new  product, the team 's m anager m ight
assum e that engineers alone should attend. H ow ever, M enlo staff m ight also suggest that
representatives from  m arketing, hum an resources, or even an individual from  another business
area entirely w ho is not w orking on the project be present to add new  sources of inform ation
and bring fresh insight.

Phase 2: B oot C am p at the M enlo Innovation Lab
The next phase is know n as ―Boot C am p‖ because it is an intensive preparatory experience
intended to build trust, develop basic skills, and facilitate the team 's cohesion for the
innovation ―battle‖ to com e. Like m ilitary boot cam p, participants are sent to a new , unfam iliar
site for training: the M enlo Innovation Lab. The open-space lab is designed to foster
com m unication and collaboration. Furniture is m obile, adaptable, and com fortable. Bright
orange, part of the M enlo graphic identity, accents the lab area, w here it signifies energy and
stim ulates creativity. JW D -C reative, the agency that w orked on the M enlo lab identity, notes
that they w ere inspired by Edison's ow n w ords: ―H ell, there are no rules here; w e're trying to
accom plish som ething.‖3 In this sense, the M enlo boot cam p is the antithesis of m ilitary
training because the objective is not for innovation team  m em bers to surrender their



individuality, but rather to function productively as a cohesive unit.

The next clue that the design thinking w orkshops are not ―business as usual‖ is the request that
participants surrender their m obile devices. A s one design coach said, ―This is w hat w e used
to call a w et lab: [rather than a device, w e w ant you to] use your head, use your anatom y‍ use
your brain‖ (Law rence ―M urph‖ M urphy, chief designer and facilitator, M ay 2014). H e
recounted an occasion w hen participants w ere distracted by a significant reorganization
happening w hile the team  w as aw ay in the w orkshop training. Sensing the stress, the M enlo
staff show ed a video by H onda autom otive articulating its ―K ick O ut the Ladder‖ philosophy.
The phrase describes a situation in w hich an individual is striving and clim bing and, just as he
gets to a high rung, the ladder is kicked out from  under him . The m etaphor conveys that
valuable change cannot be achieved by m oving safely and increm entally (rung by rung);
instead, innovation happens w hen not innovating is not an option. A fter show ing the
participating team  the video during a lunch break, the coaches erected a five-foot ladder in the
lab and directed participants to leave their devices‍ and the tickertape of unsettling new s
being broadcast there‍ on its steps.

D uring boot cam p, a team  is guided through exercises that foster trust, lateral thinking (D e
Bono, 1992), em pathy, creativity, im provisation, and collaboration. It is an experiential
onslaught intended to break conventional m odes of interaction, rem ove m asks of professional
personas, and create a team  that not only functions together, but functions better as a unit.

For exam ple, if Exploratory found that the team 's interpersonal com m unication skills w ere
causing an innovation bottleneck, the facilitator m ight lead the team  in an exercise called ―Pile
of R ocks.‖ Everyone sits on the floor around a large pile of rocks; each participant is told to
select a rock, look at it, and then place it back on the pile. They are then told to retrieve their
rock, and the difficulty of doing so quickly conveys the im portance of focus and attention to
seem ingly trivial details. N ext, each is paired w ith a partner, to w hom  they m ust describe
―their‖ rock so that their partner can retrieve it. H aving to characterize an object that could
easily be dism issed as indistinguishable requires precision of specification: ―gray and round‖
is insufficient, and success com es only to pairs w ho can effectively com m unicate. A n im portant
part of the exercise is participants' discovery that not everyone shares identical concepts of
vague descriptors such as ―large‖ or ―sm ooth.‖

In this activity, as in m any conducted by the M enlo team , the first im pression can be one of
absurdity‍ w hy pull advanced engineers aw ay from  projects to pick rocks out of a pile? But
dism issing these as ―silly gam es‖ w ould be a m istake. Instead, one lesson to draw  from  this is
the im portance of disruption. The M enlo team  speaks of the im portance of ―scraping the G E
off‖ participants. This phrase is not m eant as a slight to G E, but rather is a w ay of expressing
that innovation requires departing from  the norm . G E is populated by very bright people
accustom ed to achievem ent w ho w ant to be show n a system  so that they can m aster it. Yet so-
called ―w icked problem s‖‍ the very kind that can catalyze radical innovation‍ defy quick
m astery. Introducing an entirely new  form  of playing field disrupts existing operating m odes
and forces participants to experim ent w ith 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 w ord that this person is saying to go be
able to find that rock. A nd they learn that w e're not alw ays great at com m unicating to one
another; w e usually don't listen very w ell at all. W e have tons of other crazy stuff that w e
do, and it's all the product of thinking about im m ersive activities that w e can do to get a
participant in the spirit of noticing w here these problem s are probably going to show  up.
A fter they've experienced an issue w ith team  m em bers in an activity, and they still have
that feeling, w e ask them , ―H ow  does sam e issue this show  up at w ork?‖ It's really easy to
m ake that quick connection w hen it's still raw .

D oug D ietz, Innovation Architect, m em ber of core M enlo team , and M enlo
Facilitator, personal interview, M ay 15, 2014.

A second prem ise and lesson to be draw n from  the M enlo m odel: experiential learning is
exponentially m ore pow erful than passive inform ation transfer. The eccentric activities are not
intended to be literal skill training, but rather the m eans to foster m em orable experiences,
w hich in turn precipitate em otion that can be connected to a larger concept. B eing told to ―pay
attention‖ and ―listen carefully‖ is far less effective than having a visceral m em ory of finding
an effective strategy to help a colleague find one specific rock am ong dozens.

Reflection is a critical step in transform ing experience into m eaningful learning, and at M enlo,
tim e is alw ays reserved to debrief at an exercise's end. B efore m oving to a new  activity or
phase, the subteam s return to a single group to consider and answ er a single, critically
im portant question: ―W hat just happened?‖ This part of the process can som etim es take as
m uch tim e as the activity itself. Reflecting on w hen a sim ilar interpersonal dynam ic occurred
during a typical project back at the office, noticing how  and w hich em otions w ere provoked
during an exercise, or explicitly articulating the specific connections participants m ake
betw een their expectations and their experiences‍ all serve to cultivate ―group genius,‖ the
synergistic benefits that high-functioning team s develop. M oreover, although reflection is
encouraged directly after activity com pletion, facilitators also structure the w orkshop's arc so
that the ―payoff‖ of a given exercise doesn't appear until later in the process. The skills that
accrue in the course of m ultiple active listening, collaboration, and creative problem -solving
exercises are intricately w oven into a team 's new ly form ing ability to m ove as a unit tow ard an
objective. It is often not until a later stage that individuals can be m ade aw are of how
differently their team  has begun to function, com pared to w hen it began the w orkshop process.

This conversion is particularly transform ational for em ployees of large com panies assigned to
cross-functional, som etim es geographically dispersed, w ork team s, for each exercise provides
a highly personal, m eaningful introduction to colleagues w ho until now  m ay only have been a
nam e at the bottom  of an e-m ail. W hether com peting against other sm all groups to erect a
cam ping tent in silence, describing yourself as an app, or introducing oneself through a collage
that answ ers the question, ―W here do you feel the m ost and least creative?‖ Boot Cam p
activities not only ignore traditional functional skills, but are designed to be challenging for all
participants, an equalizing process that focuses talent at the team , rather than individual, level.

A third lesson of the B oot Cam p process‍ and perhaps a critical explanation for the failure of



som e com panies w ho have tried to adopt a design thinking orientation‍ is that enabling or
activating a design m ind-set is critical before any other m odes of practice can be introduced.
The M enlo facilitators em phasize that readiness is key to a team 's ability to successfully learn,
practice, and im plem ent design thinking principles.

You m ight not get to a traditional design-thinking exercise for days, but that's a version of
getting them  to ―fail early.‖ The traditional design thinking exercise m ight not happen until
the m iddle of D ay Tw o. You need to spend the entire previous day m ore on team  activities
or higher-level principle w ork to get the team  w orking w ell.

M ark C iesko, M anager of G E  H ealthcare A m ericas Studio and M enlo C oach,
personal interview, M ay 15, 2014.

Indeed, readiness can be understood as providing the experience of design thinking principles
w ithin the product developm ent team ‍ prototyping, failing early and often, custom er-centric
em pathy‍ before labeling them  as such.

It is a very im portant factor, internal em pathy for the team . For every organization that is
team -based, m ost of the developm ent and innovation happens w ithin team s. W ithout this
em pathy and w ithout setting the team  up for success, everything else that you do w ill
either be subpar or w ill not w ork at all.

E m il G eorgiv, Senior M enlo Innovation Strategist and M enlo Facilitator, personal
interview, M ay 16, 2014.

Fostering group genius‍ team s that w ork in concert and synergistically to allow  relevant and
pow erful solutions to em erge‍ is a core value at M enlo. Indeed, although sponsors m ay have
articulated a project-based objective during Exploratory, that project is not directly addressed
during B oot Cam p. A ccording to M enlo philosophy, attacking the problem  w ith existing
perspectives, group dynam ics, project history, and personal ―stakes in the ground‖ can result in
only increm ental results. Boot Cam p is an opportunity to im m erse the team  in a non‌health care
setting to help them  learn how  to see and solve problem s w ith fresh perspective.

For exam ple, a team  that engaged M enlo for a problem  w ith poor w orkflow  assum ed their
problem  w as softw are related. The team  w as given a (seem ingly) unrelated assignm ent: to
redesign the fast food restaurant drive-through experience. A s one facilitator explained, ―W e
needed to help them  see that w orkflow  w asn't about a specific tool‍ softw are‍ but about the
critical relationships am ong inform ation, people, and needs.‖ Subgroups ideated concepts,
w hich w ere then presented in a series of skits (itself an introduction to the concept of consum er
journey prototyping). O ne team 's solution called for the m enu to be projected onto the car
dashboard so it w ould be easier to read; the em ployee taking the order becam e a ―health
concierge,‖ and the custom er's car w as w ashed w hile w aiting for the order to be filled.

O ne M enlo facilitator noted that m aking early design thinking trials rem oved from  the actual
business problem  provides freedom  and space for creativity: ―It's not health care related, so
they can be free to see how  [re-im agining w ork flow ] feels.‖ The resulting solutions can even
surface issues that are relevant to the specific healthcare issue facing the team ‍ how  can value
be added during experiences like w aiting that w ould otherw ise be experienced as pain points?



W hat happens w hen em ployees start w ith the consum er's perspective?

The ―design a better drive-through‖ exam ple highlights other im portant Boot Cam p
com ponents. These include opportunities for problem  im m ersion, ideation, prototyping, and
iterative refinem ent. Contextual im m ersion fosters em pathy, both for team m ates and for
custom ers. A s one facilitator asserted, ―Em pathy isn't transferable,‖ m eaning that if a team
doesn't share com m on experiences, it is unlikely to engage in m eaningful interpretation and
action. The w orkshops' inherent ―learn-do-reflect‖ philosophy provide opportunities for
participants to collectively experience design principles like ―fail early, fail often‖ as a team .

It is hard to overstate the significance of conveying these principles through practice. In an
engineering-led culture such as G E's, the reflexive response to problem s is m ore likely to
focus on system  developm ent and control than on generating potentially m essy, irrational, or
em otional ideas. ―[M anagers] often w ant to feel control,‖ noted a coach. ―It's hard for them  to
let the team  find its ow n w ay to address the challenge. B ut not letting go strangles creativity; it
usually just doesn't w ork w ell.‖

M enlo leaders have created a variety of w orksheets to allow  participants to docum ent their
learning in w ays that they can refer back to and be inspired by w hen daily responsibilities
insinuate them selves again. For exam ple, a w orksheet entitled ―D esign Thinking: Take It
H om e,‖ features three colum ns. C olored hexagons, each containing one of the fundam entals of
design thinking practice (e.g., ―Em pathy,‖ ―D efine,‖ ―Ideate,‖ etc.), are literally at the center of
everything, dotting the length of the page like stepping stones across a river. Each is captioned
w ith useful prom pts (e.g., the w ords listen and inquire underlie ―Em pathy‖). The top of the
otherw ise unm arked left side of the page is labeled ―Personal B ehaviors‖; the colum n running
along the right side is labeled ―B usiness C hallenges.‖ The m essage is clear: individuals cannot
reap the rew ards of design thinking unless their ow n behaviors are synchronized w ith the
objectives they are w orking on for their business.

O n the fourth day of B oot C am p, team s focus their efforts on ―W hat W e W ish W e K new ,‖ an
activity that asks participants to consider the kind of inform ation they need to m ove their
project forw ard. The list that results form s the basis of a research plan to gather the
inform ation that can m ake proposed solutions m ore likely to succeed.

Phase 3: The R esearch Plan
The phrase ―design research‖ describes ―any num ber of investigative techniques used to add
context and insight to the design process.‖4 O nce a team  has determ ined w hat they need to
know  to advance their desired innovation, M enlo's leaders help them  identify the research
m ethods that can best address their questions. These m ight include observation, contextual
inquiry and cultural probes, interview s and focus groups, or techniques to reveal user
em otions. N o tw o projects are identical, so the num ber and com bination of m ethods em ployed
vary by project.

The team s are m atched w ith design researchers w ithin G lobal H ealthcare D esign, w ho guide
them  through data acquisition and analysis in preparation for the next w orkshop phase. W hile



the design researchers are specialists and external suppliers are som etim es brought in to assist,
the M enlo philosophy is grounded in experience, so facilitators strive to m axim ize team
participation during the research phase, w hich is the longest portion of the Innovation
W orkshop m odel and can last up to three m onths. W henever possible, the plan includes
m ethods requiring engagem ent, a critical step tow ard fostering em pathy. Facilitators have
found that w hen participants observe or interview  custom ers firsthand, they develop new
appreciation for the perspective of those for w hom  they are developing a solution. Just as
exhorting w orkshop participants to pay attention is less effective than placing them  in a setting
in w hich they w ill fail if they don't, telling those involved in developing a product to be
m indful of user experience is not nearly as effective as engaging w ith the technicians or
patients for w hom  a device or process is being developed. H ealth care is, after all, a context
w here design can have life or death consequences. M enlo facilitators report w itnessing deep
transform ation in perceptions and behavioral patterns of w orkshop participants w ho are
afforded the opportunity to not only learn about, but also develop em pathy for, custom ers by
personally conducting design research.

The research findings provide the foundation on w hich solutions are evaluated.

Phase 4: Innovation C am p
The fourth phase of the M enlo program  is Innovation Cam p. There, the research results are
presented, and w ork begins tow ard solving the initially identified business issue. C o-creation
is im portant for success, so custom ers are frequently invited to this stage of the w orkshop to
talk about their experiences and challenges, w hile participants practice active listening. A  new
experience for m any m anagers and their custom ers, the results deepen relationships w ithin the
team  as w ell as w ith external stakeholders. A nd, now  that the team  has considered the research
results in light of their custom ers' input and feedback, they are ready and able to (re)define the
original business objective.

Participants are taught to w rite ―opportunity statem ents,‖ brief sum m aries of the problem  to be
solved. Such statem ents, prefaced by the phrase, ―w ouldn't it be nice if“ ‖ prepare the ground
for the ideation that follow s, so participants m ust identify the need to be addressed, rather than
determ ine a specific type of product that w ould fill a gap. Coaches w ork to ensure that
statem ents are neither so broad that they are too general to w ork from  (e.g., ―W ouldn't it be
nice if w e m ade a better health care experience for patients?‖), nor too narrow , w hich w ould
presuppose or only provide a very lim ited solution (―W ouldn't it be nice to give every patient
an iPad to custom ize their room  lighting?‖). A  better opportunity statem ent m ight read
som ething like, ―W ouldn't it be nice if w e created a m ore com forting patient environm ent?‖
because it identifies the goal but allow s for m ultiple possible solutions.

Individuals are encouraged to develop six to eight opportunity statem ents. The statem ents, each
w ritten on a sticky note, are then aggregated on large w hiteboards and clustered into com m on
them es. N ext, participants vote for their preferred opportunities by placing sticker dots on
those they believe w ill be m ost im portant to develop further.

W ith a new  level of focus, the group begins ideation exercises, inventing possible solutions for



the opportunity statem ents w hile learning how  to accept rather than dism iss others' concepts
and build on them . R ejection em erges organically, the by-product of a ―build to learn‖
philosophy in w hich sim ple, rough prototypes are constructed and tested. Those that fail are
im proved and the revised prototype is, in turn, retested. Such iterative im provem ent helps
focus the group on m eaningful, em pirically evaluated solutions and m inim izes failure once
resources have been invested. Im portantly, custom ers are frequently included in the prototyping
stage of the project, w here they are invited to critique and co-create em erging concepts.
A ccording to senior M enlo innovation strategist Em il G eorgiev, m ultiple patent filings have
em erged from  M enlo innovation w orkshops that included custom ers as co-inventors.

O f the m any solutions developed and prototypes tested, the team  selects three to five concepts,
presenting them ‍ w ith collective pride and conviction‍ to senior leaders on the final day of
the w orkshop.

Phase 5: Follow -U p
From  its inception, M enlo has em phasized its ow n continuous im provem ent. So w hile early
w orkshops w ere successful at shifting m ind-sets and driving new  behaviors, over tim e the
M enlo group realized that the transform ation individuals and team s experienced during the
w orkshops w as som etim es not sustained once they returned to the old habits of their norm al
w ork environm ent. Early attem pts to stave off relapse focused on having participants com plete
exercises like the ―take it hom e‖ w orksheet described above to rem ind them  of im portant
lessons and principles. W hile still im portant, these efforts are now  supplem ented w ith m ore
form al processes to transition team s back to their units as w ell as provide support w hen they
tackle their business challenge w ith full resources and accountabilities.

The structure for this new est phase is still in developm ent, and like the entire M enlo program ,
its im plem entation is custom ized for specific team s. N evertheless, M enlo leaders have been
experim enting w ith a range of form ats to address the needs of current team s as w ell as the
grow ing group of w orkshop alum ni, w ho form  an im portant organizational learning and support
netw ork. C urrent plans include hosting open houses for M enlo participant-alum ni to share new
design techniques, challenges, and ideas; scheduling a series of checkpoints so that the team
can touch base w ith its facilitator; and having a coach em bedded w ithin the team  during its
further project developm ent.

11.3 The Significance of Design Thinking at G E
Healthcare
The technology required for m agnetic resonance im aging and other sim ilarly sophisticated
m achines traditionally drove product developm ent at G E H ealthcare. Prior to establishing
M enlo, design's role had been inscribed w ithin prim arily ergonom ic and styling concerns, a
task som etim es derisively characterized as ―colors and covers‖ (D ietz, personal interview ,
Septem ber 8, 2009). Indeed, a culture that privileged increm ental engineering innovation over
user experience dom inated at G E H ealthcare less than a decade ago.



In an organization as old and as large as G E, cultural change is unlikely to result from  a single
m em orandum . O ne early catalyst to focus on the ―hum an side of the equation‖ through design
cam e in the form  of a project initiated by D oug D ietz, a 25-year veteran of G E H ealthcare's
design team . In 2008, D ietz w as visiting a children's hospital to check on a m agnetic resonance
m achine he had w orked on. A s he spoke to a technologist about the m achine, he w as satisfied
and proud: the device w as functioning and serving the radiology departm ent w ell. B ut his visit
w as interrupted by the need to leave the room  because a patient w as being brought in for
scanning. The little girl w as crying, terrified of the m assive m achine and the unknow n
procedure to com e.

Encountering the child w as a turning point for D ietz, w ho began a cam paign to change the
health care experience for som e of G E H ealthcare's youngest and sickest consum ers. D ietz and
a radiology team  took the issue of custom er experience as the problem  focus for an early
design thinking w orkshop, and the result w as ―A dventure Series,‖ a dram atic redesign of the
radiology im aging experience for pediatric clients and their fam ilies. A n im m ersive experience
in w hich storytelling and im agination transform  pediatric radiology from  a frightening, anxiety-
laden experience into a D isney-like them ed adventure, A dventure Series5 illustrates the pow er
of design to positively influence and accom plish m ultiple objectives for a range of
stakeholders.

The series has been profitable, in part because the redesign helped key custom ers for the
m achines‍ pediatric hospitals‍ to differentiate their institution in a m eaningful w ay to their
stakeholders: parents. W here once the im aging equipm ent had been purchased by hospital
procurem ent as needed, m ixed and m atched across brands, the series has strengthened loyalty
for G E's suite of im aging devices, w hich are fully integrated w ithin the service delivery
concept. Perhaps m ost im portantly, A dventure Series has increased com fort and com pliance
for patients, w hich has resulted in a cascade of positive outcom es including low er sedation
rates, low er treatm ent costs, few er com plications, and increased satisfaction for patients'
fam ilies, w ho are an integral part of the treatm ent process w hen the patient is a child.

The im pact of the A dventure Series's developm ent w ent beyond m arket and m edical success. It
w as also an early exam ple of w hat allow ing designers to do m ore than style m achines m ight
m ean for the G E H ealthcare organization. A nd w hile the pediatric context w as an accident of
D ietz's initial site visit, it becam e an im portant advantage to fostering support w ithin G E. For
exam ple, the project w as initiated as a pilot w ith the C hildren's H ospital of Pittsburgh, and the
hospital's enthusiastic participation highlighted the benefits of co-creating w ith key custom ers.
Senior designers D ietz and M urphy m odeled best practices by conducting extensive
observational research and w orking closely w ith stakeholders including radiologists,
technologists, child life specialists, nurses, patients, and fam ilies to better understand the
experiences of users at every touch point. The A dventure Series project also dovetailed w ith
the arrival of a new  general m anager for the G lobal H ealthcare design practice, B ob Schw artz,
from  Procter &  G am ble in 2007. H aving com e from  a consum er products firm , Schw artz w as
passionate about the im portance and influence of experience in each point of the sales channel,
from  retailers to buyers to end consum er. N ot long after Schw artz's arrival and the initial
developm ent of the A dventure Series, a ―product experience‖ group w as form ally established



in the design practice.

It is difficult to underestim ate the im portance of ―buy-in‖ w hen proposing a design-based
initiative, and to that end the A dventure Series becam e an im portant public relations tool
across the organization. W hen G E launched H ealthym agination as a sibling to its original
Ecom agination cam paign, leaders throughout the organization looked for illustrative exam ples
to help them  adopt the initiative. D ietz proudly recalls the excitem ent and engagem ent Schw artz
heard from  leaders from  another organization, then a prom inent G E subsidiary: N B C
U niversal, w here television executives, engaged by the colorful im ages and stories of kids'
transform ational experiences, w ere suddenly interested in learning m ore about radiology.

Success Factors
M enlo's developers are quick to credit those from  w hich they have draw n guidance and
inspiration in developing their innovation lab m odel. A m ong these are Stanford's d.School;
P& G 's C lay Street initiative; The C reative Problem  Solving G roup, and M atrixw orks' M ukara
M eredith and Sean Sauber. The follow ing factors are com m on to Stanford, P& G , the Creative
Problem  Solving G roup,6 M enlo, and other successful innovation labs:

Physical factors: H aving a separate physical space that can both signal the end of ―w ork
as usual‖ and provide a safe environm ent in w hich to be vulnerable w hile learning and
experim enting is vital. The space should be conducive to creativity, w ith no corporate
boardroom  or classroom -style m eeting room s, com fortable and adaptive furniture, and
am ple m aterials for expression.

C ultural conflict: D eeply entrenched organizational norm s; function-based thought w orlds
and national culture can each create barriers to understanding, stifle creativity, and
contribute to discord. M enlo's leaders have found that recognizing the sources and
sym ptom s of stress and dysfunction is im perative to am eliorating it. H ow ever, these
underlying tensions are rarely addressed directly, but instead are coaxed out in the course
of activities designed to surface‍ and eventually resolve‍ them  organically.

A utonom y: The im portance of a ―skunkw orks‖ level of independence cannot be overstated
in creating an effective design thinking program : bureaucracy is innovation's kryptonite. A t
M enlo, the leadership is largely supportive of the training program  (som e top m anagers,
like M ark C iesko, M anager of the A m ericas D esign Studio, are also facilitators), but
M enlo program s are conducted separately from  the design studio's usual projects.

C hallenges to O vercom e
M enlo has not been w ithout its challenges, and new  hurdles regularly appear. These include:

R esource allocation: It can be difficult for program s w ithout know n outcom es‍ like
design thinking‍ to secure sustainable funds. N ot only is leadership support im perative,
but it is equally valuable to develop new  business m odels. M enlo, for exam ple, generates
som e of its funding by operating as an internal consultancy.



G row th: Success breeds opportunities, but grow th can strain resources. A t M enlo, there
are tw o areas currently exerting (w elcom e) pressure on the program : the first is having
adequate staff to conduct w orkshops w hile m aintaining quality and consistency for the
program 's core ideas, skills, and values, and the second is G E's global presence. M enlo
has addressed the form er w ith a ―train the trainers‖ m odel in w hich participants w ho
dem onstrate enthusiasm  and acum en for the curriculum  are encouraged to apprentice as
coaches. M eanw hile, M enlo has just begun adapting its successful curriculum  to a range of
different cultural contexts, including the design studios in Europe and A sia.

R esistance: N ew  w ork m odes can be threatening to those w hose com fort and success is
derived from  the status quo. B ecause the M enlo program  is so heavily team  based,
resistors can lim it the m om entum  available to a group w orking on difficult or com plex
problem s. D ietz (personal interview , D ecem ber 1, 2010) explains:

W hen you bring people in, does everybody get it 100% ? N o, you're still going to have
cynics. I love them ; they've just been at G E so long that they've got this crust over them .
W e can get through that crust, but it's going to take som e tim e. Usually by about three-
quarters through the session, you'll see them  start to take a few  m ore risks. If you can
build them  up, you'll see them  do som ething that's really unexpected. B efore you know  it,
they've changed.

M enlo leaders have consciously em bedded periods during w orkshops in w hich custom ers and
G E executives participate in and validate the w ork the team  is doing in order to illustrate and
reinforce the benefits of the process. A s a result, only tw o groups have chosen not to com plete
the w orkshop, and both w ere instances of departm ental change that had to take priority.

Lessons Learned
W hile every organization has a unique culture and strategic objectives that w ould influence the
developm ent of an internal design thinking program , it is w orth reiterating the hard-w on
lessons of G E H ealthcare's M enlo Innovation program  leaders, including:

1. Seek inform ation and inspiration. B e alert to ideas from  other innovation groups;
investigate training techniques and new  research from  an array of sources. D ietz reads
w idely and also often credits his w ork w ith teens in the com m unity for helping him  develop
new  w orkshop activities. H e reasons that if he can get reluctant adolescents to becom e
vulnerable to new  ideas, m anagers can't be m uch m ore difficult to engage.

2. B uy-in takes tim e. The process of developing the M enlo program  did not happen
overnight. Large organizations have short-term  goals, nested com m itm ents, and turbulent
m arkets com peting for their attention. M enlo's leaders persevered in their quest to teach
their colleagues design thinking because they believed in its benefits. Just as designers are
trained to prototype and iterate, the M enlo w orkshops have benefited from  sm all w ins and
a com m itm ent to continuous im provem ent.

Sim ilarly, incubation is vital. D ietz uses the phrase ―going vertical‖ to refer to cases w here
a project stuck in neutral suddenly jum ps forw ard as ideas click, risks pay off, and



solutions em erge. M anagers expecting a steady stream  of increm ental gains as the m easure
of success m ust be taught to be patient for a payoff.

3. B igger isn't alw ays better. M enlo's leaders m ight have been tem pted to create franchises
throughout the com pany to diffuse its curriculum , but they have focused instead on building
a firm  foundation for the program  before scaling up. M oreover, the ―train the trainer‖
m odel m eans that M enlo's reputation is carried by w ord-of-m outh rather than a m anagerial
m andate to participate. Sponsors w ho request w orkshops have heard from  trusted sources
that the resource investm ent is w orthw hile; they are therefore m ore likely to be com m itted
to the process.

11.4 Conclusion
G iven the profusion of m agazines and books touting the benefits of ―design thinking,‖ one could
be excused for believing that im plem enting a program  w ithin a large organization is easy. G E
H ealthcare's M enlo Innovation m odel illustrates the advantages of such a program , but also the
challenges. M erely getting m anagers to put dow n their cell phones, laptops, and project
schedules is am bitious, let alone asking them  to jettison professional com fort zones in the nam e
of as-yet-unknow n team  achievem ent. M any articles that prom ote design thinking focus on the
prom ise of breakthrough innovation w ithout acknow ledging how  difficult the process is. For
the team s that prevail, how ever, the experience can produce profound transform ation. M enlo
Innovation Ecosystem  w orkshops build caring and productive relationships am ong participants
and forge m eaningful understanding betw een team s and their custom ers, levering each group's
shared scientific and em otional intelligence to im agine better, valuable solutions to w icked
problem s. In the final analysis, M enlo's achievem ent has been to m ake the alchem y of design‍
its unique com bination of science and em pathy‍ accessible to all. M agic, indeed.
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Introduction
This chapter explores the critical im pact of corporate culture on design thinking and is
organized in five sections. In the first three sections, w e highlight the critical im pact of
corporate culture on design thinking, our perspective on culture, and the forces in any large
corporation that w ork to underm ine the principles and practice of design thinking. In the last
tw o sections, w e provide insights and practical applications to evaluate, design, and shift or
transform  the corporate culture through the four pillars of innovation and the four stages of
im plem enting a culture of design thinking.

12.1 The Critical Im pact of Corporate Culture on Design
Thinking
Em pathy. Ideation. Collaboration. Iteration. These are not the typical term s in the everyday
conversations of executives at a large corporation. Instead, top executives are likely to be
focused on the top and bottom  lines, m arket share, return on investm ent, share price, and
em ployee retention. But em pathy? N ot in m ost big com panies.

Yet em pathy, ideation, collaboration, and iteration are critical aspects of design thinking. For
executives w ho w ant to install design thinking as a source for their com panies' successes,
know ing and understanding term s like this, and the practices and processes behind them , are
also im portant to achieving those other key m easures of success.

Roger M artin, the form er dean of the Rotm an School of M anagem ent at the University of
Toronto and one of the founding fathers of design thinking (along w ith the Institute of D esign's
Patrick W hitney and Stanford d.School's D avid K elley), once w rote that incorporating design
thinking into a large com pany



“ is not as sim ple as hiring a chief design officer and declaring that design is your top
corporate priority. To generate m eaningful benefits from  design, firm s w ill have to change
in fundam ental w ays to operate m ore like the design shops w hose creative output they
covet. To get the full benefits of design, firm s m ust em bed design into‍ not append it
onto‍ their business (M artin, 2005, page 5).

Em bedding design thinking into a business m eans em bedding it into the com pany's strategy,
corporate culture, processes and practices, system s, and structures. For too m any large
com panies, their corporate cultures are obstructive to design thinking at best, and at w orst are
destructive of this im portant new  business and m anagem ent m ethod. H ow ever, w e believe that
an enterprise that em beds design thinking in its corporate culture‍ in the enterprise's everyday
w ays of w orking, its shared practices, beliefs, and values‍ can gain a com petitive advantage
over those that do not adopt design thinking.

To gain this edge, organizations w ill need to reevaluate the organizational context in w hich
they currently operate. A nd here is the G ordian knot: a com pany's context is transparent to the
people w ho w ork in the com pany.

C ulture as C ontext
The context in w hich people are w orking in an organization is prim arily the corporate culture.
The organizational context influences, shapes, em phasizes, dim inishes, or distorts everything
that happens in an organization. It reinforces the choices executives m ake to pursue som e
strategies and discard others. It virtually chooses the tactics by w hich m anagers execute. It
encourages em ployees to behave in specific w ays and rew ards them  for that particular
behavior and often can discourage them  from , or even punish them  for, acting in different or
new  w ays. Context can be a potent force for change‍ pushing organizations to continually look
for new  opportunities‍ or for stagnation‍ encouraging organizations to stick to the status quo,
failing to recognize changes in the m arket. C orporate culture can drive innovation to significant
value in the m arket or kill a great idea. Indeed, corporate culture can have one com pany see an
opportunity and another m iss or dism iss the sam e one. In this w ay, corporate culture is a
singular determ inant of organizational effectiveness.

W hen a com pany chooses to im plem ent a radical or fundam entally new  initiative, like
em bedding design thinking, the success of that initiative is not sim ply going to be a product of
training and education, nor of m anagem ent telling people w hat to do and follow ing up, nor
even a product of som e new  com pensation or rew ard system . Im plem enting a discipline like
design thinking w ill be successful only if it fits in w ith the corporate culture, even w hen that
m eans supplanting som e elem ents of the current culture w ith elem ents draw n from  design
thinking.

B ut transform ing a corporate culture is com plex, difficult, and fraught w ith risk of failure.
A rguably, organizational transform ation is one of the m ost difficult initiatives that a com pany
can undertake, the equivalent of an experienced m ountain clim ber scaling M t. Everest: a long,
com plicated, challenging journey that is not to be undertaken lightly.



D efault C ulture
In m ost com panies, culture is not intentional or purposeful. Typically, culture has evolved
organically from  the com pany's founding days, from  the personality and likes and dislikes of
the founder(s). Like Topsy, it ―“ just grow ed.‖

Corporate culture is likely to default to reinforcing w hat has w orked in the past and avoiding
w hat has not w orked, especially avoiding significant failures. It is a relic from  the past that
pow erfully shapes both perceptions and actions and lim its possibilities. It often occurs as a
given; corporate culture is the w ay it is around here. That can be true even w hen culture had
been an intentional creation.

A t Ford M otor C om pany, H enry Ford shaped the culture from  the firm 's earliest days to avoid
a previous traum atic failure and to cause the com pany's success. So im portant w as his
influence on the firm 's culture that in the early 1980s‍ m ore than three decades after the
founder's death‍ Ford's ghost w as said to be w alking the halls of the com pany. A lthough the
auto industry and the m ethods of m anufacturing had changed drastically, Ford's culture had not.

By w ay of exam ple, in 1985, a colleague of ours w as conducting a training session w ith both
older and younger em ployees of the B ody and A ssem bly D ivision of Ford. Each participant
w as asked to w rite dow n som ething very significant that had happened in their tenure at Ford,
som ething that they had put aw ay in their ―silver box of m em ories.‖

A n older participant shared that in his first year at Ford, he w as in the lunch room  eating the
ham  sandw ich that his w ife had m ade, w hen H enry Ford sat beside him . The em ployee said,
―M r. Ford w as som ew hat of a health nut. H e had special bread baked every day, and w hen he
traveled, he had his bread flow n to his location. In this instance, M r. Ford said to m e, ‐John,
you know  that stuff you're eating is bad for your health. You shouldn't be eating it,‒ and then he
rose and w alked aw ay.‖

O ur colleague asked, ―W hat happened next?‖

Looking a bit surprised at the question, the gentlem an said, ―I've never eaten ham  since that
day.‖

A culture that m ade H enry Ford a quotable and inspirational industrialist and gave his com pany
a huge com petitive advantage had becom e a barrier to Ford M otor C om pany's success in a
m uch changed m arketplace. Fortunately, his successors, D onald Peterson and H arold ―R ed‖
Poling, led the cultural transform ation to recover Ford's com petitiveness‍ the first-know n
intentional transform ation of the culture of a large corporation.

In too m any large organizations, corporate culture is a barrier to design thinking and potent
innovation. A nd transform ing corporate culture is a particular challenge for executives hoping
to m ove their organizations tow ard design thinking.

W hy do w e say this? D esign thinking is hum an-centric‍ focused on the custom er, the consum er,
or w hoever the end users m ay be. D esign thinking requires a high degree of em pathy for the
end user, as w ell as big doses of risk taking, prototyping, and failing. Therefore, the practice of



design thinking is likely to be antithetical to the corporate culture of m ost large com panies,
w here data-driven decisions, rigid organizational hierarchies, w ell-established rates of return
on investm ent, and a high cost of failure are often the preferred business-as-usual w ays of
operating.

Im pact of C orporate C ulture on an O rganization's A bility to
Innovate through D esign Thinking
C om panies that w ant to em bed design thinking w ould do w ell to evaluate their current culture
first. They should identify w hich of the com pany's shared patterns of perception, thinking, and
acting m ay be at odds w ith design thinking and w hich ones are in harm ony w ith design
thinking's key principles of em pathizing, defining, ideating, prototyping, and refining. The
―D istinctive Elem ents of Corporate C ulture‖ (Figure 12.1) can be used as structure for m aking
this critical assessm ent.



Figure 12.1 D istinctive elem ents of corporate culture.
U sed w ith perm ission from  Insigniam .

Said another w ay, design thinking cannot sim ply be w edged into an organization w hose values
are at odds w ith design thinking's principles and practices. A s Jerem y U tley, the director of
executive education at Stanford's d.school, a leader in design thinking, has said, ―It's a fool's



errand to try and go against the culture. You have to find the elem ents of your business culture
that support [design thinking's] kind of w orking and thinking m ind-set.‖

If an organization is to em bed design thinking, it m ust reveal, confront, and take responsibility
for all aspects of its current culture. Then it m ust design a culture that leverages design thinking
for success in the m arketplace of the future. (N ot coincidentally, the application of design
thinking can enable this step.) Finally, the firm  m ust rapidly m ake the needed changes. A ny
other process risks sim ply dressing up the old culture w ithout changing it. A nd that can result
in the new culture unw ittingly inheriting aspects of the old culture‍ aspects that underm ine the
advantages of design thinking.

12.2 W hat Is Corporate Culture?
Every organization of any significant size‍ w hether a com m ercial enterprise, a nonprofit
charity, or a governm ental agency‍ operates w ithin its ow n distinctive culture. Because it
influences, shapes, and distorts the actions, perceptions, and thoughts of the people w ithin the
com pany, corporate culture is a singular determ inant of an organization's effectiveness and can
be an arbiter, or at least a critical factor, in long-term  success or failure.

D istinguishing C orporate C ulture
Corporate culture is the particular condition in w hich people perceive, think, act, interact, and
w ork in a particular organization; it acts like a force field or an invisible hand. It shapes,
distorts, and reinforces the perceptions, thinking, and actions of the people w ithin the com pany,
w hether realized or not. Corporate culture is the unw ritten rules for success inside the
corporation, creating unseen w alls and boundaries. It is the corporate paradigm . In short, it is
w hatever is reinforced w ithin the organization. A nalogously, it is like a com pany's personality.

In m any cases, that invisible hand offers a com pany a huge com petitive advantage in m arkets,
w here the differences betw een com petitors are lim ited. Southw est A irlines, long lauded for its
unique culture and for being the m ost consistently profitable U.S. airline over the past three
decades, is a good exam ple. The com pany's co-founder and form er C EO , H erb K elleher, once
said that Southw est's culture is the hardest thing for com petitors to copy. C om petitors ―“ can
get all the hardw are,‖ K elleher said. ―I m ean, B oeing w ill sell them  the [sam e] planes. B ut it's
the softw are, so to speak, that's hard to im itate.‖

It is im portant to note that Southw est's culture is dynam ic. It has kept up w ith the com pany's
incredible grow th over the decades, helping keep Southw est near the top of the airline industry.

That is often not the case for established com panies. O ften, a corporate culture becom es fixed
and unquestioned, the absolute view  of reality, how things are (and ought to be), rather than
sim ply a w ay to w ork‍ the right w ay rather than a w ay. In those cases, the organization loses
flexibility, w aste increases, and execution slow s.

Rem em ber, w e said that corporate culture is the unw ritten rules for success inside the
com pany. In healthy com panies, the arbiter of behavior and success is the m arketplace, and the



corporate culture adapts to m arket forces. W hen past w ays of w orking and culture take
precedence over leading or responding to m arket change, success becom es pleasing the boss
and fitting in.

In order to avoid this trap, organizations m ust em pow er and enable their people to continually
invent new  w ays of com peting, allow  them  to try and change the rules w ithin the m arketplace,
as w ell as inside the corporation itself. This can happen either through a conscious and
m ethodical cultural reinvention process or by building a spirit of renew al and reinvention into
the culture itself.

D esign thinking prom ises to do just this. It challenges existing assum ptions about w hat
custom ers w ant and need. It constantly pushes the organization to reconsider its m arketplace
offerings and how  w ork gets done. A nd it asks people in the organization to w ork
collaboratively to build som ething new .

12.3 Corporate Forces that Underm ine Design Thinking
C orporate G ravity
Speaking analogously, corporate gravity is a hidden force that pulls your em ployees back to
fam iliar ground‍ w hat is proven and know n‍ rather than freely launching them  tow ard
innovation. The pull of the corporation is greater than the pull of the consum er and the
m arketplace. C orporate gravity is a product of the w orld view  and concom itant processes,
system s, and structures that protect the legacy business m odel and core products or services.
Corporate gravity pulls resources to m aintaining and im proving w hat-is-perceived-as the
source of corporate success.

To achieve success, ultim ately, any organizational transform ation m ust be led by the chief
executive. H aving said that, an antidote for corporate gravity is to appoint a chief change
officer or a chief innovation officer (CIO ). This executive is seen as the hand and brain of the
CEO , has a budget and a departm ent under her or him , and has the accountability and
com m itm ent to em bed design thinking in the corporate culture. This CIO  has the pow er and
authority to initiate, lead, and m anage change. For com panies m oving tow ard a design thinking
m odel, the change can be facilitated by an executive w ho can bridge the gap betw een top
m anagem ent and the design and innovation team s‍ som eone w ho can bring their tw o w orlds
closer together.

C orporate Im m une System
Your body's im m une system  rejects and fights foreign substances. It is an involuntary response.
In an analogous w ay, organizations can seem ingly reject and fight changes to their culture, even
w hen the leaders are actively leading change.

There is no such thing as inherent resistance to change. People w ill not m ake changes if they
are threatened by those changes. People w ill rapidly adapt to and/or cause change w hen they
can see an opportunity for them selves.



A ll successful em ployees possess a key item  of know ledge: how  to m ake their m anagers
happy. D o bosses dem and that the current product developm ent process be executed exactly as
laid out in the corporate product developm ent m anual? W ell then, how  likely are em ployees to
apply design thinking to that process, potentially disrupting it or com pletely reinventing it?
H ow  w ill they know  how  to m ake the bosses happy then?

This is one of leadership's toughest challenges. Effective corporate change dem ands
conversations‍ lots of them . M anagers m ust tailor their m essage to individuals or, in a large-
scale change process, tailor it division by division. W hat w ill inspire the scientists and
engineers? W hat w ill m ove the m arketers? M anagers and executives need to interview  and
observe people in those divisions. They m ust then design a conversation that w ill open up
opportunities for their people. In other w ords, executives and m anagers need to bring the
designer's tools and m ethods to their ow n w ork. That w ay, not only are em ployees engaged in
the change, but they also see design thinking in action.

C orporate M yopia
There is a joke:

Q uestion: H ow  m any designers does it take to change a lightbulb?

The D esigner's Answ er: D oes it have to be a lightbulb?

The pow er of design thinking is that it asks those engaged to think in different w ays‍ about the
product itself, the w ay the consum er w ill use it, the w ay it w ill be m ade. Everything is up for
contem plation and a shift in perspective. That can be a problem  for com panies that are
undergoing a transform ation to design thinking w hile also operating an ongoing business.

Corporate m yopia keeps executives from  seeing value in innovations, including new  m ethods
like design thinking. Successful executives think that they know  w hat the consum er w ants and
w hat w ill succeed in the m arketplace. A  breakthrough innovation in a product or a process m ay
threaten an executive's sense of his w orth or not fit her understanding of w hat is valuable or not
conform  to the corporate strategy. In som e com panies, anything that does not hit financial
hurdle rates or show  w ell on forecast sales volum e evaluations never m akes it to m arket.

O n several occasions, N estlç executives tried to kill the now -successful N espresso coffee
system . N estlç w as in the food business, not the kitchen gadget business. Executives w ere
skeptical of a technology developed by research and developm ent (R & D ) that did not fit the
m ass-m arket business m odel of the tim e and w as a m ajor departure from  m ost of N estlç's lines
of business. The N espresso System  survived and thrived w hen it w as established as a separate
com pany, in a different building, and an outsider w as brought in for new  perspectives and
ideas.

The antidote to corporate m yopia is design thinking itself. R ather than executives determ ining
the value of an innovation, design thinking prototypes are held and actually used by consum ers
or users. Consum ers and users determ ine value and how  to im prove or add value.



12.4 Four Pillars of Innovation for Enabling Design
Thinking
N o one, not even expert m ountain clim bers or the Sherpas w ho live in the H im alayas, just
show s up one afternoon and starts clim bing M t. Everest. The effort takes years of experience
and m onths of preparation and requires that m any things go according to plan.

In the sam e w ay, a corporate culture cannot be form ed around design thinking w ithout taking
the tim e to build a stable base on w hich that change w ill rest. There are four critical pillars on
w hich a shift or transform ation to design thinking m ust be built, as illustrated by figure 12.2.

Figure 12.2 Four pillars for effective creativity and innovation.

Pillar 1: Leadership M andate
The top executives have to com m it to innovation using design thinking as a corporate priority;
this is the corporate equivalent of A gam em non hauling his ships onto the beach and burning
them . The requirem ent for design thinking has to be baked into the corporate strategy. The
executives have to learn and practice design thinking. They have to be com m itted to leading its
adoption throughout the organization.

They have to design and com m unicate the case that innovation and design thinking are critical
to the future of the organization. That m andate needs to be loud and clear and relevant to
em ployees across the enterprise. They also m ust give clear perm ission to do fresh thinking and
back this up w ith funding, people, tim e, and space.



To illustrate: W hen A . G . Lafley, Procter &  G am ble's CEO , set out to rem ake that com pany
around design thinking in 2001, he said, ―W e w ill not w in on technology alone. Therefore, w e
need to build design thinking into the D N A  of P& G .‖ A nd he backed those w ords up w ith his
ow n actions.

M r. Lafley w as a regular attendee at w orkshops focused on design thinking, w here designers
w ere paired w ith senior m anagers so both could share the principles of design thinking. H e
also routinely received input from  an external design board (those fathers of design thinking,
am ong others), set up to critique P& G 's design decisions. H e m et regularly w ith the design
executive w hom  he had tasked w ith overseeing the transform ation, C laudia K otchka, Vice
President for D esign, Innovation, and Strategy, so that he could stay inform ed about the latest
steps in the process. O n virtually every business trip, he took tim e to go into consum ers' hom es
and observe how  they lived. In those w ays, M r. Lafley com m unicated and led, in both w ords
and actions, the vision and com m itm ent to m ake P& G  a com pany built around design thinking.

Pillar 2: D edicated Infrastructure
A  dedicated infrastructure organizes people, resources, budget, tim elines, space, and m etrics.
The dedicated infrastructure alw ays m irrors the seriousness of the m andate. If there are visible
resources invested in supporting the m andate, it is taken seriously. If not, it can be seen as lip
service. It can include specific organizational roles, such as the office of innovation, a function
that goes beyond new  products or setting up self-m anaging team s.

To illustrate: A  few  years ago a large, successful health care enterprise held a typical
executive offsite. The top executives discussed good new s. R evenues w ere steadily increasing.
So, too, w ere m argins. They discussed a strategic plan that had been developed to ensure
continued grow th. But then cam e a surprise.

―W e realized,‖ says one top executive, ―that w hat had gotten us this far w asn't going to get us
w here w e w anted to be in the future. W e took a real gut check and asked, ‐W hat do w e need to
change to achieve the strategic goals w e had set?‒ and ‐A re w e going to m ake the investm ent in
those changes?‒‖

The answ ers w ere eye opening. It w as decided that the corporate culture needed to be
redesigned w ith a focus on patients. The corporate culture had been centered on fiscal
discipline, a heritage that w as valued and honored. C entering on patients w ould require a
transform ation. It w as also decided that this transform ation w as w orth the investm ent of m oney,
tim e, and the risk involved in changing the operational values of a financially stable enterprise
because the executives w ere sm art enough to realize that the risk of staying the sam e w as even
higher.

W hen an organization takes that kind of risk, though, it does not take it lightly. In this case, they
executed system atically, step by step.

Step 1: C onduct a cultural assessm ent.

A cultural assessm ent of custom -designed questions w as used for interview s and surveys



of em ployees from  every level, function, and geography in the com pany to reveal the
current culture. This process is not unlike the ethnographic tools that design thinking relies
on to reveal the needs of consum ers w ho designers hope to help. The assessm ent w as
conducted against the ―D istinctive Elem ents of C orporate Culture‖ (Figure 12.1). The
analysis and report from  the survey highlighted key aspects of the culture, the aspects that
w ould support the strategy and those that w ould inhibit it, and recom m endations to initiate
the transform ation.

Step 2: Set up an office of transform ation and a transform ation leadership team .

They called this team  ―the leadership coalition.‖ It w as com posed of 40 people from
across all divisions of the organization. W hile not every team  m em ber w as dedicated full
tim e, they allocated a set am ount of tim e for their new  roles, as if part-tim e jobs. A  full-
tim e transform ation executive w as appointed and acted as team  leader. The CEO 's opening
statem ent on the coalition's first day w as that the group w as to leave their titles at the door
as they drafted a new  vision, a new  m ission statem ent, new  corporate values, and new
operating practices for the com pany.

Step 3: Set a budget and som e deadlines.

C ultural transform ation is neither quick nor cheap. It has hard costs and the need for
sustained effort‍ a test of com m itm ent, all of w hich should be considered carefully in
advance. The com pany had an 18-m onth w indow  for its first, m ost im portant phase of
cultural transform ation and allocated a specific dollar am ount to m ake that change happen.
The leadership coalition set a tim eline w orking back from  the close of the w indow .

Step 4: C reate a team  to w in over the team .

A n enrollm ent team  that drew  em ployees from  all levels and functions of the organization
w as asked to inspire and engage the w orkforce to adopt the com pany's new  direction, even
as it w as being developed. These team  m em bers w ere trained in design thinking, effective
com m unication, and enrollm ent. They designed both the m essage and delivery m ethods to
fit the com pany and its people.

Step 5: C reate a big com m itm ent, new  capabilities and increased capacities, and lots
of project team s.

This com pany also created a 30-person K eystone Project Team  that, as its nam e suggests,
w as responsible for developing and executing a key project that w ould m ove the com pany
to its new  custom er-focused goals. A keystone project is a m ulti-year com m itm ent to
producing critical results that can only be accom plished in the new  culture. The K eystone
Project Team  com m issioned project team s to m ove the keystone project forw ard and to
deliver the intended results.

A t the sam e tim e, 18 of the com pany's top executives w ere engaged in a year-long leadership
developm ent initiative that w ould give them  the skills to w ork in an environm ent w here
collaboration w as em phasized far m ore than it had been. A s part of the leadership program ,
each executive designed and led a leadership project.



A s one executive said, ―W e developed a real focus on team s. There w as m uch less interest in
executives saying, ‐H ow  can I get this done?‒ and m ore on, ‐H ow  can w e get this done?‒‖

W ithin the 18-m onth w indow , the initiative delivered notable change and produced rem arkable
results, m oving the com pany from  the m iddle of the pack to near the top of its industry in the
three key m etrics used to m easure success.

N ote: The first rule of m anagem ent is that you tend to get w hat you rew ard; obviously,
everyone know s that a rew ard structure is needed to support the transform ation. H ow ever, the
second rule of m anagem ent is that you tend to get w hat you m easure; not so obviously, as part
of the infrastructure, you have to put in place a scoreboard to m easure the value generated by
design thinking. O therw ise, the value of design thinking is lost in the m ix of overall business
results.

From  the tim e he joined Clorox in 2009, W ayne D elker successfully drove new  product
developm ent as head of research and developm ent and then as chief innovation officer for the
entire com pany. D r. D elker invented m etrics to m easure the value derived from  innovation that
helped sustain executive m anagem ent's investm ents in innovation, creating a virtuous cycle.

Pillar 3: Proprietary C reative Process
For an enterprise's innovation and design thinking process to com plem ent its culture,
infrastructure, and m andate, it m ust be their process, m eaning it m ust be proprietary. The
process needs to reflect the unique business and assets of the com pany, as w ell as its corporate
culture; ideally, the process should evolve over tim e.

Learning from  leading-edge businesses and educational institutions can and w ill provide value,
so w hy not just cut and paste their process into your organization? W hen an organization tries
to w edge another entity's process into its ow n business, the background and organizational
context that allow ed the process to be successful in the originating com pany is lost. The
im plem enting com pany often finds that the off-the-rack solution does not integrate w ith the
other elem ents of their enterprise. Sim ply put, com pany X 's process w ill not fit com pany Y 's
infrastructure or culture‍ organizational context‍ because it w as not designed to fit. C ontext
trum ps content; context is decisive.

C onsider this statem ent once m ade by N orio O hga, the form er chairm an and C EO  of Sony, a
com pany that has effectively utilized design thinking. ―A t Sony,‖ O hga said, ―w e assum e that
all products of our com petitors have basically the sam e technology, price, perform ance, and
features. D esign is the only thing that differentiates one product from  another in the
m arketplace.‖ D esign, im plem ent, and utilize a proprietary innovation and design thinking
process for your com pany.

Pillar 4: Supportive C orporate C ulture
A  supportive corporate culture is friendly to new  ideas, ranging from  increm ental to
transform ational, and not just those from  the top dow n. The culture has to avoid breeding a fear
of risk and failure. Risk m anagem ent is healthy; risk avoidance is deadly. A  supportive culture



lim its corporate gravity, inoculates against the enterprise im m une system , and fights corporate
m yopia, the three forces w e discussed earlier in this chapter.
C om pare the corporate cultures of Boeing and A irbus, a duopoly of com m ercial airplane
builders, and you w ill find that the cultures are not even rem otely sim ilar, w hile their
businesses are essentially the sam e. Think of the difference in corporate cultures at G eneral
M otors and Toyota.

This is w hy culture can be a huge advantage to som e com panies and a huge disadvantage to
others. Rem em ber the quote from  H erb K elleher at Southw est A irlines from  earlier in this
chapter about culture being a differentiator.

C ultures are not one-size-fits-all, and neither cultural transform ation nor any serious design
thinking endeavor can be a one-size-fits-all solution. These m ust be specifically designed w ith
the existing culture and the corporation's purposes and strategic intentions in m ind. It m ust take
into account the organization's history, leadership, and the m andate for change. A ny plan put in
m otion to m ove an enterprise on an innovative path tow ard the future m ust first begin by
recognizing and revealing w here and w hat the organization is today‍ for better or w orse.

12.5 Four Stages of Transform ing to a Culture of Design
Thinking
O kay, w hat if w e have done a good job and convinced you that you need to transform  your
corporate culture w ith design thinking em bedded in it? W hat if you have realized that a
designed culture w ith design thinking em bedded in it w ould give your enterprise a com petitive
advantage? B eyond the five steps and the four pillars outlined above, there are four stages to
m ove your organization through for a successful cultural transform ation (or any organizational
transform ation, for that m atter).

Stage 1: R eveal

W hat are the current aspects of your strategy, culture, processes and practices, system s,
and structures that enhance or inhibit design thinking?

W hat are the hidden assum ptions and deeply held beliefs that operate as an invisible
force in the organization, telling people w hat is possible and not possible?

W hat are the unw ritten rules for success?

H ow  are new  products and services brought to m arket? Is the com pany driven by
internal decisions or custom er insights?

H ow  do past failures, as w ell as successes, determ ine people's thinking about the
business, m arket dynam ics, the com petition, and the custom er?

A re you innovating or just keeping up w ith the com petition?

Is your com pany's relationship w ith the m arketplace generative or reactive?



A ssess the current culture against the N ine Elem ents of C orporate Culture.

Stage 2: U nhook

W hat interpretations and beliefs cloud your view  of the facts?

To w hat degree do you blam e forces outside of your control for your results, for
exam ple, ―It's the econom y,‖ ―M arketing's data is flaw ed,‖ ―R& D  can't deliver on our
custom er needs‖?

A re you listening to w hat your custom ers are actually telling you, or do you already
know  w hat they are going to say?

To w hat degree have your w ays of doing things becom e the only w ay of doing things?

W hat w as said in the past and has now  becom e the way it is?

W hat are the sacred cow s that need slaughtering?

W hat assessm ents and judgm ents w ere m ade and are now  related to as facts?

Take responsibility for all of those conversations, stop relating to them  as reality, and
put them  aside.

Stage 3: Invent

W hat w ill be the m arketplace in the future?

W hat kind of com pany w ould thrive and be w ildly successful in that m arketplace?

W hat w ill be the purposes and am bitions of your organization that w ill inspire,
challenge, and excite the people w ho are your organization?

W hat values w ill support your com m itm ents? W hat are the fundam ental principles that
w ill inform  people's thinking and w orking?

W hat is your leadership m andate for design thinking?

W hat w ill be your proprietary innovation and design thinking process?

H ow  do you need to design your strategies, processes and practices, system s,
structures, and team s to leverage design thinking?

W hat rew ards and recognitions w ill reinforce and support design thinking?

H ow  w ill you m easure the value generated by design thinking?

Stage 4: Im plem ent

Is leadership aligned w ith the future that is being created?

In w hat new  conversations w ill you engage the people of your enterprise?

H ow  are you going to get people to w ork across functional lines?

H ow  are you going to get the custom er present in virtually every conversation and in
every day of w ork?



W hat projects and initiatives w ill utilize design thinking?

D o you have a com m unication strategy that is sufficient to support the culture change
(com m unication increased by a factor of 10)?

W hat education and training w ill m ake a difference in em pow ering and enabling w hat
people w ithin the com pany?

A re people held accountable for behaving and acting consistent w ith the new  culture?

12.6 Conclusion
The lesson of this chapter? D esign thinking is a pow erful new  approach to business. D esign
thinking w ould likely be a source of com petitive advantage, if it w ere em bedded in the
corporate culture, as w ell as the com pany's strategy, processes and practices, system s, and
structures. Those com panies that have em bedded design thinking have found that it produces
great results for custom ers, em ployees, and their organizations as a w hole. To em bed design
thinking m eans both a strategic and cultural transform ation for m ost large corporations. But
cultural transform ation is com plex, difficult, and fraught w ith risk. To use design thinking to
achieve com petitive advantage, the corporate culture m ust at least align w ith and, ultim ately,
pull for design thinking. By installing certain structures and by w orking on specific elem ents of
the culture, executives can achieve this level of perform ance for their businesses.
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Chapter 13
Know ledge M anagem ent as Intelligence Am plification
for Breakthrough Innovations
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D rexel U niversity
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Introduction
D esign thinking has em erged as the next frontier in the com petitive landscape of m any
industries and firm s. D esign thinking has been defined as com bining em pathy for the context of
a problem , creativity in the generation of insights and solutions, and rationality in analyzing
and fitting various solutions to the problem  context (K elley &  K elley, 2013). Its principles and
practices are directed tow ard intractable hum an issues, so-called wicked problem s for w hich
an optim al solution or even a know able solution m ay not exist (Buchanan, 1992). It is a m ethod
of creative action and experim entation, focused on solving com plex problem s.

H ow  to best handle know ledge for large intractable problem s for w hich optim al solutions are
not know able is a tantalizing arena for purveyors of know ledge m anagem ent experts to explore.
Typically, organizations structure their know ledge m anagem ent system s to cum ulate
know ledge, experience, and expertise in certain m arket and technology dom ains, and leverage
that know ledge repeatedly to enhance their efficiency and effectiveness, thereby outpacing
com petitors and m axim izing profitability for their shareholders. Partly as a consequence,
know ledge m anagem ent (K M ) approaches have m ostly been applied to these routine facets of
an organization's operations, including product developm ent, m arket orientation, custom er
relationship m anagem ent, and others, w here know n m arkets and know n technologies are
leveraged for success, and the challenge is being m ore efficient and effective than com petitors.
But the application of K M  principles to design thinking is also a fruitful arena for
consideration.

K M  had its origins in inform ation technology (IT), but recognizing that decisions involve
inform ation and know ledge, not m erely data, the K M  that m any organizations institutionalized
cam e to be view ed as a function dealing w ith acquisition, utilization, and dissem ination of
knowledge. Indeed, in som e facets of product or business developm ent, K M  tools have been
valuable. H ow ever, the ―fuzzy front end of innovation‖ did not and indeed could not benefit
from  traditional K M  tools. Som e suggest that this situation is beginning to change.

This chapter w ill focus on the perspectives, principles, and practices required in K M  to
address the w orld of breakthrough innovations‍ innovations that dem and design thinking
because they are characterized by high levels of uncertainty and address big, com plex, and
som etim es intractable problem s. W e w ill discuss the shift in perspective from  intelligence



leveraging to intelligence am plification as a key characteristic of K M  to address the arena of
breakthrough innovations. This shift em phasizes the role of insight developm ent over
leveraging available know ledge.

The chapter w ill deal w ith the tools for em bedding K M  in design, w ith exam ples from  several
large but leading-edge com panies and other organizations such as incubators, idea labs, and
consulting organizations. The tools w ill be described w ithin the fram ew ork of discovery,
incubation, and acceleration, three capabilities necessary for breakthrough innovations
(O 'C onnor &  D eM artino, 2006; O 'Connor, Leifer, Paulson, &  Peters, 2008). The m aterial in
this chapter is targeted at people in corporations and other organizations (such as incubators)
w ho engage in innovation of a nonincrem ental nature, and w ho find that the m ore they leverage
w hat is know n, the further rem oved they are from  the possibilities that their opportunities
enable. W e hope this chapter provides a fram e of reference to help readers recognize that they
are engaged in a different sort of innovation altogether, and that the use of know ledge m ust
occur in a different w ay than typifies m ost organizational practices today.

13.1 Designing Am idst Uncertainty
M uch of the w orld of design for new  product developm ent (N PD ) has been fitted w ithin the
traditional Stage-G ate process (C ooper, 2001). Ideas are generated, screened, and approved
by a gate review  board, and the project follow s a sequence of steps designed to ensure cross-
functional involvem ent through project scoping, building the business case, detailed design and
developm ent, testing and validation, and launch. W hile the team  m ay not have access to the
necessary inform ation, it is easily accessible using traditional tools. This approach w orks w ell
for increm entally new  products that leverage past designs, technologies, and custom er
loyalties.

B ut firm s also introduce breakthrough innovations. These opportunities arise in a couple of
w ays. O ne w ay is to engage custom ers directly to understand a deep-seated problem , find
solutions, develop really new  products and services, and get to m arket first. A  second
approach is based on identifying applications for advanced, em erging technologies that enable
new  solutions to interesting problem s. Com panies that invest heavily in research and
developm ent (R & D ) develop deep technical expertise and can gauge shifts in technology to
m eet know n and unknow n needs in the m arketplace. Firm s that adopt the first w ay are
som etim es labeled N eed Seekers, and those follow ing the second approach Technology
D rivers (Jaruzelski, Loehr &  H olm an, 2013). B oth of these approaches lack com plete
technical or m arket expertise, respectively, in the dom ain in w hich they are innovating, and so
they operate in dom ains of uncertainty. B ut they do produce breakthroughs. Regardless of
w hich approach, both can benefit from  a K M  fram ew ork and tool set that helps m anagers
expand beyond current know ledge base. Technology D rivers do not use their current custom er
base as a referent for future innovation. A nd those engaging deeply in the m arket to identify
unarticulated needs do not necessarily draw  on know n solutions as they forge a new  product
for a deep seated need they've uncovered. In fact, they m ay w ork w ith custom er partners to co-
develop solutions through experim entation.



These groups' innovation experiences com pare w ith those using the Stage-G ate¬  process for
increm ental innovation as m ore am biguous; forecasts, business cases, operating m odels,
m arket reactions, and production system s are all unknow n. Follow ing O 'Connor and
D eM artino (2006), w e define three basic stages required for breakthrough innovations (B Is):
discovery, incubation, and acceleration:

D iscovery: Involves creating, recognizing, elaborating, and articulating potentially
breakthrough opportunities. D iscovery activities can include invention and lab research,
hunting inside and outside the com pany for ideas and opportunities, partnering w ith
universities and licensing technologies or placing equity investm ents in sm all firm s that
hold prom ise.

Incubation: M atures breakthrough opportunities into business proposals. A  business
proposal is a w orking hypothesis about a technology platform , potential m arket space, and
a business m odel. Incubation is not com plete until that proposal‍ or, m ore likely, a num ber
of proposals, based on the initial discovery‍ has been tested in the m arket, w ith a w orking
prototype. The skills needed for incubation are experim entation skills. Experim ents are
conducted not only on the technical front but also for m arket learning, m arket creation, and
testing the business proposal's m atch w ith the com pany's strategic intent.

A cceleration: A ctivities ram p up the fledgling business to a point w here it can stand on its
ow n relative to other business platform s in the ultim ate organizational unit (SB U ) in w hich
it w ill reside. W hereas incubation reduces m arket and technical uncertainty through
experim entation and learning, acceleration focuses on building a business to a level of
som e predictability in term s of sales and operations. A cceleration activities include
investing to build the business's physical infrastructure, focusing and responding to m arket
leads and opportunities, and developing repeatable processes for typical business
functions such as m anufacturing scheduling, order delivery, and custom er relationship
m anagem ent. Scaling a business involves uncertainty on a variety of dim ensions as the
opportunity is faced w ith m any degrees of freedom  and the com pany's and m arket's
reactions to choices m ade are extrem ely m alleable.

D iscovery, incubation, and acceleration differ m arkedly from  the conventional Stage-G ate
process for N PD , w here m arkets and solutions are draw n from  the existing stock of know ledge
and expertise held w ithin the com pany. For the breakthrough innovation stages, the firm  cannot
rely on its past storehouse of know ledge. It m ust instead rely on its ability to am plify w hat it
know s. The com pany w ill be engaged in creating new  know ledge together w ith m arket agents
as the opportunity is enlarged in discovery, and then incubated and accelerated into a full-
fledged new  business.

Table 13.1 provides a sum m ary com parison of the differences betw een increm ental and
breakthrough innovation and the challenges of K M  for each. W e take this them e up next.



Table 13.1 D ifferences betw een Increm ental and B reakthrough Innovations

Increm ental Breakthrough
C haracteristics of
the process
K now ledge of
custom ers

H igh Low

K now ledge of
technologies

H igh Low

C haracteristics of
the process

Sequential/Stage-G ate Iterative

L evel of
am biguity

Low H igh

U tility of design
thinking

M oderate Critical

K M
characteristics
Perspective Intelligence, leveraging Intelligence, am plification
O bjective Em bed K M  tools to increase the

efficiency of the process
K M  tools for (1) insights, (2)
inventions, and (3) experim ents

13.2 Know ledge M anagem ent Tasks for Breakthrough
Innovation: From  Intelligence Leveraging to Intelligence
Am plification
K M  as practiced in organizations has relied on a num ber of tools that enabled intelligence
leveraging: garnering existing data and know ledge to create efficiencies in organizational
processes. B roadly, these tools enabled codification and dissem ination of inform ation, and
identification or establishm ent of social netw orks. These tools (e.g., FA Q s, data m ining),
organizational m echanism s (e.g., com m unities of practice), and analytic approaches (e.g.,
social netw ork analysis) have com e to represent the technical core of K M ; they enable
em bedding best practices in m any organizational processes. D uring the past tw o decades,
spurred by the IT revolution, m any corporations have institutionalized a K M  function.
R ecognizing that decisions involve inform ation and know ledge, not m erely data, K M  cam e to
be view ed as a function dealing w ith acquisition, utilization, and dissem ination of
know ledge. O ver tim e, K M  scholars and m anagers have developed a num ber of tools currently
in use in organizations. These tools enabled intelligence leveraging: garnering existing data
and know ledge to create efficiencies in organizational processes. Table 13.2 provides a select
set of K M  term s and tools in use today.



Table 13.2 K now ledge M anagem ent Tools for Intelligence Leveraging

1.
C odification
and
dissem ination
of explicit
data or data
that can be
digitized

These tools include data w arehousing, know ledge engineering, and FA Q s.
C orporations like Siem ens em ployed K M  to enhance the effectiveness of the
bidding process in the m arket, transferring know ledge gained from  developing
econom ies to em erging econom ies.

2. Transfer
of tacit data

This kind of data (especially best practices) cannot be digitized, but has to be
transferred from  individual to individual. The tools include m entoring or
com m unities of practice w here individuals involved in the specific set of
practices (e.g., new  product developm ent) form  a learning com m unity to share
practices and learn from  each other. Som e organizations like N A SA addressed
the scarcity of talent (e.g., program  m anagers) due to retirem ent by investing in
training and m entoring a new  generation of project m anagers. Professional
organizations such as, for exam ple, the Project M anagem ent Institute, have
instituted com m unities of practice for project m anagers.

3. Tools to
identify
individuals
w ith
know ledge

These tools enable accessing individuals w ithin a firm  or outside w ho have
know ledge or expertise that m ay enable individuals or team s to perform  their
tasks. Social netw ork analysis tools are an exam ple. The consulting firm
M cK insey and Com pany is reputed to have a system  in place to access
individuals w ith expertise for specific dom ain areas.

A s noted in the previous section, in the case of increm ental innovation, relatively low  levels of
am biguity characterize the discovery, incubation, and acceleration stages. Thus, the individuals
or team s that are involved in the discovery are fam iliar w ith the m arkets, custom ers, and the
dom inant designs (and the technologies undergirding them ). Their tacit know ledge and
attendant interpretive fram es are robust enough to w ade through the databases and know ledge
depositories. Sim ilarly, incubation can be m odeled as a structured process (e.g., Stage-G ate
process) using w ell-understood tools to gather inform ation about custom er preferences and
business m odels, and acceleration has som e chance of success because reasonable predictions
can be m ade about cash flow s and returns on investm ent. In increm ental innovations, K M , as
intelligence leveraging, can enhance the efficiency of the process by enabling the search of
m arket and custom er data through know ledge depositories, deriving best practices though the
creation of com m unities of practice, w hereby product developm ent team s are brought together
for sharing their experiences, and building social netw orks for the transfer of personal
know ledge.

Breakthrough innovation, how ever, requires that K M  functions‍ acquiring, dissem inating, and
utilizing inform ation and know ledge‍ take on a hue that is different from  the case of
increm ental innovation because BI stages, especially discovery and incubation, are
characterized by high levels of am biguity. Very often, the engineers involved in the discovery



stage m ay be fam iliar w ith the technical details of the proposed solution, but neither they nor
their m arketing colleagues understand the m arkets and custom ers (w ho m ay not yet exist).
Indeed, in the case of Technology D rivers, com panies typically m isjudge how  the application
m arkets unfold for the opportunity, w here the products are likely to earn the highest returns, and
how  to m eet the cost of capital objectives. In the case of N eed Seekers, the individuals w ho
are close to the m arkets and custom ers often are blind to the m ore effective solutions to the
custom er needs (see C hristensen, 2000). Incubation requires m arket engagem ent m ore intensely
than can be obtained through traditional m arket research techniques (Leonard-B arton, 1995),
and both prototype and business m odel developm ent involve ―out of the box‖ thinking
increasingly discussed in the literature. Even acceleration, w ith its focus on scaling the
business, is fraught w ith unknow ns regarding new  processes, scaling issues, and m arket
inquiries about new  applications that require different tools than those that presum e a
grounding in w hat is know n to be an adequate basis for judgm ent and decision m aking.
Breakthrough innovations can be facilitated by K M  in the sense of intelligence am plification.
By intelligence am plification w e refer to the processes of discovery, im agination, and
experim entation by w hich individuals, team s, and organizations expand their base know ledge,
perspectives, and practices beyond w hat is currently available to them . H ere, the focus is not
on the efficiency of the process but on developing insights, unleashing im agination, and
enabling experim entation‍ activities that are the key to success during discovery, incubation,
and acceleration. This in turn requires a focus on interdisciplinary, peripheral, and som etim es
speculative inform ation and exceptions (Ruggles, 1997). For exam ple, to develop insights, the
individuals (or team s) involved in BI m ust gain exposure to inform ation about potential
m arkets or applications not in their areas of expertise; they m ay need to engage the custom er
m ore intensely, m ay need tools to unleash their im agination, and m ay have to be coaxed to
experim ent m ore frequently than in the case of increm ental innovation. To unpack the enabling
activities in insight developm ent, im agination, and experim entation, w e highlight five key
functions that are part of know ledge am plification.

1. Inform ation arbitrage

A n inform ation arbitrage function involves the deliberate m ovem ent of data and know ledge
from  one location to another to create value. In the context of breakthrough innovation,
w here problem ‌solution links are not obvious, this function allow s for creative links of
disparate elem ents of inform ation. Inform ation arbitrage addresses questions such as: H ow
m ight w e couple ―problem s‖ and ―solutions‖ in a m anner that yields highest returns? In
other w ords, how  m ight w e m ove technologies to their m ost productive uses and/or
identify the m ost effective solutions to custom er problem s? Exam ples of inform ation
arbitrage at w ork in com panies include technology fairs, for exam ple, w hich 3M  and others
hold for internal personnel. Exposing m em bers of business units or other global regions to
the technological capabilities and discoveries that the com pany has allow s 3M  to increase
the likelihood that som eone in the com pany w ill articulate a new  business opportunity
because of their recognition of w hat is possible in the technology solution space. A nother
interesting version of inform ation arbitrage stem s from  an H R policy. A t A ir Products, the
director of N ew  Business D evelopm ent encouraged his staff m em bers to attend m ultiple



conferences each year to expose them selves to new  m arkets, w ith the caveat that they could
not attend the sam e conference tw o years in a row . They w ere required to learn about new
m arkets each tim e. Each of these practices of inform ation arbitrage unleashes im agination
and enables insight developm ent through specific m anagerial actions.

2. C ustom er engagem ent

This function involves deep engagem ent of the custom ers in the design and use of product.
H ow  m ight w e engage the custom er in the design process in a m eaningful and productive
fashion to conceptualize and prototype products? IBM 's earliest attem pts at developing an
electronic book in the m id-1990s took place in partnership w ith B oeing. The first
perceived application w as a w ay to sim plify the cum bersom e m anuals used by aircraft
m aintenance crew s. So the IBM  team  loaded those m anuals into an e-form at and asked the
m aintenance crew s to go about their w ork w ith the new  devices. Three m onths later the
IBM  team  engaged them  to understand their reactions to this novel technology, and a
num ber of iterations regarding the display, battery life, and storage capacity of the first e-
book resulted from  that experim ent. This m anagerial practice of engaging an innovation
team  along w ith a custom er partner in experim ental learning enabled insight far beyond
w hat any traditional K M  technique m ight have surfaced.

3. V isualization

This function involves creating graphical (tw o- or three-dim ensional) representations of
products and business m odels that enable individuals (designers and custom ers) to get a
nuanced understanding of the aesthetics and functions of products or the coherence,
com pleteness, and value potential of business m odels. H ow  m ight w e enable individuals
and team s to visualize their products and business m odels, both of w hich m ay be hazy in
the beginning in the case of breakthrough products? The first presentation of a concept
w ithin K odak for satellite-based photographs of earth to aid farm ing w ere sim ply dum m ied
photographs that show ed possible w ays to analyze crop and field size and shape to
m axim ize crop yield. The dum m y photos sold K odak's Venture Board on the idea by
helping them  im agine the possible.

4. Fail fast

This principal underscores the need for fast experim entation w hereby an idea can be tested
w ithout m uch investm ent, and the unsuccessful ideas can be w eeded out quickly. H ow
m ight w e devise a process to (a) allow  individuals and team s to fail fast, (b) learn from  the
process so that early-stage investm ent of resources is low , the process is kept iterative and
recursive, and thereby (c) enhance the probability of success?

5. A pplication m igration

This is the phenom enon observed in technology push and breakthrough innovation
environm ents in w hich a product is launched for one purpose but ends up being used for
m any others. H ow  m ight w e leverage breakthrough technologies into m arkets that w ere
never im agined or planned? W hat are the best w ays to speed the diffusion of a
breakthrough innovation into niche applications? A nalog D evices' com m ercialization of its



accelerom eter-enabling com puter chip started w ith a killer app dream  of replacing the
detonation system  for airbags, but in reality started w ith satellites, gyroscopes, niche video
gam es, and m any other sm aller m arket opportunities before the killer app w as realized.
N one of those first m arkets w ere predicted or planned, yet m arket experim ents led to new
insights.

Im plicit in this set of five activities is the recognition that in order to be useful for B I, K M  has
to assist individuals and team s to ―invent‖ rather than ―em bed best practices‖ identified. Each
of these K M  practices is a m anagerially controllable action that can be taken to enhance insight
developm ent, enable im agination, and encourage experim entation, all of w hich lead to the
outcom e of know ledge am plification.

K M  can accom plish these through a variety of organizational m echanism s and technology
enablers. O rganizational m echanism s include individual roles such as know ledge brokers,
facilitators, and transition m anagers and institutional m echanism s such as com m unities of
practice (W enger, 1988). K now ledge brokers serve as bridges of inform ation by connecting
people or team s w ho have different pockets of inform ation and know ledge. Facilitators are
individuals w ho are trained to guide a discussion group w ith specific goals. Transition
specialists understand the challenges of transitioning betw een stages and help m ake the group
or organization m ovem ent sm ooth. Technology enablers include physical resources, IT
augm ented tools, and know ledge depositories.

In w hat follow s, w e w ill illustrate how  several know ledge am plification tools facilitate the
discovery, incubation, and acceleration stages of B I. Table 13.3 provides a sum m ary for
reference.



Table 13.3 K M 's Support for B reakthrough Innovation

Stages of
B reakthrough
Innovation

D iscovery Incubation Incubation Incubation/A cceleration

K M  Tasks Inform ation
A rbitrage

C ustom er
Engagem ent

V isualization Fail Fast

K M  Tools Inventor
experience

Technical
conference
presentations

Technology
translation
tables

T-A -P-M
m ind m aps

Idea jam s
and idea
capture tools

Idea
com bination
tools

Ethnographic
observation

Extended use
trials

C ustom er
im m ersion labs

D iscussion
groups/platform s

C o-design tools

R apid
prototyping

Visual
sim ulation

Interactive
sim ulation

B usiness
m odel
canvas

Learning plan and
business experim ents

D iscovery-driven
plan

C row dsourcing

C RM  and autom ated
feedback system s

13.3 KM  and Selected Tools for Breakthrough
Innovation
D iscovery
A s m entioned previously, the objective of discovery is to generate ideas or novel technologies
and develop and elaborate them  into robust potential business opportunities, w hich are then
tested out in Incubation. W e sum m arize three tools that am plify w hat is know n: idea jam s,
technology translation tables, and technology m arket m ind m aps.

Idea Jam s
IB M  is know n for hosting daylong m eetings around the globe to w hich they invite experts
across a w ide variety of fields to participate in idea generation sessions. The objective is to



consider big problem s, technological progress, and social challenges and generate a plethora
of ideas for new  business platform s. IB M 's first innovation jam  took place in 2006, com prised
of tw o 3-day sessions in w hich 150,000 IBM  em ployees, fam ily m em bers, business partners,
clients, and university researchers participated from  104 countries in online round-the-clock
dialogue about potential grow th opportunities (Bjelland &  W ood, 2008). Every single post
w as captured and analyzed to discern the best new  ideas for creating business opportunities
from  the technologies. IBM  executives view  the jam  as valuable, and indeed 10 breakthrough
projects w ere launched as a result. They continue to m odify the process to m ake better use of
the know ledge gained through subsequent jam  sessions.

Technology Translation Tables
W hen inventors describe a new  discovery, it is easy to get lost in the technical details that m ost
excite them . A  technology translation table is a useful aid w hen interview ing inventors and in
subsequently researching and thinking about the possibilities that the invention m ay enable. The
technology translation table is a three-part tool (see A ppendix 1). The tool appears to be
sim ple, though a thorough treatm ent of the translation requires deep thinking, conversation, and
research to m axim ize the opportunity analyst's understanding of the scope of the opportunity's
potential. Part I is a description of the business concept (A ppendix 1a). It describes the
technology, w hat it does, and w hy it is im portant, in just a few  sentences. Second (A ppendix
1b) is a table listing the key features of the technology, one by one, and how  each differs from
w hat is currently know n. W hether value can be attributed to each of these differences is not
im portant at this stage. W e know  that for breakthrough innovations, the feature that inventors
and com panies believe at the outset is the feature of value frequently turns out not to be the
case; instead, another feature is considered valuable. Therefore, it is im portant to be as
thorough as possible in describing each dim ension of difference this technology offers over
w hat is currently know n or available. Finally is the technology translation table (A ppendix 1c).
Each key feature described in the previous table is broken dow n into the intellectual property
claim s that w ould be m ade in a patent application for the invention. Each claim  is listed along
w ith com m entary about w ho m ight value that difference. The latter task requires creative
thought and a broad scope of applications.

Technology M arket M ind M aps
A nother m echanism  for helping the discovery analyst link technologies and m arkets to find
breakthrough opportunities is a technology m arket m ind m ap. This tool is a useful system atic
process for either finding applications for technologies or finding technologies and product
ideas for m arket needs. Several exam ples are described here, and the tool is arrayed in
A ppendix 2.

Each m ind m ap is com posed of four elem ents, arranged in different patterns for each case. The
elem ents are M  (m arket), A (application), P (product), and T (technology). The m ost
conventional approach is to start w ith a m arket that w e elect to serve, and ask, ―W hat problem s
do you experience?‖ Those are the application areas. For each, w e generate m ultiple products
that m ay serve the problem  in different w ays. Each is executed via a different technology. In



this pattern (show n in A ppendix 2a), w e search for a technology that solves a particular m arket
need. For exam ple, com pany X  serves the energy m arket. Energy applications include in-hom e
heat, m obile energy, and clean energy. For each w e have m ultiple product/service offerings.
For exam ple, batteries and fuel cells provide m obile energy. C lean energy also incorporates
fuel cells, so different applications can actually have a product in com m on. Each is fulfilled
through a different technology.

A  different approach, also com m on, is to start w ith a novel technology that w e believe could
generate a breakthrough innovation (show n in A ppendix 2b). Just as the technology translation
tool guides us, w e use this m ind m ap to ask ourselves about potential uses, or applications, for
the technology. From  there w e ask w ho cares about those uses to uncover possible m arket
segm ents. Each segm ent m ay need a different form ulation of the offering, or product design.
D uPont's biodegradeable Polyester branded as B iom ax¬  w as com m ercialized in this m anner.
The m aterial could be used for m any applications and could be designed to degrade in a
prespecified period of tim e, depending on the user's need. M any potential applications w ere
experim ented w ith, including m ulch, bags for harvesting bananas, diaper liners, and m ore. For
each application there w ere m ultiple m arkets. M ulch, for exam ple, could be targeted at hom e
gardeners, farm ers, or gardening com m unities. The product form ulation differed for each one.
It w as m ade into sheets, scraps, pellets, or m olded into plant containers. Sim ilarly, diaper
liners are m arketed for babies, toddlers, and the elderly. Products vary by size and shape.

The critical K M  am plification activities at this stage are inform ation arbitrage and, to a lesser
extent, visualization, as technology and m arkets are joined for an application. K M  brokers w ho
have access to a breadth of inform ation can put individuals and team s in touch w ith needs
and/or solutions associated w ith new  m arkets and new  solution dom ains. K now ledge brokers
can induce the team s and individuals to look outside their habitual dom ains for needs/solutions
by accessing know ledge outside the firm , including external consulting firm s w ith relevant
know ledge. A know ledge broker's breadth of inform ation and w illingness to reach out to new
sources of inform ation is a critical resource that can assist the team s and individuals in zeroing
in on the m ore profitable venues for any specific BI opportunity.

Incubation
Traditionally, incubation required developing prototypes that m ay not have been ideally
designed for m axim izing custom er interface, but w hose purpose w as to allow  custom ers to get
used to the breakthrough technology in an experiential m anner. W e know  that custom ers w ill
react negatively to m ost changes that they cannot com pare w ith their current usage patterns.
C om puted tom ography (C T) scanners failed focus group and concept tests because doctors
believed that X -ray technology served the im aging purpose w ell. H ouseholds rejected
m icrow ave technology for cooking applications because the change in behavior upset too m any
norm s regarding food preparation tim e and energy investm ent. M any other exam ples exist to
reinforce the point that extended tim e w ith the new  product is required before custom ers can
provide valid feedback. So the m ethods that incubation m anagers have traditionally used
required lengthy tim e periods before they w ere confident that the m arket reactions they w ere
getting could be considered valid. These approaches are excellent for learning but can be



costly in term s of tim e and m oney. N ew er digital technologies help to alleviate som e, though
not all, of these challenges.

Custom er Im m ersion Labs Including Visual and Interactive Sim ulation
C ustom er im m ersion labs are labs outfitted w ith equipm ent and digital technology that enables
exposure of 3D , real-tim e depictions of product assem bly, design, or servicing. They are used
by incubation team s to gather reactions and data on new  product designs directly from
individuals as they are using them  by providing a sim ulated experience. Such visual im m ersion
can be useful for capturing reactions from  m ultiple m em bers of the value chain, including end
users, m aintenance and service personnel, assem bly line crew , sales technicians, and account
m anagers. In this m anner, technology m im ics reality as closely as possible. W hile extended use
over tim e is not possible w ith im m ersion labs, im m ediate reactions regarding serviceability,
usability, and ease of assem bly can be easily captured.

Rapid Prototyping
C om puter-aided design (C A D ) softw are has becom e increasingly sophisticated and now  can
create 3D  digital m odels to replace w ooden or plastic m ockups of products to ensure they can
be produced. Craftsm en can w ork from  these 3D  m odels now  rather than from  2D  draw ings.
The m odels can be projected so that the designer and custom er can exam ine a prototype
together. Electric B oat, a defense contractor that supplies nuclear subm arines to the U.S. N avy,
now  relies on 3D  visualizations over its w ooden m ockups, thereby reducing tim e, expense, and
cost of rew ork dram atically (Jaruzelski et al., 2013). C urrently, the com pany is investigating
the use of those m odels to generate hologram s of the inside of the subm arine to im prove its
design and layout.

Three-dim ensional printing is rapidly gaining ground as the m ost effective tool for
experiencing a product, both w ith internal collaborators and w ith custom ers. The key
differentiating feature of 3D  printing is the speed w ith w hich the m ockup is m ade, w hich can
be a m atter of an hour. C hanges can be m ade based on user response, and a m odified m ockup
can be generated in a very short tim e to test the user's reactions and m ake necessary
m odifications.

Im m ersion-type labs, coupled w ith visualization tools, are also useful for building and
evaluating business m odels for the product. G oogle, for exam ple, runs boot cam ps w here
prospective venture team s are invited to w ork on business m odels for their start-ups, and they
receive in-depth feedback from  analysts.

The central K M  activities for this incubation stage involve deep custom er engagem ent,
visualization, and fail fast. K M  roles can facilitate deep but m ultidisciplinary sessions that
often happen in custom er im m ersion laboratories, and K M  can either m anage these internal
labs or access external incubators. IT augm ented tools are now  available as technology
enablers for visualization, w hereas process tracking can enable fast failures by keeping an
organizational m em ory of past trials, successes, and failures.



Acceleration
The acceleration stage requires developing and institutionalizing processes that w ill enable
reliability, predictability, and scaling, all w hile the business is experiencing rapid grow th.
C onventional scaling tools include design for m anufacturability, quality function deploym ent,
and process developm ent. A ll are im portant, and all take tim e and attention. W hile no
substitute for som e of these tried-and-true tools for m anaging grow th and quality, new  tools are
em erging that can ease the financial and tim e pressures of an acceleration m anager w ho is
trying to grow  a business and can help given the context of uncertainty of m anufacturing
process, organizational fit, deploym ent, and custom er loyalty that he or she faces.

Usage Sensors
N ew , unintended uses m ay em erge as the m arket begins to incorporate the innovation into daily
life. B aking soda is used to clean carpets and laundry and deodorize refrigerators. N one of
these uses w ere im agined by the original developm ent team , w ho form ulated it as a kitchen
ingredient. O ther sim ilar exam ples exist that expand and elaborate the business opportunity
beyond w hat the new  business m anager m ay have im agined. R ecently, firm s have adopted
usage sensors to track the num erous and unintended applications of its new  product that m ay
turn it into a true business platform  serving a broader array of needs than originally im agined.
These tools enable com panies to collect and analyze usage data directly from  the user via
autom atic tracking technologies (Jaruzelski et. al., 2013). These are particularly relevant to
w eb-based offerings, w here click-throughs, tim e spent on certain pages, and prices paid are
just a few  of the elem ents of data that could be useful for expanding the business.

A lthough K M  in the inform ation-leveraging sense begins to be increasingly relevant for this
stage, K M  can underscore the need for product m igration as the B I launch is com pleted. K M
can provide the know ledge repositories from  the previous stages and garner the tacit
know ledge of the team s involved in the launch through know ledge engineering approaches to
build other applications.

D esign and developm ent com m unities generate their ow n principles and approaches over tim e,
partly as a result of learning from  experience. Som e of the deep expertise in this kind of
m ultidisciplinary environm ent rem ains tacit and is not easily transm itted in organizations over
tim e and locations. H ere, the com m unities of practice and know ledge capture m ethods
developed in traditional K M  m ay be extrem ely useful. A s in any innovation, this requires the
support of senior m anagem ent, w ho are ultim ately the keepers of organizational culture.

13.4 O rganizational Im plications
In large firm s, w here new  business grow th is generated through breakthrough innovations, a
K M  am plification function is m ost useful. Especially in the early stages of a breakthrough
innovation project, K M  has the potential to influence the evolution of the project in value
creating w ays. To accom plish this, a firm  has to develop an appropriate organizational
architecture. A s show n in Table 13.4, the organizational architecture m ay include setting up



idea labs or know ledge broker roles. Since all these require com m itm ent of resources,
different firm s m ay adopt different m echanism s.

Table 13.4 Im plem entation of K M  as Intelligence A m plification

K M
Function

O ptions for O rganizational
A rchitecture

C ultural Prerequisites

Inform ation
arbitrage

D ata: K now ledge
repositories; external
sources

R oles: K now ledge brokers
for technology and
applications

Receptivity to ideas from  other perspectives

C ustom er
engagem ent

Facilities: Idea labs

R oles: K now ledge brokers
for lead users

Tolerance for m ultidisciplinary inquiry

Visualization Tools: Visualization tools

R oles: Expertise in the use
and interpretation of tools

Context of creativity or thinking out of the
box. A bility to deal w ith com plex problem s.

Fail fast Tools: R apid prototyping

R oles: Expertise in the use of
rapid prototyping tools

Tolerance for failure
Failure as an occasion for learning

A pplication
m igration

Facilities: Venture cam ps

R oles: Facilitators,
opportunity brokers

N ondefensive clim ate for authentic feedback;
opportunism

A  second requirem ent for im plem entation is the presence of a supporting culture. A s also
show n in Table 13.4, the organization and team  leaders require a healthy attitude tow ard
m ultidisciplinary thinking, ideas from  outside, courage to undertake low -cost experim ents
w ithout fear of reprisals for failure, and, finally, the w illingness to undertake disciplined
inquiry beyond intellectual dom ains fam iliar to the firm . This m eans new  business creation
team s, their team  leaders, and those to w hom  they report m ust be w illing to adm it they do not
have the answ er and that, in som e cases, the answ er is unknow able for now . To nurture this
culture is the single m ost im portant leadership act in the im plem entation of intelligence
am plification.

These firm s typically encounter tw o pitfalls. The first is im posing intelligence leveraging as a
K M  approach for breakthrough innovations. Intelligence leverage relies on w hat is already
know n rather than on learning the new , and is an approach, as w e have argued, that is



appropriate for increm ental innovations. Yet w e see this occur all the tim e in com panies,
w here adm itting one does not know  is view ed as w eak and can result in a career m isstep. A s
m entioned, this is w here leaders m ust step up to enact the appropriate culture changes. A
second pitfall is the use of intelligence am plification tools as silver bullets. These tools are to
be view ed as facilitating a form  of inquiry that is different from  the ones typically conducted in
organizations, and hence the shift in perspective, rather than the tools them selves, is the critical
end point.

13.5 Appendices
A ppendix 1: Technology Translation Tool

Appendix 1A: Introduction of the Technology, Its Points of Difference, and
Problem s It Addresses
The developm ent of the liquid lens has been know n for a w hile, but the fast focusing of w ater
droplets by use of sound w aves is the novel idea presented by D r. H . This type of technology
w ould be applicable to cell phone cam eras and other devices requiring a sm all cam era.

Tw o com panies have already developed products that use a liquid lens concept. C om pany X
has invested in this technology for the past 10 years. A s a result, it is able to m anufacture
liquid lenses for com m ercial use. In collaboration w ith com pany Y, half a m illion lenses per
m onth are being produced since Septem ber 2013. The m ain clients presently for liquid lenses
are m iniature cam era phones, in w hich pow er consum ption is a m ajor concern. The process
using their technology requires betw een 10 and 100 volts. B y com parison, D r. H 's invention
requires a couple of m illivolts.

D r. H  has already proven the invention's cam era capabilities. In tests, his cam era w as able to
take 250 im ages per second at varying focal lengths. H e envisions a cam era that could instantly
capture tens of im ages w ith different focal lengths, and then use sim ple im age-analysis
softw are to determ ine the sharpest im age.

In short, the novelty of this technique lies in the creation of a high-speed, adjustable lens using
a liquid lens and an oscillating device. Its m ain advantages over its existing com peting
technologies are higher speed and low er pow er requirem ents.

Appendix 1B: Technology's Key Features and Associated Com m ents

C ost Inexpensive as the lens is m ade up of a drop of liquid
R obustness M ore resistant to accidental dam age as there is nothing to break
Pow er C onsum ption H igh efficiency, requires a few  m illivolts
Speed Very fast, claim ed to be able to capture 100,000 fram es per second

Appendix 1C: Claim s of the Invention and W ho M ight Value Them



C laim s of Invention and K ey A ttributes of
the Technology

R easons for C laim s/A ttributes B eing
Benefits and W ho W ould Value This
Benefit

A  key feature of this new  technique is that the
w ater stays in constant, unchanging contact w ith
the surface, thus requiring less energy to
m anipulate.

Presently, cell phones consum e a lot of
pow er w hile shooting a video or clicking a
picture. M ost of the pow er is consum ed
during focusing the object.

There is no need for high voltages or other
exotic activation m echanism s. This m eans that
this new  lens m ay be used and integrated into
any num ber of different applications and
devices, m aking m any applications feasible.

Low  voltage requirem ent is attributed to the
m ethod of creating oscillating through sound.
Potential applications including cell phones,
w eb cam s, and satellite im aging w ill be the
ones the m ost benefited.

The great benefit of this new  device is that you
can create a new  optical system  from  a liquid
lens and a sm all speaker, w hich along w ith its
driving circuit can be easily m anufactured in a
sm all and lightw eight package.

Presently m ost of the cell phone cam era
packaging is prim itive and creates a bulky
look. The tiny cam era can fit in a few  square
m illim eter area on a cell phone.

W ith sm all enough apertures and properly
selected liquid volum es, it is able to create a
lens that oscillates as fast as 100,000 tim es per
second‍ and still be able to effectively capture
those im ages.

Fast focusing lens is very im portant in
shooting different fram es and then integrating
them  to m ake a video or panoram ic picture.
For exam ple: in the m ovie The M atrix som e
of the shots w ere shot at 108-fram es/sec
speed.

The liquid lens that captures 250 pictures per
second and requires considerably less energy to
operate than com peting technologies.

The contraction and expansion of the liquid
take considerably less energy than m oving a
m echanical lens. C ell phone users can
greatly benefit from  it.

The lens is sim pler than earlier liquid lens
designs that use a com bination of w ater (or
som e other fluid capable of conducting
electricity) and oil as w ell as an electric charge
by using w ater, sound, and surface tension to
adjust the focus.

The technology enables the lens to be
packaged in a tiny space, takes only fraction
of energy needed in com petitive lens, and
sim ple m echanism  w ill benefit cell phone
users and m anufacturers the m ost.

A ppendix 2: Technology M arket M ind M aps



Figure 13A .2a Start w ith a m arket need.

Figure 13A .2b Start w ith a novel technology.
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Chapter 14
Strategically Em bedding Design Thinking in the Firm

Pietro M icheli
W arwick Business School, Coventry,, U nited K ingdom

H elen Perks
Nottingham  U niversity Business School,, U nited K ingdom

Introduction
W e already know  that organizations are starting to use design strategically‍ to do som ething
different from  the com petition, to launch new  brands or strengthen existing ones, and to inform
strategic choices. Yet, w hile success stories abound‍ from  A pple to D yson, from  BM W  to
A lessi‍ little is know n about how organizations actually em bed design thinking at a strategic
level. W hat do organizations really do to m ake a design perspective part and parcel of an
organization's culture? This chapter goes to the heart of this issue and sets out clear guidelines
on how  to strategically em bed design thinking w ithin the firm . The chapter is studded w ith
exam ples and lessons draw n from  a large-scale research program . G etting design thinking into
strategy is not a straightforw ard process, but w e show  how  to use three fundam ental levers to
really m ake a difference. These are the roles of key personnel, organizational practices, and
organizational clim ate and culture. Essentially, in this chapter w e highlight the m ain enablers
and barriers to m aking design thinking a strategic driver of success.

The chapter is structured as follow s: W e first provide a brief introduction to w hat research
tells us about strategy and design thinking. W e then talk about how  our research w as carried out
and present new  insights around the three them es, discussing them  first in general and then
through real com pany and product exam ples, both positive and negative. W e conclude by
providing practical suggestions on how  to em bed design thinking at strategic level.

Research studies show  us that design can have a positive im pact on com panies' financial
perform ance. For exam ple, H ertenstein, Platt, and Veryzer (2005) dem onstrated that
investm ents in product design lead to enhanced corporate financial and stock m arket
perform ance. Yet this design investm ent-perform ance relationship is not clear-cut. Scholars
have looked into this further, and w e now  know  that design's im pact on perform ance is
contingent on several factors, including level of product/service innovativeness (is the product
radical or increm ental?), industrial sector (such as service vs. product), and designers' roles
and skills. For exam ple, in their study of m idsize to large U.K . m anufacturing com panies,
Perks, C ooper, and Jones (2005) found that designers can undertake three different roles in
new  product developm ent (N PD ): lone players as functional specialists, m em bers of cross-
functional team s, or strategic/process leaders. Each of these roles can have different effects on
perform ance. So w hat research is starting to tell us is that design's contribution depends on
w hether it is used strategically, utilized as a m eans to differentiate from  com petition, and



w hether design thinking is em bedded in organizational processes.

So far, researchers have focused on w hether and how  investm ents in design lead to enhanced
financial perform ance, rather than on understanding how  and why organizations succeed, or
indeed fail, to introduce design thinking strategically. This chapter fills this gap. D raw ing from
an extensive study of a w ide range of organizations, w e show  that the strategic em bodim ent of
design thinking is determ ined by three m ain factors:

1. Roles of key personnel

2. O rganizational practices

3. O rganizational clim ate and culture

Each of these factors is im portant, but all three are interconnected: new  initiatives, based on
each factor, should not be considered or im plem ented in isolation. For exam ple, CEO  and
senior m anagem ent support for design is fundam ental if you w ant to instill design thinking
strategically, but it is not enough. A s our exam ples w ill show , support from  senior m anagem ent
needs to be coupled w ith an iterative approach to N PD  and w ith a tolerant approach to failure.
You need com binations of things in place to elevate design thinking as a strategic im perative
w ithin the firm  and, m ore broadly, as a w ay of thinking and doing things.

In the rest of the chapter, w e discuss each of these areas and highlight how  these factors can
both inhibit and facilitate how  design thinking is em bedded strategically in organizations.

How  the Research W as Done

A  large-scale research program  w as undertaken w ith com panies w here design w as either
established or being new ly introduced. For m ost of these firm s, design w as undergoing
change and shifting its role and influence either positively or negatively. C om panies
participating in the research program  w ere both product- and service-based organizations.
The program  included large m ultinationals and sm all to m edium -sized enterprises
(SM Es). To gather different perspectives on the roles of design, w e interview ed CEO s
and design and m arketing executives, as w ell as senior representatives of other functions
(e.g., product developm ent, finance, and operations). W e investigated both broad
approaches to design and N PD , and also focused on specific projects, exam ining reasons
for success or failure, the roles design had played, and principal enablers and barriers.

14.1 Role of Key Personnel
People m atter, and our research show s that investm ent in the right roles is the first building
block to em bed design thinking at strategic level. Table 14.1 show s how  these roles can pan
out and influence the strategic em bodim ent of design thinking.



Table 14.1 H ow  D ifferent R oles of K ey Personnel Can Influence the Strategic Em bodim ent of
D esign Thinking

R ole of
K ey
Personnel

Enablers B arriers O utcom es

CEO /Senior
m anagem ent
support for
design

Establishm ent and
introduction of a
design function,
continuous support
dem onstrated

Establishm ent of a
function, but poor
m anagem ent of internal
dynam ics/tensions

Positive: D esign becom es
m ore institutionalized and
part of the organizational
structure and culture.

N egative: If not
accom panied by further
efforts, design m ay not
becom e em bedded or be
relegated to an operational
role.

CEO /Senior
m anagem ent
engagem ent
in design

D irect link betw een
design and decision
m aking

C ontinuous redesign‍
needing to am end or
change products/services
according to senior
m anagem ent w ishes

Positive: D esign can be
elevated at a strategic level
in the organization; senior
m anagem ent can provide ―air
cover‖ to design initiatives.

N egative: Lengthy product
developm ent cycles and
w asted effort on failing
products/services.

D esign
D irector

Influencer: Lobbies
for design to play a
m ore strategic role

Technical specialist:
Fails to connect w ith
other functions

Positive: The design director
can enhance aw areness and
understanding of design's
role and capability across the
organization.

N egative: D oes not elevate
design's role beyond that of a
service.

Support from  top m anagem ent and, especially in SM Es, from  the CEO  or chairm an is a
necessary step in introducing and eventually em bedding design thinking. H ow  does this w ork
in practice and over tim e? W ell, early support can be fundam ental w hen appointing a new
design director and form ing a new  design team . But the key issue here is sustaining this effort,
through active support and internal prom otion of the design team  by the board, for instance. In
our research, w e found that w here this does not happen, design team s are often relegated to



m ore operational roles. But w atch out‍ at the sam e tim e, endorsem ent from  the top and having
a direct link w ith the C EO /board can create problem s for the design team . Jealousy can set in.
For exam ple, once the new  corporate design unit w as set up at one of our case com panies,
other non-design departm ents started to act negatively tow ard it. The shiny new  unit w as seen
to be taking aw ay som e of their autonom y and share of the local budget. A t another firm , the
design-oriented com pany CEO  had a particular liking for specific services or products and
hung onto them  at all costs. This m eant dictating their redesign m ultiple tim es, despite
continuously disappointing results.
W e also need to pay attention to the nontechnical roles of the design leader, often called design
director or chief design officer. These are w hat m atter w hen introducing and shifting design
thinking w ithin the firm . A  persuasive personality and skill set w ithin this role‍ som eone able
and w illing to prom ote design inside the com pany‍ can em erge as critical. Let's see how  such
roles are played out in practice in the follow ing tw o vignettes.1

Introducing and Em bedding D esign Thinking at D iageo
D iageo is the w orld's leading prem ium  drinks business, operating in 180 m arkets in 80
countries, w ith over 28,000 em ployees. Its portfolio of brands includes G uinness, Johnnie
W alker, Sm irnoff, and B aileys. In 2006 the D iageo executive com m ittee w orked out that design
w as playing too m arginal a role in the com pany, so it decided to appoint a global design
director and build an internal design function. A s the design director recalls, ―I think w here the
intervention as a senior board level cam e w as things like the [brand nam e] redesign w hich w as
really badly done w hen there w as no internal team , people didn't understand how  to m anage
design.‖ This early appointm ent investm ent by the D iageo executive led to enduring support of
the design director and his team . Indeed, the design director em erged as an im portant figure,
not in term s of skills (the actual product design is m ainly undertaken by external agencies), but
as the person capable of prom oting design's value to the various business units inside the
com pany. This m ade a big difference betw een successful and unsuccessful introductions of
design at a strategic level in the different business units. In the w ords of the design director:

W e have got a big influencing job here to do, to find our sponsor, to persuade, to help
people understand. A nd if w e only talk to people on the financial level, then w e're
com pletely m issing the boat. O f course, w e have to talk the language of business, and
finance, and return on investm ent“ but it is also our job as leaders of design w ithin
organizations to help people understand the thinking behind it.

These early investm ents and ongoing attention to the nature of senior m anagem ent roles have
borne fruit. C urrently, design is used to inform  strategic choices concerning branding and
positioning of products. A  good exam ple of this lies w ith the redesign of the Johnnie W alker
label, as part of the w ider relaunch of the brand. This being a very iconic brand and a luxury
product, the project w as quite risky. H ow ever, the project w as eventually very successful
thanks to strong leadership, w hich drove through the new  design. A ccording to the com pany,
―The unveiling of the new  Johnnie W alker B lue Label bottle w as the relaunch of an icon. The
design speaks to the rarity and authentic luxury credentials behind the ultim ate expression of



Johnnie W alker, fueling global net sales grow th of 27 percent.‖ (D iageo A nnual R eview ,
2012).

Too M uch C EO  C ontrol C an H am per the Strategic Em bodim ent of
D esign Thinking
The CEO  of com pany C, a m edium -sized enterprise, attended a design conference and m used
over how  the show cased SM E design-led brands had becom e so successful, w ith loyal
custom ers and large revenues. H ow  could he propel design's role w ithin his ow n com pany, get
the product design m ore custom er-focused, and see that link directly to financial perform ance?
This event pushed him  into action: he recruited a num ber of new  designers and rapidly
involved them  in several projects. H ow ever, w hile his support w as alw ays solid, his
engagem ent w ith the design team  w as often too direct. H e constantly looked over the shoulders
of his design team , checking and telling them  w hat to do. In the end, this hindered the design
team  not only in getting their job done, but in developing a capacity to take greater
responsibility and influence strategic decisions. C oupled w ith this w as the firm 's overreliance
on custom er feedback. Indeed, this reflected a lack of trust in design's capacity to propose
som ething new  to the m arket. This is sum m ed up neatly in a quote from  the com m ercial
director. Talking about an unprofitable product, he said, ―The internal designers have
rew orked it, probably eight or nine tim es, and custom ers have alw ays com e back w ith: no, w e
don't w ant to change it So w e have tried redesigning it lots of tim es and none of them  have
com e to fruition, so it's a com plete w aste of tim e.‖ H eavy interference from  the CEO , tw inned
w ith an overresponsiveness to custom er feedback, really ham pers w hat designers can do and
w hat design thinking can deliver.

W e can see com plexities and contrasts in the w ay roles influence the em bodim ent of design
thinking in the firm  over tim e. A t D iageo (as w ell as at Virgin A tlantic and H erm an M iller‍
see further exam ples), senior m anagers not only support design but trust w hat design can
achieve and w hat designers could do. Such trust m ight com e from  the com pany history (as is
the case w ith H erm an M iller), from  the leader's belief that design and innovation can m ake a
positive difference (such as Virgin A tlantic), or from  the design director's influencing efforts
(see D iageo). In other cases, the CEO  him self can sim ply espouse the em bodim ent of design
thinking. Such is the case w ith Trunki, a sm all but leading com pany in children's travel
equipm ent. H ere, the founder of the com pany, w hose background is in industrial design, played
a crucial and positive role to em bed design and design thinking: ―Being the C EO  w ith design
training, it's all about problem  solving and looking at things differently. W hy do w e do things
that w ay? Is there a better w ay of doing it? So that thinking has been applied across the
business rather than just in the product.‖ Com pare this w ith those com panies w here support is
ad hoc and lacks continuity, or w here the design director acts as a m ere technical specialist, or
w here support and control from  the C EO  ends up stifling the creative potential of the design
function.

14.2 O rganizational Practices



D efining the design brief, involving custom ers in the N PD  process, collaborating across
diverse functional units, m easuring and evaluating design: all these are practices that can either
support or hinder a firm  in em bedding design thinking at a strategic level. Table 14.2 show s
how  these practices can have both positive and negative outcom es, depending on the
prevalence of either barriers or enablers. The tw o follow ing vignettes exem plify different
situations w here som e of such practices are at play.

Table 14.2 H ow  O rganizational Practices Can Influence the Strategic Em bodim ent of D esign
Thinking

O rganizational
Practices

Enablers Barriers M ain O utcom es

D efinition and
com m unication
of the design
brief

The brief is
developed in
collaboration
betw een
different
functions

The design function
receives a narrow ly
defined brief to
w hich it has to
respond

Positive: D esign elem ents and
perspectives are included in the
brief; a m ore strategic design
perspective is likely to be adopted.

N egative: D esign is kept out of
strategic decisions and perform s
m ainly a ―service‖ role.

System s to
prom ote
collaboration
across
functions

Form al and
inform al
system s are
used to create
a shared
perspective
am ong
functional
groups

Strong dem arcation
of functional silos

Positive: M ore effective
collaboration and greater sharing of
inform ation lead to higher project
success rate and reduction of tim e
to m arket.

N egative: D esign is not em bodied
over the long term .

Custom er
involvem ent

D esign plays
an im portant
role in
identifying and
addressing
custom ers'
problem s

Custom ers are either
over- or
underinvolved

Positive: D esign can uncover and
help address ―hidden needs‖ and
generate successful radically new
products/services.

N egative: O verinvolvem ent leads
to constant changes and ―design by
com m ittee‖; underinvolvem ent
(often triggered by overconfident
designers) m eans that custom er
voice is not heard and radical
designs m ay fail to heed custom ers
needs.



M easurem ent
and evaluation
of design

Evaluation
undertaken at
the end of
each project

Thorough
justification of
design involvem ent
from  the beginning
of each project;
constant request of
detailed financial
inform ation

Positive: G reater freedom  aw arded
to design and feeling of trust across
functions, particularly at the
beginning of projects; greater
potential for innovation.

N egative: Conservative designs,
longer tim e to m arket, and low er
proportion of product/service
launched.

Virgin A tlantic's U pper-C lass Suite
A irline Virgin A tlantic is w ell know n for its innovativeness and use of design. B ut w hat is not
so w ell know n is the w ay its organizational practices shape and influence design projects and,
ultim ately, how  design thinking perm eates the organization. The design of the upper-class suite
is a good exam ple of this. In the early stages of the project, the com pany developed a concept
briefing‍ how  to create a flat bed to provide custom ers w ith a better flight experience.
H ow ever, rather than focusing dow n on this clear, albeit narrow , brief, designers and
m arketers collaborated to open up and broaden the initial idea. This led to a m ore custom er-
and benefit-oriented concept: how  do w e create a space for custom ers and all their needs?
D esigners refined the brief through custom er ethnographic practices, directly observing
custom ers' in-flight behaviors. The head of D esign stated, ―It w asn't necessarily asking people
w hat they w ant; it's about looking at som eone and seeing how  they behave, seeing the things
that irritate them , not necessarily asking them , because often they don't know  w hat they w ant,
until you show  them  w hat they could have.‖

A s the director of Brand and C ustom er Experience recalls, ―perhaps som e of our com petitors
have concentrated on: how  do you get a seat to go flat so the custom er can sleep? This w as
m ore about: how  do w e create the space for the custom er for all of their needs?‖ The decision
to focus on such a broader question enabled the com pany to form ulate a m uch broader brief,
w hich then led to the involvem ent of key internal people and custom ers, and to questioning
existing offerings. In so doing, Virgin A tlantic adopted a m ore holistic view  of service design,
and connected organizational practices‍ in this case, how  stakeholders are involved in the
design and developm ent process‍ w ith design thinking. Eventually, the project w as very
successful, as it created a suite that other airlines have since copied.

D esign as a Service
Like m any other com panies, the CEO  of com pany C and his senior m anagem ent team  realized
that design thinking seem ed to be driving higher levels of brand recognition and custom er
loyalty of m any of their com petitors. Therefore, they decided to m ake som e changes and
proudly established a new  separate corporate design function. H ow ever, despite leadership
support and good intentions, the design team  really struggled to be appreciated w ithin the
com pany. D esigners' w ork w as often treated in a dism issive w ay, and designers w ere given



orders by other functions. A s the design director explained, ―O ther units say, ‐I tell you w hat I
w ant and you need to organize it for m e.‒‖ D esign m anagers felt frustrated and saw  them selves
fulfill an alm ost passive role vis-Þ-vis the m arketing function, unable to influence tightly
defined briefs. O ne design m anager stated, ―In m any projects, w e are a service industry. In
m any cases, I don't think our projects are breakthrough or really exciting consum ers because
they've been“ restricted at the very beginning.‖ So w hile internal staff perceived the com pany
as adopting a ―cow boy culture,‖ its approach to design and product developm ent w as actually
risk averse, heavily relying on consum er feedback obtained through surveys and focus groups.

The tw o vignettes presented above show  how  practices that support collaboration across
functions, particularly allow ing questioning and shaping of the design brief, are fundam ental in
introducing design thinking. W e also learn that the w ay organizations engage w ith custom ers
can influence design's strategic role. O rganizations, such as Virgin A tlantic, observe and
shadow  custom ers, rather than involve them  in form al surveys or focus groups.

Finally, how  do you m easure and evaluate design thinking and do such practices influence the
strategic em bodim ent of design? A gain, w e see contrasting practices w ith diverse outcom es.
A t com pany A , for exam ple, great em phasis w as placed on quantitative data to form ally
m easure the input of design, particularly at the beginning of the N PD  process. A lso, various
developm ent stages w ere tightly defined up front in term s of both functions' involvem ent and
budgets. Financial rew ards w ere given to project leaders depending on how  m any ideas
passed selection gates. Requests for form al evidence and the introduction of perform ance
m easures happened m uch later at Virgin A tlantic, G ripple (see below ), and H erm an M iller.
For exam ple, at H erm an M iller perform ance is m easured only on the com pletion of projects
during learning review s. Indeed, our research show s that if practices are in place to constantly
assess and challenge the value of design, its im pact is likely to be negligible. A design
consultant said, ―The w orst thing is w hen that trust disappears or is not there, and so you
becom e constantly questioning the values, the expertise, the know ledge, and the drivers of the
other people, and that's hell, you know .‖ Practices that seek to constantly m easure and justify
design seem  to m arginalize design's strategic contribution. Putting practices in place to catch
design out and devalue its w orth can end up as a self-fulfilling prophecy.

14.3 O rganizational Clim ate and Culture
Successfully em bedding design thinking at a strategic level can m ean m aking brave and risky
decisions that threaten the status quo. This is w here organizations often really struggle. Insights
from  our research tell us that the nature of organizational clim ate and culture is crucial in
facilitating or ham pering brave decisions. Core to this are attitudes tow ard risk, use of form al
processes, and the w ork environm ent (see Table 14.3). Real cases of how  com panies
addressed such challenges are given in the follow ing vignettes.



Table 14.3 H ow  O rganizational C lim ate and C ulture Can Influence the Strategic Em bodim ent
of D esign Thinking

O rganizational
C lim ate and
C ulture

E nablers B arriers O utcom es

R isk
aversion/appetite

Failure is not
stigm atized,
and it is
treated as an
opportunity
for learning

Fear of failure; success
is rew arded, failure
punished

Positive: G reater exploration
for opportunities and potential
for innovation.

N egative: D esign is
increm ental/m arginal and not
used to differentiate the firm .
Fear of doing anything too
am bitious.

R eliance on
form al processes

Processes
are
structured,
but not too
rigid,
especially in
the m ore
exploratory
phases

Processes are som etim es
too rigid as they are
intended as control
m echanism s; som etim es
they are virtually not
existent, as they are
perceived as constraining
individuals'
entrepreneurial spirit

Positive: Consistency of
process enhances innovation
outcom es. Especially in
service-based organizations,
designers w ere often involved
in developing processes
them selves, in order to create
consistency, w hile not
reducing creativity.

N egative: Too rigid processes
m ay stifle innovation and
create perverse consequences
(process is follow ed, but
results are disappointing).
Lack of a form alized process
tends to lead to lack of clarity,
and to create conflict across
functions and inefficiency.

W ork
environm ent and
physical space

C reation of a
collaborative
space, often
also to
reflect brand
values
internally

Physical divisions am ong
individuals and functions

Positive: G reater
collaboration potential and
sense of belonging.

N egative: Functional
divisions are reinforced.



H erm an M iller's SAYL¬  chair
A s a w ell-established leading producer of interior furnishings, H erm an M iller has created
several iconic designs, such as the Eam es lounge chair, A ction O ffice, and the A eron chair.
Such a record, coupled w ith strong organizational values (quality, ergonom ics, and
environm ental sustainability) and a clearly recognizable brand m ay suggest strong investm ents
in internal design units. O n the contrary, w hen it com es to design, H erm an M iller relies alm ost
entirely on collaboration w ith external agencies. A lso, w hile m ost com panies in the industry
com m ission design through m arketing departm ents in response to w hat they consider m arket
opportunities, H erm an M iller is m ore exploratory: The director of finance stated, ―Find a few
really good designers“ then trust them  W e kind of go: ‐W ell, here's a problem  to solve. Send it
out to the designers and see w hat they bring back.‒‖ In addition, m any ideas arrive unsolicited
from  design consultancies. External designers are even given the freedom  to challenge briefs‍
say they don't like them , suggest alternatives. The com pany's success does not rely on tight
specifications and controls, but on an open and deep appreciation of design thinking, positive
attitude tow ard risk, and capacity to select and w ork w ith external designers, and to execute
projects.

A t the sam e tim e, a structured and transparent process is in place. The director of Insight and
Exploration stated: ―There's a level of thoughtfulness that is going into both product design as
w ell as the application of the brand presence. So w e aren't doing things random ly; w e're doing
things very, very deliberately.‖ Three distinguishing features characterize the design and
developm ent process at H erm an M iller:

1. Senior m anagem ent goes through an extensive vetting procedure before engaging w ith an
external design firm . Successful collaborators becom e trusted partners and are often kept
on the roster for a long tim e.

2. W hile the com pany has a docum ented design process, from  insight and exploration through
to launch, iteration and experim entation are defining aspects of H erm ann M iller's design
thinking. A s the senior V P of G lobal M arketing stated, ―A  fair am ount of variation is
tolerated given the difference in things that w e m ight be developing or designing.‖

3. Business cases and financials are developed organically over the duration of the project,
rather than determ ined at the beginning of the process. A s the finance director argued:

[Let's say that] w e w ant a designer to go do a chair that does this. W e could probably give
him  som e financial inform ation, like, hey, the m aterial cost needs to com e in around here,
and the volum e is“ [but] now  you're starting to constrain the designer too m uch and put
him  in a box W hat [w e] are really doing is: [w e] start out w ith kind of a theory and
guesses and estim ates, and [w e] are trying to elim inate all of those that you can as you go
through the process, tow ard a business proposal.

The SAY L¬  chair, designed by Yves B çhar of the studio Fuseproject, is a good exam ple of
such design practices. Initially, H erm an M iller identified the need to enter a low -price m arket,
aim ing to create an office chair that could retail at $300 to $400. This w as a substantially
low er price than its other products in that category. The challenge w as to design a low -cost



chair w hile not com prom ising on the com pany values. H erm an M iller sent out a brief to
several design agencies expecting good but pretty standard responses. Yves Bçhar reacted. H e
had w orked w ith the com pany before but had never designed a chair. H e cam e back w ith a
response to the brief w ith a visually provocative and higher-perform ance product at that sam e
price point. H erm an M iller's openness and trust in its external designers m eant that this latter
option w as eventually chosen, despite the external designer's lack of experience w ith the
product category. The result w as the SAY L¬  chair, a product that is perform ing w ell, hitting
m argin targets, and seeing soaring sales in A sia and the U nited States.

The C hallenge of O vercom ing C ultural B arriers
C om pany B  adopted a typical design process, w hich goes as follow s: D evelopers w ork on a
concept from  definition of requirem ents to im plem entation; there is little interaction w ith
custom ers; the new  product is launched. Follow ing disappointing results and poor custom er
feedback, fresh thinking about innovation finally em erged and a new  design function w as
established. This sounds straightforw ard enough, but w hile positive results w ere achieved,
cultural barriers have proved to be a m ajor headache. A s a design officer lam ented: ―It's
w here you have designers and design w orking w ith people w ho are not design literate, w ho
are uncom fortable w ith the design process. That's w here things go w rong.‖ Sim ilarly to
com pany A , lack of aw areness of the role and value of design and difficulties in interactions
am ong functional groups proved to be m ajor obstacles to em bedding a design w ay of thinking
at this com pany too. A design officer stated: ―[The challenge] is getting an organization that is
not historically design-led to understand: w hat are the benefits of that? A nd that is a m assive
challenge.‖ Indeed, in m ost of its projects, the com pany preferred to use know n and tested
processes rather than developing new  ones that involved the design unit. In this case,
stubbornness around m aintaining the status quo through existing processes prevented the
introduction of new  w ays of w orking.

Things have progressed, but this has m eant hard w ork in developing a different attitude tow ard
failure and a m ore iterative w ay of w orking. A s the digital director argued:

I think there's a grow ing acceptance w ithin the com pany that if w e are going to take this
kind of design-led approach, w e need to get used to failing som etim es A nd if there is a
failure, typically it's only rem em bered for a few  w eeks, because w hat designers do very,
very quickly is m ove on from  it; either learn from  it quite quickly, or get the next thing out
there and iterate it very quickly.

H ere, changes in the physical w ork environm ent w ere also im portant in the w ay design
w orked. Traditionally, offices w ere structured as cubicles or w ith people sitting next to each
other along pretty standard, long tables. A ccording to the head of D esign:

Very noncreative, noninnovative, noncollaborative, no w all space to w rite and draft and
create and design‍ there's none of that. W e have ripped out flooring and designed and
developed a new  floor‍ a new  w ay of w orking It's just very different than the rest of the
floors. A nd so, that in a lot of w ays is driving the cultural change.



C hanges in the w ork environm ent parallel changes to the structure and dynam ics of the project
team :

W e [now ] have an agile w ork environm ent If w e're going to start a new  project, w e'll
assign a designer, a business analyst, an operations person or a technology person, and a
program  m anager or account m anager, and put all of them  at one table“ and they're solely
responsible for that product. Instead of m ultiple m eetings throughout the building, they all
w ork very closely together.

Em bedding design thinking as a strategic perspective relies on a culture that takes risks, trusts
its designers (w hether internal or external), and, im portantly, tolerates failure. A nother good
exam ple is m idsize m anufacturing com pany G ripple, w here w e found substantial freedom  to
explore ideas and learn from  failure. The special product m anager said: ―W e don't see failure
on the path of a project as a bad thing“ [In fact] fear of failure actually m eans that you're not
actually going to take a design to the extrem e.‖

O ur cases have show n that risk aversion and fear of failure can easily relegate design to a
sim ple ―service‖ role, and therefore inhibit the introduction of design thinking. H ow  you
form alize processes is also tricky: w hile Virgin A tlantic, H erm an M iller, and D iageo all have
established and structured routines and processes in place, they w orked out how  to develop
sufficient flexibility to accom m odate specific aspects of a project. In com pany B , subtle but
key changes in processes and the w ork environm ent w ere necessary to start em bedding a new
w ay of w orking around design thinking.

14.4 Em bedding Design Thinking
So far, w e have show n how  firm s need to think very carefully about the w ay they initiate and
develop design roles and new  organizational practices and shape the clim ate if they w ant to
strategically em bed design thinking. W e have show n how  these approaches and techniques can
act as both enablers and barriers. H ow ever, these techniques cannot be applied in isolation.
They are interrelated. Let's take H erm an M iller, for exam ple. The collaborative w ay the brief
is defined is linked both to the com pany's positive attitude tow ard failure and senior
m anagem ent's deep understanding of design's role and contribution. C onversely, at com pany A ,
w e see that the tight definition of briefs by m arketing, the upfront focus on financial data, and
fear of failure led to the dem eaning of design's role, conflict across functions, and
disappointing outcom es.

D ifferent structures and w ays of operating can trigger virtuous or vicious cycles, w hich can
lead either to the successful em bodim ent of design thinking in strategy or to the m arginalization
of design to a service function. This is illustrated in Figure 14.1. O n the left-hand side w e see a
situation w here the value of design is unclear. Excessive scrutiny and m easurem ent of design at
the beginning and during the developm ent process leads to practices w hich overly constrain
design, exacerbated by fear of failure. This, in turn, m eans that design plays a narrow ,
operational role, and its value w ill be m arginal. O n the contrary, the right-hand side of Figure
14.1 show s how , w ith a sim ilar starting point, firm s allow  design to play a m ore strategic role



(as in D iageo's case and, partly, at com pany B ), and analyze projects at the end w ith the aim  of
learning, rather than sanctioning failure. This increases trust tow ard designers and leads to a
higher appreciation and evaluation of design. Finally, key attributes of design thinking em erged
in several com panies, from  a clear focus on problem  solving at Trunki, to observation of users
and adoption of a hum an-centered approach at H erm an M iller, to the capacity to redefine the
brief at Virgin A tlantic, and to a m ore iterative w ay of w orking at com pany B .

Figure 14.1 Value of design thinking.

Practical Im plications
It is not easy to em bed design thinking in an organization. Stubborn adherence to existing
processes and routines, conflicts am ong organizational functions, overreliance on custom er
feedback, fear of failure, and lack of senior m anagem ent appreciation of design can often form
barriers hard to overcom e. H ow ever, there are several actions that can be taken to strategically
em bed design thinking:

1. D esign can help spark the first connection w ith the custom er, and hence strengthen the
brand. To do this, a deep understanding of custom ers' often hidden needs, rather than a
response to narrow ly defined briefs, should initiate the design process. Such understanding
can be gained through observation, shadow ing, creating ―personas,‖ and adopting other
design approaches and tools. These are m ore effective than investigating explicit custom er
needs. The process should be user focused (i.e., creating value for custom ers), rather than
user driven (constantly reacting to custom er preference changes). A  clear exam ple is the



Virgin A tlantic's creation of the upper-class suite.

2. B riefs should be developed through collaboration betw een m ultiple functional groups (e.g.,
m arketing, engineering, design), w ith room  left for m aking changes over tim e. A s w e have
seen in both Virgin A tlantic and H erm an M iller, briefs w ere rew orked to broaden their
scope and address w ider problem s: H ow  can w e enhance in-flight custom er experience?
A nd how  can w e create an affordable but com fortable and environm entally sustainable
chair? Im portantly, having w ider briefs does not m ean lack of discipline and overly
autonom ous designers com ing up w ith unsellable products. Instead, they enable N PD  team s
to question existing offerings and develop innovative solutions.

3. D esign investm ents should not be lim ited to sim ply recruiting good designers or partnering
w ith successful design agencies. It is im portant to create an environm ent for design to
flourish and to establish real trust betw een top m anagem ent and designers. B oth aim s
require strong senior m anagem ent sponsorship and sufficient appreciation of w hat design
can do. W e can learn from  novel practices at D iageo, for exam ple. The design director
introduced an annual event w here senior m anagem ent review s all the design w ork of the
year, and to w hich external design consultants are invited. This event has tw o positive
effects: further prom oting the appreciation of design in the com pany and spurring
com petition am ong design agencies.

4. The w ork environm ent m ay need altering if design thinking is to be successfully em bedded.
For exam ple, as at com pany B , novel and unusual office layouts can kick-start greater
interaction am ong functions and support the w ork of project team s.

5. M anagers should gather evidence of design successes (and failures). This triggers learning
but also enhances design's position in an organization. Such evidence m ay be internal or
external, as in the case of benchm arking exercises. H ow ever, be w arned that w hile
perform ance m easurem ent can play a very positive role, it should not be undertaken too
early in the developm ent process as innovation m ay be stifled. This can be a real
differentiating factor betw een those com panies that successfully elevate design thinking to
a strategic role and those that do not.

6. M anagers should identify the diversity of roles that designers can fulfill. D esigners often
start their careers as technical specialists w ith functional expertise. But for strategic design
thinking to w ork, they have to be able to join cross-functional team s and act as influencers
w ho cham pion design. They have to be capable of using and understanding different
languages and perspectives and be fully aw are of com m ercial considerations. H aving
gained a high level of trust and positioning, they can also play leading roles in w hich they
get increasingly involved in articulating concepts and future scenarios.

Finally, how  far are you prepared to go? Som e organizations are capable of deeply em bedding
and elevating design to a w ay of thinking and operating, rather than keeping it sim ply as a
perspective in developm ent. Fundam entally, w hat sets som e com panies apart from  others is
their holistic approach tow ard design and their culture m ore broadly, rather than the skill set of
individual designers or the position of the design unit in the com pany hierarchy. A s Virgin



A tlantic's head of design stated:

W hat you are em bedding is the im portant bit. A re you em bedding design and the design
team ? O r are you em bedding a point of view ?“ You're only as good as the culture in
w hich you sit So it's not the quality necessarily of the designers, the design team , it's the
quality of“ the organization as a w hole.
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Introduction
D esign in the context of services continues to baffle practitioners and academ ics alike. W hat
can be designed w hen there is no thing to design? D esign is usually understood as the activity
of giving form  to m anufactured products. So w hen it com es to intangible services, it m ay seem
like there is not m uch that designers can apply their skills to. N evertheless, as the im portance
of service industries has grow n and jobs in m anufacturing industries have declined, there is
increased recognition that service design m ay in fact offer a m eans for the scope of the design
profession to grow  (Candi, 2007). Exam ples such as the A pple iPhone, Bang &  O lufsen sound
system s, and the Volksw agen Beetle have im printed the clear m essage that product design can
m ake a huge difference. N one of these exam ples represents the m ost advanced technological
innovations, but each can com m and prem ium  prices and persistent m arket recognition based on
outstanding design. Sim ilarly, design‍ unlikely as it m ay seem  to sound‍ can be used to create
com petitive differentiation in services (C andi, 2010).

The key to understanding service design is to recognize that design need not only be about
giving form  to physical objects. D esign thinking involves refram ing problem s in a m anner that
allow s novel solutions to be developed (see Chapter 1 of this book). W hether or not these
solutions take the form  of tangible artifacts, the focus is on those w ho w ill benefit from  them . In
other w ords, the ultim ate aim  is to influence custom ers' experiences, to form  lasting
im pressions in their m inds, and encourage them  to return. Interaction designers recognize that
the custom er experience is beyond their direct control, but they design w ith the aim  of
influencing the em otional connection betw een custom ers and products. This m eans the focus of
design has m oved from  the product or service that custom ers interact w ith to the behavior of
the custom ers them selves (Redstrôm , 2006). A s H erbert Sim on's definition in Chapter 1
suggests, design is the act of changing a current situation into a preferred one. So good service
design should have a transform ing effect on custom ers, offering a positive em otional outcom e
and im proving their lives in som e w ay.

Theater can be a useful m etaphor for understanding services. Like theater, services involve one
group of people perform ing for the benefit of another group of people. The processes that have
been developed over thousands of years of theater can, therefore, be used in m anaging service
processes (G rove, Fisk, &  Bitner, 1992). Like theater, services require preparation and
planning (or w hat w e m ight call design) w ith the aim  of creating a particular reaction and a



lasting m em ory in the custom er's m ind. A s in script w riting for the theater or the screen, the
result of design thinking in services should be to produce som ething w ith a pow erful narrative,
to engage the audience, and to offer som ething unexpected but ultim ately m em orable.

In this chapter, w e start by describing the differences betw een designing products and services.
W e introduce the theater m etaphor to show  how  this offers a useful starting point for service
design. N ext, w e discuss the challenges that m ake experiences elusive before offering three
principles that can be applied to service design: narrative, participation, and surprise. To
illustrate these principles, w e describe tw o exam ples of com panies that engage custom ers by
designing for ―singing and dancing‖ and thus create com pelling and m em orable service
experiences.

15.1 Products, Services, and Experiences
W hen w e think about outstanding services, design is probably not the first elem ent that com es
to m ind. R itz-Carlton is w ell-know n for em pow ering its staff to spend m oney to solve
custom ers' expressed, or even unexpressed, problem s. Southw est A irlines is w ell-know n for
its pioneering efforts to m ake flying fun. A nd m any of the stories of N ordstrom 's liberal return
policies are m ythical in proportion, being told and retold and passed betw een generations. B ut
are these exam ples the result of design? C ertainly not in the traditional sense of the industrial
design of objects. B ut if w e take the object of service design to be the custom er and its success
to be a m em orable and com pelling experience, then em ployee roles, service environm ents, and
return policies are all aspects that can be used to set the stage. By broadening our view  of
design, w e can extend the theater m etaphor to encom pass all the areas that are m anaged in the
typical service business, see Figure 15.1. Indeed, the notion that all business is a stage has
been espoused for a long tim e (G rove et al., 1992; Pine &  G ilm ore, 1998). Custom ers can be
regarded as the audience, and the business is responsible for staging a perform ance that
engages and involves this audience in order to m ake the experience m em orable. M anagers and
ow ners play the roles of directors, producers, and backers, w ho help to shape the production.
The perform ance is created and delivered by em ployees w ho can be thought of as the actors
appearing on stage and the technical crew , w orking backstage to m ake the show  happen. The
environm ent in w hich the perform ance takes place can be thought of as a stage, requiring
aesthetic design to capture the audience's im agination, w hile the inform ation system s and
equipm ent of a business are akin to the sound and lighting equipm ent on the stage. Finally, the
script consists of the procedures put in place to ensure a consistent perform ance by the actors.



Figure 15.1 A nalogies betw een theatrical production and service design.
A dapted from  Pine and G ilm ore (1998).

Building on the theater m etaphor, the task of a financial service firm  is to choreograph the
perform ance of financial services to create a desired experience for custom ers. This entails a
focus on the psychological and em otional im pact service encounters have on custom ers in
addition to the technical core of the value proposition. Likew ise, health care providers
transform  custom ers physically, but by deliberately staging an experience, they can capitalize
on the im portance of the psychological elem ent of physical health and leave positive m em ories
even in the context of crisis or tragedy.

Experiences A re Elusive
D esigners often express broad, idealistic aim s like m aking the w orld a better place through the
things that they design. H ow ever, the things that are designed are usually judged in term s of
their ow n characteristics, rather than on how  w ell they achieve their ultim ate aim . A  fam ous
statem ent, attributed to the m anagem ent guru Theodore Levitt, states that people don't w ant to
buy a one-quarter-inch drill bit; w hat they really w ant is a one-quarter-inch hole. In other
w ords, the quality of a design cannot be judged by looking at the thing that is designed, but at
its im pact on custom ers' lives. If w e take this perspective, we can see product design and
service design as one and the sam e, even w hen there is no thing to design. W hen the aim  is to



create a positive experience‍ as it alw ays should be‍ products and services are the tools that
are used to achieve the aim . The experience only com es into being w ithin an individual's m ind
as a result of their interaction w ith w hat has been designed. The challenge that designers face
is tw ofold: they do not directly control the experience, and no tw o experiences are identical
even w hen the sam e props and script are used. This dilem m a is illustrated in Figure 15.2.

Figure 15.2 Com panies can design the conditions (or prerequisites) for a service experience.
B ut it is only w hen custom ers interact w ith the service that the service experience itself com es
into existence.

C om pare this challenge of designing an experience to that of w riting a play. The script w riter
seeks to m ake a lasting im pression on the audience, to educate, entertain, or challenge. The
w riter does this by appealing to thoughts and em otions, but can do so only indirectly through
the w ords that are w ritten, but w ill then be interpreted by directors and delivered by actors.
Exactly w hat each individual takes from  the final perform ance depends on factors that cannot
be fully controlled. These include w hat the individual know s and has experienced in the past
as w ell as the physical and social environm ent in w hich the perform ance is experienced. Just
as tw o people can have entirely different view s on how  good a perform ance they w atched
together w as, tw o custom ers can have entirely different experiences as a result of the sam e
service. The objective of design thinking becom es identifying a custom er problem , refram ing it
in a m anner that enables a solution, and then being able to adapt that solution for specific
custom ers. The custom er's experience is undeniably ephem eral, changeable, and difficult to
control, m aking the challenge equivalent to that of creating classic theater. W hat com panies can
do is control and design the prerequisites for an intended service experience. In the follow ing
sections, w e offer som e guidelines that can help in doing so.

15.2 How  to Design for Com pelling Service Experiences
B usinesses norm ally have three m ain levers at their disposal for putting in place the conditions



under w hich a desired service experience can be created. They can control the environm ent in
w hich the service is offered, including som e or all of its tangible and intangible aspects; and
they can design service processes, including the behaviors that are expected of em ployees. In a
theater, the environm ent is the stage, but also the auditorium , the foyer, and the backstage area.
A ll of these exert an influence on the m ood of the audience, and designers should be aw are that
anything can help or hinder the creation of a positive experience. The service processes
include the script follow ed by actors, but also the procedures follow ed by sound and light
technicians and even the process of checking tickets on entry. W e can see that there are at least
tw o layers here‍ the perform ance itself and the supporting activities. A ll of the com ponents
need to be closely aligned and follow  a clear plan for it all to m ake sense. If not, the audience
w ill be distracted from  the em otional im pact of the script and the acting.

Som etim es acting looks so natural that it appears to be spontaneous‍ as if those on stage are
speaking the w ords of the script for the first tim e. But w atch a perform ance on tw o consecutive
nights and it becom es clear that im provisation happens and takes an incredible am ount of
preparation as w ell as the ability to read the audience and adapt the perform ance accordingly.
Successful service businesses are those that plan their service processes m eticulously and
w ork tow ard flaw less delivery. But success also lies in allow ing em ployees the freedom  to
im provise w ithin these service processes. This doesn't m ean throw ing service process design
out the w indow . Planning to do things by the seat of your pants is seldom  a good idea. W hat is
called for is designing robust service processes that anticipate m ultiple perm utations of
possible service journeys and include a great deal of built-in flexibility. Service processes
should em pow er em ployees to be helpful, responsive, and flexible, w hile still ensuring that
service delivery is stream lined and econom ical.

But w hat should be included in a service process‍ or script, if w e continue to use the theater
analogy‍ to create a com pelling and m em orable experience that custom ers w ill w ant to repeat
and recom m end to others? There are m any things that could be placed at the core of a service
value proposition to achieve this, but w e em phasize three that are particularly prom ising,
w hile not necessarily obvious. These are narrative, participation, and surprise.

N arrative
A n experience can be seen as a sequence of events that take place over tim e, involving a
num ber of different actors and seen from  several different perspectives. To describe an
experience is therefore to tell a story, or narrative‍ one that is unique to the person telling it.
For a designer, the story ends the m om ent ideas are put into practice and sales begin. For the
custom er, how ever, the narrative is just about to begin. D esigning an experience requires the
designer to consider the custom er's perspective and see the delivery of a service as part of the
custom er's narrative.

Successful service businesses typically plan their processes m eticulously, m aking use of
m apping tools, such as the service blueprint (Bitner, O strom , &  M organ, 2008). The service
blueprint identifies touch points, for exam ple, the point w hen a w aiter takes a custom er's order
in a restaurant, as w ell as processes that happen in the background, such as passing the order



on to the kitchen staff w ho prepare a m eal. It identifies possible points of failure w here things
could go w rong and w hich designers should pay particular attention to. D esign is typically a
visual activity, in part because the creativity it requires is likely to involve the right side of the
brain, w hich processes visual rather than verbal inform ation. M apping tools that allow  the
visualization of otherw ise intangible interactions are therefore extrem ely useful in the service
design process. H ow ever, such tools tend to focus prim arily on business processes. This
m eans they capture only the business's side of the story w hile neglecting the custom er's side.

A subtle but im portant distinction can be m ade betw een touch points (seen from  the business's
perspective) and m om ents in a custom er's journey (seen from  the custom er's perspective). Jan
Carlzon, credited w ith taking the airline SA S from  the brink of ruin to the top of its industry,
fam ously claim ed his com pany had 50,000 m om ents of truth every day. Every tim e an
em ployee and custom er interact, there is an opportunity to shape the custom er's experience, for
better or for w orse. Unfortunately, w hat happens in each of these m om ents is not fully
controlled by the com pany. For exam ple, an airline could do everything correctly but find its
custom ers unhappy because of delays in traffic or at airport security or sim ply because of a
bad night's sleep. W hile these things cannot be predicted fully, taking them  into account calls
for considering the em otional im pact of service interactions and how  these contribute to
custom ers' narratives.

A ll the processes, environm ents, tangibles, and interactions that com e into play in a custom er's
typical journey through a service can be identified and m apped. A  crucial task is to exam ine
the em otional im pact that each of these can have on the custom er. The key here is to look not
only at w hat happens but at how  the custom er feels about it. This exercise should help reveal
inconsistencies in the narrative of the custom er experience or identify opportunities for
im provem ent. Looking for failure points, as service blueprinting does, is an im portant task, but
w hen m apping the custom er 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 design thinking is its ability to address so-called wicked problem s, w hich
are com plex and consist of m any interconnected issues. The application of design thinking can
develop an understanding of problem s from  the custom ers' perspective, considering all the
details, w hile also retaining the bigger picture. W hat seem  like unrelated processes that are the
responsibility of different people in an organization all com e together in creating a custom er'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 consistent m essage.

In a bank, em ployees are likely to adhere to a form al dress code to convey a m essage that this
is a reputable establishm ent and that these are serious, hardw orking people w ho can be trusted
w ith your m oney. Em ployees w ould not dress in T-shirts or jeans because this w ould be
inconsistent w ith the expected narrative. Sim ilarly, a bank that w ants to be perceived as a high-
class establishm ent and w ishes its custom ers to feel respected and valued w ould not present its
custom ers w ith the gift of a cheap, m ass-produced pen, since this w ould be inconsistent w ith
the desired custom er narrative.



Participation
A lthough w e tend to think of theater audiences as passive consum ers, there is a long history of
active audience participation. A t the very least, actors expect to hear a response from  the
audience, and this helps encourage and inspire their perform ance. Yet there are also m any
exam ples of attem pts to break the fourth w all by engaging the audience directly in the story.
Stuart and Tax (2004) draw  attention to the traditional B ritish pantom im e, in w hich active
audience participation is absolutely essential to the show . W ell-know n children's stories such
as Peter Pan or Jack and the Beanstalk alw ays feature a villain, w hose every appearance is to
be booed by the audience, and a hero, w ho enlists the help of the audience. The experience
relies on an auditorium  of children shouting, ―H e's behind you,‖ to w arn the characters of
danger. A nother exam ple is the cult film  Rocky H orror Picture Show , w hich people show  up
for repeatedly and usually in full costum e, not so m uch to w atch the film  as to be part of a
collective experience by engaging w ith it and w ith others in the audience. Likew ise,
participants in com ic book or science fiction conventions, m usic festivals, and sporting events
add color, hum or, and som etim es noise by arriving in costum e and providing an atm osphere.
Such events w ould be nonevents w ithout their participation.

Leaving the theater for a m om ent, services alw ays involve custom er participation. Indeed, the
defining feature of any service is not its level of tangibility or lack thereof, but the presence of
the custom er in the production process. C ustom ers alw ays supply an input, w hich m ay be their
possessions (e.g., w hen a custom er ships a package), inform ation (e.g., w hen insurance
com panies process custom er details to produce a quote), or it is their m ind or body (e.g.,
education, health care, or theater). Rather than sim ply processing these inputs, how ever,
services can be designed to facilitate m ore active involvem ent from  individual custom ers and,
increasingly, from  com m unities of connected custom ers.

A w ell-know n type of custom er participation is self-service, w hich is in m any cases sim ply an
ill-disguised ruse pretending to im prove custom er convenience w hile actually being a w ay to
cut costs. H ow ever, tw o approaches can be seen w hen w e consider self-service.

O ne does indeed involve identifying processes that can be passed on to custom ers in an attem pt
to reduce costs. The airline sector has been revolutionized by budget airlines that require
booking, ticket printing, and even check-in to be conducted by custom ers online. The savings
are passed on to the custom er, allow ing these airlines to offer cheaper travel options. W hat
they generally fail to do, how ever, is to offer a pleasant experience. It m ay be a m em orable
experience, but w hen it is, it m ay be rem em bered for the w rong reasons and leave custom ers
liable to sw itch to other airlines.

The Irish airline Ryanair has been as successful as it has been controversial, w ith its deliberate
attem pts to shake up the established European m arket leaders. It has recently acknow ledged the
negative experience it has offered through its focus on efficiency and cost w hile treating
custom ers (and em ployees) w ith disdain. Restrictions on hand luggage and other sm all details
that irritate passengers unnecessarily have been reexam ined by the com pany in an attem pt to
change its im age. These actions cam e about suddenly after years of intense criticism  from
custom ers. The catalyst? A conversation w ith custom ers via Tw itter in w hich the CEO



recognized the level of annoyance and vow ed to shed the com pany's m acho im age w hile trying
not to upset people unnecessarily. The old-fashioned approach of m anagers taking to the
phones to listen to custom er com plaints or m anning the checkout register still w ork in the
Internet age.

The second approach to self-service is exam plified by the Sw edish furniture giant IK EA . Like
Ryanair, it passes m any processes, such as transportation and assem bly, to custom ers and
shares the savings by offering cheaper products. IK EA 's popularity can partly be explained by
its low  prices and the convenience of buying everything required for a hom e from  one store.
A nother factor, how ever, is w hat a group of behavioral scientists have referred to as ―the
IK EA effect‖ (N orton, M ochon, &  A riely, 2012). Their experim ents dem onstrated that people
value products m ore w hen they have contributed som e effort to their creation. D eliberately or
inadvertently, IK EA stum bled upon a form ula for creating em otional attachm ent betw een
custom ers and products, w hich leads to positive experiences of the IK EA brand. By com bining
design for functionality, along w ith design for m anufacture and assem bly, w ith perhaps a touch
of em otional design, IK EA  arguably generates custom er loyalty based on custom er
participation in the form  of self-service.

The biggest driver of self-service approaches in recent years has undoubtedly been the
technology that enables e-com m erce. From  bookstores to banking, entire segm ents of
com m erce have m oved or are m oving to the Internet. In m ost instances, this sim ply rem oves the
hum an touch and replaces it w ith a depersonalized and frequently daunting and stressful
experience. H ow ever, there are m any exam ples of custom ers form ing com m unities based on
support and collaboration‍ com m unities that in turn help pow er innovation. The open source
softw are m ovem ent, in w hich global com m unities of like-m inded individuals use their spare
tim e to develop softw are is a case in point. The objective of m ost participants is recognition or
challenge rather than financial gain, and the results can be seen, for exam ple, in W ikipedia and
O penO ffice.org.

H um ans have a strong need to belong, and a sense of com m unity am ong service custom ers can
provide a pow erful w ay to fulfill this need. The rise and im pressive popularity of social
netw ork sites speaks volum es about the leverage that businesses can gain by connecting
custom ers. A good exam ple is A m erican Express's O pen forum , w hich is an online forum
created by A m erican Express for its sm all business ow ner cardholders. O n this forum , sm all
business ow ners get to know  other sm all business ow ners and exchange ideas, tips, and stories
about running sm all businesses. The benefit to A m erican Express is decreased custom er churn
due to the strength of the com m unity of custom ers.

O nline custom er com m unities or offline user groups can provide a w ealth of inform ation that
com panies can leverage for service design. In the online realm , this activity is som etim es
referred to as netnography or the analysis of big data, in w hich businesses track custom ers'
conversations or analyze statistics on their behaviors to try to discern w hat they w ant or m ight
w ant in the future. A lthough such m arket research m ay be a reason for com panies to try to
encourage the creation of custom er com m unities, these com m unities, if they take life, can also
build loyalty am ong custom ers. Such loyalty w ill, in m any cases, be to the com m unity rather



than to the com pany. But if com panies keep the com m unity as a w hole satisfied, an individual
custom er's loyalty to the com m unity w ill m ake them  reluctant to leave it and, by extension,
reluctant to stop using the service.

C ustom er com m unities can becom e pow erful forces for change, and there have been instances
of com m unities rising up against a business. For exam ple, a Facebook group created to protest
a change of tea blend by the English brand Tw inings forced the com pany to reintroduce its
original Earl G rey blend alongside its new  product. The historical tradition of protests over
tea is clearly alive and w ell in cyberspace.

Thus, service designers should think about how  they can design to create a sense of
cam araderie, affiliation, belonging, or kinship w ith other custom ers. B uilding in a w ay for
custom ers to converse and interact w ith each other is a possible w ay to do this, and leveraging
existing social netw ork sites is a prom ising m eans to do so (R oberts &  Candi, 2014).

Surprise
For businesses, predictability is traditionally highly desired. Standardized processes are w ell
suited to m easurem ent and im provem ent as businesses strive for efficiency and profitability.
For custom ers, predictability is desired w hen it m eans they know  w hat to expect w hen m aking
a purchase. W hen it com es to experiences, how ever, an elem ent of surprise is a great w ay to
keep things exciting and keep custom ers com ing back for m ore. Everyone w ho flies regularly
on a com m ercial airline know s w hat to expect from  the in-flight safety briefing. Southw est
A irlines has been know n to surprise its passengers w ith lines of poetry inserted into the
otherw ise serious presentation. A ir N ew  Zealand, know ing m any of its passengers have m ade
a Lord of the Rings‌related vacation decision, has begun producing them ed in-flight safety
videos, featuring H obbits, O rcs, and all m anner of M iddle-Earth creatures. The stories about
outstanding service providers such as N ordstrom  and the R itz-C arlton are full of elem ents of
surprise. The N ordstrom  store that accepted a returned set of car tires even though no
N ordstrom  store sells tires is one such legendary exam ple. Surprise (aka variability) often
originates from  the custom er, but outstanding service providers are able to cope by being
flexible. The R itz-C arlton capitalizes on its policy of delighting custom ers and publishes its
ow n portfolio of stories on its w ebsite. This m ay be taking things just a step too far. If it is
expected, it is no longer a surprise, is it? There is a fine line here.

Four Seasons em ployees follow  w hat the com pany refers to as its G olden R ule: ―D o to others
(guests and staff) as you w ould w ish others to do to you.‖ This is m ade possible because
em ployees are em pow ered to provide guests w ith a personalized service. Em ployees seem  to
approve (Four Seasons repeatedly appears on Fortune m agazine's list of 100 B est Com panies
to W ork For) and custom ers feel the benefit. There are tw o im portant lessons w e can take from
this exam ple. First, em ployees are crucial to any service because custom ers are unpredictable,
so it is not possible to plan for every eventuality w hen designing a service. Second, since
em ployees are so im portant, it becom es vital that they also have a good experience. Em ployee
em pow erm ent is a very im portant condition needed for surprise in services delivered by
people or facilitated by people. Em ployees need to be adept at ―reading‖ each service



encounter and deciding w hen a surprise m ight be w elcom ed.

Surprises are surprises only if they are surprising. This m eans custom ers should not be
prepared for them . They are probably m ore appreciated w hen seem ing to be genuine one-off,
rather than carefully choreographed, events. That being said, surprises can, of course, be
planned, for exam ple, w hen a sm all art agency enrolled a flash m ob of singers to surprise
guests at its opening.

15.3 Services that Sing and Dance
W e next provide tw o exam ples of services that ―sing and dance,‖ w hich w e hope w ill inspire.

A Service that ―Sings‖
A  w eb developm ent com pany struggling w ith lim ited office space capitalized on this challenge
by allow ing prospective custom ers to have a glim pse of developers w hile they w ork through a
glass w all separating the custom er m eeting room  from  the w ork area. Thus, the glass w all
provided a w indow  onto the com pany's backstage, sim ilar to the w ay som e restaurants bring
their kitchens into open view . Being a young com pany w ith a relatively young staff, everyone
w orks to a random  m ix of contem porary m usic. N o isolating headphones here‍ everyone
listens to the sam e m usic, and every once in a w hile, som eone starts singing out loud and a
m agic m om ent happens w hen everyone joins in. W hen current or prospective custom ers
experience this, they get the m essage that the em ployees love their w ork and that this love w ill
go into the services delivered. The singing is not part of a defined service process, and it's not
part of anyone's em ploym ent contract. R ather, the conditions for spontaneous bursts of singing
have been built into the com pany's culture, w hich em phasizes creating m em orable experiences
for custom ers and, indeed, for em ployees as w ell. This brings up a potential added benefit
w orth m entioning. R esearch by C andi, B eltagui, and R iedel (2013) has show n that businesses
that em phasize the creation of com pelling experiences for custom ers are typically m ore
successful in attracting and retaining great em ployees than are businesses that neglect
experience design. Thus, custom ers are not the only beneficiaries of a com pany's experience
creation; em ployees also benefit, and, by extension, the com pany benefits.

This com pany has incorporated an elem ent of real, rather than prem editated, surprise into its
service. The possibility of surprise is supported by the com pany's culture and by the sense of
com m unity am ong em ployees. The elem ent of surprise reinforces the desired custom er
narrative of a happy com pany that w ill provide a happy service w ith happy results.

A Service that ―D ances‖
O ur exam ple of a service designed for dancing also centers on a w indow  and com es from  a
sm all shop selling one-of-a-kind art and design. This shop struggles w ith the configuration of
its retail space. There is a w indow  at the pavem ent level, but to enter the shop itself, custom ers
have to cross the psychological hurdle of venturing dow n a steep flight of steps into a
w indow less basem ent. This com pany decided to capitalize on the w indow , and rather than use



it to try to display as com prehensive a sam ple of the w ares available at the subterranean level
as possible, to use it as a stage for ―dancing.‖ O ne day, passersby see an artist hard at w ork at
his easel in the w indow . O n another day, they m ight see m usicians perform ing or m odels
show ing the latest from  a fashion designer. The perform ances are not necessarily tightly
scripted or choreographed, but certainly attract attention from  people w ho pass by and m ight
be com pelled to venture into the retail space and part w ith their cash. This is a good exam ple
of creative and ever-changing design of the service environm ent to create experiences of
surprise for custom ers. A n additional benefit is the interactions and com m unication that can
form  am ong the audience m em bers outside the w indow . These m ight be transient com m unities,
but crossing the psychological hurdle of the staircase is probably easier w ith a new  friend than
on one's ow n.

A  w ord of w arning is in order here. W hile businesses should strive to create com pelling
experiences w ith their services and even go so far as to place the experience at the center of
the service business m odel, service delivery is no less im portant. B eltagui, C andi, and R iedel
(2012) refer to the trap of the hollow  core, m eaning a service that is all ―song and dance‖ 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 lest they becom e stale and uninteresting. This m eans one should never view  a service
as fully designed. It also m eans that in m any cases there is scope for experim enting w ith
different types and variants of experiences. By trying out various experience staging m ethods
and initiatives, com panies can sim ultaneously keep their custom ers engaged and interested and
continually refine the experiences staged.

D esigning a service experience is an iterative process. A  business should in m ost cases start
w ith the service processes and service environm ent, keeping the experience narrative firm ly in
m ind, but can then add other elem ents such as custom er participation or surprise. The design is
never com plete, and com panies m ust continue to rethink, re-create, and re-design their service
experience w hile attention to the core service delivery should never be neglected. Table 15.1
provides a w orksheet, m ade up of a list of questions for transform ing a service into a
com pelling experience based on narrative, participation, and surprise.



Table 15.1 Service Experience W orksheet

W hat is the narrative (or story) the service should deliver?

 H ow  do the service processes need to be m odified to support this narrative?

 H ow  does the service environm ent need to be m odified to support this narrative?

 W hat do custom er-facing em ployees need to do to support this narrative?
Is there scope for leveraging positive self-service?

 H ow  do the service processes need to be m odified to support positive self-service?

 H ow  does the service environm ent need to be m odified to support positive self-
service?

 H ow  can custom er-facing em ployees support and encourage self-service?
Is there scope for including active custom er engagem ent in service delivery?

 H ow  do the service processes need to be m odified to support active custom er
engagem ent in service delivery?

 H ow  does the service environm ent need to be m odified to support active custom er
engagem ent in service delivery?

 H ow  can custom er-facing em ployees support and encourage active custom er
engagem ent?

Is there scope for the creation of a com m unity of custom ers of the service?

 H ow  do the service processes need to be m odified to support a custom er com m unity?

 H ow  does the service environm ent need to be m odified to support a custom er
com m unity?

 H ow  can custom er facing em ployees encourage or be part of a custom er com m unity?
A re there elem ents of surprise that could be introduced into service delivery?

 H ow  do the service processes need to be m odified to create surprises?

 H ow  does the service environm ent need to be m odified to create surprises?

 H ow  can custom er-facing em ployees im provise to create surprises?

This chapter suggests only three w ays to create a com pelling and m em orable service
experience, nam ely, narrative, participation, and surprise. H ow ever, there are m ore options,
such as incorporating m em orabilia (souvenirs), focusing on ergonom ics, offering custom ization
options, and others. Each business w ill need to carefully consider the nature of its service and
discern w hat w ays to create a desired service experience are m ost likely to result in
com petitive advantage.



15.5 Conclusion
C reating com pelling service experiences can lead to im proved business success by im proving
profitability, enhancing a com pany's reputation, its attractiveness to em ployees, and its ability
to enter new  m arkets and attract new  custom ers. W e posit that designing a service should focus
on creating a service that literally or m etaphorically ―sings and dances‖ and that the outcom e
w ill be a com pelling and m em orable service experience.

So how  can a com pany design a service that sings and dances? A ssum ing the core functionality
is fit for purpose and is at least as effective as com peting services‍ by m aking use of
narrative, participation, and surprise. Environm ents and processes should be designed w ith an
understanding of how  custom ers w ill perceive them  and how  they w ill help custom ers to build
a narrative of the service that has a happy ending and encourages repeat visits. C ustom er
inputs are necessary for any service, but rather than a disruption to sm oothly running processes,
they should be taken as an opportunity to enhance the experience. To this end, processes and
em ployee roles can be designed around custom er participation and to encourage the form ation
of custom er com m unities. Last, but certainly not least, design thinking‍ refram ing problem s
and developing novel solutions‍ can benefit service design by continuously redefining the
service in order to deliver an elem ent of surprise to custom ers. The com pany should start w ith
solid service processes w ith lots of built-in flexibility and a service environm ent designed to
support the desired experience. A lso, the com pany should put the service experience squarely
at the core of its service value proposition. The rest depends on continuous creativity, w hich
m ay be fully prem editated or result from  flexible service processes supported by em pow ered
em ployees.
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Capturing Context through Service Design Stories
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Introduction
There is an ongoing trend of gradually increasing the am ount of services product m anufacturers
offer. This is often referred to as servitization. Com pared to products, services are considered
to have longer life cycles and larger m argins and to be m ore resistant to the business cycle.
From  a m arketing perspective, services can be used to differentiate and increase value to the
custom er. Furtherm ore, services can also be a m eans of strengthening custom er relations as
they entail interacting w ith and understanding the custom er. It is, how ever, often troublesom e
for product-oriented com panies to handle services, partly due to lack of m ethods and tools. In
this chapter, w e present a narrative design-based m ethod, CTN  (Context Through N arratives)
that captures users' current practices, experiences, situations, contexts, and expectations and
integrates these in service innovation.

Servitization has been described as a m ultistaged change process. Com m on to different
servitization m odels is that a supplier starts w ith offering services supporting its existing
products in order to im prove accessibility, for exam ple, providing spare parts and
m aintenance. A t the other end of the servitization spectrum  is support for (at least parts of) the
custom er's operations, providing total solutions. Slightly sim plified, servitization can be
synthesized into three steps (Table 16.1): (1) services supporting the product; (2) services
supporting product usage; (3) services supporting the custom er's operations (processes).
Servitization thus dem ands an increased understanding of the end user and/or the custom er's
operations. Providing spare parts and m aintenance requires little understanding of the
custom er's operation.



Table 16.1 Steps of Servitization

Step D escription E xam ple
1. Services supporting the

product
Spare parts provision, product m aintenance

2. Services supporting product
usage

O ptim izing and custom izing the robot by m eans of, for
instance, custom ization, training, and program m ing

3. Services supporting the
custom er's operations
(processes)

O ptim izing custom er processes of w hich robots form
one part

In the last step, the supplier offers services that can also be independent of the physical robot,
w here the aim  is to support the custom er's operations by offering a total solution. For instance,
if the custom er is using a robot to spray-paint a specific com ponent, the supplier can offer to
design the w hole process and assum e overall responsibility for painting, that is, the service:
―painting a com ponent‖ according to custom er requirem ents. The robot is only a m eans of
perform ing the service.

There is a dem arcation line betw een steps 2 and 3, w here the supplier needs to gain a thorough
understanding of the custom er's processes, that is, w hat the product is used for, and also the
custom er's applications and context. This can thus be defined as the borderline to becom e a
solution provider. The further a supplier goes through the servitization steps, the stronger the
need for new  m ethods and tools that innovate and develop the services since fresh know ledge
regarding the use-side needs to be obtained by the producer.

Successful innovation requires tw o types of know ledge: technology knowledge and use
know ledge. Technology know ledge concerns aspects related to im plem enting an innovation,
including know ledge of the m echanics of m aterials, chem istry, therm odynam ics, and so on.
Technology also includes non-product-specific technology, such as service-supporting
technology, and organizational routines. A ccordingly, technology includes all the enabling
organizational resources necessary to m ake products and services.

H ow ever, m oving beyond providing only products but also solutions to custom er problem s
im plies the need to have ―use know ledge,‖ also referred to as use experience, or application
dom ain know ledge. Use know ledge involves understanding the use of an innovation/technology
from  a user/custom er perspective. In other w ords, w hat the technology should do for its
intended users, requiring a deeper know ledge of the custom er's processes and needs, often
called taking a custom er, or service, perspective. The im portant thing is no longer w hat a
com pany's products are, but w hat they do for the custom er. Products are perceived as a m eans
of creating value w hen used by the custom er.

U se know ledge is m ore abstract than technology know ledge and is norm ally disconnected from
innovation activities, at least as regards physical products. The nature of services is, how ever,
quite different from  that of physical products. Services are intangible and can be described as
a series of activities w here the custom er is a co-producer. The active interaction of users



during services, and the fact that these often take place in a context foreign to the supplier, puts
greater dem ands on the supplier to understand the use side. A ccordingly, use know ledge is
m uch m ore im portant for services than for products, but can also be expected to lack w hen
product m anufacturers aim ing to provide services.
A product-oriented com pany has, by definition, a lot of technology know ledge, but not the
necessary use know ledge, depicted as a ―Product Provider‖ in Figure 16.1. The added skills
necessary to becom e a solution provider‍ and thus m ove to the next step of servitization‍ thus
include use know ledge. Seeing use know ledge as a resource vital to com petitiveness has
im plications for the com pany's innovation process. G aining a deeper understanding of the use
side is a necessity for providing m ore advanced services in the sense that these support not
only the suppliers' products but also their processes and businesses.

Figure 16.1 Tw o types of know ledge and com pany positions.
A dapted from  M agnusson (2013).

D esign has a long tradition of studying users in term s of understanding, interpreting, and
translating their needs/problem s into satisfying solutions‍ in other w ords, understanding the
use side's problem s and how  proposing solutions can solve these. M ore recently, Service
D esign has em erged w hereby the specific interest lies in designing solutions in term s of
services.

16.1 Service Design
A s 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. D esign's contribution to
the innovative capabilities of organizations can be ascribed to the iterative and user-centric
approaches, the use of m ultidisciplinary team s, and the ability to externalize ideas and patterns
using aesthetic skills such as visualization and prototyping. Furtherm ore, the designer's ability
to interpret and reshape sociocultural relationships and configurations is even m ore prom inent
in service design than in traditional product design. Services are alw ays co-produced together



w ith the end user.

The core of service design is taking the user's perspective as a com plete experience, giving an
outside-in view  of these experiences, as w ell 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
highlighted.

D esigners involve users and other stakeholders, and their know ledge, in different w ays and for
differing rationales than traditional m arket research. Involvem ent through user-centered
approaches is about gaining em pathy and inspiration during the early design phases. This is
done by entering the context of the user, or by creating situations w here the designers
them selves experience the situations. If this is not possible, staging situations are constructed
w hereby the users are given the opportunity to share their experiences. C om pared w ith
traditional m arket research, design thus provides distinctly different approaches to how
users/custom ers should be involved.

16.2 Context, Stories, and Designers as Interpreters
The role of contextual understanding is to w iden the focus to understand w hat broader role a
product plays in the user's life. To understand the user's context, designers often m ove into that
context to gain em pathy via a deep understanding of latent needs, dream s, and expectations.
Staging different w orkshop settings in w hich users, com pany (client) representatives, and
designers interact is becom ing an increasingly im portant part of the design profession.
A pproaches based on theories of play are gaining the interest of service design practitioners.
In these approaches, users and other stakeholders 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 em phasized in order to understand the user's context and
perspective.

Stories are one of the basic m eans by w hich w e, as hum ans, com m unicate. W e retell previous
m em ories and experiences; w e inform  about our intentions, w ishes, and dream s. In short,
stories are one of the m ore dom inant m eans by w hich w e m ake sense of the w orld around us. In
a story, actors, tim e, and contexts are often very efficiently captured and becom e beneficial for
design purposes. Ethnographic stories can even serve as a bridge betw een the realm  of the
custom er and the firm . A llow ing custom ers to tell their ow n stories about their ow n
experiences m akes it possible to understand m ore about them  than can be retrieved from  an
interview  or a survey containing predefined questions. In the case (and m odel) 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 know ledge
across branches and organizations.

This interm ediary role betw een the firm  and its surrounding netw orks has been described as
the brokering of know ledge, suggesting that designers, w hen m oving betw een different
com panies, use and reuse know n technologies in new  areas. In the follow ing section, w e offer



a m ethod and a case w hereby the m eans of involvem ent is stories rather than visualizations. W e
w ill point out the crucial role of the designer as an interpreter of these stories in order to
achieve the intended outside-in focus.

16.3 Context Through Narratives‍ The CTN M ethod
A largely sim plified description of the service design process can be illustrated using a
double-diam ond process containing four phases: (1) discover, (2) define, (3) develop, and (4)
deliver. This process has a strong affinity w ith the design thinking fram ew ork presented in
Chapter 1 of this book. The CTN  m ethod lies w ithin the first diam ond and represents the
exploring and defining of needs and problem  spaces for further innovation w ork. D iscover
largely focuses on extensive user and contextual research but is also aim ed at exploring
organizational prerequisites and strategies and potentially new  or adjacent technologies that
are suitable. It starts out from  perceived problem s/questions as defined by an organization;
how ever, it attem pts to go beyond specifics and explore a larger context.

The CTN  m ethod includes four steps: (1) preparation, (2) action, (3) processing, and (4)
closure (Figure 16.2). W e illustrate it using a service design pilot case. The aim  of the service
design pilot w as to achieve a m ore extensive understanding of users' perspectives, situations,
and experiences, rather than develop service innovations per se, w hich w ill com e later on in
the process. The service design pilot includes a repeatable w orkshop form at w hereby the
facilitation experiences gained are both reused by the design com pany over tim e and, m ore
im portantly, transferred to the client com pany for future internal use.

Figure 16.2 The CTN  m ethod in four steps.

The aim  of the client com pany, IndCom p (described in the box below ), w as to better
understand one of its user groups, nam ely, farm ers using autom atic m ilking m achines (A M M s).
For this purpose, it had hired a design com pany, Veryday A gency; for a full description of this
collaboration, see W etter-Edm an (2014).1

16.4 Case Illustration of the CTN M ethod
W e try to get to m eet the custom ers but it is not that easy. W e need to ask perm ission, and
w e need to have a good reason to ask perm ission. Because there are good reasons and
bad reasons. B ut that w e just should hang around w ith a farm er is not popular.‖

B usiness D eveloper at IndC om p, 2009.



Com pany Descriptions (Exhibit 1)

IndCom p is a full-service supplier to farm ers that develops, m anufactures, and distributes
equipm ent along w ith com plete system s for m ilk production and anim al husbandry. The
m ilk production equipm ent ranges from  vacuum -operated m ilking m achines up to system s
that can handle m assive herd sizes of 5,000 to 10,000 head. They also m ake system s for
herd m anagem ent involving reproduction efficiency, health, and feeding. These system s
need regular m aintenance and occasionally require em ergency services. IndC om p also
develops and sells services. Services are specifically handled by a central service
division, but provided to the custom er via local service organizations. The central service
division m anages the general characteristics of the service and, in addition, spare-parts
m anagem ent and service protocol preparation.

In the servitization m odel presented earlier, IndCom p is in step 1, m ainly providing
services to support products. H ow ever, initial steps have been taken to m ove tow ard a
m ore custom er-oriented position. In February 2009, the organization launched its new
service concept (N SC ). It w as com m unicated externally as a single feature but internally
consisted of three parts: C onnect‍ planned m aintenance services, O nTim e‍ em ergency
services, and Expertise‍ know ledge-based services such as consultancy. Expertise w as
the least developed and thus becam e the focus of the future design w orkshop.
A dditionally, Expertise is the concept w ith the strongest ―service supporting the
custom er‖ flavor; how ever, IndC om p had very little know ledge of how  to m ove in this
direction.

Veryday design agency (veryday.com ) w as established in the 1960s and has its basis in
industrial design, ergonom ics, and deep know ledge of user research. Today, this firm
spans m ore than 10 design disciplines and has around 70 em ployees on three continents.
The firm 's philosophy is to take the user's perspective just as seriously as the aesthetic
com petence integrated into the design profession.

A s described in Exhibit 1, IndCom p is an industrial com pany aim ing for increased service
offerings beyond traditional m aintenance service. This reorientation w as supported by a
biannual custom er survey. O verall, the ratings w ere good, as usual, and the custom ers w ere
satisfied. H ow ever, the latest custom er survey show ed a slight decline in ratings, especially in
com parison w ith IndCom p's m ain com petitor. IndC om p thus w anted to understand its
custom ers' needs and expectations m ore qualitatively; hereby, the decision w as m ade to
em ploy service design.

Preparation‍ W hy? Purpose of C ollaboration
The purpose of the preparation step is to agree on the aim , purpose, and expectations regarding
the project to be conducted, the ―W hy.‖ It develops a shared understanding of the client
com pany's resources but also those available for future solutions; the client's internal relations



vis-Þ-vis their users; and how  m ature the client is as regards the use of design m ethods and
tools. The latter is im portant w hen selecting m ethods for the project; in effect, w hat should be
done?

A s is often the case at com panies w ith strong and som etim es independent sales organizations,
the custom ers' voices are only im plicitly present by w ay of a ―w hispering gam e‖: for instance,
a custom er said som ething to a salesperson, w ho took this further to his regional m anager, w ho
then continued to the person responsible for the local sales organization, via a designated
forum , and eventually it reached som eone responsible for service developm ent. In a
w hispering gam e, the m essage is virtually alw ays distorted.

Instead of direct user/custom er involvem ent, the m ain input w as a custom er survey, m entioned
above, conducted every other year, resulting in a ―hard num ber.‖ Even if satisfied, the num ber
told little about why they w ere satisfied. O ne im portant issue w hen conducting a service design
case is establishing a link betw een the service and business developm ent units of the client
com pany and its custom ers.

D uring the preparation phase, IndC om p's business developer, W alter, m et w ith the tw o
designers from  the design firm , A nna and Victor, on several occasions to set the scope of the
w orkshop. These m eetings involved:

1. W hy‍ set the aim  and focus of the project, select the m ethods to use.

2. W hat‍ decide on them es to be discussed, im age selection, form at of the w orkshop.

3. W ho‍

a. D ecide on participants, responsibilities for selection, and the invitation of custom ers
(in this case farm ers and com pany representatives).

b. D efine and invite the ―right people‖ for the final delivery m eeting and the presentation
m eeting.

4. W here‍ venue and tim e fram e of the w orkshop.

In this case, IndCom p w as responsible for inviting its custom ers (farm ers), and for the
practicalities, for exam ple, the venue, refreshm ents, and so on. A  regional sales m anager w ho
had close relationships w ith the farm ers w as responsible for farm er invitations. The w orkshop
included seven farm ers, ranging in age from  45 to 65, w ho had A M M s and herds of betw een
160 and 200 cattle.

Veryday developed the w orkshop form at, including content, processes, and m aterials. It w as
decided to use a m ethod called Landscaping for the generative session, based on design
dialogues (B randt, M esseter, &  Binder, 2008). The design com pany and the client chose the
photos; they w ere vaguely connected w ith life on the farm , and w ere thus open to rather free
interpretation and association. These initiated the discussions, w hereby the participants are
triggered into rem em bering various events or situations, and the dialogues occur around these.

The w orkshop w as arranged around six them es exploring different aspects of these farm ers'
lives, as w ell as their interactions w ith IndC om p: (1) preservice, (2) service, (3) invoicing,



(4) em ergency services, (5) purchasing autom atic m ilking m achines, and, finally, (6) w orking
on the farm . The them es w ere prepared using preform atted sheets of paper and the farm ers
w ere asked to rem em ber and tell about a particularly good experience as w ell as another bad
one relating to these situations.

A ction
The action step captures users' experiences through stories and im ages. It is im portant to have a
fram ew ork for how  to docum ent the stories and for starting to m ake sense of these together
w ith the users. The w orkshop participants included seven farm ers, tw o com pany
representatives w ho had m ade the preparations, and three designers.

A fter a presentation of the participants and the activity, the w orkshop started. The form at w as
to w ork w ith the six them es in tw o parallel groups w hereby each group w orked w ith three
them es (Table 16.2). A designer in each group took notes, docum ented the accounts using
keyw ords and short sentences, and added an im age to the prepared sheet of paper together w ith
the farm ers' narratives. Each them e session lasted for 30 m inutes; in betw een these, the team s
gathered and the situations w ere m apped out in a landscaped style. The aim  w as to m ake a
collaboratively constructed landscape of the farm ers' stories and experiences by the end of the
day.

Table 16.2 O rganization of the W orkshop

G roup 1 G roup 2
Introduction 15 m in Presentation of form at
Session 1, 30 m in Them e 1 Them e 2
A pprox. 30 m in C ollaborative M apping
Session 2, 30 m in Them e 3 Them e 4
A pprox. 30 m in C ollaborative M apping
Session 3, 30 m in Them e 5 Them e 6
A pprox. 45 m in C ollaborative M apping and sum m ary

The facilitating designer m oved betw een the team s, kept up the pace and m otivation, and
directed the construction of the joint landscape (Figure 16.3), positioning the sheets of paper
containing descriptions in accordance w ith them es and experience.



Figure 16.3 Schem atic illustration of a constructed landscape of situations.

The introductory question for each them e w as fram ed along the lines of:

Service is about activities during and surrounding a service.

H ow  do you experience that the service of IndC om p w orks?

D escribe som e situations:

Tw o typical situations w here the service encounter w orks fine.

Tw o typical situations w here the service encounter doesn't w ork.

This phrasing focuses the discussion on experiences and situations rather than on discussing the
extent to w hich the A M M s w ere functioning, or not. The designer on each respective team  first
noted dow n, on Post-its, both keyw ords and snippets from  the stories w hile the farm ers
discussed the situation, then decided, in conversation w ith the farm ers, on a set of im portant
situations to report on, after w hich a note of them  w as m ade on the prepared sheets of paper
together w ith an im age. In Exhibit 2, w e present som e edited stories that w ere told by the
farm ers. A lthough these describe direct interactions w ith the A M M s, the em phasis in the
stories is on the surrounding situation and context, that is, the role the A M M s and IndCom p's
actions play in the farm ers' lives. U sing the term inology of Chapter 1, these stories form  the
basis of finding issues, big and sm all, for ―placing sm all bets‖ around custom er insights.



Exam ples of Use Narratives Told in the W orkshop
during the Action Phase (Exhibit 2)

Preparatory M ilking
W hen m aintenance is being carried out on the A M M s, the m ilking procedures and routines
are disrupted. D uring certain operations, the A M M s cannot sim ultaneously m ilk any of the
cow s, for approxim ately an hour at a tim e. A ccordingly, the m ilking procedure needs to be
done either before the m aintenance or carried out m anually in parallel w ith it. Regular
m aintenance takes approxim ately four to six hours per A M M . O ften, this preparatory
m ilking is taken care of by the farm er before the service technician arrives. If the service
technician is expected at 8 a.m ., the farm er w ill probably have started m ilking by 5 a.m . in
order to be finished in tim e for the servicing. Som e service technicians assist w ith the
m ilking, shortening the preparation tim e, but also lengthening their tim e onsite.
O ccasionally, service technicians receive em ergency calls during the night and have to
cancel scheduled m aintenance. D ue to nightly w ork hours, the service technician calls the
farm er just before his/her scheduled arrival. H ow ever, by that tim e, the farm er w ill
already have spent three hours m ilking in preparation. A s one farm er said, ―H e could just
have sent a text m essage, and then I w ould've know n not to go out to the barn.‖

Invoices and Protocols
O nce the service has been carried out, a service protocol is w ritten. Earlier, the protocol
w as w ritten onsite and then placed in a folder in the barn office, close to the com puter
connected to the A M M . A fter som e reorganization of the industrial organization, the
protocols are sent by m ail a few  days after the service. For the farm ers, this m eans, in
practice, that the protocols often end up in their houses, aw ay from  the equipm ent, either
in their kitchens or in their offices. H ow ever, the protocols m ight be needed in the barn, to
refer to if som ething happens to the A M M  because it is on the protocol that previous
changes and services can be found. The service protocol also serves as support for the
invoice, w hich arrives separately. The invoice is easy to com prehend; the dates, hours
w orked, spare parts, and so on are all totaled up clearly. Som etim es, the farm er w ants to
check w hat has been done vis-Þ-vis the invoice and w ill then have to refer to the service
protocol; in such cases, it m ight be a good thing to have the invoices in the office. The
protocols are m ore com plex and full of technical details, referring to article num bers and
check boxes. The farm ers claim  these are really difficult to understand.



Farm ers Are Part of a System
The A M M  includes several units that are not ow ned by IndC om p but are crucial in order
for the A M M  to function. The experience of one farm er w as that w hen his com puter
crashed, a service technician arrived on an em ergency call-out. Since he could not fix the
com puter, and it is not part of IndC om p's ow n technology, he changed it for a new  one
from  em ergency stock. A bit later on, w hen things had calm ed dow n, the farm er called the
com puter com pany directly and w as surprised to hear how  easily and quickly the
com puter could be fixed. The very next day, the com puter w as fixed and returned to the
farm  again. If the com puter com pany and IndC om p had been collaborating, this w ould
have saved the farm er approxim ately ₇1,000.

Processing
The aim  of processing is to m ake sense of the outcom es from  the w orkshop. W hat do these
stories really m ean for a client com pany's service business? This is done through organizing
the stories in relevant them es and form atting the insights in w ays that are actionable for the
client com pany. Com bining and interpreting the input from  the users and the com pany creates
design narratives, later com bined in scenarios, as w ill be presented later in the chapter.

D irectly after the w orkshop, the designers and the business developer started debriefing the
w orkshop experience. The m ain issues that cam e up included ongoing projects that touched on
issues that had been discussed, the service strategy of the com pany, and new  ideas that could
be related to this. Three w eeks later, the first form al interpretation m eeting w as held at
Veryday at w hich only the designers took part in structuring, analyzing, and discussing the
outcom es. A s input they used the situations captured on paper, w here the use narratives had
been noted in the w orkshop. The short descriptions rem inded them  of the full story told at the
w orkshop by the farm ers. It w as a full-day m eeting at w hich the designers, A nna and Victor,
told and retold accounts that they had heard, referred to the docum entation, and also acted out
short scenarios to understand their m eaning. The w hiteboard w as initially used to note dow n
interesting aspects. Soon they m oved over to the com puter to create a digital m ind m ap. In this,
topics w ere organized in relation to opportunities and tentative them es.

The follow ing day, a m eeting w as held w ith W alter (business developer at IndC om p) at w hich
a draft of the insights and opportunities w as discussed, the m ind m ap being the m ain input.
From  the slides in the draft presentations, the focus points argued by Veryday included
prim arily understanding m ore about IndC om p's service vision and its potential relationship
w ith this particular project. They also discussed w hat value m eant to IndC om p and its
custom ers, and w here value is or could be created. The com pany's aim s and visions w ere thus
integrated w ith the farm ers' experiences, situations, and expectations as a basis for constructing
design narratives. A fter the m eeting, the insights w ere shared and updated betw een the
designers and W alter. The findings and insights from  this early stage research w ere presented
using tw o scenarios. The first scenario represents the farm ers' situation today (2010), and the



other a future scenario (2015). N eeds, problem s, possibilities, and everyday life practices
w ere integrated into these scenarios.

C losure
The final step of the CTN  m ethod is called closure, w here the project in its current state com es
to an end and is sum m arized and com m unicated to stakeholders. The preparations encom pass
arranging the m eeting form at and inviting the relevant participants.

People w ere invited from  different parts of the organization w ho held positions from  w hich
they could actually act on som e of the results of the project. In total, eight key m em bers of staff
from  IndCom p participated. In addition to the service division m anager and W alter, the
participants w ere m anagers from  national and northern European m arkets including the global
service coach.

Veryday presented the tw o scenarios that described present and future situations, thus revealing
the gap betw een them  and IndC om p's need to act w ith purpose in order to m ove its positions
forw ard. The scenarios consisted of five scenes, each focusing on one specific situation
discussed during the w orkshop. The scenes w ere the sam e in both scenarios. The
representation of the Service D ay used in both scenarios is presented below .

The first scenario talks about the service technician in positive term s; how ever, it seem s as if
he does not really have the support and tools to do a proper job. The m ain focus is on attending
to the equipm ent itself, changing spare parts, and the like (Figure 16.4).



Figure 16.4 Scene Service D ay 2010.

In the corresponding scene in the 2015 scenario, m any of the identified needs and problem s are
addressed via new  service offerings. The farm er had ordered an additional w ash, the service
technician called to confirm  his visit, the service protocols and other docum ents are accessible
from  different places. Thus, how  the farm er w ants to receive the service is in focus, rather than
the w ay IndC om p is capable of providing it today.

These scenarios, specifically the 2010 scenario, gave rise to a lot of discussion and
involvem ent am ong the participants. The w ay in w hich the stories w ere retold and refram ed by
the designers m ade the farm ers' situations and experiences urgent and im portant to act on for
the organization. The design narratives helped them  to em pathize w ith the farm ers, and to
understand their perspectives.

16.5 Conclusion and Recom m endations
This chapter has presented the increased interest in and need for servitization and the three
basic steps that com panies go through during the servitization process, and has argued that
increased understanding of the custom er is a prerequisite for this developm ent. Further, service
design is argued to be a design m ind-set suitable for integrating a custom er perspective. W e



presented the C ontext Through N arratives m ethod exem plified using a case for m oving tow ard
an increased focus on custom ers' lives, contexts, and needs. In the follow ing sections, w e
sum m arize this m ethod's contribution to servitization and provide som e hands-on advice about
how  to im plem ent the CTN  m ethod.

C onclusion: C TN 's C ontribution to Servitization
Services dem and a true understanding of the service from  a user perspective, that is, the
custom er's processes and context. A s illustrated by the case application of C TN , narratives
w iden the scope of inform ation. From  the w orkshop, the client com pany learned that it could
not see the A M M  as an ―island.‖ It w as a part of a system  w here other suppliers' com ponents
and products interact and result in the farm er's final experience w ith his/her A M M . Take, for
instance, the broken com puter, w hich the farm er regarded to be an integral part of the A M M ,
since it w as used to control it. N evertheless, IndC om p took no responsibility for any hardw are
m alfunctions and did not even have any spare com puters in stock. This is just one exam ple of
how  know ledge is gained that can be transform ed later on into a new  service w hereby the
supplier takes full responsibility for the farm er's system .

From  a know ledge perspective, the narratives capture the use side of technology, including the
often com plex context w herein the products and services are intended to be used. D esign
narratives have proven to be a fruitful m ethod of gaining vital know ledge w hen m oving to the
m ore advanced steps of servitization.

Prerequisites and R ecom m endations for Successful C TN  U sage
The presented C TN  m ethod suggests an approach to understanding the user's perspective
through the use of narratives. The m ethod is com posed of four steps, all located in the first
diam ond of the Service D esign process: preparation, action, processing, and closure. Each
step puts the focus on different issues that need to be solved, negotiated, and attended to, as
illustrated in the case. W e strongly recom m end that client representatives in service
developm ent or staff in custom er responsibility positions are present at the w orkshop. Their
role is to listen to the users' stories directly and not to defend the com pany. B elow , w e present
checklists used to facilitate the w orkshop, and the analyses and interpretation steps:

Checklists for Im plem enting the CTN M ethod
A head of the w orkshop:

 Invite know ledgeable and experienced participants: users and em ployees in service
developm ent positions.

 D efine subject areas covering the entire user experience and surrounding events.

 Form ulate experience-oriented questions for initiating discussions.

 Prepare docum entation tem plates for noting the users' stories.

 Prepare im ages that show  different situations from  the users' day-to-day lives for



triggering discussions.

D uring the w orkshop:

 Be open and attentive during the w orkshop; the aim  is to obtain and understand the users'
stories.

 Let the users present and describe their situations in their ow n w ords w hen constructing
the landscape of use narratives.

 M ake notes on sticky notes, then on the situation tem plate, and add im ages selected by the
group.

 Construct the landscape collaboratively w ith the participants.

 D ocum ent the full landscape using photos.

A nalyses and interpretation:

 Revisit com pany visions and strategies for identifying w here the use narratives can
com plem ent, strengthen, and/or threaten existing ideas.

 Read and retell the use narratives w ith the purpose of rem em bering the nuances and
aspects of the original story; pose the question ―W hat are these situations ‐really‒ about?‖

 Involve com pany representatives in aligning w ith com pany visions and facilitating
im plem entation.

 Cluster the use narratives according to affinity, good and poor, pros and cons.

 Identify problem atic and good situations, as w ell as possible solutions; allow  for
iterations w ith next checkpoint.

 Com bine use narratives and com pany visions.

 Create design narratives, based on present and potential futures, for exam ple, scenarios
identifying gaps.

A s described above, the users' stories (use narratives) are to be noted dow n on preform atted
sheets of paper; sticky notes m ay be added containing keyw ords or adjacent stories; im ages
that bring life to the story are to be added (Figure 16.5); and the paper is to be labeled ―good‖
or ―poor‖ to depict the quality of the experience.



Figure 16.5 Exam ple of a docum ented use narrative for a given situation.

C TN  explicitly puts the focus on the end consum er's situations and priorities. C om panies using
this m ethod w ill thus need to be open to fresh input and prepared to change their ow n
perspectives accordingly. A lthough stories are told and collected in various forum s, w e see, in
this case, that design com petence is vital w hen it com es to interpreting and transform ing the
users' stories into actionable know ledge for the com pany. D esign com petence is also im portant
w hen it com es to fram ing the situation and posing questions aim ed at experience rather than
functionality.

H ow ever, if the firm 's strategy is to m ove along the servitization continuum  and to
fundam entally change how  custom ers' experiences and contexts are taken into account
regarding service innovation, then the com pany w ill need to develop internal design capacity.
Servitization w ill also affect the com pany's strategy; product features w ill no longer be the
focus of selling, but offering solutions to the custom er w ill be. The link w ith strategic
refram ing turns design w ork into som ething that cannot be handled solely by external
consultants, but by in-house staff. This can be done in tw o supplem entary w ays‍ first, through
the internal learning of design m ethods and tools, building up internal service design
know ledge and facilitating skills across different functions, for exam ple, by using the CTN
m ethod.

Second, because w e have presented the role of the designer in the above case, w e firm ly
believe that professional design know ledge plays an im portant role in interpreting and
articulating design narratives. Thus, w e additionally suggest developing internal design
capacity by em ploying professional service designers as a resource spanning across the



m arketing and research and developm ent functions. Thus, the user's perspective w ill be
integrated strategically and professionally w ithin the organization.

The C TN  m ethod is a w ell-tailored m ethod w hose purpose is to explore, expose, and
articulate w hat the service provider's offerings w ill actually achieve in the custom er's life, for
better or w orse. A dditionally, the m ethod includes tools for designing and proposing new
offerings.
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Introduction
In this chapter, w e provide prescriptive advice for new  product developm ent professionals
w ho are interested in designing and creating radically new  products. Radically new  products
are defined as products that allow  us to do som ething w e could not have done before (H oeffler,
2003). Exam ples include 3D  printers, TiVo, and m ore recently, G oogle G lass. W hile the topic
of design and the dom ain of radically new  products are both relatively new  and em erging
topics in m arketing, crossing the desire to create radically new  products w ith em phasizing the
role of design in the success of these novel products requires altering m any 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. W e offer six processes for firm s that are
seeking to im prove their ability to com e up w ith breakthrough products:

1. Com m unicate the challenge goal tow ard radically new  products.

2. Shift tim e fram es to future and past.

3. Prom ote em erging technology focus across the consum ption chain.

4. Prom ote the use of analogical thinking.

5. Look for novel w ays to solve sim ple problem s.

6. Leverage m ore ideators via crow dsourcing.

Table 17.1 gives specific exam ples of how  these processes translate into action and supplies
specific exam ples of com panies and products that have em ployed these processes.

Table 17.1 Im plem entation of the Six Ideas

A rea for N ovelty
A udit

Im plem entation Ideas Exam ples

C om m unicating the
C hallenge G oal

O n the individual level: People in
the N PD  team  should have X %  of

G oogle allow s its em ployees
one day a w eek to w ork on



A dd periodic
attem pts to create
radical designs to
the traditional
N PD  process.

Leaders m ust
create a culture in
w hich failure is
acceptable.

D o not let the
tension betw een
open and closed
behaviors affect
the open
innovation team .

their tim e assigned to develop
radical ideas they are personally
interested in.

w hatever they w ish to develop.

O n the group level: The
organization should create groups
that include people w ith different
backgrounds. The group w ould have
high degree of autonom y and w ould
w ork secretly.

Lockheed M artin Skunk W orks
allow  the freedom  to create
w ithout restraints;
G oogle X -Lab is a sem i-secret
facility, tasked w ith developing
technological advancem ents,
like the self-driving car.

Shift Tim e Fram e

A sk for ideas that
w ill only be
relevant in the
distant future.

A void prescribed
im agination and
rem ove m ental
boundaries.

Q uestions to ask the design team :

Think about som ething that is
im possible (today, in 1 year, in 5
years, in 10 years)

A lternatively: Think about
som ething you w ant but hasn't
been invented yet.

President JFK  announcing on
M ay 25, 1961, that the U nited
States w ill put a m an on the
m oon by the end of the decade.

Prom ote E m erging
Technology Focus

H ow  can a
particular
em erging
technology be
used?

H ow  can w e hack

A brain storm ing activity for a
skunkw orks group: Each person
brings to the m eeting one technology
they w ant to discuss, then the group
brainstorm s: W hat can this
technology com bination do? W hat are
the outcom es? A re they relevant in
our dom ain?

H ybrid w ays to deliver
products to consum ers: Fuse
together hom e 3D  printers (new
tech) w ith sam e day delivery
(new  challenge). A m azon can e-
m ail a file to be printed at hom e
and thus allow  just-in-tim e
delivery.



together tw o
technologies to
create som ething
new ?

Prom ote the U se of
A nalogical T hinking

M aking an
analogy betw een
your industry and
a distant dom ain.
O nce the obvious
sim ilarities are
clear, think about
w hat else the
distant dom ain
can add to your
idea.

A brain storm ing activity for a
skunkw orks group: H alf of the
group brings in a problem , and the
other half brings som e unrelated
ideas/things that have superior
qualities. Then the group brainstorm s
how  the problem s and the ―superior
things‖ are sim ilar and how  they are
different.

Sungard, a cyber-security cloud
com puting com pany, developed
the idea that m oving to the cloud
is like surviving a zom bie
attack. In both cases the attacker
w ishes to ―eat your brain‖ and
the only w ay to survive the
attack is by being prepared.

D o N ot W rite O ff
Sim ple Problem s

W hat are the
nuisances or
challenges in your
daily routine or in
your industry's
processes? C an
you rem ove them ?

A tw o-part exercise:
(1) A sk the design team  to m ake a
grocery list of the nuisances/
challenges they encounter daily.
Then, after a m onth of keeping such
records, (2) hold a skunkw orks group
m eeting.

Coravin allow s the pouring of a
single w ine glass w ithout
rem oving the cork. It w as
invented because the inventor
w ished to enjoy w ine w hile his
w ife w as pregnant.

Leverage m ore
Ideators via
C row dsourcing

W hat does the
crow d w ant and
think is needed?
C row dsourcing
helps in creating a
steady stream  of
new  innovations.

A cquire inform ation about users and
engage them  in ideation activity. Use
current com m unication technologies
and virtual platform s to attract
w orldw ide crow d to share ideas.

Let the crow d be seen in their
creativity, offer rew ards,
em ploym ent opportunities and
invitations to co-create w ith the
brands they love.

Q uirky.com  lets everyone
subm it a product idea (from  a
little doodle to a chem ical
form ula). N ext, people w ho
frequent the w ebsite vote
w hether they like the idea.
Finally, the com pany designs
and m anufactures the chosen
idea of the w eek.

17.1 Com m unicate the Challenge G oal tow ard Radically
New  Products



W hen trying to break out of existing new  product developm ent (N PD ) patterns and create
com pletely novel designs, it is im portant that upper m anagem ent explicitly com m unicates those
goals to both internal new  product developm ent personnel (w hen the task is in-house) and to
any external ideators. W e suggest that periodic attem pts to create radical designs are added to
the traditional N PD  process and highlighted as unique so that they can receive special
attention. To facilitate these attem pts, the organization's top m anagem ent should take three
general steps.

First, m anagem ent has to create a culture in w hich failure is acceptable; otherw ise, the
developm ent team  w ill be less w illing to take big risks. It has been show n that if the m anager
directly in charge of the new  product developm ent team s is supportive and has an open-m inded
response to questions and challenges, then the N PD  team  is m ore likely to feel psychologically
safe and take m ore risks in its w ork. A culture that allow s N PD  team s to m ake m istakes along
the w ay prom otes m ore radical ideas and designs. The m easurem ents of perform ance of the
N PD  team  can also influence how  radical the team 's ideas are. To be effective in that w ay, the
perform ance m easurem ent should not em phasize short-term  gains, but rather focus on the long
term . Further, it should em phasize the process rather than the outcom e. For exam ple, did the
team  learn from  its experience, even if the outcom e w as ill-fated?

Second, m anagem ent can help the innovation developm ent team  by view ing this process as
having tw o stages, the first including open behaviors and the second closed behaviors. O pen
behaviors include taking risks, draw ing on different dom ains, being radical. Closed behaviors,
on the other hand, focus on w hat is possible‍ on im plem entation. The goal should be to start
w ith the radical and audacious ideas, and only m uch later on in the process to think about
im plem entation. The tension that im plem entation creates should be avoided in the early stages,
but it is helpful in later stages because it can push innovators to com e up w ith creative
solutions.

Third, m anagem ent has to allow  the team  to avoid routine organizational procedures. It other
w ords, m anagem ent should allow  the developm ent team  to be autonom ous and free of
bureaucracy. This m eans that the developm ent team  should have m ore access to resources
(such as adding other em ployees to the team , adding m aterials, purchasing and training w ith
new  technologies and equipm ent, etc.), and m ore freedom  in term s of reporting on their
progress. A fter com m unicating the challenge goal of developing a radically new  product, the
follow ing steps should be taken to im plem ent the change:

1. D evelop new  criteria. First, senior m anagem ent should develop and com m unicate new
evaluation criteria for challenges geared tow ard radically new  products. Thus, the focus of
the idea generation phase should be on uniqueness rather than on feasibility. This m ay be
difficult for m anagers to allow  because they are often evaluated on concrete outcom es, thus
this directive has to com e from  top m anagem ent. For exam ple, feasibility (w hich is often a
new  product review  criterion) should be elim inated (or lessened in im portance) w hen the
focus is to create radically new  product ideas.

2. Set target goals. Specific target goals should be set for the num ber of radically new  ideas
that are put forth. These targets could be in the form  of a percentage of ideas that are m ore



radically new  and/or a percentage of tim e that each em ployee should devote to generating
radical ideas.

3. Perform  system atic idea audits. In order to m easure the success of the program  to create
radically new  ideas, the firm  can bring in outsiders to rate the new ness or novelty of the
ideas. The novelty ratings should be tracked over tim e and shared w ith the N PD  team , on
both a team  and an individual basis.

4. M easure the effectiveness of the team . Team s that develop radically new  products
should be able to be autonom ous. This needs to be confirm ed from  tim e to tim e in order for
the team  to function w ell. O ccasionally, senior m anagem ent should question the team  as to
(adopted from  Edm ondson, 1999):

a. D oes your team  get all the inform ation it needs to do your w ork and plan your
schedule?

b. Is it easy for your team  to obtain expert assistance w hen you do not know  how  to
handle som ething that cam e up?

c. D oes your team  have access to useful training on the job? This w ay m anagem ent m akes
sure that the developing team  stays effective.

M oreover, m anagem ent stays in the loop and learns about issues before they becom e too
com plicated to solve.

17.2 Shift Tim e Fram es to Future and Past
O ne m ethod to free up ideators from  the bounds of today's traditional designs is to specifically
ask for ideas that w ill not be relevant until som e future date (i.e., 5 or 10 years into the future),
or as G oogle X  Lab defines it, ―science fiction‌sounding solutions.‖ This farther-into-the-
future thinking m ay relax the norm al constraints associated w ith developing a novel design.
M oreover, this shift in tim e focus m ay elim inate one's com m on self-im posed restriction on new
ideas to m erely those w here the ideator can envision a path to fulfillm ent. Innovators'
prescribed im agination is the killer of radical ideas. Therefore, top m anagem ent should find
w ays to rem ove m ental boundaries by allow ing the innovation team  to generate ideas that w ill
not be feasible in the near future. The follow ing steps should be taken w hen im plem enting this
change in tim e fram es:

1. Specific future tim e fram es. Instead of just having the N PD  team s think about products
that w ill be developed in the future, specific challenges should be created for unique tim e
fram es (i.e., unique challenges for products that could be available in 5 years, 10 years, 25
years, etc.). These challenges can be technological, such as am putees w ho control a fully
functional hand that can handle delicate objects w ith their brains, or clothes m ade of fiber-
based nanogenerators that provide a flexible, foldable, and w earable pow er source that
allow s people to generate their ow n electrical current w hile w alking, and harvest/storing
the pow er generated for later use. These challenges also can be related to social
acceptance, as w e see happening now  w ith G oogle G lass, w hich raises concerns over



privacy and safety; or related to the law , as is the case of the driverless car and the legal
questions that arise.

2. L ook into the past. In order to get som e sense of w here new  technologies m ight com e
from , an interesting approach is to exam ine w here current technologies cam e from . So
m uch of w hat is included in today's products is taken for granted. If one exam ines the
history behind these technologies to identify the original purpose for w hich the technology
w as developed, one can gain insights into the seem ingly idiosyncratic developm ent of
current technologies. M any of these technologies w ere likely intended for industries other
than the ones they ended up being used in.

3. C reate a pictorial archive. O ne m ethod that can be used to exam ine changes over tim e is
to docum ent the history of those changes in an easy to display m anner. The idea is to
capture every form  of all com peting products in the industry, going back to the introduction
of the product category. These pictures should be captured and displayed in such a w ay that
the history and developm ent of the category can be easily exam ined.

17.3 Prom ote an Em erging Technology Focus across
the Consum ption Chain
O ne w ay to prom ote uniqueness is to fuse the process w ith a particular em erging technology
and ask how  that em erging technology could be used in the focal dom ain. A nother w ay is to
attem pt to hack together tw o em erging technologies and then place the outcom e in a specific
dom ain (related to the com pany's core industry). In addition, technological road m aps can be
created for all potential em erging technologies that m ay im pact the industry, consequently
prom oting com binations of several em erging technologies in a novel design challenge.

The idea to focus on new  technologies is sim ilar to the blue ocean concept in w hich innovators
create new  industries rather than com pete w ith current players. N intendo's W ii console is a
perfect exam ple. The com pany did not w ish to directly com pete w ith Sony's PlayStation or
M icrosoft's X box in term s of the resolution and anim ation of the gam es. Instead, N intendo
created a new  control and thus appealed to segm ents new  to the video gam e industry (w om en
and older folks). By prom oting a focus on em erging technologies, firm s can reconstruct m arket
boundaries and introduce novelty. N ew  product developers can use cross-conventional
technologies to create new  dem and in a new , unknow n space, rather than com pete over existing
m arkets. This em erging technology focus in the design process w ill lead to innovative
developm ents. The follow ing steps should be taken w hen im plem enting the em erging
technology focus:

1. Identify steps in consum er consum ption chain. The first step here is to identify the steps
associated w ith consum ers' consum ption chain (M acM illan &  M cG rath, 1997). Then, for
each step w ithin the consum ption chain (Table 17.2), the N PD  team  can identify em erging
technologies that are likely to have an im pact on how  consum ers m ake decisions at those
different stages.



Table 17.2 Steps in the Consum er Consum ption Chain

H ow  do people becom e aw are of their need for your product or service?
H ow  do consum ers find your offering?
H ow  do consum ers m ake their final selection?
H ow  do consum ers order and purchase your product or service?
H ow  is your product or service delivered?
W hat happens w hen your product or service is delivered?
H ow  is your product installed?
H ow  is your product or service paid for?
H ow  is your product stored?
H ow  is your product m oved around?
W hat is the consum er really using your product for?
W hat do consum ers need help w ith w hen they use your product?
W hat about returns or exchanges?
H ow  is your product repaired or serviced?
W hat happens w hen your product is disposed of or no longer used?

Strategically thinking about the various steps consum ers go through w hen interacting w ith a
product enables the developm ent team  to creatively enhance the consum er experience
every step of the w ay w ith unconventional technological solutions.

2. M ix and m atch technologies. Those em erging technologies that the team  has identified
then becom e the focal technologies. N ext, the team  should exam ine and list im plications for
m ixing and m atching different technologies together to com e up w ith radically new  product
ideas. A s a sim ple exam ple w e m ay consider tw o ―hot‖ ideas: 3D  printers and sam e-day
delivery. H ow  can w e com bine these to create a m eaningful radical new  product? O ne idea
is that for sim ple products the designer can send the client a file to be printed at the client's
hom e w ith the 3D  printer‍ delivery is im m ediate. The beauty of this exam ple is that it
hacks together tw o seem ingly unrelated products/services to create a potentially
m eaningful offering.

17.4 Prom ote the Use of Analogical Thinking
The design team  should find ideas from  analogous dom ains in extrem ely different industries
that have dealt w ith som e of the sam e abstract problem s (K alogerakis, Luthje, &  H erstatt,
2010). A nalogy use is a com m on and vital technique in creative problem  solving and com plex
innovation tasks. The goal of this exercise is to find both sim ilarities and, m ore im portantly,
differences betw een the problem  at hand and the base of the analogy, in order to infuse the
solution to the problem  w ith attributes that otherw ise w ould be unthinkable.



The story behind the invention of the N est Learning Therm ostat is a good exam ple for
analogical thinking. The team  that designed the therm ostat aim ed to reinvent som ething that has
not changed in the past 20 years. The head of this team  w as the person w ho invented the iPod.
H is thought w as, how  can w e m ake a therm ostat that is m ore like an iPod? Indeed, if you look
inside the N est, you w ill basically see a sm artphone‍ a very high-pow ered processor w ith
m em ory, flash, w ireless radios, and antennas. B y using analogical transfer, the team  w as able
to reinvent this ―unloved but im portant hom e product.‖

In addition to analogical thinking, scenario thinking can be helpful in m entally sim ulating future
consum ption and experiential usage scenarios. O ne aspect that m ay help ideators think through
the potential usage scenarios is to think through the specific types of consum er uncertainties
that are thought to im pact the usefulness of the new  product or service. H oeffler (2003)
dem onstrated that consum ers have greater uncertainty w hen estim ating the perceived usefulness
of R N Ps, and proceeded to partition the sources of uncertainty into:

Benefit uncertainty‍ an estim ate of the perceived benefits provided by the new  product or
service;

Learning cost uncertainty‍ how  m uch w ork the consum er w ill need to do in order to fully
utilize the new  product; and

Sym bolic (or affective) uncertainty‍ w hich is the m ore gestalt affective reaction to the
adoption of a radically new  product.

Thinking through these uncertainties m ay help identify particular areas w here com pletely novel
opportunities exist. Specific tasks to elicit novel design ideas m ay include sketching,
prototyping, and storytelling. In addition, visual exam ples m ay be show n to ideators to prom ote
novelty, as long as the tim ing of the exposure to exam ples is strategically designed to avoid
design fixation. The follow ing steps should be taken w hen im plem enting this em erging
technology focus:

1. Identify im portant consum er uncertainties. The first step is to identify the uncertainties
that consum ers have w ith respect to the existing products available. This can be done by
exam ining the different types of uncertainties presented in Table 17.3. A fter listing the
associated uncertainties, the developm ent team  can better focus on identifying creative
solutions that can ease the consum er's experience and low er the degree of uncertainty. In
the follow ing three subsections, w e show  exam ples of how  these uncertainties have been
dealt w ith in the past. D evelopm ent team s can learn from  others' experiences and solutions.



Table 17.3 Types of Uncertainty

Prediction U ncertainty E xam ples

Predicting benefits C onsum ption/usage
uncertainty

R eplaces som ething you are currently
doing

Provides new  benefits

U nknow n consum ption constraints

Perform ance
uncertainty

N ew  features (additional or im proved)

C om bined functionality of several
products

N etw ork externalities
uncertainty

Evolving architecture/technology
(standardization)

A vailability of supporting products

Evolving functionality

Predicting
draw backs

Sw itching costs
uncertainty

Physical (rem odeling)

Psychological (threatens or enhances
existing know ledge)

Learning curve
uncertainty

Learning how  to purchase

H ow  to use (Extract benefits)

Price change
uncertainty

Price w ill decrease after the consum er
buys

Predicting social
im plications

Sym bolic uncertainty C onsum er (H ow  do I feel about the
im age it portrays?)

Peers (W hat im age does it portray to m y
peers?)

A ffective reaction
uncertainty

Seductive or repulsive

2. R educing benefit uncertainty: W hen A pple introduced the first iPod in 2001, the
com pany faced a lot of consum er uncertainty‍ consum ers did not understand the product,
w hat it does, and how . The com m ercials said ―A  thousand songs in your pocket,‖ and ―Say
hello to iPod. Say goodbye to your hard drive.‖ B ut consum ers still resisted and sales w ere
relatively slow , until A pple introduced the iTunes m usic store in m id-2003 (A pple
announced the sale of one m illion iPods on June 23, 2003, and the sale of tw o m illion



iPods on January 6, 2004). O nce iTunes w as available, consum ers benefited from  the iPod
substantially m ore and their uncertainties regarding usage, perform ance, and netw ork
dim inished.

3. R educing sw itching costs and learning curve uncertainty. A s another exam ple, in 2007
the U .S. M int announced it w ished to replace the $1 bill w ith coins (because bills last only
18 m onths and coins last m uch longer). To attract people to the new  $1 coin, the U .S. M int
announced it w ould issue a series of dollar coins that bear portraits of past presidents. B ut
consum ers experienced elevated uncertainty regarding sw itching costs and learning curve,
and thus continued to use the one dollar bills. A  few  years later, the U .S. M int discontinued
the aforem entioned series of coins. In striking contrast, in 1987 the R oyal C anadian M int
introduced a one dollar coin and in 1996 it introduced the tw o dollar coin. Both coins are
w idely used. W hat is the cause for this difference? The C anadian M int rem oved the $1 and
$2 bills from  circulation w hen the new  coins w ere introduced. W hile it is true that m ost
com panies do not have the pow er to elim inate used products or com petitors' products from
the m arket, they m ay be able to econom ically incentivize their custom ers to sw itch.

4. R educing social acceptance uncertainty. N okia's introduction of the first Bluetooth
earpiece for m obile phones in 2001 dem onstrates how  effectively the com pany has dealt
w ith sym bolic uncertainty. Consum ers w ere uncertain about the B luetooth earpiece's social
acceptance‍ being seen w earing a strange device and seem ingly talking to them selves. A s
m ore com panies joined N okia in producing these earpieces (like M otorola, LG , and
Sam sung), they lobbied to change the law s in m any countries around the w orld such that
drivers w ould not be allow ed to use their phones w hile driving. O nce consum ers had to
find hands-free solutions for their phones, the use of the B luetooth earpiece took off
w orldw ide.

17.5 Look for Novel W ays to Solve Sim ple Problem s
O ften, com panies focus on solving ―big‖ problem s in an effort to create extrem ely novel
designs. W e suggest that firm s can alternatively focus on breakthrough ideas for solving
com m on everyday nuisances. The goal here w ould be to start w ith the focus on com m on
―sm all‖ problem s, and then to think about designing extrem ely novel approaches to these
sim ple problem s.

For identifying day-to-day problem s that need to be solved, a com pany m ight choose to expand
its ideators group and invite input from  a variety of factions. Involving custom ers and potential
custom ers in the brainstorm ing stage can broaden the pool of ideas and thus prom ote novelty
(and w e provide suggestions for ―crow dsourcing‖ to get novel ideas in the next section). B y
carefully defining the various problem s brought up and identifying their core, the design
thinking process can result in creative and previously unidentified solutions.

A s an exam ple, Leonard Bosack and Richard Troiano m anaged the com puters at tw o different
departm ents at Stanford, and w ished to have their com puters com m unicate w ith each other.
They ended up developing the first router that allow ed com puters in different netw orks to be



connected, and nam ed their com pany Cisco. A  sim ple problem  triggered a solution that created
one of the largest com puting com panies in the w orld.

17.6 Leverage M ore Ideators via Crow dsourcing
Tow ard a goal of com ing up w ith a continual stream  of new  products, firm s have traditionally
relied on an internal staff of professional innovators to generate ideas and to evaluate those
ideas. R ecently, there has been a push to seek out novel ideas from  any avenue available. O ne
m ethod that firm s are em ploying is to outsource their ideation efforts in an attem pt to get fresh
ideas into their innovation process. The idea behind crow dsourcing is that firm s can tap a
dispersed ―crow d‖ of nonexperts (e.g., consum ers, em ployees). The steps to leverage m ore
ideators include:

1. Find m ore diverse pools of ideators. A key aspect that m ay be im portant w hen
im plem enting a crow dsourcing effort to general novelty in design is associated w ith the
m akeup of the participants of the crow d. Parjanen, H ennala, and K onsti-Laakso (2012)
exam ine the use of a virtual idea generation platform  and advocate the use of people w ith
diverse experience, expertise, and perspectives to enhance the chances of success. O ne of
the reasons w hy firm s should use ideation team s that are diverse in know ledge and skills is
to m itigate the effect of a com petence trap that results in m ore increm ental ideas rather than
novel ones. A n exam ple w as N espresso's 2005 D esign C ontest, w here the idea w as to
im agine the future of coffee rituals. O ne of the ideas that users from  around the w orld cam e
up w ith w as the N espresso C hipcard. This card stores your personal coffee preferences,
and w hen inserted into a vending m achine it brew s your personalized cup of coffee. The
open contest resulted in a com pletely new  idea, and not an im provem ent to an existing
N espresso product/service.

2. R un com parative challenges against com pany ideators. O ne aspect that m ay help to spur
on creativity of a ―crow dsourced‖ idea challenge is know ing that the ideas that they com e
up w ith are going to be com pared to the ideas found from  w ithin the com pany. This call for
ideas can challenge outsiders for a ―let the best idea w in‖ com petition, know ing their idea
m ight be the one the com pany ends up developing. W ho does not like to show  off his
innovativeness and creative thinking? M oreover, if com ing up w ith a creative idea m ight
result in an em ploym ent opportunity, even better. Co-creating w ith the developm ent team
can serve as a strong m otivation for users to share their creative skills.

3. H ighlight a goal of unique approaches. A s w e m entioned in the first process idea of
com m unicating the challenge goal, the idea here is to m ake sure that there is special
recognition for the m ost novel approaches created by the crow d. A com pany m ay w ant to
consider offering a big rew ard or even a profit sharing for the best idea that w ill m ove the
com pany forw ard into the future.

A  sum m ary of the aforem entioned six ideas to im prove product developm ent is presented in
Figure 17.1.



Figure 17.1 Six ideas to im prove the developm ent of a radical new  product.

17.7 Conclusion
In order to achieve greater innovativeness, product developm ent professionals interested in
enhancing the novelty of their new  product designs should first understand the unique
differences betw een designing for im provem ents in existing products and designing for
creating radically new  products. A s Figure 17.1 show s, a com bination of effective
com m unication of the challenge to create novelty, together w ith shift in tem poral focus,
inclusion of em erging technologies, analogical thinking exercises, focus on day-to-day issues,
and crow dsourcing can effectively enhance novelty in design. W ith the aid of our six processes
w e hope that new  product design team s w ill be m ore likely to find that breakthrough product to
help redefine their industries going forw ard.
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Chapter 18
Business M odel Design

John A ceti
Analogy partners LLC

Tony Singarayar
A nalogy partners LLC

Introduction
In 2006, H enry Chesbrough w rote in the opening lines of his now  classic book, O pen Business
M odels, that ―know ing that innovation is a core business necessity is not new s, but that
innovating a business m odel is new s.‖(Preface xiii) Today, thinking about innovating your
business m odel has becom e m ore com m on and less new s w orthy. W hat is new s, though, is the
currently available m ethodologies by w hich business m odels m ay be analyzed, designed, and
im plem ented. For this reason, business m odel design is appropriate in a volum e dedicated to
design and design thinking.

Business m odel design w ill be of greatest interest to: executives responsible for finding better
w ays to com pete, product m anagers w ho look to launch a new  product, research and
developm ent (R& D ) m anagers w ho need to prove their innovation has m arket value, or
m arketing m anagers w ho look to increase m arket share. M any of these professionals have
already heard of business m odels, but in our experience they lack an ability to articulate
exactly w hat their m odel is or how  it w orks.

A lthough innovative business m odel thinking is becom ing m ore prevalent, there are still
lingering questions as to w hat it is, w hat is its value, and w here does it fit w ith design thinking
and strategy. This chapter addresses these questions and m ore. W e w ill show  how  business
m odel design can insightfully provide bold new  opportunities for com peting m ore effectively,
launching a new  business m ore successfully, or grow ing your business and m arket share.

18.1 W hat Is a Business M odel?
The first use of the term  business m odel cam e at the advent of personal com puting and the
invention of spreadsheets to create w hat-if financial m odels. These m odels w ere helpful for
exploring sensitivities of a business's financials to num erous variables before ever launching
the business. The ability to m odel and sim ulate a business's financials allow ed questioning and
exploration, w hich provided m anagem ent w ith insight and increasing confidence. It stands to
reason then that if the financials of a business can be m odeled and in charta stress-tested w hy
not other aspects of the business.

In 2002, Joan M agretta noted in her sem inal article ―W hy Business M odels M atter‖ that
business m odeling is becom ing m uch m ore than just the financial m odeling. She suggested that



business m odeling is the com bination of tw o elem ents: the first w as a logical story, w hich she
called the narrative, and second, an econom ic m odel based on the narrative. The story, she
added, w as explaining w ho your custom ers are, w hat they value, and how  you w ill m ake
m oney. The econom ic m odel is then based on, and dependent on, the assum ptions introduced in
the narrative. She concluded that fault w ith either elem ent w ould be fatal to the business.
A lthough m odest in detail, for the first tim e a m ethod for business m odeling beyond the
financials w as proposed.

In 2008 M ark Johnson, Clay C hristensen, and H enning K agerm ann w rote ―Reinventing Your
B usiness M odel,‖ in w hich they defined the business m odel as the sum  of three elem ents: the
Value Proposition, the Profit Form ula, and K ey R esources and Processes. They dem onstrated
that business m odel innovation can substantially create new  value in an industry or category
and they defined the conditions w arranting a business m odel review . For the first tim e, a
criterion for triggering a business m odel evaluation w as proposed, including a fram ew ork for
creating a business m odel. Further, they boldly offered that the value of business m odel design
w as that it has the potential to help revolutionize a m arket or even to create new  m arkets.

H ow ever, these critical thinking experts stopped short of delivering a fram ew ork that
m anagem ent and product m anagers could use to analyze, design, but also im plem ent a business
m odel. Figure 18.1 show s the evolution of business m odel thinking, from  spreadsheets to the
current thinking in business m odel design.

F igure 18.1 Evolution of business m odel thinking has progressed from  G en 1.0, a pure
financial m odel, to G en 2.0, the logical story supporting the financial m odel, to G en 3.0,
com bining value proposition, resources, and the financial m odel, to today's G en 4.0, a
m odel defined herein w ith six key and interrelated aspects of business.

R egardless of the fram ew ork you m ay consider using, keep in m ind the guiding principle of all
business m odel design concepts, and that is, that the im plem ented m odel m ust both optim ize
value to the custom er and value to the organization w ith a risk profile that is acceptable to
the business. Identifying a business m odel that can deliver on this principle is the objective of
all business m odel design m ethods. B ut this sim ple principle does not allay the confusion about



business m odels and herein w e w ill address four key questions:

1. W hen do I need to think about m y business m odel?

2. W hat value should I expect from  a business m odel design?

3. W hat m ethod can I use to design a business m odel?

4. H ow  do I im plem ent m y new  or revised business m odel?

18.2 W hen Do I Need to Think about M y Business
M odel?
In our experience, w e have found tw o key triggers for m anagem ent to consider a business
m odel design: either the business is under obvious or perceived threat, or there is intent to
launch a new  business or new  product. H ere, w e can refer to the first trigger as the B lack
Cloud scenario and the second, of course, as the W hite C loud scenario.

In the B lack Cloud scenario, m anagem ent considers the business's potential to sustain itself
into the future as they face a changing environm ent and evolving custom er needs. A s the
dynam ic unfolds, prescient m anagers recognize that they need m ore than a bandage to
reinvigorate their position. They see need for an integrated analysis that w ill question if the
com pany's business m odel is keeping pace, anticipating change, and positioning it ahead of
m arket needs. A nticipatory B lack C loud thinkers see their m arkets changing and act‍ som e
successfully, like IB M , N etflix, and H P; and som e not so successfully, like K odak, Research-
in-M otion (Blackberry), or B lockbuster. Jim  C ollins (2009), in ―H ow  the M ighty Fall,‖
characterizes this condition superbly:

I've com e to see institutional decline like a staged disease: harder to detect but easier to
cure in the early stages, easier to detect but harder to cure in the later stages. A n
institution can look strong on the outside but already be sick on the inside, dangerously on
the cusp of a precipitous fall. (page 5)

In the W hite Cloud Scenario, entrepreneurs see the w orld in a new  light w ith a new  technology,
new  product, or new  processes or service. Their choice is to introduce this new  idea in a
traditional business m odel or strengthen the offering by w rapping it in a m ore creative and
potent m odel. There is a vast list of entrepreneurial com panies that have w rapped their
innovation in a new  business m odel‍ like G oogle introducing its search engine in an
advertising m odel, Fresh D irect introducing its fresh m eals in a hom e delivery m odel, Zip C ar
introducing its autom otive card sw ipe technology in a rent-anyw here-anytim e m odel, or A pple
w rapping its iPod in the iTunes m usic delivery m odel.

In both B lack Scenarios and W hite Scenarios, there is that m om ent w hen m anagem ent know s
they m ust to do som ething different. A nd rather than jum ping into reevaluating their strategic
plan, w hich feels good because it is action oriented, they first consider how  a business m odel
analysis can inform  their strategic planning process. So the tim e to think about your business
m odel is w hen you have a B lack C loud or W hite Cloud trigger but before you conduct your



strategic planning.

In our experience, it benefits to start w ith a critical self-evaluation of how  your business stacks
up against the com petition. O ne w ay of doing so is to com plete the Business M odel Strength
Survey (found at w w w .analogypartners.com /m ethodology.htm l). The survey provides a m eans
of directly scoring your business against that of your com petition and reveals w here possible
w eaknesses exist.

18.3 W hat Value Should I Expect from  a Business
M odel Design?
M ichael Porter (1985) in his classic book C om petitive Advantage defined a business's
potential as alw ays being relative to its com petitors: ―Com petition is at the core of the success
or failure of firm s‖ (page 1). H e suggested that the m ain purpose of a business m odel is to
create com petitive advantage by creating superior value for buyers. Thus, any business m odel
design m ethod m ust include com parison to your com petition.

Im proving on your business m odel w ill depend on the type of com petition and the strength of
com petition. A re you com peting w ith a w ell-defined com petitor or m ore nebulous com petition
such as w ith your custom er's tim e or attention (there is alw ays com petition w hether it is
im plicit or explicit)? If your com petition is w eak, lacks grow th, or has razor-thin m argins and
yet the m arket's need rem ains, then there is less of a challenge in developing a com petitive
business m odel. H ow ever, if your com petition is like A pple, Starbucks, or N ike, your
challenge is, of course, greater. N evertheless, to w in in your m arket is to understand your
com petition, and im proving your business m odel so that it delivers to the needs of your
consum er in the m ultiple w ays that are im portant to them .

M ichael Porter further defined a business's com petitive advantage as either being Cost
A dvantage or N on‌C ost D ifferentiation A dvantage. Som e contem porary experts suggest that
com panies m ust drive both to stay com petitive in our global m arket. R egardless, a business
m odel design can help identify m ultiple and perhaps unexpected m eans of achieving both. For
exam ple, Target achieves cost and differentiation advantage relative to W al-M art, w ith its
com parable low  costs but w ith superior product offerings and a better shopping experience.
O lay achieves relatively low  cost com pared to prestige cosm etics but does so, and
differentiates itself in its channel. Their m odel is m asstige, a prestige product sold through a
m ass channel. Toyota achieves differentiation through its sm art product design and low  cost
through its relentless productivity im provem ents in m anufacturing. To the consum er, this
translates into highly reliable vehicles at very affordable prices. A business m odel design can
and should define elem ents that both deliver cost and non‌cost differentiation.

Finally, there is a com m on m isconception that achieving value from  a business m odel design is
difficult or arduous to im plem ent. O f course, som e changes can be difficult and risky, but in
m any cases, extrem e m akeovers are unnecessary to achieve tangible results. You have options
‍ som e w ill deliver significant business value but are high risk; others are low  risk but of
lim ited value. O ther options are the appropriate choice, but the business lacks the resources or


