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B | INTRODUCTION

A Model of the Design
Innovation Process

The reasons why organizations need a reliable innovation
process, and some of the general principles that under-
lie successful innovation, were discussed earlier. In the
remainder of this book, a model design innovation process
is presented with discussion of 101 design methods inno-
vators can apply throughout that process. These design
methods evolved out of many years of studying cases of
innovation projects and successfully applying the four core
principles discussed earlier—building innovations around
experiences, thinking in systems, cultivating an innovation
culture, and adopting a disciplined process.

The Design Innovation Process

The design innovation process starts with the real—
we observe and learn from the tangible factors from
real-world situations. Then we try to get a full under-
standing of the real world by creating abstractions and
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conceptual models to reframe the problem in new ways.
Only then do we explore new concepts in abstract terms
before we evaluate them and implement them for their
acceptance in the real world. This requires fluidity in our
thinking between the real and the abstract,

Just as with nearly any creative or exploratory process
the design innovation process moves back and forth
through modes of activity, oscillating between poles of
Real versus Abstract and Understanding versus Making.
A2 x 2 map illustrates the design innovation process.
The lower left quadrant represents “research,” about
knowing reality. The upper left quadrant stands for
“analysis,” since this is where we process the information
about reality in abstract terms and try to come up with
good mental models to drive innovation. The top right
quadrant is about “synthesis,” during which the abstract
models developed during analysis are taken as a basis
for generating new concepts. And lastly, the lower right
quadrant defines the “realization” of our concepts into
implementable offerings. All these four quadrants—
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research, analysis, synthesis, and realization—combined
together is a well-formalized process model with which
to drive innovations in your organization,

Within this framework reside seven distinct modes of
activity for design innovation: Sense Intent, Know Con-
text. Know People, Frame Insights, Explore Concepts,
Frame Solutions, and Realize Offerings. (These seven
modes, incidentally, form the structure not only of the
innovation process, but also of the rest of this book.)
Understanding the outlines of the innovation process can
greatly help innovators, by providing a guiding structure
and sequence for any given project, and ensuring that
the team has the right information and knowledge at the
right time.

Frocess Is Nonfinear

Although the idea of a process implies a linear sequence
of events, this can be misleading. Many projects are
actually nonlinear. For example, a project may begin with
a sudden braingtorm (Explore Concepts) and then pro-
ceed “backwards” to research and analysis to validate
and improve the idea, followed by further exploration
and iteration.
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Process Is lterative

The process is also iterative, requiring many cycles
through the process, and often through one or more
modes (cycles within cycles), rather than being a direct
sequential push. A project might start with an intent
and some contextual research; then follow several
consecutive rounds of user research and analysis, with
initial insights being fed back to users for validation;
then several rounds of concept exploration, user feed-
back through prototype testing, refinement of analysis,
and then further exploration, further prototyping, and
so forth. The number of repetitions and loops in any
given innovation project is largely a function of the
project’s budget and scope. In some cases, multiple
loops may be necessary, in others merely desirable,
and in still others totally unfeasible. Doing more itera
tions generally leads to higher-value, more successful
innovations—although not if pursued for too long or
without discipline.
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EXAMPLE PROJECT: Cultural Tourism~—CityFriends (2007)

CityFriends is a concept for a company developed by a team of UT Institute
of Design students. It provides cultural travelers with unigue and local travel
experiences by using local guides and a compelling onling presence.

The team's research through a Trends Matrix indicated that changes within

the travel industry are leading to an emerging new group of travelers called
“Venturers.” who demand more authentic and off-the-beaten-path travel
experiences. The team saw an opportunity to provide tailor-made services to
this group of travelers. The Trends Matrix bolstered the team's understanding
of how travel was evolving across the areas of technology, market, people,
culture, and business. It also helped to isolate the emerging trends that would
be important in concept development. The emerging trends highlighted reliance
on technology such as mobile Web applications and virtual tour guides and
that creating memarable cultural experiences are becoming an increasingly
important differentiator for travel companies. In the concept stage, the team
created a CityFriends system that gave travelers a compelling gxperience by
directly connecting them to Jocal guides or service providers through a friendly
online site.
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WHAT IT DOES

A trends matrix presents a high-level summary of
how trends and forces of change affect technology,
business, people, culture, and policy. The matrix of-
fers an at-a-glance understanding of how trends im-
pact your project. For a project on cultural travel, one
might study travel tools, travel-related services, travel
experiences, travel information, and other similar
aspects. Sometimes the aspects we study are time-
related and structured: where we've been (formerly),
where we are (currently), and where we may be
headed (emerging). The Trend Matrix can also show
how changes happening in one area, for example
technology, may have influenced others, for example
culture or business.

HOW IT WORKS
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STEP 1: Set up the dimensions for the Trends Matrix.

The vertical axis is usually shown as technology, busi-
ness, people, culture, and policy. The horizontal dimen-
sion shows the aspects of the project that you are in-
terested in tracking, for example, types of users, topics,
and components of a system that you are considering.
Sometimes it is valuable to define the horizontal dimen-
sion as “farmerly,” “currently,” and “emerging.”

STEP 2: Fill the matrix with relevant trends.

Conduct research to identify trends in technology, busi-
ness, people, culture, and policy that will have an effect
on the project. Describe these as trend statements in the
matrix cells. A trend statement is usually a short sentence
that describes how something is significantly changing.
An example of a trend statement is “travelers have an in-
creased interest in unusual travel destinations and cultural
travel experiences.”

STEP 3: Take a step back and discuss the matrix as
an overview.

Remember that the purpose of the Trends Matrix is to of-
fer a high-level overview of changes. Compare the trends
to others to see how they are related, Recognize pattemns
of similar trends developing together. These might help
you speculate on future directions and see how certain
trends might affect your project.

STEP 4: Capture insights as overlays on the matrix.
Discuss and document your team’s insights about trend
patterns, how leading trends are affecting major chang-
€5, and speculations about how things might develop.
Highlight these insights as overlays on the matrix for easy
reading and sharing.

1.9 TRENDS MATRIX
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EXAMPLE PROJECT: The Future of
News Media (2007)

The changing landscape of print news media has
galvanized news organizations such as a large
Midwest media conglomerate into thinking about
how to move forward in an environment where
new technology and reader behavior are changing
the way news fits into people’s lives. A team from
the IIT Institute of Design saw an opportunity for
this organization by delving deep into its readers’
behaviors and translating those insights into
actionable strategic plans and solutions.

One of the tools the team used was SWOT
{strengths, weaknesses, opportunities, and threats)
to define the organization's position within a
highly competitive industry. A clear strength for
the organization was its dominance in the Midwest
region and its diversified parent company with
multiple media channels. These strengths pointed
to opportunities in building on these diversified
channels and becoming an authoritative “local”
voice through digital media. Weaknesses were
driven by the internal organizational changes,
dependence on its printing business, low website
traffic, and an overall lack of international
presence compared to its competitors. Because
readers are actively creating and engaging with
content onling, new competition is growing in the
online space, leaving advertisers to abandon print
media for online, where cost of entry is low. In
understanding these industry forces and through
participatory user research, the team designed an
innovation strategy comprising four main concepts:
(1) Raw News, which offers news content in a raw
and customizable format across different media;
(2) Tribazon, which offers content tagging and
recommendation technology; {3) Gap Map, which
visualizes where gaps in news coverage exist; and
{4) The News Place, where the organization can
welcome and engage the public's suppart.
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WHAT IT DOES
The SWOT Analysis, a method widely popular for de-
ades, is used to evaluate an organization's strengths
=aknesses, opportunities, and threats. The analysis
Seains with studying the organization and its innovations
and seeks 1o understand how the organization performs
elation to competitors in the market. A high-level as
ssment is made of the strengths and weaknesses of
™= organization, the opportunities available as well as
mpetitive threats. It looks at factors inside and outside
organization to determine whether defined business
miectives are achievable or not. Because of its general
re, a SWOT Analysis can be done with relative ease
i speed in the early part of knowing the context

HOW IT WORKS

STEP 1: Describe the initial innovation intent.

Define the basic goal that you are considering for your
ovation, and clarify the reasons for pursuing that
ection. Think of the benefits from doing 50

STEP 2: Assess the organization's strengths,

weaknesses, opportunities, and threats,
Strengths: What about your organization gives your
nnovation an advantage over competitors in your
ndustry? What are the organization’s capabilities
n technology, operations, people, brand, user ex-
perience, and other areas?
Weaknesses: What aspects of your current organi-
zation will make it difficult for the innovation intent
to be realized? Examples may include: financia
~anstraints, unproven technologies, or an unreli
able supply chain. How do your weaknesses put
you at a disadvantage relative to your competition?
Opportunities: What is happening in the market-
place that indicates the likelinood that your in-
novation intent will succeed? Where are the gaps

METHODS | 81
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m Diagram showing the project’s
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in offerings that you can fill? Why aren't they cur-
rently being met?

Threats: What are the external threats to realize
your innovation intent? What elements exist in the
current environment that will be barriers? What is
the nature of rivalry in the industry?

STEP 3: Organize findings into a 2 X 2 SWOT diagram.
Summarize findings into brief statements that can

be listed in each of the four quadrants, no more than
seven or eight statements per quadrant.

STEP 4: Review, discuss, and analyze the SWOT
diagram.

Involve key team members to discuss the findings
What does the unified presentation of the different

elements suggest about the opportunity space? Is

the innovation intent worth pursuing? Is the level of
risk acceptable to you? Do your strengths outweigh
your weaknesses? Do the opportunities outweigh the
threats? Discuss these questions and summarize them
for sharing. Involve key decision makers to determine
the directions to pursue for the project

WHEN TO USE
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“mﬁve Human Factors

studying physical, cognitive, social, cultural, and emotional factors
that drive overall user experience

EXAMPLE PROJECT: Entertaining at Home (2005)

A top household products company worked with a design team to learn
more about how to integrate the design-thinking process into their core
business activities. The scope of the research addressed entertaining at
home, an area indirectly related to the company's core business. Directing
the research focus away from an area targeting one of the company’s
products to a focus on an analogous activity was deliberately decided upon
as a way to better steer the company's attention to the design process than
content during the project.

For primary research, the design team recruited five participating families
and asked each of them to throw a party and take pictures before, during,
and after the party ended. The team then organized the photos in a field
notebook to conduct a follow-up interview with each participant. To ensure
observations were captured in a comprehensive and organized manner, the
notebook included annotation space for the Five Human Factors framework.
The framework template helped the team look for particular iSSUBS ACTOSS
the five factors—physical, cognitive, social, cultural, and emotional—and
probe for hidden insights during the interview. Some observations brought
to light were the emotional frustrations in trying to find room for leftovers
in the fridge, social aspects highlighting the fun participants had with

food preparation in a social setting, and their preference to do clean-up
individually. All the observations gleaned from the research were uploaded
to the user observations database, where the photos were tagged and data
organized and preclustered for further analysis.




BENEFITS

m Broadens mindset

= Encourages comprehensiveness
= Focuses on details

= Focuses on experience

= Gives focus to the process

INPUT

user observation

WHAT IT DOES

The Five Human Factors is a method for supporting
sbservation in the field, prompting researchers to

ook for the physical, cognitive, social, cultural, and
emotional elements present in any situation to under-
stand how they affect peoples’ overall experiences.
Understanding five factors of a person in a structured
may and thinking about all these factors together will
ave Us a rich, deeper understanding of the experience
of that person. The resulting holistic assessment can
oring focus to the various elements that need to be
considered when developing concepts and solutions. In
iz way, this research method breaks down a person’s
sxperience into its constituent parts to understand
each in detail, and then reassembles our findings to
anderstand how they form an overall experience.

HOW IT WORKS

STEP 1: Prepare to go into the field,

reate 3 note-taking template where you can record
and cateqorize your observations according to the Five
Human Factors. Carry tools (notebooks, cameras, pens,
recorders, etc.) that will support user observation or
mierviewing.

STEP 2: Go into the field.

Jbserve of engage people in a conversation. Observe
o ask about peoples’ activities, the objects they use,
Beir environments, the information they interact with,
and similar aspects. Take down notes based on your
abservations or the responses from people.

STEP 3: Look through the lens of the Five Human
Factors.

Physical: How do people experience their physical inter-
action with things and other people? What do they touch,
push, pull, open, close, lift, carry, control, and so forth?

m Project’s area of study
m Identified situations for
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OUTPUT WHEN TO USE
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Cognitive: How do people associate meanings to

things they interact with? What are the various interac-

tions that require people to think? What do they read,
research, process, assess, and decide?

Social: How do people behave in teams or in social
settings? How do they farmally and informally interact,
make decisions, coordinate actions, make schedules,
and work together?

Cuftural: How do people experience shared norms,
habits, and values? What, if any, shared values seem
present? How are they manifest?

Emotional: How do people experience their feglings
and thoughts? What in the environment is triggering
these emotions? Are people sad, aggravated, frus-
trated, or happy?

STEP 4: Describe peoples’ overall experience.

Look for problems as well as surprisingly positive obser
vations about each of the five factors. Describe your
high-level sense of peoples’ experiences in the situation
that you have observed. Discuss and document,

Y &8
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observations
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Engaging people in simulated experiences to understand what

matters to them

EXAMPLE PROJECT: Bus Rapid Transit (2008)

in 2008, a major urban transit authority planned to launch a
high-speed bus service to reduce vehicle traffic and increase
ridership. The new bus service is based an 60 feet of newly
configured articulated buses. Key features of the system include
improved fare handling through multiple entry points, select
station service, and right-of-way signal prioritization electronics.

Through Experience Simulation, the project team provided

key decision makers the opportunity to learn abou! passenger
behaviors fo change the design of the vehicle's interior. Through
the simulation the team was able to study improved passenger
flows by reducing bottlenecks, enhanced riders’ experience,
and impraved bus operations. The full-scale, low-fidelity bus
simulation took roughly a day and a half to build, using 61 stack
chairs, 2 rolls of tape, 6 particle boards, 9 sheets of foam core,
and graphic printouts, The simulated experience promoted a
“learn by doing” approach, fostering communication between
the members of the transit authority and project team, enabling
them to make quick and informed decisions about better
passenger experience.
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EFITS INPUT

Saptures information over time
Facilitates comparison

m FOCUSEs On experience

W Srounds conversation with
artifacls

simulate

SEAT IT DOES

Serience Simulation is a research method used to
=0 researchers understand how people might behave
B mteract in a given situation. The method is useful for
Susying experiential offerings such as new services,
seronments, or interactions. For example, researchers

Semled nutritional information delivered in a variety of
Ws such as labeling, signage, or in-person coaching
& ancer 10 observe how different methods affect food
oces and purchase decisions. The method allows
B 0 explore what matters most to users in an experi-
e An environment is constructed and participants
e mvited into it to spend time engaging in an activity
W activities, Researchers observe participants’ interac-
s with elements of the environment and conduct
Sow-up interviews with them to understand both
i and overall user experience.

W IT WORKS
~EF 1: Identify the research question.

Seoice what behaviors or activities the team is inter-
& in studying. How people choose to buy organic
£ supermarkets? How parents teach children

put physics by playing with blocks?

2: Select a specific experience to simulate.
=rmine which aspects of the experience need to
malistic and which can be “simulated.” Does the
permarket” need to be realistic or can it be con-
wcted in a conference room?

3: Design the simulation.

i the environment, create the objects, develop
messages and services, find the people to run

m Research questions about
behaviors or activities

m Selected experiences to

et set up a food stand that provides consumers with
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m Observations of how users
might behave or interact

in a situation
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the simulation, and recruit the participants for it (this
may be done beforehand, or, in the case of public
simulations, people may be recruited onsite or pass-
ing by)

STEP 4: Run the simulation.

Simulations could last anywhere from a few hours

o a faw weeks; in some cases they might be semi
permanent, as in a test store. Obviously, different
scales and durations of simulation will require differ-
ent levels of planning, staffing, and resources.

STEP 5: Capture behaviors and insights.

Assign designated observers to take notes, capture
video/audio/photos, and possibly identify gaps or
flaws in the simulation or process that can be cor-
rected. Document insights. Discuss them with your
team and with participants to get more feedback.

designed experience

e -(—-._\ - T
\,ﬁ___ abserve
behaviors

WHEN TO USE
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Manually sorting insights from research to find clusters and
hierarchies

EXAMPLE PROJECT:
Residential and Commercial Renovation (2010)

In 2010, a 3D design, engineering, and entertainment
software company worked with the T Institute of Design
team to understand how customers select products for
residential and commercial construction and renovation
projects. From research the team generated 40 insight
statements. One of them, for example, was about access
and it stated: *Quick actess to real-world examples of
product use and trusted product experts can be critical

to validate product selection.” Another insight was about
experience: “Providing clients a way to experience the
look and feel of the final design concept is important to
convince them to pursue a design direction.” At the end of
the research phase, the UT Institute of Design team invited
the company representatives to participate in a work-
session 1o present their early-stage research findings and
to engage in a co-analysis of their collected insights.

Dne of the main exercises in this workshop was

Insights Sorting in which the team and the company
representatives together identified relationships among
the insights and clustered them to find useful patterns,
Some of the initial clusters dealt with customers’
knowledge about renovation, their expectations of value,
life of the renovation project, ownership, and trust among
others. After many iterations of sorting, the team narrowed
down their insight clusters into six themes: Value
Creation, Roles and Expertise, Common Gontext, Personal
Relationships, Project Transparency, and Making it Real.
The theme of Making It Real, for example, showed that
customers are reluctant to take a chance on new products
and this can be overcome with a tangible experience.
Later, design principles were created for these themes.
One of the design principles that came out of the Making
It Real theme was, “Help homeowners understand spatial
relationships and overall context of use.” Each theme

led to several such design principles that would provide
a strong direction for concept generation, serve as an
evaluation criterion to refine concepts, and further inform
the company's strategic plan.

Amber Lindholm, pholographer




SENEFITS INPUT OUTPUT WHEN TO USE
= Feveals patterns m All insights captured during m Clusters of insights showing ";"‘ Sy b
m Seveals relationships Know Context and Know patterns and relationships

People modes

® Structures existing knowledge
® “acilitates discussion

WHAT IT DOES

e method starts with gathering all the insights

e have generated from research. We write insight
s=tements on sticky notes and start sorting them

W find an agreed-upon clustering logic. Once the
= agrees on this clustering logic, we resort all
e nsights to reveal interesting clustering patterns.
Smalyzing these clustering patterns not only gives us
2 Better understanding of the topic but also provides
2 =rong foundation for generating concepts. To get
e most value out of this method, we should use a
manageable number of insights—not more than 100
msights for a small project. This method is a quick
#nad rough analog version of the digital spreadsheet-
SEsed matrix sorting,

WOW IT WORKS

TEP 1: Gather insight statements.

“ater all the insight statements you have gener-
#=d from research. If you have not already generated
wsights, then go through your observations and other
sadings from research and generate them. Insights
w= nterpretations of what you have observed in your
esearch about people and the context that reveal
Samething nonabvious, surprising, and valuable for
wur project. Write insight statements as one or two
EiERses or sentences.

TEF 2: Do a sample sort and reach alignment on
=esiering logic.

WRE= insight statements on sticky notes. As a team,
St clustering these insight statements on a wall or
Sle surface, Discuss the logic you are using to clus-
= Sem. A common logic frequently used is how one

mmant is “similar” to another in terms of meanings they

svare. Reach alignment about this clustering logic.

METHODS | 141

STEP 3: Cluster and recluster insight statements.
Complete the clustering activity based on the agreed-
upon clustering logic. Discuss and gain a shared
understanding about why all the insight statements in
a cluster are grouped together. Cluster and recluster if
necessary until you reach a stable clustering pattern.

STEP 4: Define the clusters.

Discuss insight clusters and recognize why they are
grouped that way. Define each cluster and describe its
overall characteristics. Give each cluster a short title,

STEP 5: Discuss next steps.

Document the patterns. Discuss among your team
members how these clustering patterns can be made
valuable to the later stages of the project. Are the
insight clusters comprehensive enough to holistically
address the project? Are there apparent gaps that
need to be filled? Are the clusters defined well enough
to generate design principles? Can the clusters be
used as criteria to evaluate and refine concepts?

sort A sort B sovt €

i
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4.2 INSIGHTS SORTING




PREFARATION

Mapping the user’s journey through the context

LA,

EXAMPLE PROJECT:
Social Kitchen (2010)

With more than one-half of the meals
served in the United States today
eaten outside of the home, a trend
that shows no sign of reversing

due to lack of time, a design team
in an ethnographic research study
set out to understand and define
key motivators and constraints for
current young and urban working
adults’ cooking experiences in their
kitchen environments.

After conducting in-home
observations, the research team
clustered the observed kitchen
activities of each participant

by time and space. They began
looking for patterns, from which
four macrostages of the journey,
which applied to all participants,
emerged: Preparation, Cooking,
Rewarding, and Finishing. The team
then populated the User Journey
Map chronologically with each
participant's home-cooking process
using space and time as dimensions
Call-puts at certain stages of the
journey indicated pain-points for the
participants. One such pain-point
was that users don’t exactly know
what they have or what they should
buy before beginning the cooking
Process.

The team used this User Journey M
1o outline each participant's steps
and helped generate insights abou’
the cooking experience as a whole
It also provided a way to identify
problems and opportunity areas ih
led to design solutions centered o
the social nature of kitchens.
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ouTPUT WHEN TO USE

m Visualization of activity clusters
over time representing the journay

BENEFITS
m Focuses on experience

INPUT

m List of all user activities
happening in the context

m Reveals relationships
m Structures existing knowledge
m Visualizes information

of study

WHAT IT DOES
The User Journey Map is a flow map that tracks users'
teps through an entire experience. This method breaks
Jown users’ journey into component parts to gain
ights into problems that may be present or opportu-
ties for innovations.
tivities users perform (rinse, mix, heat, serve) are
own as nodes in this map. These activities are also
wn in groups as higher-level activities (preparation,
king, finishing). Problems and insights are called
t on this map to highlight areas where attention is
led and where appartunities exist

HOW IT WORKS

STEP 1: Generate a list of all the activities.
tify all the specific activities that occur throughout
sperience (for example, rinsing, chopping, and dis-
10 for cooking experience).

STEP 2: Cluster activities.
r related specific activities into higher-leve
ties (for example, rinsing, chopping, and disposing
ng the higher-level activity precooking)

STEP 3: Show activity clusters as nodes on a timeline.
esent high-level activities as nodes and place
on a timeline as a flowchart. List the related spe-
ictivities under each of these nodes. Show arrows
2cting the nodes to show the flow direction. If
f, include arrows showing feedback loops.

STEP 4: Call out problems and pain-points.
fy pain points while activities are happening
] the process. Highlight these problems or pain-
ts as call-outs attached to the appropriate node(s)

W3

users go through in a particular
process/experience

m Pain-points, insights, and opportunities
along the user's joumey

STEP 5: Extend the map with extra information.
Extend the journey map with additional layers of
infarmation such as video clips of user activities,
quotations from user studies commenting on proces
stages, or layout diagrams showing where activities
take place.

STEP 6: Look for insights.

Study the whole User Journey Map as a team, refer
to your research findings, discuss them, and look for
insights. For example, an insight might be stated as
“While rinsing and chopping ingredients during pre
cooking is enjoyable, disposing of waste is universally
perceived as unpleasant.”

STEP 7: Summarize the findings and share them.
Highlight these insights as overlay descriptions on the
User Journey Map. Discuss the biggest opportunities
for making the user journey compelling and delightfi
for users?

activity
cluster A

activity
cluster B

activity
cluster C

4.17 USER JOURNEY MAP




