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Chapter	1
A	Brief	Introduction	to	Design	Thinking1

Michael	G.	Luchs
Innovation	and	Design	Studio,	College	of	William	&	Mary

Introduction
Within	the	context	of	new	product	development	(NPD)	and	innovation,	design	thinking	has
enjoyed	significantly	increased	visibility	and,	for	many,	increased	perceived	importance	over
the	last	decade.	For	others,	however,	this	term	can	be	fraught	with	confusion,	questions	of
relevancy	and,	for	some,	the	perception	of	a	fad.	Within	that	context,	the	objectives	of	this
chapter	include	the	following:	First,	I	briefly	describe	the	concept	of	design	thinking	and	its
role	within	NPD	and	innovation.	Next,	I	provide	and	describe	a	simple	framework	of	design
thinking,	followed	by	a	summary	of	some	fundamental	principles	of	the	“mindset”	of	design
thinking.	Throughout,	I	identify	linkages	with	the	other	chapters	in	this	book.	While	this	chapter
provides	an	overview	of	design	thinking	as	well	as	some	context,	the	remaining	chapters	in	this
book	provide	significantly	more	detail	and	a	wide	variety	of	specific	examples.	Thus,	this
chapter	concludes	with	a	visual	overview	of	the	book	to	help	guide	you	to	the	specific	ideas,
tools,	and	practices	most	applicable	to	the	NPD	and	innovation	problems	and	opportunities
that	you	and	your	firm	are	facing	today.

1.1	The	Concept	of	Design	Thinking	and	Its	Role	within
NPD	and	Innovation
What	is	design	thinking?	At	its	core,	design	thinking	can	be	construed	as	a	creative	problem-
solving	approach—or,	more	completely,	as	a	systematic	and	collaborative	approach	for
identifying	and	creatively	solving	problems.2	The	term	design	thinking	simply	means	that	one
is	approaching	problems,	and	their	solutions,	as	a	designer	would.	While	this	will	be
elaborated	subsequently,	an	illustrative	characteristic	of	the	design	thinking	approach	is	that	it
is	intentionally	nonlinear.	Designers,	whether	in	the	arts	or	industry,	tend	to	explore	and	solve
problems	through	iteration.	They	quickly	generate	possible	solutions,	develop	simple
prototypes,	and	then	iterate	on	these	initial	solutions—informed	by	significant	external
feedback—toward	a	final	solution.	This	is	in	contrast	to	a	linear	process,	such	as	the
traditional	Stage-GateTM	new	product	development	(NPD)	process,	in	which	prototyping	is
typically	done	toward	the	end	of	the	process	to	reflect	the	culmination	of	the	development
phase	and	to	explore	manufacturability,	rather	than	as	a	mechanism	for	gaining	market
feedback.	A	more	thorough	description	of	design	thinking	as	a	process	and	mindset	follows,
but	first	I	address	an	important	question	for	those	involved	with	new	product	development	and
innovation:	When	is	design	thinking	most	applicable?



When	to	Apply	Design	Thinking
Generally	speaking,	design	thinking	is	best	applied	in	situations	in	which	the	problem,	or
opportunity,	is	not	well	defined,	and/or	a	breakthrough	idea	or	concept	is	needed,	that	is,	an
idea	that	has	a	significant	and	positive	impact,	such	as	creating	a	new	market	or	enabling
significant	revenue	growth.	Design	thinking	methods	have	been	used	successfully	in	different
ways	within	business	including	new	venture	creation,	business	model	design,	and	process
improvement.	While	our	focus	is	on	applying	design	thinking	to	the	challenge	and	opportunity
of	new	product	development3	and	innovation,	this	book	also	includes	several	chapters	that
address	other	contexts,	such	as	business	model	design	(Chapters	18	and	19).

Within	the	context	of	NPD,	design	thinking	is	very	well	suited	to	use	in	markets	that	are	quickly
changing	and	when	user	needs	are	uncertain,	such	as	the	emerging	market	for	wearable
biometric	devices.	However,	design	thinking	is	equally	applicable	in	more	mature	markets	as	a
means	to	identify	new,	latent	customer	needs	and/or	in	an	effort	to	develop	significant	or
radical	innovations	(Chapter	17).	Whereas	incremental	innovations	are	also	critically
important	to	most	companies,	they	typically	are	bounded	by	well-defined	problems	or
established	customer	needs,	such	as	improving	gas	engine	fuel	efficiency.	In	those	situations,	a
more	linear,	Stage-Gate	process	is	still	appropriate.	Nonetheless,	even	in	these	situations	there
may	be	specific	elements	of	a	design	thinking	approach—specific	tools	or	techniques—that
can	improve	a	project's	outcome.

For	the	right	situations,	however,	a	design	thinking	approach	is	more	likely	to	lead	to	better
solutions	that	address	the	most	important	customer	needs,	and	do	so	more	efficiently	than
traditional	NPD	approaches	alone.	One	of	the	reasons	for	this	is	that	design	thinking	helps	to
avoid	the	trap	of	investing	too	many	resources	too	early	in	a	project	toward	developing	a
specific,	single	solution.	Rather	than	placing	such	a	“big	bet,”	design	thinking	encourages	many
“little	bets”	(Sims,	2013)	about	customer	insights	and	possible	solutions.	Sims	describes	these
little	bets	as	“low	risk	actions	taken	to	discover,	develop,	and	test	an	idea.”	These	little	bets
make	it	more	likely	that	a	project	team	will	quickly	converge	on	solution	concepts	with	the
highest	potential	market	success.	At	some	point,	of	course,	specifications	need	to	be	well
defined	and	the	product	needs	to	be	developed	and,	ultimately,	produced.	In	this	sense,	another
way	to	think	about	design	thinking	is	as	a	clarifying	lens	on	the	oft	referred	to	“fuzzy	front	end”
of	NPD,	whereby	a	project	begins	with	an	iterative,	design	thinking	approach,	followed	by	a
traditional	Stage-Gate	process	after	enough	has	been	learned	about	customer	needs	and
possible	solutions.

The	Origins	of	Design	Thinking
The	methods	and	mindset	of	design	thinking,	although	championed	by	progressive	companies
and	design	consultancies,	draw	from	a	wide	field	of	disciplines	including	software
development,	engineering,	anthropology,	psychology,	the	arts,	and	business.	Design	thinking	as
it	exists	today	has	co-evolved	across	a	variety	of	disciplines	and	industries.	Over	time—well
over	50	years,	and	even	longer	depending	on	your	perspective—the	best	and	most
generalizable	methods	and	practices	have	emerged	and	converged	in	a	quasi-Darwinian



process	of	natural	selection.	These	have	been	codified,	integrated,	documented,	and
championed	by	leading	design	firms	(such	as	IDEO	and	frog)	and	academic	institutions	(such
as	Stanford's	d.school,	and	the	Rotman	School	of	Management),	and	have	increasingly	been
adopted	by	industry	and	popularized	by	the	media	under	the	shared	moniker	of	design	thinking.
While	this	co-evolution	and	vetting	of	design	thinking	has	led	to	a	robust	set	of	methodologies,
it	has	also	contributed	to	some	confusion	given	the	proliferation	of	tools,	methods,	books,
seminars,	and,	more	recently,	online	training	available.	Rather	than	getting	lost	in	the	details
from	the	start,	a	useful	way	to	learn	about	design	thinking	methods	is	through	the	lens	of	an
organizing	framework.	Even	here,	however,	there	are	a	variety	of	frameworks	to	choose	from,
each	with	its	own	nuances	and	biases.	To	the	novice,	this,	too,	can	be	daunting.	Given	the	time
to	explore	these,	however,	it	becomes	apparent	that	there	actually	is	significant	consistency
across	these	frameworks.	In	a	sense,	each	of	these	has	been	a	prototype	framework—building
on	the	ideas	and	lessons	of	its	predecessors.	In	that	iterative	spirit,	I	propose	a	framework	for
design	thinking	in	the	next	section	that	is	intended	to	reflect	the	shared	elements	of	existing
frameworks,	with	the	objective	of	retaining	the	most	important	elements	of	design	thinking	and
their	distinctions,	while	simplifying	their	depiction	and	terminology.	At	the	least,	this
framework	introduces	the	major	elements	of	design	thinking	as	efficiently	as	possible	and
facilitates	an	exploration	of	the	rich	content	contained	within	the	other	chapters	of	this	book.
Further,	it	will	make	it	easier	to	quickly	navigate	other	design	thinking	frameworks	in	use	and,
in	so	doing,	enable	an	efficient	exploration	of	the	vast	library	of	tools,	techniques,	and	advice
beyond	these	pages.

1.2	A	Framework	of	Design	Thinking
There	are	literally	dozens,	if	not	hundreds,	of	specific	design	thinking–related	methods	and
tools	available,	and	this	book	will	explore	many	of	these.	Learning	about	just	a	few	of	these
and	understanding	how	they	are	used	together	is	likely	more	valuable	than	trying	to	experiment
with	them	without	any	context.	The	following	framework	is	intended	to	provide	that	context,	by
organizing	these	methods	and	tools	based	on	their	role	or	purpose.

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



Figure	1.1	A	framework	for	design	thinking.

Discover
The	purpose	of	the	first	mode	of	the	design	thinking	framework	(see	Figure	1.2)	is	to	Discover
new	customer	insights.	One	of	the	challenges	for	many	product	development	teams	is	that	they
are	immersed	in	the	world	of	products	and,	often,	technologies.	While	that	is	clearly	important
expertise,	it	can	limit	their	field	of	view	and	perspective;	market	information	tends	to	get
framed	in	terms	of	product	specifications	relevant	to	existing	products.	As	a	consequence,
well-intended	research,	even	when	conducted	with	product	users,	is	often	unintentionally
biased	toward	relatively	minor	modifications	to	existing	products.	Instead,	a	quest	for
breakthrough	ideas	often	begins	with	an	open	exploration	of	customer4	needs—especially
latent,	undiscovered	needs	that	may	be	difficult	to	articulate—also	referred	to	as	customer
insights.

Figure	1.2	Discover	mode.

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

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



Discover	mode	is	built	on	iteration	between	data	collection	and	data	synthesis,	where	data
synthesis	is	the	process	of	summarizing	and	deriving	meaning	from	the	data.	Given	the
qualitative	nature	of	the	data	(i.e.,	pictures,	transcripts,	audio	recordings,	etc.),	the	data
synthesis	process	is	very	different	than	what	is	typically	assumed	with	market	research.	Rather
than	relying	on	numerical	data	and	statistics,	the	team	needs	to	be	able	to	translate	qualitative
data	into	specific	customer	insights.	There	is	a	variety	of	ways	to	do	this,	including	coding
transcripts,	drafting	personas	and	empathy	maps	of	archetypical	customers,	and	journey	maps
that	describe	the	customer's	current	or	ideal	experience	(Chapters	3	and	4).

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

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

A	busy	parent	of	teenagers	(customer	type)…

…needs	a	way	to	reconcile	and	integrate	the	dynamic	schedules	of	all	members	of	the
family	(the	need)…

…because	the	lack	of	reliable,	up-to-date	information	about	conflicting	schedules	is
leading	to	missed	activities	and	unnecessary	stress	(the	insight	that	clearly	explains	why
the	need	is	worth	addressing).



Figure	1.3	Define	mode.

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

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

Figure	1.4	Create	mode.

The	first	major	activity	within	the	Create	mode	is	idea	generation.	There	is	a	wide	variety	of
tools	and	techniques	available	to	do	this	(Chapters	5	and	6).	Next,	after	grouping	and	refining
ideas,	the	team	can	again	use	some	form	of	multivoting	to	converge	on	the	most	promising



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

When	practitioners	of	design	thinking	talk	about	prototypes,	they	are	not	referring	to	the
camera-ready	or	fully	functioning	prototypes	that	appear	in	the	popular	press.	Rather,	they	are
referring	to	simple	prototypes	that	provide	a	very	basic	experience	of	a	product	or	feature	of	a
product	(Chapter	7).	These	are	often	referred	to	as	“low-resolution	prototypes”	(d.school,
2014).	These	early-stage	prototypes	can	be	three-dimensional	objects,	a	sequence	of	screen
shots	of	a	“software	app”	concept,	or	even	a	mocked-up	service	counter	with	actors	as	agents.
One	of	the	unique	features	of	design	thinking	is	that	prototyping	is	used	as	another	activity	for
exploring	an	idea—to	accelerate	and	improve	idea	generation	by	considering	different
manifestations	of	the	concept.	Thus,	a	series	of	prototypes	might	be	developed	within	the	group
before	one	or	more	are	chosen	to	present	to	prospective	customers	for	feedback.

Evaluate
The	final	mode	of	the	design	thinking	framework	is	Evaluate,	as	shown	in	Figure	1.5.	The
purpose	of	this	mode	is	to	get	feedback	on	concept	prototypes,	and	the	ideas	and	assumptions
embedded	within	them.	Within	the	design	thinking	framework,	we	typically	assume	that	much
of	this	feedback	will	be	used	to	iterate	and	improve	upon	the	concepts,	especially	in	the	first
iteration	of	the	four	modes.	In	other	words,	this	is	not	the	“final	step.”	This	will	be	elaborated
on	subsequently,	but	for	now	it	is	important	to	appreciate	that	the	purpose	of	the	feedback	is
initially	as	a	mechanism	to	learn	more	rather	than	merely	to	validate.

Figure	1.5	Evaluate	mode.

There	are	typically	two	types	of	activities	conducted	with	this	mode.	The	first	is	to	share
prototypes	with	potential	customers	to	gain	feedback.	To	get	the	most	valuable	feedback,	the
prototype	should	be	used	to	help	simulate	an	experience	for	the	user	rather	than	serve	as	a	prop
for	presentation.	After	the	team	has	collected	sufficient	feedback,	they	proceed	with	a	process
of	synthesizing	the	feedback.	This	activity	is	similar	in	spirit	to	the	data	synthesis	completed



during	the	Discover	mode,	with	the	obvious	difference	being	that	users	now	have	a	tangible
solution	concept	to	respond	to.	The	objective	is,	however,	quite	similar:	to	gain	further	insight
in	addition	to	converging	on	the	most	promising	solution	or	elements	of	a	solution.	Depending
on	the	synthesis	of	the	feedback,	the	team	then	decides	where	to	go	next	in	the	design	thinking
framework.	The	ultimate	objective,	of	course,	is	to	move	beyond	concept	prototyping	to	full
development	of	the	product	or	service.	The	assumption	within	design	thinking,	however,	is	that
this	is	likely	to	occur	only	after	multiple	iterations	of	one	or	more	of	the	modes	of	design
thinking,	to	which	we	turn	next.

1.3	Design	Thinking	as	a	Nonlinear	Process
Thus	far,	I	have	presented	the	modes	of	design	thinking	as	a	linear	sequence	of	activities.	This
is	likely	the	easiest	way	to	learn	about	these	modes	and,	in	practice,	the	first	iteration	of	these
modes	will	typically	proceed	as	they	have	been	described	above:	Identify	(Discover	and
Define)	and	then	Solve	(Create	and	Evaluate).	However,	design	thinking	is	not	intended	to	be	a
linear	process,	nor	would	that	be	desirable	in	most	situations.	Instead,	the	design	thinking
approach	is	to	create	potential	solutions	as	quickly	as	possible—knowing	that	our	knowledge
is	incomplete	and	that	these	solutions	will	be	incomplete	and	potentially	flawed—and	then	use
these	initial	solutions	as	a	means	of	learning	more,	of	developing	more	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	mode	as	opposed	to	step.	The	number	of
iterations	depends	on	the	project	and	is,	to	a	certain	degree,	unknowable	at	the	initiation	of	a
project.	This	is	a	judgment	call,	based	on	the	objectives	and	constraints	of	the	project,	as	well
as	the	perceived	progress	of	the	work.	Deciding	how	to	proceed	on	a	given	project	is	one	of
the	key	tasks	of	the	team	and	its	leader	throughout	the	project.	This	includes	deciding	when	to
shift	to	a	different	mode	and	when,	ultimately,	to	move	beyond	concept	evaluation	within	the
design	thinking	framework	into	a	more	traditional,	linear	product	development	process	once
the	concept	has	been	sufficiently	described	and	evaluated.

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

1.4	The	Principles	and	the	“Mindset”	of	Design
Thinking
At	this	point,	it	is	likely	evident	to	the	reader	that	design	thinking	is	as	much	about	a	way	of
thinking	and	doing	as	it	is	about	process.	Process	is	clearly	important,	and	there	are	specific,



tested	tools	to	consider	within	each	mode,	each	with	its	own	set	of	inputs,	outputs,	and	well-
defined	activities.	Beyond	process,	design	thinking	is	also	about	mindset,	where	mindset	can
be	thought	of	as	an	integrated	set	of	beliefs	and	attitudes.

Several	chapters	in	this	book	will	address	the	mindset	and	principles	of	design	thinking,	as
well	as	the	implementation	of	design	thinking	in	the	firm	(Chapters	8–14).	However,	I	share
below	some	common	themes	that	can	serve	as	an	initial	primer.	Becoming	familiar	with	these
should	enable	a	flexible	approach	to	exploring	the	wide	variety	of	topics	addressed	throughout
the	remaining	24	chapters	of	this	book,	collectively	illustrated	in	Figure	1.6.	In	that	spirit,
some	common	principles	of	the	design	thinking	mindset	and	philosophy	include	the	following:

People-centric:	A	shift	from	a	product	and	technology-centric	orientation	to	a	primary
focus	on	the	values,	experiences,	and	needs	of	people;	although	products	and	technologies
are	clearly	critical	to	ultimately	addressing	customer	needs,	they	are	viewed	as	enablers	of
solutions	that	follow	from	customers'	needs.

Cross-disciplinary	and	collaborative:	Using	teams	with	a	wide	variety	of	backgrounds
and	training,	and	with	team	members	that	are	open	to	the	different	perspectives	and
abilities	of	a	diverse	team.	While	team	membership	should	be	relatively	consistent
throughout	the	project,	it	may	be	wise	to	occasionally	include	participants	external	to	the
organization—such	as	customers,	suppliers,	and	other	subject	matter	experts—for	select
modes	or	activities.

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

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

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

Growth	mindset:	A	willingness	to	test	ideas,	concepts,	and	prototypes	in	an	effort	to	learn,
unhindered	by	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	document,	usually	2	to	20	pages	in	length,	that	relays	issues	of	“who,
what,	when,	how,	and	why”	to	the	design	team	(Petersen	&	Phillips,	2011).	As	a	written
explanation	of	the	aims	and	objectives	of	a	project,	the	design	brief	represents	the	desired
outcome	by	relaying	requests	from	management	to	design	teams.	A	well-written	design	brief
enables	designers	to	understand	their	clients	and	to	communicate	with	other	designers	in	a	team
fluently,	eventually	helping	them	to	develop	concepts.	As	concept	development	reflects	only	5
percent	of	development	costs,	yet	influences	70	percent	of	the	final	product's	cost	(Andreasen
&	Hein,	2000),	using	a	design	brief	to	translate	management	criteria	into	measurable	and
actionable	design	concepts	is	critical.

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

Design	Brief	and	Wikipedia

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

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



revisit	it	afterward.

2.1	Nine	Criteria	of	an	Inspirational	Design	Brief
To	begin,	we	consider	how	industrial	designers	work.	Designers	are	inspired	by	a	wide
variety	of	sources,	including	nature,	fashion,	movies,	automobiles,	aviation,	weapons,
architecture,	and	cutting-edge	technology.	Although	some	sources	may	not	apply	to	a	specific
project,	they	may	help	designers	formulate	a	new	concept	at	a	later	point.	Along	these	lines,
we	define	an	inspirational	design	brief	as	not	only	a	guide	to	follow	but	also	a	mind-set	to	help
designers	leverage	constraints	in	ideation.	More	specifically,	we	examined	a	wide	variety	of
applications	submitted	to	worldwide	design	awards	and	identified	nine	common	criteria.	We
categorized	them	into	three	groups—strategy,	context,	and	performance—and	introduced	them
as	nine	design	quality	criteria	(DQC).

A.	 Strategy

1.	Philosophy:	History,	values,	belief,	vision,	mission,	and	strategy	of	a	company

2.	Structure:	Domain,	business	model,	and	competitive	advantage	of	a	company

3.	Innovation:	Area	and	type	of	innovation	of	a	company

B.	 Context

4.	Social/human:	Needs	and	activities	about	individual	and/or	group	of	consumers

5.	Environment:	Requirements	of	and	expectations	for	environmental	concerns

6.	Viability:	Expectations	about	economic	performance

C.	 Performance

7.	Process:	Budget	and	schedule	of	a	project

8.	Function:	Nature	of	deliverables	including	unique	selling	point

9.	Expression:	Sensory	styling	and	aesthetics	of	products

More	detailed	explanations,	questions	to	answers,	and	the	conventional	metrics	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	Nine	Criteria	of	an	Inspirational	Design	Brief

Group Criteria Explanation Questions	to
Answer

Conventional
Metrics

A.	Strategy 1.
Philosophy

Design	contributes	by
formulating,	visualizing,
and	communicating	the
organization's
philosophy

What	is	the
history	of	the
company	as	well
as	its	values,
beliefs,	vision,
mission,	and
strategic	intent?

How	is	the	brand
communicated?

Achievement
of	strategic
goal

2.	Structure Design	provides	design-
related	knowledge	to
the	Strength-Weakness-
Opportunity-Threat
(SWOT)	portion	of	the
Five-Forces	analysis

In	which	business
and	category
does	the	firm
operate?

What	is	the	firm's
business	model
and	how	is	it
vertically	and
horizontally
integrated?

What	are	its

Not	identified



competitive
advantages?

3.	Innovation Design	co-creates
innovative	concepts,
visualizes,	and
communicates
innovation	opportunities

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

Is	the	innovation
type	breakthrough
or	incremental?

What	is	the
organization's
level	of
ambition?

Research	and
development
budget

Number	of
patents,
copyrights,
and
trademarks,
cps

Percentage	of
revenues	of
new	products

B.	Context 4.
Social/human

Design	participates	in
user	studies,	tests
conceptual	ideas,	and
communicates	findings

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

Satisfaction
(with	product)

Satisfaction
(with	ease	of
use)

Employee
satisfaction

5.
Environment

Design	contributes	to
environment	by
exploring	eco-friendly
opportunities

What	are	the
requirements	to
meet	the
environmental
concerns?

Not	identified

6.	Viability Design	provides	design-
related	knowledge	for
the	development	of
business	models,
including	positioning,
value	creation,	and	cost
reduction

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

Revenue/sales

Market	share

Net
income/profit

Percentage	of
sales	(new
customers)

Percentage	of



sales	(repeat
customers)

C.
Performance

7.	Process Design	co-creates	the
design	brief,	synthesizes
concepts,	refines	them,
and	provides	support	in
their	subsequent
development

What	are	the
project's	budget,
schedule,	and
deliverables?

How	are	these
aligned	and
coordinated	with
other	projects?

Time	to
market

Number	of
design
modifications

Cycle	time
with	phase

Number	of
products
completed

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

Not	identified

9.
Expression

Design	translates
provider	and	user
aspects	into	attributes,
form,	features,
proportion,	surface,	and
details;	design	creates	a
cohesive	statement
supported	by	a
compelling	story

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

Not	identified

Example	of	an	Inspirational	Design	Brief	in	Product	Design
Writing	a	design	brief	for	an	innovative	product	design	project	is	an	art	as	well	as	a	science.
Successful	design	brief	writers	elaborate	their	projects	in	detail	using	the	DQC	while	keeping
their	final	documents	to	a	manageable	length.	Here,	we	introduce	an	example	of	an
inspirational	design	brief	for	developing	an	innovative	storage	system	project	submitted	to
LEGO:

1.	 Philosophy:	The	name	LEGO	is	an	abbreviation	of	the	two	Danish	words,	leg	godt,
meaning	“play	well.”	The	ultimate	purpose	of	LEGO	is	to	inspire	and	develop	children	to
think	creatively,	reason	systematically,	and	release	their	potential	to	share	their	own	future
—experiencing	the	endless	human	possibility.	The	LEGO	toys	have	become	a	staple	in	the
homes	of	creative	families.	The	imagination	of	a	child	is	what	LEGO	emphasizes.

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



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

3.	 Innovation:	In	2004,	LEGO	(a)	listened	to	consumers,	(b)	utilized	new	technologies,	and
(c)	refocused	its	business	to	successfully	save	it	from	a	steady	decline	in	sales.	After
listening	to	consumers,	LEGO	recognized	that	consumers	consistently	bought	the	sets
having	a	story	with	a	good	character	and	an	evil	one,	suggesting	that	good-bad	conflict
appeals.	LEGO	also	continuously	adjusted	to	new	technologies	to	cut	the	development
process	from	two	years	to	one	year.	It	designed	products	according	to	feedback	and
recognized	failure	early	in	the	production	cycle,	solidifying	its	integrity.	Finally,	it	stripped
down	from	a	wide	variety	of	businesses	including	clothing,	theme	parks,	and	video	games
to	a	core	brick	business.

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

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

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

7.	 Process:	We	should	present	artworks	using	a	given	PowerPoint	template	with	a	maximum
of	12	slides	and	5	MB.	We	can	submit	a	video	to	go	along	with	the	presentation:	maximum
length	of	3	minutes;	maximum	size	of	50	MB;	and	allowed	file	types	are	mp4,	avi,	flv,	mpg,
swf,	and	wmv.

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

9.	 Expression:	We	should	clearly	communicate	the	ideas	of	LEGO	such	as	imagination,
creativity,	fun,	and	learning.	Specific	expression	languages	of	the	concept	must	follow;	its
form	is	geometric	and	static,	edges	are	rounded,	and	its	primary	colors	are	bright.

Example	of	an	Inspirational	Design	Brief	in	a	Research	Project
Our	suggested	nine	DQC	are	versatile	and	can	be	applied	to	a	very	different	type	of	project,
such	as	when	business	decision	makers	approach	a	conventional	challenge	in	a	more



innovative	fashion.	Traditionally,	they	made	decisions	by	considering	the	analyses	and
suggestions	made	by	internal	researchers	and	external	economists.	However,	these	inputs	often
stem	from	a	worldview	based	on	outdated	assumptions	and	fail	to	nudge	decision	makers	to
see	an	issue	in	a	fresh	perspective.

Take	an	example	of	sustainability.	According	to	“A	New	Era	of	Sustainability”	(Lacy,	Cooper,
Hayward,	&	Neuberger,	2010),	a	report	released	by	the	United	Nations	Global	Compact	and
Accenture,	“…	while	the	belief	in	the	strategic	importance	of	sustainability	issues	is
widespread	among	CEOs,	executives	continue	to	struggle	to	approach	them	as	part	and	parcel
of	[their]	core	business	strategy.”	As	a	result,	sustainability	considerations	often	end	up	coming
from	random,	ad	hoc,	or	unrewarded	contributions	from	passionate	individuals,	and	seldom
from	strategically	informed	corporate	policies.	Although	bottom-up	processes	are	imperative
for	corporate	culture	to	shift	toward	a	more	sustainable	path,	top-down	initiatives	are	more
influential	in	achieving	significant	change.	Here,	we	introduced	an	example	of	inspirational
design	brief	for	proposing	a	research	project	submitted	to	corporate	leaders.	It	aims	to	help
them	to	reflect	on	the	progress	to	date,	the	challenges	ahead,	and	the	impact	of	the	journey
toward	a	sustainable	economy.

1.	 Philosophy:	The	underlying	assumption	of	business	is	that	growth	is	good.	However,	in	the
new	market	where	the	cost	for	food	and	energy	increases,	demographics	change,	and
populations	grow,	the	assumption	that	growth	is	good	must	be	challenged.	In	order	to
explore	new	business	models,	new	legal	frameworks,	and	new	economic	systems	that
prosper	in	the	contemporary	market,	the	question	we	ask	is,	“How	can	we	shift	the	current
paradigm	of	corporate	thought	leadership	into	one	that	values	innovative	thinking	for	a
sustainable	future?”

2.	 Structure:	The	proposed	project	will	consist	of	an	autonomous	team	that	makes	decisions
with	the	support	of	an	expert	advisory	group.	The	outputs	of	the	project	will	include	an
open	research	and	thought	leadership	process,	a	collaborative	content	piece	that	looks	at
sustainable	business	practices,	and	a	diverse	community	of	co-authors.

3.	 Innovation:	The	proposed	project	will	test	open	innovation	techniques,	such	as
crowdsourcing	and	crowd	funding,	in	the	context	of	corporate	thought	leadership	research
and	development.	The	purpose	of	the	project	is	to	challenge	and	improve	the	current
research	paradigm	of	corporate	thought	leadership	such	that	it	invites	more	diverse	thinking
and	problem-solving	approaches.

4.	 Social/human:	The	proposed	project	aims	to	use	social	networks	such	as	LinkedIn,
Facebook,	and	Twitter	as	open	research	platforms	from	which	we	draw	questions,	ideas,
and	insights	about	sustainable	business.	We	will	tap	into	ongoing	conversations,	forums,
and	discussion	boards	from	diverse	communities	of	interest.	The	communities	include
design,	science,	technology,	agriculture,	health,	education,	and	transportation.

5.	 Environment:	Business	leaders	and	scholars	tackle	the	world's	most	pressing	issues	such
as	climate,	poverty,	inequality,	and	population	using	the	existing	forums	such	as	United
Nations	Global	Compact,	World	Economic	Forum,	and	World	Council	for	Sustainable



Business.	Sustainability	needs	to	be	more	highlighted.

6.	 Viability:	The	proposed	project	will	be	independently	funded	through	corporate
foundations,	government	organizations,	and	academic	institutions.

7.	 Process:	We	will	establish	best	practices	by	conducting	consulting	projects	with	in-house
and	external	teams,	while	soliciting	ideas	using	open	research	platforms.	We	aim	to	not	just
provide	solutions,	but	also	to	explore	the	development	of	dynamic	capabilities	and	address
challenges	more	deeply.

8.	 Function:	The	proposed	project	will	provide	an	open	research	framework	that	will	help	to
identify	underlying	assumptions	and	offer	a	new	research	approach	for	corporate	thought
leadership.	It	will	convene	diverse	communities	of	interest,	thereby	acting	as	a	catalyst	for
connection,	collaboration,	and	innovation.

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

2.2	Writing	the	Inspirational	Design	Brief
The	optimal	approach	to	writing	an	inspirational	design	brief	is	through	co-creation.	Studies
show	that	the	act	of	writing	a	design	brief	improves	the	quality	of	concepts	by	20	percent	on
average	and	25	percent	for	top-performing	designers.	Writing	a	design	brief	also	changes
research	behavior;	when	novice	designers	invest	time	in	writing	a	high-quality	design	brief,
they	conduct	research	for	a	longer	period	of	time	as	well	as	identify	more	impactful
opportunities	for	ideation.	Moreover,	writing	a	design	brief	collaboratively	reduces	team
members'	perception	of	ambiguity	while	increasing	their	willingness	to	take	risks	in	the
subsequent	concept	exploration	phase	(Petersen	&	Ryu,	2015).	Therefore,	joint	development	of
a	design	brief	and	treating	brief	writing	as	an	important	phase	has	the	potential	to	add	value	to
a	project,	curb	risk,	and	increase	creativity.	Co-creating	an	inspirational	design	brief	consists
of	the	following	three	steps,	as	illustrated	in	Figure	2.2.



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

1.	Creating	a	Template	and	Developing	Content
Prior	to	creating	an	inspirational	design	brief,	team	members	on	the	project	(e.g.,	designers,
marketers,	and	engineers)	usually	have	little	or	no	systematic	documented	information	about
the	previous	projects	including	their	design	briefs	and	their	outcomes.	To	remedy	this,	they	are
provided	with	the	DQC	as	a	generic	framework	to	organize	previous	information	under	the
nine	criteria	as	well	as	a	general	guideline	for	good	balance	of	the	DQC	content.	This	assists
brief	writers	to	consider	the	whole	aspects	of	the	project,	increase	their	emotional	investment,
and	mentally	prepare	to	address	each	issue	in	the	later	phase.

2.	Writing	Briefs	Independently
Each	member	writes	a	500-	to	1,000-word	brief	independently	using	the	structure	of	the
inspirational	design	brief	template,	aided	by	the	content	from	previous	projects.	Doing	so
helps	each	member	empathize	with	other	members	by	formulating	other	functions'	contributions
clearly.	Following	the	sequential	process	of	the	DQC,	moving	from	philosophy	to	expression,
supports	the	creation	of	the	logical	top-down	architecture	for	the	design	brief.	This	facilitates
building	cohesive	and	comprehensive	design	requirements	while	assisting	the	individual
members	in	seeing	the	project	broadly	as	well	as	understanding	the	interdependencies	between
the	criteria.

3.	Integrating	Parallel	Briefs	into	the	Final	Document
Team	members	collaboratively	review	multiple	briefs	by	considering	the	final	performance	of
each	design	brief.	When	the	final	performance	data	is	unavailable,	they	may	rely	on	the	quality
or	quantity	of	insights	obtained	from	each	design	brief.	Then,	they	consolidate	multiple	design
briefs	into	a	well-balanced	and	more	effective	design	brief.	As	the	team	gains	experiences,
performance	evaluations	can	be	updated	accordingly.



Time	for	Writing	a	Design	Brief

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

2.3	Research	Findings	about	Inspirational	Design	Briefs
Going	over	budget	is	a	serious	issue	for	product	developers.	They	can	avoid	this	issue	by
carefully	examining	the	amount	of	the	content	allocated	for	the	two	design	quality	criteria,
process	(how	to	make	a	product)	and	expression	(how	a	product	looks	and	feels),	in	a	design
brief.	Petersen,	Steinert,	and	Beckman	(2011)	reviewed	81	briefs	including	51	briefs	from	the
projects	performed	at	Stanford	University	and	30	briefs	from	the	projects	performed	at	several
companies.	Their	collected	briefs	covered	a	wide	variety	of	fields,	including	automotive,
consumer	products,	health	care,	construction,	and	aviation.	Projects	ranged	in	complexity	from
shavers	to	earthmoving	equipment,	and	in	size	from	cell	phones	to	aircraft	interiors.

Interestingly,	the	authors	discovered	that	the	amount	of	the	content	for	process	is	negatively
correlated	with	the	amount	of	the	content	for	expression	(see	Figure	2.3).	This	suggests	that	the
less	information	a	brief	contains	regarding	the	outcome	of	the	project	(expression),	the	more
information	it	requires	to	describe	how	the	project	runs	(process).	Indeed,	one	group	of
automotive	product	developers	who	distributed	the	amount	of	the	content	for	the	two	criteria	in
a	more	balanced	way	ran	into	fewer	problems.	However,	the	other	groups	of	product
developers	who	wrote	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	DQC	content	in	a	design	brief.



2.4	Three	Pitfalls	to	Avoid
We	suggest	that	brief	writers	avoid	the	following	three	pitfalls	when	writing	briefs:

1.	 Content	distribution:	First,	brief	writers	often	undervalue	the	importance	of
communicating	strategy	(philosophy,	structure,	and	innovation)	with	their	team	members.
It	is	an	outdated	belief	that	design	is	an	afterthought	and	should	not	be	integrated	with	the
rest	of	the	business.	We	suggest	that	the	content	regarding	strategy	should	occupy	at	least	10
percent	of	the	design	brief.	Second,	some	brief	writers	intentionally	hide	the	complete
information	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
members.	However,	team	members	can	only	benefit	from	possessing	the	full	information
available.	We	suggest	that	the	content	about	function	occupies	at	least	5	percent	and	that
the	content	about	expression	occupies	at	least	25	percent	in	the	design	brief.

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

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

2.5	Conclusion:	Keys	to	Success
The	main	purpose	of	writing	a	design	brief	is	to	communicate	organizational	capabilities,	the
business	strategy,	and	the	business	model	to	the	members	of	the	design	team	so	that	they	are
well	equipped	to	synthesize	novel,	useful,	and	marketable	concepts.	Creative	ideas	come	from
well-informed	individuals	and	teams.	Leaving	the	design	team	in	the	dark	is	self-defeating;	it
only	results	in	a	negative	effect	on	the	budget,	schedule,	and	outcome.	Each	design	brief	should
be	unique	and	requires	a	concerted	effort	to	create.	Recycling	old	briefs,	with	minor	updates
and	modifications,	does	not	lead	to	an	innovative	concept.	Team	members	recognize	“the	same
old	briefs”	on	their	desks	and	pay	no	attention	to	them.

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



their	new	product	development	projects.
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Chapter	3
Personas:	Powerful	Tool	for	Designers

Robert	Chen
LG	Electronics

Jeanny	Liu
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Introduction
During	the	past	decade,	personas	in	product	design	have	received	much	attention	from
academicians	and	innovative	companies	(Blomquist	&	Arvola,	2002;	Chapman	&	Milham,
2006;	Faily	&	Flechais,	2011),	an	interest	that	is	part	of	a	positive	trend	toward	building	user-
centric	products.	Personas	provide	designers	with	a	user-centric	reference	tool	that	depicts	an
ideal	user	(Cooper,	Reimann,	&	Cronin,	2014).	This	tool	allows	designers	to	maintain	focus
on	the	ideal	user	as	they	explore	and	develop	solutions.	This	chapter	explores	personas	as	a
practical	tool	for	design.	Many	of	the	examples	are	software	and	technology	oriented,	but
personas	apply	similarly	to	other	product	categories.	We	organize	this	chapter	into	several
sections:

1.	 Defining	personas—practical	descriptions,	underlying	bases,	and	common	types

2.	 Importance	of	personas—exploring	the	power	of	using	personas	during	product
development:

a.	 During	design

b.	 During	development

c.	 As	a	communication	tool

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

4.	 Illustrative	application	of	personas—an	example	from	three	areas	during	product
development

5.	 Limitations	of	personas—constraints	and	mitigation

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

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



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

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

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

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



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

Personas	during	Development
During	development,	personas	get	an	engineering	team	up	to	speed	quickly.	A	clearly	defined
persona	makes	it	easier	for	designers	and	engineers	to	achieve	a	common	understanding	about
a	user	and	the	scope	of	a	solution.	It	is	critical	that	engineers	understand	the	target	persona	so
they	can	make	the	right	decisions	and	trade-offs.	For	a	flexible,	iterative	process,	it	is
impossible	and	inadvisable	to	document	every	detail	during	design.	To	compensate,	personas
provide	contextual	understanding	to	an	engineering	team	so	it	can	interpret	design	documents.

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

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

Personas	as	a	Communication	Tool
Personas	are	useful	when	it	comes	to	communicating	with	other	business	functions	such	as
marketing,	management,	and	sales.	Personas	provide	a	clear	definition	of	a	target	market	and
assist	a	marketing	team	with	aligning	a	product	from	inception	through	promotion.	Buyer
personas	provide	sales	and	marketing	a	method	of	collaborating	with	the	design	team.	Pitching
a	product	concept	to	executive	managers	in	a	corporation	or	potential	investors	(e.g.,	in	a	start-
up	company)	involves	communicating	abstract,	contextual	information.	Personas	help	decision
makers	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	investment	for	a	start-up.

3.3	Creating	Personas
When	creating	personas,	the	first	step	is	to	identify	and	select	a	group	of	users	to	research.
Choosing	users	who	belong	to	an	appropriate	market	segment	is	key	to	yielding	useful	insights,
often	requiring	a	product	manager	to	possess	intimate	knowledge	of	a	market	and	various
market	segments	in	the	industry.	In	practice,	product	managers	often	rely	on	secondary	research
and	internal	records	or	conduct	a	small-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	primary	research	that	includes	ethnographic	studies	and
user	interviews	(Cooper	et	al.,	2014).	Ethnographic	research	is	the	deep,	qualitative	study	of
users	in	the	context	of	their	environment	when	using	a	product.	There	are	various	methods	for
collecting	data	during	an	ethnographic	study.	We	often	conduct	user	interviews,	conduct
observational	studies,	and	(if	possible)	use	video	recordings	of	users	using	a	product	and
photos	of	their	environment.	Interviews	uncover	user	problems	and	their	underlying	causes.
Interviews	help	designers	understand	user	motivation	and	a	user's	state	of	mind	while	using	a
product.	However,	user	responses	alone	are	unreliable	since	users	are	often	unaware	of	their
own	needs	(Rosenthal	&	Capper,	2006).	Mixed	methods	may	explore	user	needs	more	fully.
Observational	studies	and	video	recordings	capture	users	performing	tasks,	techniques	that	are
effective	when	conducting	efficiency	studies.	Using	these	methods,	ethnographic	research	is	a
reliable	source	for	uncovering	behavioral	responses	and	user	problems.	When	capturing	a	user
with	video,	audio,	or	photos,	researchers	must	always	ask	permission	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	common
user	problems.	Often,	this	is	done	with	a	broader	design	team	so	all	designers	have	the
opportunity	to	learn	directly	from	the	researchers.	This	also	offers	the	advantage	of	building
personas	with	the	designers	so	they	can	internalize	user	models.	Researchers	typically	look	for
patterns	in	responses	and	organize	them	into	clusters,	which	are	then	grouped	based	on
common	user	problems.	Researchers	sometimes	find	that	users	from	multiple	market	segments
share	similar	problems.

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



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

3.4	Illustrative	Application	of	Personas
This	example	is	based	on	a	software	product,	though	application	of	personas	is	the	same	for
other	types	of	products.	Although	it	is	common	for	a	design	team	to	work	with	multiple
personas,	we	demonstrate	only	two—one	user	and	one	anti-persona—for	the	purpose	of
expediency.

Product	Manager	at	ACME
The	example	begins	with	Anne,	an	experienced	product	manager	at	ACME	Tech,	a	technology
company	that	makes	a	variety	of	productivity	software	for	consumers	across	devices:	personal
computers,	smartphones,	and	tablets.	ACME's	business	model	is	to	provide	products	free	for
users	to	download,	and	include	advertising	from	third	parties	in	the	products.	ACME	receives
the	bulk	of	its	revenue	from	advertising.	Anne	works	on	the	company's	mobile-apps	team,
which	makes	apps	for	smartphones	and	tablets.	According	to	ACME's	marketing	team,	there	is
an	opportunity	in	the	marketplace	for	a	better-productivity	mobile	app.	The	marketing	team
sends	her	an	analyst's	report	that	suggests	all	mobile	productivity	apps	in	the	market	are
disappointing	and	used	rarely.	Anne	is	excited	and	wants	to	seize	this	opportunity	to	launch	a
new	app	for	smartphone	users,	with	the	goal	of	adding	new	customers	and	expanding	ACME's
customer	base.

Stage	1:	Creating	personas.	With	her	goals	firmly	in	her	mind,	Anne	turns	to	a	colleague
on	the	user	research	team,	and	commissions	an	ethnographic	study.	Her	colleague	recruits
eight	highly	productive	users	in	Texas	for	the	study.	The	researcher	recommends	that	Anne
and	any	interested	members	of	the	design	team	help	her	with	the	interviews.	Anne	thinks
this	is	a	great	idea	and	convinces	a	few	designers	and	engineers	to	participate	as
interviewers,	observing	in	pairs	during	the	series	of	ethnographic	studies.	After	completing
the	studies,	Anne	and	her	cross-functional	team	review	the	data	under	the	guidance	of	the
researcher.	After	an	initial	review	of	results,	Anne	organizes	a	working	session	to	cluster
information	from	the	interviews	and	derive	personas.	All	the	designers	and	engineers	who
participated	in	the	interviews	attend	Anne's	working	session.	Two	dominant	profiles
emerge:	a	tech-savvy,	self-employed	persona	and	a	tech-aware,	corporate	persona.	From
the	original	market-segmentation	data,	many	of	the	segmentation	characteristics	were
deemed	not	useful	while	clustering	subjects	based	on	user	problems.	The	dominant
attributes	that	mattered	were	willingness	to	adopt	new	technology	and	corporate	versus
noncorporate	work	background.	Anne	found	some	indication	that	users	who	looked	for
new	technology	were	most	dissatisfied	with	existing	productivity	solutions.	Aware	that
there	were	only	eight	interviews	conducted	during	the	study,	Anne	commissions	a	survey	to
validate	results.	The	survey	results	validate	the	initial	findings.	At	this	point,	Anne	is	ready
to	build	personas.	Mindful	of	how	personas	can	be	misused,	she	decides	to	name	her
personas	Wilma	(the	tech-savvy,	self-employed)	and	Fred	(the	tech-aware,	corporate).



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

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

Name:	Fred	Dallas

Age:	42

Martial	Status:	Married

Lives:	Dallas,	TX

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

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

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

Problems:	Fred	spends	half	his	time	on	the	road,	so	when	he	is	in	town,	he	spends



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



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

Name:	Wilma	Houston

Age:	33

Martial	Status:	Married

Lives:	Houston,	TX

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

Family	Life:	Wilma	grew	up	on	the	East	Coast,	and	after	going	to	college	in	Texas,
she	settled	in	Houston.	Wilma	is	married	and	has	a	two-year-old	baby	girl.
Wilma's	husband	is	an	engineer	in	the	energy	industry.

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

Problems:	Wilma	prides	herself	on	being	organized.	She	is	able	to	juggle	her	busy
home	life	and	her	business,	but	she	is	a	victim	of	her	own	success;	it	is	getting
harder	to	stay	on	top	of	all	her	vendors,	subcontractors,	clients,	and	schedules.



Stage	2:	Method	of	inquiry	based	on	personas.	Anne	wants	to	frame	the	user	problem	for
the	designers	so	she	uses	the	personas	to	represent	the	target	users.	Anne	organizes	a	series
of	brainstorming	sessions	with	the	cross-functional	design	team	to	discover	ideas	for
exploration.	Although	the	design	team	is	familiar	with	user	research,	Anne	presents	her
personas	and	tapes	a	printout	of	each	to	a	whiteboard	in	the	conference	room	used	for	the
brainstorming	session.	During	the	session,	all	participants	can	be	reminded	of	the	intended
users	of	their	ideation	brainstorm.	Anne	uses	the	personas	to	set	the	context	and	ensure	that
participants	focus	on	generating	ideas	that	will	benefit	the	target	user.	Personas	play	a
strong	role	during	the	brainstorm	by	getting	designers	in	the	mind-set	of	thinking	of
personas	before	generating	ideas.	This	keeps	brainstorming	focused	on	users.

Stage	3:	Communicating	with	engineering.	Although	it	is	early	during	the	design,	Anne
and	the	lead	designer	review	results	of	the	brainstorming	session	with	the	lead	engineer	on
her	cross-functional	team	to	get	his	technical	feedback.	They	use	the	personas	to	summarize
their	research	and	frame	ideas	generated	from	the	brainstorming	session.	An	issue	the	lead
engineer	raises	is	that	corporate	users	encounter	integration	issues	with	corporate	security
and	e-mail.	He	estimates	that	solving	these	issues	alone	will	take	up	the	majority	of
engineering	resources.

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

Stage	5.	Concept	storyboarding.	Based	on	prioritization	of	the	Wilma	persona,	Anne	and
her	lead	designer	return	to	the	design	team	and	reset	the	team's	focus.	They	review
brainstorming	ideas,	and	three	stand	out	as	being	interesting	for	Wilma.

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



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

Figure	3.4	Anne's	storyboard	reminder	action:	Scene	2	(Based	on	the	phone	call,	Wilma
creates	an	action	of	her	smartphone	using	the	new	application).



Figure	3.5	Anne's	storyboard	reminder	action:	Scene	3	(The	action	appears	automatically
on	Wilma's	calendar).

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

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



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

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

3.5	Summary
Anne	and	her	cross-functional	design	team	originally	created	personas	after	reviewing	the
ethnographic	user	research,	and	she	clustered	results	in	a	way	that	made	sense	for	her
productivity	app	idea.	She	validated	findings	using	a	survey,	allowing	her	to	create	personas
that	summarized	the	user	research	findings.	Her	personas	helped	her	place	a	human	face	on	the
user	research	information.	Anne	created	two	personas	(Figures	3.1	and	3.2)	but	eventually
prioritized	Wilma	over	Fred	during	design.	Throughout	development,	Anne	maintained	her
persona	to	ensure	that	all	stakeholders	focus	on	the	right	user	model.

Limitations	of	Using	Personas
Although	based	on	data,	personas	are	dependent	on	subjective	decisions—which	market
segment	to	study	and	which	user	problems	to	cluster.	Product	managers	and	designers	create
personas	at	the	start	of	design	to	frame	a	problem	for	the	design	team,	and,	consequently,
conducting	research	with	real	users	is	the	best	way	to	gain	insights	into	user	problems;	the
purpose	is	to	uncover	insights	the	researchers	did	not	know	before	studying	the	user.	These
insights	catalyze	product	innovation.	The	danger	is	creating	personas	too	quickly	based	on
existing	knowledge	held	by	team	members.	One	study	suggests	that	some	teams	struggle	to
relate	to	personas	(Blomquist	&	Arvola,	2002).	Their	difficulties	consist	of	poor
communication	among	team	members	and	a	sense	of	distrust	for	a	primary	persona.	Their
persona	was	based	on	presuppositions	of	system	administrators	and	lacked	empirical
evidence.

A	persona	is	a	model,	not	a	substitute	for	product	testing.	User	testing	with	real	users	must
validate	design	solutions	derived	from	personas.	To	test	that	personas	are	valid,	begin	with



original	market	segmentation	data	to	recruit	participants	to	test	the	solutions,	and	observe
whether	participants	respond	to	the	new	product	solution.	In	the	case	of	designing	a	digital
camera,	if	a	single	expert	user	persona	represents	both	professional	and	expert-amateur
photographers,	user	testing	must	assess	this	early	during	design	of	prototypes.	If	both	expert
and	amateur	photographers	struggle	with	the	prototypes,	this	might	signal	that	the	persona	was
too	broad	to	represent	both.	Consider	a	new	set	of	personas	that	separate	the	users	and	revisit
the	design	solutions.	Over	time	as	user	testing	validates	both	personas	and	designs,	and	as	the
solutions	become	specific	and	more	detailed,	testing	recruitment	shifts	to	using	persona
profiles	instead	of	market-segmentation	information.

Prioritizing	personas	during	design	is	an	extremely	important	and	subjective	task.	Omitting
user	personas	reduces	the	usability	of	the	product	for	those	users,	and	omitting	buyer	personas
creates	obstacles	to	purchase	and	adoption.	However,	having	too	many	personas	dilutes	the
value	of	the	product.	Documenting	the	goals	of	a	product	at	the	beginning	of	the	definition
phase	provides	a	framework	for	prioritizing	personas.

3.6	Conclusion
The	purpose	of	personas	is	to	provide	design	and	development	teams	with	a	representation	of
a	target	user	so	everyone	shares	a	focus	to	build	a	user-centric	product.	Personas	emerge	at	the
beginning	of	design	because	they	are	part	of	the	problem	definition	for	designers.	Multiple
personas	emerge	often,	including	users,	buyers,	and	anti-personas,	and	these	personas	need	to
be	prioritized	for	a	design	team.	Prioritized	personas	are	powerful	tools	during	design,
development,	and	communication	to	business	stakeholders.
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Chapter	4
Customer	Experience	Mapping:	The	Springboard	to
Innovative	Solutions

Jonathan	Bohlmann
North	Carolina	State	University

John	McCreery
North	Carolina	State	University

Introduction
The	increasing	complexities	of	the	competitive	marketplace	make	innovation	ever	more
challenging	for	companies.	Differentiation	and	innovation	beyond	the	incremental	become
more	difficult	as	customers	become	better	informed	and	more	demanding	and	as	competitors
move	more	quickly	within	compressed	product	life	cycles.	To	meet	these	challenges,	business
scholars	and	practitioners	have	increasingly	called	for	more	focus	on	the	total	customer
experience,	in	contrast	to	more	traditional	approaches	of	feature-based	product	development
and	innovation.	Christensen,	Anthony,	Berstell,	&	Nitterhouse	(2007),	for	example,	advocate	a
“job	to	be	done”	perspective,	whereby	product	and	service	development	is	related	to	customer
motivations	(what	problem	is	being	addressed?)	and	the	benefits	the	customer	extracts	through
the	product/service	experience.	Prahalad	and	Rangaswamy	(2003)	discuss	“next	practices”
that	lay	out	an	experience-based	view	of	product/service	design	for	enhanced	innovation.

Consistent	with	the	experience	perspective	(and	likely	predating	its	more	recent	emphasis	in
the	business	press),	a	deep,	empathic,	human-centered	approach	is	the	critical	first	step	in	any
design	effort.	As	articulated	by	Tim	Brown	(2008),	knowledge	of	“human	behavior,	needs,	and
preferences”	is	what	helps	“capture	unexpected	insights	and	product	innovation”	that	will	be
more	desired	by	consumers.	Brown	further	claims,	consistent	with	many	design	and	innovation
consultancies	we	have	encountered,	that	most	successful	innovations	“are	inspired	by	a	deep
understanding	of	consumers'	lives.”

The	total	customer	experience	is	therefore	comprehensive	or	holistic,	since	consumers	derive
value	from	a	product	or	service	through	their	usage	experiences	within	a	particular	context
(e.g.,	the	“job	to	be	done”	perspective).	The	total	experience	is	what	customers	evaluate,
leading	to	satisfaction,	loyalty,	and	word-of-mouth	behavior—all	goals	for	a	company	creating
a	product	or	service.	The	problem	is	that	traditional	new	product	development	(NPD)
processes	and	marketing	research	often	uncover	a	list	of	perceived	needs	or	product	attributes,
but	many	important	aspects	of	the	customer	experience,	which	may	help	generate	new	insights,
fall	through	the	cracks.	In	other	words,	outcomes	of	an	NPD	process	will	be	rather	different
when	the	focus	is	on	designing	a	better	experience	versus	merely	designing	an	improved
product	(e.g.,	Brown,	2009).

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



innovation	process	is	experience	mapping.	Sometimes	also	called	journey	mapping	or	an
experience	blueprint,	experience	mapping	is	a	method	to	help	understand,	synthesize,	and	form
insights	about	the	total	customer	experience.	The	goal	is	to	create	an	experience-based
springboard	for	product	design	and	innovation.	Experience	mapping	is	part	of	many	design
thinking	toolboxes	(e.g.,	Fraser,	2012;	Kumar,	2013)	and	is	directly	linked	to	other	methods	in
the	design	process	such	as	personas,	ideation,	and	stakeholder	value	exchange.	We	discuss	the
essential	elements	of	experience	mapping	in	three	parts:

1.	 Understanding	the	total	customer	experience	as	inputs	to	the	experience	map.

2.	 Making	the	experience	map.

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

We	do	not	attempt	to	create	a	“one	size	fits	all”	technique	for	making	the	experience	map.
Instead,	we	discuss	key	considerations	about	inputs	and	process	steps	pertinent	to	any
experience	mapping	endeavor.	Importantly,	we	describe	how	the	experience	map	can	be
effectively	utilized	to	envision	and	design	innovative	solutions	for	users.

Whose	Experience,	and	with	What?

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

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

As	a	preview,	a	somewhat	condensed	experience	map	for	the	physical	therapy	is	shown	in	the
“as	is”	map	(Figure	4.1).	The	“as	is”	denotes	that	the	map	corresponds	to	a	user	experience	as



it	currently	exists,	before	the	project	team	has	envisioned	a	new	concept.	The	map	depicts	a
flow	of	experience	stages	that	include	the	patient's	initial	consultation	with	the	MD	in	the	city
hospital,	the	consultation	with	the	PT	supervising	the	therapy	plan,	sessions	with	the	PTA	at	the
local	clinic,	and	in-home	exercises	the	patient	performs.	Periodic	visits	with	the	MD	and	PT	at
the	city	hospital	assess	patient	progress.	Note	that	several	stages	repeat,	especially	the	PTA
session	and	at-home	exercising.	The	map	also	highlights	important	information	flows	and
perspectives	of	the	patient.

Figure	4.1	“As	is”	map.

The	Physical	Therapy	Project

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



4.1	Inputs	to	the	Experience	Map
The	key	input	to	any	experience	map	is,	simply,	a	deep	understanding	of	user	experiences	with
a	given	product	or	service	in	a	usage	context.	Gathering	information	to	serve	as	inputs	in
creating	the	map	entails	several	key	considerations.	We	focus	on	four	main	issues:

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

2.	 What	methods	are	commonly	used	to	research	user	experiences?

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

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

Types	of	Users	and	Their	Experiences
For	any	product	or	service,	a	variety	of	user	experiences	(good	and	bad)	will	exist,	so	it	is
important	to	capture	experiences	for	different	user	types	and	usage	contexts.	One	or	more
prototypical	experiences	can	be	devised	to	capture	the	range	of	user	experiences	and	how	they
might	differ	along	important	dimensions.	The	key,	however,	is	for	the	team	to	test	any
assumptions	about	the	user	experience,	learn	firsthand	about	user	experiences,	and	comprehend
user	experiences	in	a	deep	and	holistic	fashion	so	that	opportunities	for	improvement	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	primarily	looking	for	insights	that	help	them	envision	and	devise	better
solutions.	“Extreme”	users	(e.g.,	novices	or	experts	in	using	a	product)	form	an	important	part
of	any	user	research	endeavor,	since	they	can	often	better	reveal	behaviors	or	needs	that
typical	users	leave	unarticulated	or	mask	as	they	devise	ways	to	work	around	product
shortcomings.	Researching	the	experiences	of	nonusers	can	also	reveal	insights	about	product
alternatives	and	disadvantages	that	the	innovation	team	could	potentially	address	in	a	product
improvement.	Each	type	of	user	segment	or	prototypical	user	will	typically	have	its	own
experience	map,	reflecting	significant	differences	among	user	types	in	their	experiences.

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

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



patients	with	slower	expected	recoveries,	or	situations	where	the	need	for	physical	therapy	is
part	of	a	broader,	complex	issue	(Alzheimer's).	Important	usage	contexts	that	could	impact	the
user	experience	might	include	whether	the	patient	lives	alone	or	with	other	family	members
who	could	assist	with	home	exercises	or	travel.	Defining	users	and	contexts	is	an	iterative
process—as	the	innovation	team	learns	more	about	customer	experiences,	it	better	understands
key	issues	that	drive	better	or	worse	outcomes	for	users.	Of	course,	the	user	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	example,	what	factors
besides	proximity	to	the	city	suggest	a	need	for	better	in-home	therapy?	The	team's	research
should	challenge	assumptions	that	might	limit	the	team's	ability	to	innovate	for	a	wider	set	of
users	facing	similar	problems.

Methods	to	Understand	the	Total	Customer	Experience
Generally,	a	combination	of	methods—both	qualitative	and	quantitative—is	used	to
comprehensively	study	the	experience,	which	extends	beyond	the	product	usage	itself.	User
research	should	capture	elements	that	show	motivations	for	usage,	need	arousal,	and	what
happens	after	a	usage	situation	ends	to	better	understand	any	consequences	from	the	customer's
experience	with	the	product/service.

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

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

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



about	the	therapy	regimen,	areas	of	uncertainty	or	concern,	and	opinions	about	what	may	be
helping	or	hindering	desired	therapy	outcomes.	A	patient	journal	could	document	the	type	and
frequency	of	home	exercises	(how	well	does	it	conform	to	the	therapy	plan?),	as	well	as
contemporaneous	reflections	on	achievements	and	frustrations.	In	the	“as	is”	map,	we	give
several	examples	of	the	patient's	perspective	of	the	experience	in	what	they	do,	say,	and	feel.

Identifying	Touch	Points	and	Key	Elements	of	the	Experience
With	the	variety	of	customer	experience	data	in	hand,	the	team	can	begin	to	fill	in	additional
details	about	what	is	driving	each	part	of	the	experience.	Who	participates	in	each	phase	of	the
experience	(e.g.,	salesperson,	third-party	agent)?	What	activities	by	the	firm	and	other	entities
define	and	create	each	part	of	the	experience?	The	deep	customer	experience	research,	by
definition,	takes	the	customer's	perspective.	The	purpose	here	is	to	fill	in	the	background
perspective	of	the	company	and	other	players/stakeholders	that	are	involved	in	making	the
experience	happen.

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

In	the	physical	therapy	example,	one	important	factor	that	defines	the	user's	experience	is	the
information	exchanged	among	various	individuals	about	the	patient's	progress	(see	the	“as	is”
map).	For	example,	the	MD	and	PT	communicate	to	devise	the	best	therapy	plan	for	the	patient.
The	patient	does	not	directly	experience	these	communications,	but	the	plan	is	conveyed	to	the
PTA,	who	then	administers	in-clinic	sessions	that	the	patient	experiences.	Based	on	the	therapy
plan,	the	PTA	also	directs	the	patient	to	conduct	specific	in-home	exercises	with	a	certain
frequency.	The	patient	may	or	may	not	adhere	to	the	home	regimen	and	may	incompletely,	or
inaccurately,	communicate	with	the	PTA	about	what	is	being	done	at	home.	The	noise	in	such
information	exchange	makes	it	difficult	for	the	PTA	to	adjust	and	administer	exercises	that
might	be	more	effective	for	the	patient,	and	the	PT	and	physician	consequently	have	difficulty
knowing	whether	the	planned	therapy	is	being	as	effective	as	it	could	be	for	the	patient.	Note
that	some,	but	not	all,	of	these	information	exchanges	would	constitute	a	touch	point.	The	goal
in	researching	drivers	of	the	experience	(details	of	which	may	be	hidden	from	the	user)	is	to
not	only	understand	what	the	customer	experience	is,	but	also	to	gather	valuable	information
about	how/why	the	experience	unfolds	as	it	does.

Synthesizing	for	Insights
Once	the	experience	information	is	gathered,	it	is	time	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	improvements.	Sophisticated	analytical	techniques	for
qualitative	data	can	sometimes	be	used	to	identify	patterns	or	categories	of	emergent	themes.
However,	the	team	should	not	let	analytical	sophistication	substitute	for	their	involvement	in
synthesizing	and	understanding	the	user	experience	to	gain	insights.
Teams	will	engage	in	a	series	of	sorting,	mapping,	and	clustering	exercises	to	organize	the
information	in	a	usable	form.	Fraser	(2012)	and	Kumar	(2013),	for	example,	summarize	and
depict	numerous	techniques	that	can	be	used.	The	goal	of	these	techniques	is	to	help	the	team
begin	to	abstract	from	the	raw	data	and	synthesize	meaningful	insights.	Brown	(2009,	p.	70)
calls	this	a	“fundamentally	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	meant	to	generate	inspiration
for	the	team	to	generate	new	solution	ideas.	Numerous	methods	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	(Brown,	2008;	Dyer,	Gregersen,	&	Christensen,	2009).

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

1.	 Develop	and	utilize	one	or	more	personas	that	represent	relevant	type(s)	of	users.

2.	 Create	a	map	that	captures	the	user's	journey	through	the	experience.

3.	 Use	the	experience	map	and	its	rich	set	of	inputs	to	identify	critical	user	pain	points.

Utilizing	Personas
A	user	persona	is	a	composite	character	that	encapsulates	data	gathered	and	synthesized	from
the	user	research	(Fraser,	2012).	Although	it	may	be	feasible	or	even	advisable	to	draw	a
separate	experience	map	for	individual	users	the	team	has	researched,	the	team	at	some	point
will	create	prototypical	maps	that	correspond	to	specific	user	types	and	usage	contexts	deemed
most	relevant.	These	maps	will	depict	the	typical	experiences	of	the	user	personas	that	can
reflect	key	insights	from	the	user	research.	Although	seemingly	analogous	to	customer
segmentation,	personas	are	driven	by	the	experience	data	the	team	synthesizes	into	an	insightful
and	somewhat	prototypical	understanding	of	user	experiences.

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



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

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

Creating	the	Map
It	is	critical	to	have	a	cross-disciplinary,	diverse	team	working	collaboratively	to	create	the
experience	map.	To	begin,	the	team	should	create	a	timeline	on	which	to	construct	the
experience	map.	Users	navigate	experiences	through	time,	and	the	team's	perspective	should
match	the	user	in	this	regard.	The	team	will	then	work	to	populate	the	timeline	with	steps,	or
stages,	of	the	user	experience.	There	is	no	hard-and-fast	number	of	steps	that	will	always	work
best.	The	trade-off	is	one	of	detail	and	accuracy	versus	usability.	Making	an	experience	map
too	detailed	with	too	many	steps	can	bog	the	team	down	in	minutiae,	when	their	job	is	to
consider	the	user	journey	in	just	enough	detail	to	allow	for	insights	and	eventual	improvements.
Conversely,	too	few	steps	can	result	in	a	lack	of	insights	into	the	user	journey,	which	can	limit
the	range	and	quality	of	innovative	solutions	that	can	ultimately	come	from	the	experience
mapping	effort.	If	the	team	wants	to	consider	more	user	experience	detail	as	they	move
forward	in	the	innovation	process,	they	can	always	return	to	the	experience	map	and
hierarchically	drill	down	into	specific	steps	as	needed.

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

The	output	of	the	mapping	effort	should	be	a	clear,	visual,	accessible	map	and	associated
narrative	that	engages	team	participants	as	they	develop	it,	and	fosters	interaction	with	others
once	it	is	completed.	Once	an	initial	snapshot	of	the	experience	map	is	developed,	the	team
should	share	the	map	with	others	who	may	be	able	to	provide	useful	feedback.	The	first
version	of	the	experience	map	is	rarely	a	perfect	and	complete	representation	in	all	aspects,
and	iteration	should	be	expected	and	even	welcomed.

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



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

Identifying	Pain	Points
Armed	with	a	well-defined	user	experience	map,	augmented	with	important	“do-say-feel”
elements	and	key	factors	that	help	the	team	understand	and	explain	how/why	the	experience
unfolds,	the	team	can	summarize	important	insights.	This	is	frequently	done	by	identifying
important	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	important	to	solve.

Pain	points	can	exist	at	different	levels	of	granularity.	A	single	step	in	the	experience	map	can
be	the	source	of	pain	for	the	user,	or	a	pain	point	may	come	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	whole,	to	examine	whether	user	needs	are	ultimately
satisfied.

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

One	popular	method	to	help	broaden	the	scope	of	user	insights	that	reflect	opportunities	for
improvement	is	the	SPICE	framework	(Fraser,	2012).	SPICE	is	an	acronym	for	the	social,
physical,	identity,	communication,	and	emotional	components	of	user	needs	and	experiences.	In
our	physical	therapy	example,	many	of	the	user	concerns	are	not	just	physical.	The	experience
map	also	reflects	social	(family's	role	in	travel),	identity	(lack	of	self-worth	due	to	thinking
“something	is	wrong	with	me”),	communication	(information	on	doing	home	exercises
correctly),	and	emotional	(lack	of	motivation)	aspects.	Often,	innovative	solutions	with	real
benefits	to	the	user	arise	from	addressing	the	nonphysical	part	of	the	experience.

In	the	physical	therapy	“as	is”	map	example,	three	different	pain	points	have	been	identified	by
the	team.	We	will	discuss	and	utilize	the	pain	points	to	illustrate	how	a	well-crafted	experience
map	can	help	springboard	the	team	to	devise	innovative	solutions.



4.3	The	Experience	Map	as	a	Springboard	to	Innovative
Solutions
Once	the	“as	is”	experience	map	(or	several	maps)	is	created	and	shared,	it	is	time	to	use	it	as
the	springboard	for	identifying	innovative	solutions.	The	initial	challenge	in	doing	so	is	to	use
the	experience	map	and	associated	pain	points	as	inputs	and	seek	out	opportunities	for
changing	the	user	experience	for	the	better.	This	can	be	done	by	reframing	the	situation	so	that
it	can	be	reconceptualized	in	ways	that	benefit	the	user.	As	opportunities	are	recognized,	the
team	can	modify	the	existing	experience	map	or	create	an	entirely	new	one	to	capture	the
changes	that	would	be	necessary	to	provide	an	enhanced	experience	to	the	user.	This	new	map
is	then	used	as	the	basis	for	developing,	testing,	refining,	and	possibly	implementing	the
solution.	In	other	words,	the	experience	map	serves	as	a	method	to	aid	the	three	main	“spaces”
in	the	design	process	(Brown,	2008):	inspiration	to	define	or	reframe	the	innovation
opportunity,	ideation	to	generate	and	develop	new	solutions,	and	progress	toward
implementation	that	includes	testing	and	prototype-based	experimentation	of	critical	issues	the
team	needs	to	resolve	about	their	new	solution	concept.

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

An	important	method	for	opening	up	possibilities	is	to	ask	questions	that	often	begin	with
“Why?”	or	“What	if?”	and	relate	to	discovery	skills	such	as	associating	and	deep	questioning
(Dyer	et	al.,	2009).	A	common	phrase	to	begin	reframing	an	opportunity	is	“How	might
we…?”	(HMW),	which	is	part	of	a	series	of	innovative	questioning	to	frame	opportunities
(Berger,	2014).	HMW	works	best	with	design	challenges	that	are	ambitious,	yet	also
achievable.	Often,	the	original	frame	or	scope	of	the	team's	project	will	change	based	on	what
was	discovered	from	the	user	experience	research.

For	the	physical	therapy	experience,	we	can	frame	specific	opportunities	for	new	solutions	that
correspond	to	each	of	the	identified	pain	points	(marked	as	PPx	in	the	“as	is”	map).	In	creating
the	“as	is”	experience	map,	the	team	noted	that	patients	often	have	trouble	traveling	to	the
clinic	(PP1),	sometimes	causing	missed	appointments	or	even	increased	physical	pain	from
travel.	Also,	the	team	noted	considerable	doubt	about	whether	in-home	exercises	are	being
done	effectively	(PP3),	which	can	compromise	coordination	of	an	effective	therapy	plan
(PP2).	At	some	point,	the	team	may	use	information	about	the	market	context	to	prioritize
which	pain	point	reflects	the	most	compelling	opportunity	from	a	business	perspective	(e.g.,
the	highest	profit	potential).	However,	the	team	often	lacks	such	data	early	in	the	development
process,	and	the	goal	is	to	ideate	possible	solutions	that	can	then	be	examined	in	more	detail



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

Table	4.1	Pain	points	for	physical	therapy	from	the	“as	is”	experience	map

Pain	Points Opportunities
PP1 Patient	must	travel	to	the	local	clinic

to	receive	physical	therapy	from	the
physical	therapy	assistant.

How	might	we	decrease	the	travel	burden	for
patients	who	have	difficulty	getting	to	the	local
clinic?

PP2 The	city	hospital	care	team	is	not	well
connected	to	the	patient	during
delivery	of	the	physical	therapy
treatment	plan.

How	might	we	create	more	communication	and
coordination	across	the	whole	care	team—
physician,	physical	therapist,	and	physical
therapy	assistant?

PP3 The	patient	performs	physical	therapy
exercises	at	home	without	direct
medical	supervision	or	guidance.

How	might	we	establish	better	interaction
between	the	patient	and	the	physical	therapy
assistant	when	the	patient	is	doing	therapy
exercises	at	home?

Conceptualizing	a	New	Solution	to	Enhance	User	Value
Using	the	“as	is”	experience	map	as	a	foundation,	the	team	now	has	a	good	sense	of	what	the
key	user	pain	points	are	and	has	identified	associated	opportunities	to	reduce	or	eliminate
those	pain	points.	Ideation	for	new	solutions	can	now	be	conducted	by	brainstorming	and	other
effective	techniques	such	as	storyboarding,	role-playing,	storytelling,	analogous	thinking,	and
rough-cut	prototyping.

Given	the	identified	opportunities	for	the	physical	therapy	example,	consider	a	new	concept
developed	by	the	team	called	“Tele-PT”	(see	Figure	4.2).	This	concept	would	allow	the
patient	to	video-connect	with	the	PTA	while	doing	home	exercises.	In-home	sessions	could	be
recorded	for	later	viewing	by	the	PTA,	or	the	PTA	could	watch	live	during	the	exercises	and
offer	real-time	advice	on	how	the	patient	could	more	effectively	complete	the	exercises.	Not
only	would	the	PTA	now	be	able	to	help	the	patient	with	in-home	exercising,	but	the	need	for
the	patient	to	have	therapy	sessions	at	the	clinic	would	be	reduced	due	to	increased
effectiveness	of	home	exercise.	The	Tele-PT	concept	has	sophisticated	video	and	3D	imaging
technology	so	the	PTA	can	see	important	details	about	the	home	exercises.



Figure	4.2	Tele-PT	concept.

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

With	a	specific	concept	in	mind,	the	team	can	now	reimagine	what	the	user	experience	(again,
for	one	or	more	personas)	might	look	like.	The	team	would	draw	a	“to	be”	experience	map	that
reflects	how	the	user	experience	would	be	re-designed	for	increased	benefits	to	the	user.	In	the
“to	be”	map	(Figure	4.3),	a	major	portion	of	the	experience	map	is	highlighted.	Since	the	new
concept	is	meant	be	used	in	the	home	and	address	pain	points	related	to	in-home	therapy,	the
at-home	stage	of	the	original	“as	is”	map	is	now	configured	as	a	series	of	experience	stages
with	the	Tele-PT	concept.	As	illustrated,	the	team	focuses	on	stages	that	would	be	required	for
the	patient	to	get	the	most	benefit	from	Tele-PT,	including	delivery	and	installation,	user
training	so	Tele-PT	usage	can	be	most	effective,	actual	Tele-PT	usage	during	home	exercises
with	PTA	interaction,	and	the	need	to	make	any	required	servicing	as	efficient	as	possible.	An
actual	reenvisioned	experience	map	would	contain	more	detail	than	what	is	illustrated,	and
several	maps	may	be	drawn	to	reflect	different	personas	and	usage	situations.



Figure	4.3	“To	be”	map.

A	“to	be”	experience	map	(see	Figure	4.3)	helps	the	team	accomplish	several	things.	First,
drawing	a	revised	experience	map	as	new	concepts	are	being	developed	helps	the	team	stay
grounded	in	the	goal	of	improving	the	user's	experience.	Second,	by	considering	how	a	new
concept	potentially	changes	the	user	experience,	the	team	will	discover	important	issues	that
the	evolving	new	concept	design	may	lack.	For	example,	the	team	may	come	to	realize	that	the
Tele-PT	should	be	usable	for	home	exercises	in	various	postures	(sitting,	standing,	lying
down),	with	direct	implications	for	the	product	design.	More	generally,	by	mapping	the	new
experience,	the	team	can	identify	specific	gaps	or	areas	of	concern	with	the	new	solution	that
should	be	explored	and	tested.

Testing	and	Refining	the	New	Solution
To	address	any	areas	of	concern	and	determine	whether	a	proposed	solution	is	plausible	and
valuable,	the	team	must	take	the	proposed	solution	to	users	and	other	critical	stakeholders	for
testing,	refinement,	and	evaluation.	This	need	not	be	a	highly	formal	or	structured	process,	at
least	early	on,	nor	should	it	be	a	one-time	effort.	Instead,	user	and	stakeholder	engagement
should	be	done	as	soon	as	possible	and	iteratively	as	the	solution	takes	shape.

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



and	examine	the	overall	viability	of	the	solution.	The	experience	map	serves	as	the	team's
user-based	understanding	of	their	value-enhancing	solution,	which	can	be	shared	and	tested	in
more	detail	through	the	use	of	sensory	techniques	such	as	storyboards,	narratives,	and	role-
play.	Along	with	clarification,	this	initial	vetting	of	the	solution	builds	consensus	and	a	shared
understanding	of	the	new	concept	across	the	team	and	the	internal	organization.
At	the	same	time	that	the	team	begins	to	share	information	about	the	proposed	solution,	they
should	also	take	time	to	explicitly	evaluate	the	expectations	of	all	significant	stakeholders.	A
powerful	way	to	do	this	is	to	determine	what	value	the	stakeholders	receive	and	provide	to
others,	as	it	pertains	to	the	new	solution.	The	stakeholder	value	map	(Figure	4.4)	allows	the
team	to	create	a	visual	representation	of	the	exchange	of	value	for	the	set	of	stakeholders.

Figure	4.4	Stakeholder	value	map.

The	stakeholder	value	map	(see	Figure	4.4)	for	our	physical	therapy	example	demonstrates
how	the	tool	can	be	used.	The	user	and	key	stakeholders	(physician,	physical	therapist,
hospital,	etc.)	are	connected	through	a	number	of	value	exchange	arrows,	based	on	how	they
interact	with	the	user's	“to	be”	experience.	From	any	given	stakeholder,	the	flows	of	tangible
and/or	intangible	value	to	others	are	represented	by	outward-pointing	arrows.	The	team	needs
to	reach	out	to	each	stakeholder	to	verify	that	the	value	exchange	as	defined	is	reasonably
accurate	and	complete	and	reflects	an	acceptable	value	exchange	for	their	role	in	delivering
the	user	experience.



Along	with	understanding	the	value	exchange,	the	team	must	also	test	the	proposed	solution
with	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	complete	in	its	first	version,	and	the
“to	be”	experience	map	may	have	hidden	assumptions	or	significant	gaps	that	must	be
addressed.	Learning	cycles	at	this	point	in	the	innovation	process	consist	of	rapid	experiments
and	good	use	of	prototypes.	The	speed	and	ease	of	rapid	experiments	has	a	beneficial	side
effect:	it	fosters	excitement	and	brings	energy	to	the	team,	and	keeps	potential	solutions	alive
while	they	get	refined	and	improved.

The	“to	be”	experience	map	notes	two	areas	of	concern	to	the	team	if	the	Tele-PT	concept	is	to
effectively	deliver	an	improved	user	experience.	User	training	and	user	acceptance	issues
raise	a	number	of	specific	questions	around	which	the	team	could	devise	experiments	to	refine
the	concept.	For	example,	the	team	could	role-play	a	series	of	exercises	in	different	postures
(standing,	lying	down,	etc.)	to	test	how	well	the	Tele-PT	device	captures	the	range	of	exercise
motions	likely	to	be	performed	by	patients.	The	team	could	also	test	training	material	with
several	types	of	users	to	see	how	well	patients	understand	the	Tele-PT	features	and	usage.	By
conducting	a	variety	of	experiments,	the	team	can	quickly	learn	about	any	shortcomings	in	the
new	concept,	take	corrective	action,	and	move	the	concept	closer	to	successfully	implementing
a	more	valuable	user	experience.

4.4	Conclusion
This	chapter	offers	a	high-level	look	at	customer	experience	mapping.	While	we	reviewed	a
number	of	concepts,	tools,	and	methods	related	to	the	topic,	readers	interested	in	more	detail
can	find	many	more	sources	of	relevant	information	in	our	cited	references	and	in	the	growing
list	of	books	and	articles	about	user	experience	and	innovation.	Our	example	of	a	patient's
physical	therapy	experience	demonstrated	how	experience	maps	can	be	effectively	utilized	to
add	value	and	satisfy	user	needs.	Since	the	focus	is	on	the	user's	perspective,	experience
mapping	is	a	valuable	component	of	the	innovation	process	for	any	product/service/brand
combination.

Each	innovation	project	will	vary	in	budget,	time	constraints,	staffing,	and	a	host	of	other
practical	constraints.	Specific	challenges	of	any	experience	mapping	effort	will	therefore	vary
from	project	to	project.	An	organization	should	nonetheless	try	to	consistently	apply	several
aspects	of	experience	mapping.	The	first	is	to	stay	user-focused,	recognizing	that	understanding
at	least	something	about	users	is	better	than	knowing	nothing.	It	is	also	imperative	to	keep	the
team	involved,	even	if	outside	organizations	are	used	to	assist	in	the	user	research	efforts.
Since	the	project	team	ultimately	must	craft	the	innovative	solution,	it	is	important	that
knowledge	about	users	resides	within	the	team.	Of	course,	good	user	research	techniques
should	be	utilized,	even	if	budget	or	time	constraints	do	not	allow	the	team	to	do	everything	it
would	want.	Finally,	consistent	with	most	design	thinking	techniques,	the	team	should	give
itself	room	to	learn,	refine,	and	iterate.

We	offer	a	few	final	suggestions.	First,	the	best	way	to	build	skills	in	experience	mapping	is	to



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

Lauren	Weigel
Empire	Level—Division	of	Milwaukee	Tool

Introduction
This	chapter	includes	the	following	objectives:	It	starts	by	outlining	why	people	involved	in
new	product	development	have	challenges	when	coming	up	with	new	ideas.	It	then	explains
why	there	is	a	need	for	a	systematic	method,	or	approach,	to	connect	the	people	responsible	for
coming	up	with	new	product	solutions	to	the	user.	It	goes	on	to	describe	a	method	based	on
design	thinking	principles,	which	can	be	used	to	help	bridge	user	research	findings	to	concept
generation	and	concludes	by	explaining	how	this	method	can	be	applied	in	industry.

5.1	Challenges	in	Idea	Generation
Coming	up	with	new	product	ideas	and	innovations	is	not	an	easy	task.	The	process	of	coming
up	with	new	ideas	can	sometimes	feel	challenging	for	a	number	of	reasons.	Sometimes	the
team	coming	up	with	a	new	product	idea	has	been	working	on	that	particular	product	line	for	a
long	period	of	time.	They	may	have	years	of	experience	working	on	one	product,	and	for	that
reason	they	may	consider	themselves	experts	in	that	category.	In	this	case,	their	experience
with	what	the	product	can	and	can't	do	can	actually	create	a	barrier	to	their	creativity	when
attempting	to	reinvent	or	even	refresh	a	product.	They	may	be	very	good	at	improving	a
product's	performance	or	optimizing	its	technology,	but	they	may	struggle	when	it	comes	to
effectively	evaluating	the	relevance	of	the	product	to	a	user.	However,	when	deciding	to	enter
a	new	category,	the	team	faces	different	obstacles	in	ideation.	The	team	may	have	limited
exposure	to	the	product	category	that	they	are	entering	and	they	may	not	be	familiar	with	users
of	that	particular	product.	This	lack	of	familiarity	can	limit	their	ability	to	create	a	competitive
product	with	innovation	that	is	meaningful	to	the	end	user.	Ideation	can	also	be	challenging
simply	because	it	can	be	hard	to	come	up	with	a	new	ideas.	Even	if	we	have	substantial
research	and	clear	findings	on	the	end	user,	the	transition	from	research	findings	to	concept
generation	is	challenging.	Often,	the	solutions	that	come	from	the	concept	generation	phase	lack
a	meaningful	connection	back	into	the	user	research.

5.2	The	Need	for	a	Systematic	Method	to	Connect	to	the
User
A	deep	understanding	of	the	user	and	his	or	her	experience	can	help	us	develop	more



meaningful	solutions.	Unfortunately,	it	is	at	times	hard	for	people	tasked	with	designing	a	new
product	or	system	to	understand	the	user.	Even	experienced	industrial	designers,	engineers,
marketing	professionals	and	other	new	product	development	(NPD)	team	members	struggle
with	understanding	the	needs	of	users.	This	is	challenging	to	team	members	for	several
reasons.

The	first	reason	is	that	team	members	may	simply	lack	a	comprehensive	understanding	of	their
users.	Often,	this	is	a	result	of	a	lack	of	ethnographic	research	on	their	end	users'	needs.	The
team	may	not	have	conducted	ethnographic	research	and	they	may	lack	real	insight	into	what
their	end	users'	experiences	are.	They	may	have	relied	exclusively	on	quantitative	data	to
formulate	a	profile	of	their	end	user.	While	quantitative	data	is	important	in	constructing	a	user
profile	and	can	provide	directional	information,	it	doesn't	truly	expose	any	rich	end-user
experience	information.	Sometimes	even	when	a	team	has	conducted	ethnographic	research,	the
research	that	they	have	conducted	may	lack	depth	and	may	not	be	truly	representative	of	their
users'	experience.

One	of	the	other	reasons	that	team	members	face	obstacles	when	understanding	their	end	user
is	that	it	is	natural	for	the	people	on	the	teams	to	think	of	themselves	as	the	intended	user,	when
in	fact	they	are	not.	This	is	evident	in	a	person's	quick	reaction	to	denounce	or	eliminate	an
idea	during	a	brainstorming	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	judgment	of	an	idea	being	good	or	bad
indicates	that	they	are	thinking	of	themselves	as	the	end	user.	This	is	a	false	assumption	on	their
behalf	because	their	personal	preferences,	demographic	information,	needs,	pain	points,	and
the	problems	and	frustrations	they	have	with	a	product	and/or	within	a	system,	may	be	very
different	from	the	intended	users'.	Getting	team	members	to	separate	themselves	and	their
personal	judgments	from	what	is	important	to	the	end	user	can	be	challenging.

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

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



between	research,	product	ideation,	and	conceptualization.	Often,	during	the	development	of	a
new	product,	there	is	a	lot	of	velocity	in	the	research	phase.	Many	research	insights	are
collected,	but	the	research	findings	don't	always	make	their	way	into	new	ideas	and
innovations.	Sometimes	people	“stall”	in	taking	the	research	findings	and	turning	them	into	a
product	idea.	This	method,	shown	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,	Empathize,	and	Ideate	method.

This	method	was	inspired	by	a	combination	of	methods	used	in	industry	during	the	NPD
process,	specifically	for	envisioning	new	products	and	for	reimagining	stagnant	products	and
product	categories.	While	working	in	new	product	development	and	participating	in	and
conducting	cross-functional	brainstorming	sessions,	I	found	a	few	key	methods	that	helped	to
drive	new	ideas	in	static	product	lines.	After	transitioning	from	industry	to	academia,	I
attempted	to	extract	and	streamline	some	of	the	things	that	worked	from	these	sessions	into	one
method	that	could	be	executed	within	a	three-hour	studio	time	frame	that	mimicked	the	industry
environment.	The	method	needed	to	take	findings	discovered	through	ethnographic	research
and	provide	a	means	for	the	students	to	deeply	understand	them	so	they	could	come	up	with
user	inspired	product	solutions	during	the	concept	generation	phase.	It	was	important	that	the
method	had	a	process	and	a	pace	that	would	actively	engage	the	students	in	a	collective
realization	of	what	the	research	findings	meant	and	would	allow	them	to	identify	and	arrive	at
their	own	separate	approach	to	a	product	solution.

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

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



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

The	method	follows	the	three	key	steps	shown	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	what	the	user's	pain	points	are.	In	the	final	step,	the	participants	use	the
information	generated	in	the	previous	two	steps	and	ideate	solutions	that	are	specific	to	the
user.	These	activities	are	summarized	in	three	key	steps:	visualizing,	empathizing,	and	ideating.
This	method	also	employs	alternating	periods	of	action	followed	by	subsequent	reflection.	The
team	is	required	to	reflect	on	the	ethnographic	research	they	conducted	together	and	draw	their
own	personal	insights	from	it.	This	is	followed	by	activities	that	require	them	to	reflect	on
their	own	conclusions	and	communicate	their	insights	to	the	team.	This	process	of	team
research	followed	by	individual	reflection	and	thinking,	and	then	interactive	communication,
helps	the	team	make	sense	of	the	research	and	gain	a	deeper	understanding	of	its	implications.
It	also	helps	the	team	move	forward	with	a	clearer	product	vision	in	the	concept	generation
phase.



Figure	5.2	Using	the	Visualize,	Empathize,	and	Ideate	method.

This	method	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.	Also,	it	should	not	be	assumed	that
the	ideas	that	are	a	result	of	this	method	are	immediately	usable.	The	ideas	are	in	their	earliest
phase	and	usually	just	a	starting	point	that	will	need	to	be	built	on	in	order	for	them	to	become
a	usable	concept.

5.4	The	Importance	of	Visualizing	and	Empathizing
before	Ideating
The	order	of	this	process	is	intentional	and	significant	to	the	outcome.	The	goal	of	this	method
is	to	specifically	get	user-inspired	ideas	that	will	generate	innovations,	not	ideas	that	are	a
result	of	personal	preference	or	the	preference	of	the	team	or	organization.	In	order	to
accomplish	this,	visualization	of	the	user	must	be	completed	first.	The	team	members	need	to
“see”	the	user	before	they	can	establish	an	exhaustive	list	of	what	the	user's	pain	points	are.
The	way	that	the	visualization	process	is	applied	can	be	entertaining	for	participants	and	is
relatively	easy	for	them	to	do	making	it	a	good	starting	point	to	get	the	group	engaged.	Team
members	are	asked	to	reflect	on	the	ethnographic	research	and	to	visualize	the	end	user	and
then	assemble	a	visual	map	of	the	user.	The	visual	map	includes	images	cut	from	magazines
that	show	things	about	the	users'	lives,	including	what	products	they	may	own,	the	type	of	house
they	may	live	in,	things	that	are	important	to	them,	and	so	on.	The	process	of	creating	a	visual
map	is	important	because	it	allows	the	team	to	build	consensus	by	coming	to	a	collective



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

Once	the	team	has	a	cohesive	vision	of	the	end	user,	they	can	begin	the	empathizing	process.
The	goal	of	the	empathizing	phase	is	to	get	the	team	to	deeply	understand	what	the	user's	pain
points	are.	This	is	important	because	it	helps	the	team	look	at	the	product,	system,	or	service
experience	from	the	view	of	the	user.	Doing	this	helps	the	team	come	up	with	more	purposeful
ideas	and	innovations	that	the	user	will	value	and	ultimately	pay	for.	They	do	this	by
referencing	the	visual	map	of	the	user	they	put	together,	reflecting	on	the	ethnographic	insights,
and	drawing	conclusions	on	what	the	users	pain	points	are.	This	list	becomes	the	catalyst	for
ideating.

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

After	the	project	was	kicked	off	with	the	client,	the	studio	was	divided	into	three	teams	to
conduct	ethnographic	research.	The	three	ethnographic	research	teams	included	user,	technical,
and	market	research	teams	(Figure	5.3).	The	three	research	teams	represented	the	cross-
functional	teams	that	make	up	the	NPD	process	in	industry.	The	user	research	team	represented
the	roles	that	industrial	designers,	product	managers,	and/or	marketing	research	team	members
have	in	industry.	The	technical	team	was	tasked	with	uncovering	technical	findings	similar	to
what	engineering	and/or	research	and	development	would	contribute.	The	market	research
team	focused	on	looking	at	market	trends,	competitive	analysis,	and	benchmarking,	mimicking
the	product	management	and	marketing	functions	in	industry.	The	goal	of	the	research	was	for
students	to	understand	what	users'	pain	points	were	with	the	existing	solutions	in	that	product
category.	Each	team	was	responsible	for	compiling	insights	from	their	research.	The
ethnographic	research	that	was	collected	during	this	phase	became	the	foundation	for	the
Visualize,	Empathize,	and	Ideate	method.



Figure	5.3	Technical,	market,	and	user	research	teams.

The	technical	research	team	included	four	students.	The	team	started	by	conducting
performance	testing	on	competitive	products.	They	set	up	tests	that	mimicked	how	users	would
interface	with	the	product.	They	also	tested	the	product	to	failure	to	fully	understand	its
capabilities.	Then	they	disassembled	them.	During	this	product	tear-down,	they	timed
themselves	to	determine	how	long	it	would	take	to	access	maintenance	and	service
components.	This	team	also	interviewed	service	and	maintenance	professionals	to	identify
what	were	common	issues	with	existing	products.	They	also	researched	new	technologies	that
were	emerging	in	this	category	and	related	categories	that	could	be	employed	in	their	design
solution.

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

The	user	research	team	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,	commercial,	and	industrial	markets.	After	identifying	users,	they	visited
each	of	them	and	conducted	ethnographic	observations	and	interviews.	The	team	conducted
product	interceptions,	where	they	took	existing	products	into	public	places	and	interviewed
people	about	their	experience	with	that	particular	type	of	product.	During	these	product



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

The	teams	were	not	only	assigned	with	providing	raw	research	data	(images,	videos,
transcripts,	etc.),	but	they	were	also	tasked	with	providing	meaningful	and	actionable	key
insights.	To	discover	these	key	insights,	the	teams	had	to	ask	themselves,	“What	does	this	data
mean?	And	how	can	it	inform	a	new	solution?”	These	key	insights	helped	them	clearly
articulate	not	only	what	they	had	done	but	why	they	had	done	it	and	what	was	important	about
it.

After	the	ethnographic	research	was	collected,	organized,	and	analyzed,	the	Visualize,
Empathize,	and	Ideate	method	was	implemented.	The	studio	was	set	up	in	advance	to	facilitate
an	effective	environment	for	design	thinking.	One	wall	was	divided	into	three	sections,	each
section	representing	a	market	segment	(residential/home	users,	professional	users,	and	do-it-
yourself/light	professional	users).	The	market	and	user	research	teams	identified	these	three
segments	in	this	product	category	after	conducting	their	research.	Each	section	of	the	wall	was
labeled	with	the	target	user	segment	name.	The	output	from	the	research	was	hung	up	around
the	room	making	it	visible	and	accessible	to	all	of	the	student	participants.	These	research
outputs	included:	product	opportunity	maps,	brand	profile	charts,	sequence-of-use	charts,
exploded	views	of	existing	products,	product	comparison	charts,	and	so	on.	Work	areas	were
put	together	in	the	center	of	the	room.	Groups	of	desks	were	arranged	as	designated	work	areas
for	the	students	to	sit	at	while	participating	in	this	phase	of	the	design	thinking	method.	The
work	areas	included	a	diverse	selection	of	magazines	so	that	the	students	had	many	images	to
select	from,	sticky	notes,	markers,	tape,	and	scissors.

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



Figure	5.4	Creating	visual	maps.

Once	the	visual	“collages”	of	the	users	were	complete,	students	were	asked	to	describe	to	the
rest	of	the	class	some	of	the	images	they	selected	and	explain	the	image's	significance	to	that
particular	segment.	During	this	phase,	students	identified	similarities	in	the	imagery	that	was
selected	and	established	a	common	view	for	each	user	segment.

Empathizing	with	the	User
Once	a	strong	visual	of	the	user	was	established,	the	empathizing	phase	began.	Students	were
asked	to	identify	the	pain	points	that	each	of	the	user	segments	had	with	existing	products	and
product	solutions.	The	empathizing	phase	began	with	students	imagining	themselves	as	the	user
segment	they	created	with	imagery.	They	were	then	asked,	“What	challenges	would	you	have
with	the	existing	product	solutions	if	you	were	this	user?”	and	“What	challenges	did	you	see
the	user	have	with	this	product	when	you	observed	them	during	the	ethnographic	research?”	As
the	students	responded,	a	pain	points	list	was	created	next	to	each	of	the	visual	collages	that
represented	the	user	groups.

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



productive	team	synergy	that	they	leveraged	to	come	up	with	new	ideas.	Each	team	was	given
a	different	colored	stack	of	sticky	notes	and	markers.	The	teams	were	asked	to	come	up	with
solutions,	in	the	form	of	product	ideas,	that	would	solve	these	user	pain	points	by	writing	down
their	ideas	or	drawing	sketches	of	their	ideas	on	the	sticky	notes.	As	they	came	up	with	ideas,
they	placed	their	sticky	notes	on	the	visual	map	of	the	user	segment	that	the	idea	was	most
applicable	to	(Figure	5.5).

Figure	5.5	Ideating.

After	the	ideating	phase	of	the	method	was	complete,	students	were	tasked	with	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	were	asked	to	bring	in	five	images	of
existing	products,	in	different	product	categories,	that	demonstrated	functional	solutions	that
could	be	applied	to	the	ideas	that	the	team	came	up	with	during	the	ideating	phase.	The	purpose
of	this	exercise	was	to	help	them	find	examples	of	products	with	functions	that	they	could	draw
inspiration	from	during	the	concepting	phase,	the	phase	where	they	started	transforming	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	might	be	applied	in	a
product	solution.	As	each	student	presented	their	five	products,	the	rest	of	the	class	was	given
sticky	notes	to	write	and	draw	new	ideas	on	as	they	were	listening.	After	each	student	finished
presenting	a	product	and	its	function,	the	rest	of	the	students	placed	their	new	ideas	on	and
around	the	product	image.



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

The	three	different	teams	that	the	students	were	initially	divided	into	(technical,	user,	and
market)	were	designed	to	mimic	industry.	In	industry,	the	technical	team	represents
engineering,	manufacturing,	research	and	development.	The	user	team	may	include	industrial
designers,	anthropologists,	interaction	designers,	psychologists,	and	so	on.	And	the	market
team	could	include	market	researchers,	analysts,	product	managers,	and	the	like.	In	most	cases
in	industry,	these	teams	are	fully	integrated	and	are	working	side	by	side	throughout	the	product
development	process.	There	are	different	ways	to	approach	this	method,	with	pros	and	cons	to
each	approach.

Additionally,	and	most	importantly,	through	active	participation	and	synthesis	of	the	research
data,	participants	are	able	to	understand	all	aspects	of	the	research	findings,	and	examine	them
at	a	level	deeper	than	through	a	summarized	report	or	presentation.	Engaging	all	of	the	cross-
functional	participants	tasked	with	bringing	a	new	product	to	market	in	one	participatory
exercise	where	they	are	challenged	to	visualize	the	users,	empathize	with	them,	and	then	ideate
by	coming	up	with	solutions	helps	them	embed	the	findings	into	their	product	solutions.
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Introduction
When	facing	a	design	problem,	designers	across	disciplines	often	fall	into	familiar	patterns,
and	have	difficulty	producing	creative	designs.	Where	do	new	design	ideas	come	from?	This
chapter	presents	a	new	tool	to	help	with	idea	generation	called	Design	Heuristics.	These
heuristics	capture	the	cognitive	“shortcuts”	that	designers	know	to	help	them	produce	many
candidate	designs	with	interesting	variations	to	choose	among.	Through	empirical	studies	of
industrial	and	engineering	designers	working	on	a	variety	of	consumer	products,	a	total	of	77
Design	Heuristics	for	use	in	new	product	development	were	identified.	This	empirical
evidence	supports	the	value	of	the	Design	Heuristics	tool	in	generating	new	designs	across
disciplines.

Next,	we	describe	how	to	use	Design	Heuristics	for	idea	generation	in	design	contexts.	Design
Heuristics	help	designers	by	suggesting	specific	ways	to	develop	new	concepts,	and	to	modify
and	extend	existing	concepts.	Each	heuristic	offers	new	possibilities	for	introducing	variation.
These	easy-to-use	guidelines	are	described	through	examples	of	designers	generating	new
concept	ideas.	Design	Heuristics	can	be	applied	to	any	type	of	product	design,	and	examples	of
their	use	in	award-winning	consumer	products	are	provided.	Studies	of	designers	using	this
Design	Heuristics	tool	have	shown	its	effectiveness	in	generating	more,	more	varied,	and	more
creative	designs.	As	a	design	tool	based	on	evidence	from	the	practice	of	designers,	and
empirically	tested	for	effectiveness,	Design	Heuristics	are	a	helpful	tool	for	designers	in	any
area	interested	in	uncovering	new	ideas.

6.1	Where	Do	New	Design	Ideas	Come	From?
In	the	earliest	phases	of	the	design	process,	design	thinking	typically	focuses	on	identifying
user	needs.	Using	these	insights,	designers	begin	to	identify	possible	solutions.	The	best
opportunity	to	identify	creative	solutions	depends	on	considering	many	different	ideas.	But



designers	attempting	to	generate	new	ideas	often	fall	into	a	trap:	while	the	first	idea	or	two
may	come	easily,	it	is	often	difficult	to	generate	more	and	different	ideas.	This	is	simply	a
result	of	the	way	we	think:	what	comes	to	mind	may	be	the	most	obvious,	familiar	ideas	based
on	existing	designs.	As	a	result,	designers	are	often	“fixated”	on	their	first	ideas	(Purcell	&
Gero,	1996).	In	the	early	concept	generation	phase,	a	goal	is	to	create	as	many	different	ideas
as	possible.	If	many	alternative	concepts	are	generated,	then	the	best	of	these	potential	designs
can	be	selected	for	further	examination.	So	how	can	designers	generate	many	different
concepts	to	consider?	How	can	designers	best	explore	possible	concepts	and	consider	many
different	ideas	during	the	early	stages	of	product	design?

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

6.2	A	Tool	to	Assist	with	Idea	Generation:	Design
Heuristics
To	answer	this	question,	our	research	group	set	out	to	empirically	study	the	ways	that	designers
generated	concepts.	Consider	this	example	from	a	project	described	to	us	by	an	industrial
designer:	The	task	was	to	create	a	set	of	novel	desktop	accessories	that	could	be	manufactured
and	given	to	clients	to	promote	an	office	products	company.	For	inspiration,	the	designer
looked	through	a	magazine	and	came	across	a	flower	vase	that	made	use	of	circles	with
overlapping	edges.	By	expanding	on	this	form,	she	created	a	drawing	of	circular	shapes	with
one	“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,	middle	piece	to	go	in	opposition	to
the	others.	This	“flip”	to	change	the	orientation	of	one	piece	created	an	office	accessory
(bottom	image)	that	is	striking	in	its	creativity.	In	this	example,	the	designer	described
following	a	strategy	of	refining	the	form	by	“flipping”	an	element.



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

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

6.3	How	Design	Heuristics	Were	Identified:	The
Evidence	Base
In	our	empirical	studies,	we	set	out	to	sample	design	thinking	in	idea	generation	in	two
domains:	industrial	design	and	engineering	design.	By	studying	new	idea	generation	across
these	two	disciplines,	we	hoped	to	uncover	potential	strategies	in	design	creation	that	will	be
helpful	to	designers	in	any	discipline	as	they	develop	new	products.

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



engineering	designer	examined	their	design.	From	close	analysis	of	each	concept,	we
identified	systematic	changes	that	suggested	underlying	cognitive	heuristics.	For	example,
“repeat	a	component”	was	a	heuristic	often	used	in	the	designs	to	amplify	the	collection	of
solar	energy.	This	same	heuristic	was	apparent	in	the	work	of	different	designers	across	fields.
This	suggests	“repeat	a	component”	might	be	a	useful	design	heuristic	to	apply	to	concepts	in
order	to	introduce	variety	in	designs.

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

Across	design	activities	and	across	disciplines,	with	existing	and	new	products,	the	use	of
Design	Heuristics	was	strikingly	evident.	They	included	concepts	from	designers	working	on
familiar	consumer	products,	both	durable	and	nondurable	goods,	interior	designs,	and
technology-based	products.	While	the	results	may	also	be	applicable	to	the	design	of	services
and	industrial	needs,	our	emphasis	in	the	studies	was	on	consumer	product	designs.	Through
this	major	review	of	a	large	body	of	concepts	generated	by	professional	designers,	we
identified	a	final	set	of	77	different	Design	Heuristics.	While	the	evidence	of	Design	Thinking
was	observed	from	individual	designers,	we	expect	Design	Heuristics	to	be	just	as	evident	in
groups	working	together	(as	we	describe	in	Section	6.4).

6.4	77	Design	Heuristics	for	Idea	Generation
Our	next	goal	was	to	take	these	systematic	observations	of	evidence	about	Design	Thinking	and
turn	them	around	to	use	as	guidelines	to	help	other	designers.	The	Design	Heuristics	were
formulated	as	a	tool	that	would	help	designers	apply	each	observed	heuristic	within	new
design	problems.	Each	heuristic	was	named	and	described,	and	published	on	a	4-by-6-inch
card	along	with	an	abstract	image	(see	Figure	6.2).	The	back	of	each	card	depicted	two
existing	consumer	products	that	showed	how	the	heuristic	was	used	in	other	contexts.	For
every	heuristic,	one	of	the	illustrations	shown	was	a	design	for	a	chair.	Designers	continue	to
create	interesting	variations	of	this	product;	for	example,	one	industrial	designer	is	conducting
a	project	to	design	1,001	new	chair	concepts.1



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

©	Design	Heuristics,	LLC.

In	the	Design	Heuristic	shown	in	Figure	6.2,	the	suggestion	is	to	consider	using	an	“opposite
surface”	to	add	new	functions	for	the	product.	For	example,	a	shelf	is	designed	to	hold	objects
on	top	of	it,	but	it	can	also	serve	a	purpose	with	its	opposite	side,	such	as	hanging	hooks.	This



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

The	77	Design	Heuristics	cover	a	wide	range	of	possible	variations	for	concepts	(see
appendix)	(Yilmaz,	Daly,	Seifert,	&	Gonzalez,	2014).	Some	of	the	heuristics	address	ways	to
change	the	form	of	the	product,	such	as	changing	its	geometry;	twisting,	rolling,	or	nesting;	or
stacking,	telescoping,	or	folding	to	conserve	space.	Simple	changes	in	shape	resulting	from
these	heuristics	can	add	interesting	diversity	to	the	look	of	the	resulting	concepts.	Other
heuristics	address	changes	to	function,	such	as	using	multiple	components	for	one	function,
using	a	common	base	to	hold	components,	redesign	joints,	and	adjusting	function	through
movement.	Each	Design	Heuristic	serves	as	a	prompt	to	encourage	designers	to	both	introduce
intentional	variation	and	to	consider	more	efficient	functional	qualities	within	their	designs.

A	critical	theme	within	the	Design	Heuristics	is	to	develop	concepts	based	on	user	needs.	For
example,	“adjust	functions	for	specific	users”	suggests	altering	the	concept	to	accommodate
differences	among	users,	such	as	height	or	age.	Other	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	customize,	reconfigure,	reorient,	and	assemble	the	product.
The	needs	and	role	of	the	user	are	central	to	product	development,	and,	consequently,	the
heuristics	observed	in	expert	designs	often	addressed	user	needs.

Another	design	concern	reflected	in	the	observed	Design	Heuristics	is	sustainability.	This	is
represented	by	heuristics	such	as	reduce	material,	use	recyclable	materials,	use	packaging	as	a
functional	component,	repurpose	packaging,	use	human-generated	power,	and	make	products
recyclable.	Bringing	sustainability	issues	into	conceptual	design	is	important	to	both	users	and
manufacturers,	and	these	and	other	heuristics	help	to	drive	changes	in	concepts	toward	this
goal.	For	example,	the	“use	packaging	as	functional	component”	heuristic	raises	the	notion	of
planning	packaging	that	becomes	part	of	the	product.	In	the	product	example	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	An	example	card	depicting	the	nature	of	a	specific	Design	Heuristic.	This	heuristic
suggests	using	packaging	as	part	of	the	product,	and	it	is	illustrated	in	two	consumer	products.

©	Design	Heuristics,	LLC.

6.5	How	to	Use	Design	Heuristics	to	Generate	Design
Concepts



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



Figure	6.4	The	“bend”	heuristic	adds	changes	to	surfaces	to	introduce	contours.
©	Design	Heuristics,	LLC.

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



second	example,	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	more
comfortable	sitting.

Figure	6.5	Three	different	chair	designs	by	study	participants	where	the	heuristic	“bend”	is
observed.

The	Design	Heuristic	aids	the	designer	by	suggesting	a	“prompt”	or	direction	for	the	design,
adding	a	more	specific	intent	to	the	creation	of	a	concept.	However,	there	is	still	plenty	of
latitude	for	the	designer	in	that	they	can	choose	different	parts	of	the	concept,	materials,	angles,
forms,	and	even	functions	to	alter	with	the	use	of	“bend.”

For	example,	if	you	are	focusing	on	user	needs	(Chapter	1)	and	want	to	explore	concepts
related	to	it,	you	can	choose	heuristics	such	as	“adjusting	based	on	demographics,”	or	think
about	how	to	“incorporate	user	input”	to	customize	seating.	However,	you	can	consider	any	of
the	77	Design	Heuristics	to	allow	a	playful	exploration	of	possible	designs.	Trying	out
different	heuristics	in	any	order	may	lead	you	to	surprising	ideas.	Each	heuristic	can	be
applied	to	any	problem,	and	often,	more	complex	designs	may	be	created	by	repeatedly
applying	the	heuristic,	or	by	applying	another	heuristic	to	the	same	concept.	Through	this
method,	a	chain	of	concepts	can	be	generated	where	more	variations	are	introduced	by	adding
more	heuristic	prompts	to	your	thinking.	For	example,	in	Figure	6.6,	a	participant	created	a
concept	that	combines	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	when	placed
facedown,	combining	use	of	the	“bend,”	“synthesize	function,”	and	“convert	for	a	second
function”	Design	Heuristics.

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

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

We	also	tested	the	usefulness	of	Design	Heuristics	for	a	design	team	working	together	as	a
group.	This	involved	a	very	experienced	group	of	engineering	designers	redesigning	a
commercial	product	line	in	a	workshop	setting	(Daly,	Christian,	Yilmaz,	Seifert,	&	Gonzalez,
2012).	These	professional	engineers	used	the	Design	Heuristics	by	discussing	each	of	the



cards	provided	and	exploring	how	each	heuristic	might	apply	to	specific	products.	The	team
generated	new	designs	even	though	they	had	worked	on	these	products	for	many	years.	For
example,	from	the	heuristic	“incorporate	user	input,”	the	team	considered	multiple	ways	to
provide	feedback	to	inform	users	about	how	to	make	adjustments.	This	card	prompted	the
designers	to	reconsider	options	for	user	input,	and	new	designs	followed.	These	results	suggest
that	the	combination	of	Design	Heuristics	and	group	interaction	may	enhance	diverse	idea
generation.	Our	studies	confirm	the	value	of	the	Design	Heuristics	tool	for	assisting	designers
in	generating	more	creative	concepts.

6.7	Conclusion
Designers	across	disciplines	face	substantial	challenges	in	generating	creative	concepts.
Thinking	of	many	diverse	concepts	may	be	very	helpful	in	selecting	the	most	promising	designs
based	on	user	needs	and	context.	But	it	is	often	difficult	to	think	of	designs	that	are	different
from	the	ones	already	generated.	To	address	this	problem,	our	research	has	investigated	how
expert	designers	introduce	variations	within	their	concepts.	The	resulting	tool,	77	Design
Heuristics,	captures	each	of	the	observed	design	strategies	observed	across	disciplines	and
illustrates	their	use	in	existing	products.	Studies	of	both	expert	and	novice	designers	using
Design	Heuristics	have	verified	their	utility	in	generating	creative	designs.	This	chapter
provides	information	about	the	set	of	77	Design	Heuristics,	and	describes	how	to	use	them	in
design	problems.2	Design	Heuristics	are	a	useful	tool	for	designers	in	any	domain	who	want	to
maximize	the	diversity	of	the	concepts	they	generate	in	order	to	create	their	best	designs.

6.8	Appendix
77	Design	Heuristics	Extracted	from	Designers'	Concepts

# Design	Heuristic Definition
1 Add	Levels Identify	different	levels	of	the	product	functions	and	add	a	series	of

gradual	changes	to	facilitate	gradual	transitions	of	uses.
2 Add	motion Apply	motion	as	part	of	the	product's	function.	Consider	how	this	can

decrease	the	need	for	user	activity	or	act	as	a	playful	attribute.
3 Add	natural	features Explore	relationships	between	the	product	and	nature	to	improve

function	or	aesthetics.
4 Add	to	existing

product
Add	an	existing	item	to	the	product's	functions.	Consider	physical
attachment,	creating	a	system,	or	defining	relationships	to	products.

5 Adjust	function
through	movement

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

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



specific	users education,	and	diverse	abilities;	allow	each	user	to	adjust	functions.
7 Align	components

around	center
Arrange	extra	components	around	a	main	function.	Consider
arrangement	or	configuration	around	a	circular	design	element.

8 Allow	user	to
assemble

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

9 Allow	user	to
customize

Involve	the	user	by	giving	them	customization	options.	Consider	how
this	provides	the	user	with	a	sense	of	ownership	and	awareness.

10 Allow	user	to
rearrange

Allow	the	user	to	change	the	configuration	of	components	for
adjustable	functions	by	simple	attachments	or	alignments	of
components.

11 Allow	user	to
reoricut

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

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

13 Apply	existing
mechanism	in	new
way

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

14 Attach	independent
functional
components

Identify	different	parts	or	systems	with	distinct	functions	and	combine
them	by	assigning	form	to	each,	and	add	a	connection	between	parts.

15 Attach	product	to
user

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

16 Bend Form	an	angular	or	rounded	curve	by	bending	a	continuous	material
in	order	to	assign	different	functions	on	the	bent	surfaces.

17 Build	user
community

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

18 Change	direction	of
access

Use	different	ways	of	approaching	the	product,	such	as	from	the	side
instead	of	the	front,	to	create	more	flexible	solutions.

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

20 Change	geometry Use	a	simpler	geometric	form	to	achieve	the	same	functions.
Changing	from	familiar	forms	redefines	user	interaction	with	the
product.

21 Change	product
lifetime

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

22 Change	surface
properties

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

23 Compartmentalize Divide	the	product	into	distinct	compartments	or	add	a	compartment.



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

25 Convert	2D	to	3D
object

Create	a	three-dimensional	object	by	manipulating	two-dimensional
materials	through	bends,	twists,	creases,	or	joints.

26 Convert	for	second
function

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

27 Cover	or	wrap Overlay	a	cover,	form	a	shell,	or	wrap	the	surface	of	the	product	and
its	parts	with	another	material	to	customize,	add	function,	and
protect.

28 Create	service Develop	a	service	by	defining	interactions	between	the	user	and	a
service	provider.

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

30 Divide	continuous
surface

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

31 Elevate	or	lower Raise	or	lower	the	entire	product	or	its	parts	to	provide	adjustability
in	use	by	allowing	ergonomic	solutions	or	suggesting	additional
functions.

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

33 Expose	interior Show	the	inner	components	of	the	product	by	removing	the	outer
surface	or	making	it	transparent	for	user	perception	and
understanding.

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

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

36 Fold Create	relative	motion	between	product	parts	or	surfaces	by	hinging,
bending,	or	creasing	to	improve	packaging	and	storage.

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

38 Impose	hierarchy	on
functions

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

39 Incorporate
environment

Use	the	living	or	artificial	environment	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	make



input changes	through	an	interface.	Integrate	in	a	cohesive,	intuitive	way.
41 Layer Build	the	product	through	a	series	of	layers	of	similar	or	different

materials	to	provide	various	functions	and	interest.
42 Make	components

attachable	or
detachable

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

43 Make
multifunctional

Identify	a	secondary	complimentary	function	for	the	product	and
create	a	new	form	to	accomplish	both	functions.

44 Make	product
recyclable

Replace	disposable	components	with	reusable	ones	or	vice	versa.
Modify	the	design	according	to	the	capabilities	of	the	new	material.

45 Merge	surfaces Join	the	surfaces	of	two	or	more	components	with	complementary
functions.

46 Mimic	natural
mechanisms

Imitate	naturally	occurring	processes,	mechanisms	or	systems.

47 Mirror	or	Array Reflect	or	repeat	elements	about	a	central	axis	or	point	of	symmetry
to	distribute	force,	reduce	manufacturing	cost,	and	improve
aesthetics.

48 Nest Fit	one	object	within	another.	Design	the	inner	form	of	the	containing
object	to	match	the	outer	form	of	the	contained	object.

49 Offer	optional
components

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

50 Provide	sensory
feedback

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

51 Reconfigure Define	relationships	between	functional	components	and	change	their
configuration;	attachments	or	alignments	of	components.

52 Redefine	joints Identify	the	ways	product	parts	are	connected	and	modify	by
removing,	covering	or	changing	the	orientation	of	joints.

53 Reduce	material Remove	material	from	the	product	by	eliminating	unnecessary
components	or	shaving	structural	elements	to	make	more	efficient.

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

55 Repeat Copy	components	or	an	entire	product	to	enhance	function,	allow	for
multiple	simultaneous	functions,	distribute	load,	and	decrease	costs.

56 Repurpose
packaging

Convert	leftover	packaging	after	the	product	is	removed.	Consider
turning	the	packaging	into	a	game,	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	materials.

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

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

60 Separate	functions Define	functional	components	of	the	product	and	separate	them	into
individual	forms.

61 Simplify Remove	unnecessary	complexity	from	the	product	to	reduce	costs	and
waste,	or	make	the	product	more	intuitive.

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

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

64 Substitute	way	of
achieving	functions

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

65 Synthesize	functions Combine	two	or	more	functions	by	joining	them	to	form	a	new
device.	Consider	how	the	two	functions	can	complement	each	other.

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

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

68 Unify Cluster	elements	according	to	intuitive	relationships	such	as
similarity,	dependence,	proximity,	to	unify	them	for	visual
consistency.

69 Use	common	base
to	hold	components

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

70 Use	continuous
material

Find	ways	to	create	connections	between	parts,	and	apply	one
continuous	material	to	them	to	reduce	parts,	joints,	and	complexity.

71 Use	different	energy
source

Replace	expected	energy	source	and	redesign	accordingly.
Possibilities	include	chemical,	geothermal,	hydroelectric,	solar	and
wind.

72 Use	human-
generated	power

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

73 Use	multiple
components	for	one

Identify	the	core	function	of	the	product	and	use	multiple	components
to	achieve	the	same	function,	with	components	specialized	in	tasks.



function
74 Use	packaging	as

functional
component

Embed	packaging	within	the	product,	create	a	shell	or	cover	for	a
component	or	entire	product	using	the	package,	and	uncover	for	use.

75 Use	recycled	or
recyclable
materials

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

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

77 Utilize	opposite
surface

Create	a	distinction	between	exterior	and	interior,	front	and	back,	or
bottom	and	top	for	complimentary	or	different	functions.

78 Visually	distinguish
functions

Create	visual	relationships	among	product	functions	by	changing
individual	design	elements.
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Chapter	7
The	Key	Roles	of	Stories	and	Prototypes	in	Design
Thinking1

Mark	Zeh

Introduction
Stories	and	prototypes	play	essential	roles	within	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	means	of	communication	between	customers	and	product
developers,	enabling	the	mapping	of	rational	and	emotional	customer	needs	to	concepts	and
ideas.	This	chapter	contains	a	description	of	the	roles	of	stories	and	prototypes	within	a	design
thinking	product	development	process	and	discussion	on	how	to	create	and	use	them.	These	are
illustrated	with	an	example	from	industry.

7.1	A	Design	Thinking	Product	Development
Framework
Since	the	product	development	processes	in	every	organization	differ	by	things	such	as	number
of	phases,	important	milestones,	and	so	on,	they	must	integrate	design	thinking	into	their
processes	in	differing	ways	(Brown,	2008,	2009;	Martin,	2009).	In	this	section,	a	general
product	development	process	will	be	used	to	describe	how	stories	and	prototypes	are	created
and	evolve	throughout	the	development	cycle.

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



Figure	7.1	Three	general	product	development	process	blocks	and	their	components.

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

This	story	fragment	already	contains	testable	elements:	How	many	men	have	this	need?	What	is
the	context	that	leads	up	to	this	problem?	What	are	the	emotional	and	practical	aspects	of
making	this	decision?	What	kinds	of	practical	problems	do	men	who	have	this	problem	face?
After	these	questions	are	answered	through	user	testing,	a	more	complete	story,	supported	with
prototypes,	should	be	built	to	allow	potential	users	to	interact	with	the	story.

The	second	phase,	Build,	Test,	Iterate,	and	Refine,	is	used	for	development	of	the	stories	and
supporting	prototypes.	This	is	done	through	cycles	of	testing	with	users,	evaluating	feedback
from	users,	and	cycles	of	iteration.	The	result	of	this	phase	of	work	should	be	a	set	of	stories
and	prototypes	that	can	be	used	to	describe	the	user	needs	and	problems,	along	with	concepts
that	resolve	them.

The	final	phase,	Validate	and	Communicate	Broadly,	is	used	to	validate	the	concepts
developed	in	the	first	two	phases.	At	this	point,	the	stories	and	prototypes	are	refined	into	use
cases,	product	architectures,	and	product	descriptions.	These	are	validated	through	focus
groups	and	quantitative	user	testing.	Additionally,	they	are	communicated	broadly	through	the
product	development	organization,	by	employing	personas,	scenarios	of	use,	and	preliminary
product	specifications.	All	of	these	terms	will	be	defined	in	the	coming	sections	as	they	are
employed.

7.2	What	Is	a	Story?



Stories	are	the	basis	of	human	communication	for	abstract	concepts.	The	foundational	element
of	storytelling	is	the	creation	of	a	narrative,	upon	which	a	story	can	be	built:	establishment	of	a
plot,	a	point	of	view	from	which	the	story	is	related,	players	in	the	story,	settings	in	which
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
memories,	or	serve	as	a	means	of	validating	cultural	values.	They	help	us	visualize	future
states,	inspire	creativity,	or	see	things	from	the	perspectives	of	other	people.	A	good	story
transforms	a	collection	of	facts	and	experiences	into	shared	concepts	and	meaning.

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

The	function	of	stories	within	the	product	development	process	is	to	create	shared	definitions
of	the	types	of	problems	to	be	solved,	the	contexts	in	which	the	problems	occur,	and	the	types
of	solutions	that	could	resolve	the	problems.	Stories	allow	quick	communication	within	the
complete	product	development	team,	its	intended	customers,	and	its	extended	stakeholder
chain.

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

A	good	product	development	story	informs	its	audience	about	the	functional	activities	and
interactions	among	people,	products,	and	systems.	It	also	reveals	the	emotional	and	rational
needs	of	the	people	in	it.	Understanding	these	things	allows	the	audience	of	the	story	to	feel
empathy	for	the	people	within	it	and	develop	a	“feel”	for	how	credible	interactions	within	the
described	context	could	work.

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

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

2.	 They	should	start	by	introducing	a	context.	Where	does	the	problem	occur?	Who	has	the
problem?	Who	is	involved	in	the	experience	or	solution?

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

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



a.	 Scenarios	built	around	a	use	case.

b.	 A	“day	in	the	life”	of	a	user.

c.	 Product	journeys.

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

a.	 Where	the	story	takes	place.

b.	 What	the	people	in	the	story	look	like.

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

Learning	efficiency	increases	dramatically	with	the	use	of	photographs,	cartoons,	sketches,	and
video,	rather	than	words.	The	human	brain	processes	semantically	complex	information	more
quickly	than	it	does	words	(Hockley,	2008).	Hence,	visually	rich	communication	tells	a	story
faster	and	with	more	subtlety	than	does	a	long	text.

Some	common	formats	for	telling	stories	are:

a.	 Spoken	storytelling.

b.	 Acting	them	out	(in	person	and	with	video).

c.	 Diagramming	and	storyboarding.

d.	 Written	text.

Story	fragments	are	best	worked	out	through	use	of	spoken	storytelling,	acting	out,	and
diagramming.	Story	fragments	arise	as	the	team	tries	to	understand	the	problems	that	need	to	be
solved.	They	originate	from	a	wide	variety	of	sources,	including	user	research	and	marketing
knowledge.	Fragments	are	almost	always	oral	in	nature,	allowing	them	to	be	rapidly	exchanged
and	iterated.	Often,	they	are	declared	in	forms	like:	“…	the	people	we	saw	use	text	for	almost
all	communications	now,	but	can't	do	this	well	while	walking.	None	of	them	felt	comfortable
using	speech	commands	in	public	either…”	This	fragment	can	be	instantly	acted	out,	tested	in
real	situations,	and	rapidly	expanded	into	a	full	scenario	of	“texting	while	walking.”	After	this
scenario	has	been	developed,	the	story	may	be	used	to	generate	solution	hypotheses.	These
may	be	included	in	the	story	and	similarly	acted	out,	tested	in	real	situations,	and	expanded
further	through	iteration.

As	an	example	of	how	to	rapidly	develop	a	story	to	help	the	product	development	team
advance	their	understanding	of	a	user	problem,	let's	use	the	previously	introduced	example	of
the	man	trying	to	select	clothing	to	wear	on	a	concert	date.	Print	format	restricts	this	to	using
methods	c	and	d	from	above:



Ed	is	a	50-year-old	engineer	living	in	Berlin.	He	has	been	standing	in	front	of	his	closet
for	a	while,	trying	to	figure	out	what	to	wear	tonight.	In	an	hour	he's	going	to	pick	up	his
girlfriend	Elise,	the	owner	of	a	chain	of	luxury	hotels,	to	go	see	La	Traviata	at	the	city
opera.

Afterward,	they'll	go	for	a	drink	at	a	popular	new	bar,	then	go	to	dinner	at	a	cool	new
restaurant,	where	they'll	meet	some	friends.	Ed	asks	himself	nervously:	“What	to	wear	so
that	I'm	not	over-	or	underdressed,	Elise	is	pleased,	and	I'm	comfortable?!?”

This	story	describes	one	of	the	scenarios	where	an	example	target	customer	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	shown	in	Figure	7.2,	illustrating	the	key	elements	in	the	story.
One	of	these	photos	was	created	by	a	team	member	acting	out	the	situation,	others	were
assembled	from	stocks	of	images.	The	characters	are	described	in	very	thin	detail,	but	enough
so	that	the	reader	can	visualize	them.

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

Courtesy	of	Sabine	Muth.

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



the	characters,	the	contexts,	and	the	problems,	but	it	is	not	written	at	such	a	high	resolution	that
it	appears	definite.	It	serves	the	functions	of	communicating	the	problem,	starting	discussions,
and	brainstorming	solutions.

“Ed”	and	“Elise”	are	personas—composite	characters	created	to	represent	important	types	of
customers.	They	have	functional,	emotional,	and	personal	characteristics	shared	by	people	of
selected	typologies.	Personas	bring	focus	to	a	story,	forcing	you	to	tell	it	through	the	actions
and	views	of	people	relevant	to	your	business	(Mulder	&	Yaar,	2007).	Besides	the	functionally
focused	criteria	of	the	“job”	(Christensen,	Anthony,	Berstell,	&	Nitterhouse,	2007)	that	the
customer	types	are	trying	to	accomplish,	personas	should	be	used	to	convey	nonfunctional
attributes	of	customer	needs:	What	makes	something	desirable	for	this	customer	type?	What	are
they	trying	to	achieve	on	emotional	and	functional	levels	that	presently	can't	be	done?

Creating	personas	at	the	beginning	of	the	product	development	process	enables	the	team	to	pick
the	right	types	of	users	for	the	testing	and	refinement	steps,	and	allows	the	team	to	frame	the
questions	to	be	answered	through	prototyping,	user	testing,	technical	explorations,	and	business
evaluations.

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

The	level	of	resolution	and	complexity	of	prototypes	developed	at	the	start	of	a	product
development	process	should	be	much	lower	in	resolution,	finish,	and	function,	than	those	in
prototypes	used	for	testing	and	validation	before	production	start	(Benyon,	Turner,	&	Turner,
2005).	Whatever	types	of	prototypes	are	used,	their	purpose	is	to	communicate	and	allow
interaction	with	an	experience,	without	the	major	investment	of	creating	a	real,	fully
functioning	version.	Simulation	has	the	added	benefit	that	iterations	can	be	made	very	quickly
and	easily.

The	term	prototype	connotes	something	of	substance	to	most	people,	but	prototypes	do	not
need	to	be	physical	objects—simulation	is	a	powerful	prototyping	tool.	This	can	include	video
showing	how	an	as-of-yet	undesigned	product	and	service	could	work,	or	a	digital	animation
demonstrating	how	a	software	interface	could	look	and	function.	Prototypes	can	also	be
created	using	one	of	the	many	new,	easy-to	program	microcomputers,	such	as	a	Raspberry	Pi
or	an	Arduino.

A	key	principle	in	design	thinking	is	to	learn	as	much	as	you	can	as	early	as	you	can	in	a	design
and	development	process.	The	maxim	“Fail	early	to	succeed	sooner,”	often	attributed	to
David	Kelly	of	Stanford	University	and	IDEO,	summarizes	this	thinking.	This	maxim
paraphrases	a	much-older,	similar	saying	by	Helmut	von	Moltke,	the	famous	military	strategist,
who	observed	“No	battle	plan	survives	contact	with	the	enemy.”	In	other	words,	it	doesn't
matter	how	well	the	team	plans,	or	how	much	experience	they	have,	or	how	smart	they	are,	all



concepts	contain	some	inherent,	unknown	flaws	in	their	assumptions	and	execution,	so	it's	best
to	find	out	what	they	are	as	quickly	as	possible	and	correct	them.	In	addition	to	imparting	the
benefit	of	creating	more	desirable	products,	this	leads	to	lower	development	costs	and	faster
product	development	cycles.

Figures	7.3	and	7.4	show	examples	of	quick	prototypes	built	to	test	early	ideas	about	a	system
for	use	by	the	driver	of	large	construction	equipment.	Figure	7.3	shows	a	simple,	quick-to-
build,	electronics	breadboard	prototype.	This	prototype	features	a	bounceless	switch,	using	a
momentary-on	pushbutton.	The	switch	toggles	between	on	and	off	states,	when	the	button	is
pushed.	Rather	than	hooking	the	switch	up	to	the	entire	system	for	which	it	is	intended	to	be
used,	an	LED	shows	whether	the	switch	is	on	or	off.

Figure	7.3	Electronics	breadboard	prototype.



Figure	7.4	A	placement	and	modulation	prototype.

Figure	7.4	shows	a	prototype	that	can	be	used	to	test	placement	and	modulation	of	the	switch
with	a	potential	user	in	the	actual	control	area.	With	this	type	of	prototype,	it	is	possible	to
quickly	gain	a	wide	variety	of	initial	user	feedback,	including	whether	the	entire	physical
control	architecture	is	valid,	or	whether	another	type	of	control	modality,	such	as	a	switch	on	a
panel,	would	present	better	solution	architectures.

It	would	be	possible	to	connect	the	prototype	in	Figure	7.4	up	to	the	breadboard	circuit	shown
in	Figure	7.3,	but	doing	so	would	hinder	the	purpose	of	the	prototypes	as	a	tool	for	co-
development	with	users.	The	Figure	7.4	prototype	is	deliberately	constructed	to	allow	other
stakeholders,	including	selected	potential	customers,	to	interact	with	it	and	modify	its	form.
They	can	cut	into	it,	tape	things	onto	it,	position	it	in	various	places	within	the	control	cockpit,
and	so	on,	without	risking	damage	to	any	of	its	other	functions.	After	stakeholders	have
modified	the	prototype,	a	next	set	of	prototypes	might	combine	the	breadboard	electronics	into
some	of	the	forms	and	volumes	developed	using	this	prototype.

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



Table	7.1	Summary	of	the	Initial	Goals	of	Building	Each	Prototype

Switch	Breadboard	(Fig.
7.3)

Cardboard	box	prototype	(Fig.	7.4)

Purpose
of	building
prototype:

Test	reliability.

Test	how	much
tolerance	to	input
modulation	the	switch
needs,	to	make	it
predictable	for	the	user.

Verify	power
requirements.

Communicate	switch
behavior	to	other
project	stakeholders.

Understand	whether	this	is	the	right	type	of
actuator	for	the	system	being	controlled.

Create	a	starting	point	for	co-design	of	form,
placement,	and	switch	feel	with	users	and	other
project	stakeholders.

Test	with: Development	team	and
selected	users.

Development	team	and	selected	users.

Test
where:

In	the	lab,	workshop,	and
development	build	area.

In	the	development	build	area	and	in-context	with
users	in	the	machines	they	are	driving.	Users	try	it	in
the	cab	of	the	machine,	testing	various	physical
placements	and	modifying	the	geometry.

Time
invested
to	build:

2	hours 20	minutes

Materials
cost	to
build:

<$10.00 <$2.00

Prototypes	serve	two	important	purposes	in	product	development:	They	are	tools	to	learn	and
to	communicate.	Prototypes	make	a	concept	tangible	and	allow	it	to	be	shared	and	developed
with	people	who	are	not	engineers	or	designers.

However,	anyone	who	has	ever	visited	a	product	development	organization	and	seen	old
prototypes	lying	around	knows	that	unless	they	are	produced	at	a	very	finished	level,
prototypes	only	make	sense	within	a	product	story,	where	their	purpose	is	to	demonstrate	how
key	parts	of	that	story	could	happen.	Separated	from	their	stories,	they	become	orphans:
useless	objects,	the	purposes	of	which	usually	can	be	recognized	only	by	the	people	who
created	them.



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

In	the	middle	of	the	first	phase,	ideation	usually	begins.	The	team	forms	hypotheses	about	how
users'	needs	and	problems	could	be	resolved	by	asking	“What	if”	questions.	Using	the
previously	introduced	example	of	Ed	and	his	difficulties	in	finding	something	to	wear,	it	is
reasonable	to	ask	“How	can	we	recommend	something	for	him	if	we	don't	know	what	he	has	in
his	closet?”

An	ideation	session	could	then	begin,	with	the	purpose	of	finding	ways	to	determine	and
maintain	an	inventory	of	Ed's	closet.	Using	the	properties	of	his	persona	(he's	a	software
engineer),	it	seems	reasonable	to	assume	that	he	is	open	to	a	solution	based	on	technology.

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

All	of	these	solutions	can	be	incorporated	into	the	first	scenario	and	tested	for	resonance	with
customers.	Evaluation	of	customer	feedback	should	narrow	the	range	of	potential	solutions	and
also	pose	more	questions.	Are	any	of	the	proposed	solution	spaces	perceived	to	be	better	than
the	status	quo	by	customers?	What	combination	of	solutions	will	create	value	for	them?

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

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

This	phase	begins	with	the	team	completing	the	product	stories	for	each	selected	customer
type,	based	on	the	outcomes	of	the	first	phase	of	work.	This	exercise	enables	the	development
team	to	frame	the	questions	required	as	inputs	for	further	ideation	activities.

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



thinking	is	that	you	should	“build	to	learn”	(Kelley,	2001)	That	is,	you	should	start	without
knowing	most	of	the	answers,	designing	the	things	you	build	in	a	way	that	allows	you	to	test
hypotheses	or	discover	how	things	could	work.	This	is	accomplished	through	the	process	of
building	things	that	frame	out	a	first	hypothesis,	then	through	getting	feedback	on	the	prototypes
as	quickly	as	possible.	This	allows	the	solution	to	emerge	from	the	process	of	building,	as
well	as	from	user	testing	and	feedback.

Continuing	with	the	example	story	of	Ed	and	his	closet:	Three	hypotheses	for	a	solution	to	the
question	of	how	Ed	could	maintain	an	inventory	of	his	closet	were	proposed.	In	this	phase,
rapid	prototypes	of	the	various	types	of	solutions	could	be	built	and	tested	with	potential	users
in	their	closets,	in	order	to	get	feedback	on	the	concept	and	answers	to	the	questions	raised.

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

In	all	cases,	the	prototypes	should	be	simple	“architecture”:	placeholder	representations	of	an
undefined	product.	All	of	the	prototypes	should	be	deliberately	“undesigned.”	Colors	would	be
neutral,	elements	basic,	and	any	service	or	digital	elements	should	be	focused	on	fundamental
interactions.	The	role	of	the	prototypes	should	be	to	allow	the	team	and	users	to	interact	with
the	functions	of	the	elements	when	acting	out	the	scenario	of	use.	The	goals	should	be	to	gain
feedback	on	whether	the	interactions	would	be	credible	within	the	scenario,	how	they	could	be
improved,	and	what	other	types	of	problems	the	solutions	might	create.

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

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

Following	the	evaluation	step,	there	is	generally	another	ideation	cycle.	These	iterative
ideation	cycles	must	be	carefully	planned	since	they	usually	overlap	with	one	another.	In	the
first	rounds	of	this	phase,	it	is	normal	to	learn	things	that	invalidate	early	assumptions.	This
means	that	the	learnings	from	the	previous	ideation,	build,	and	test	steps	need	to	be	prioritized:
it	is	a	waste	of	resources	to	iterate	details	of	a	part	of	a	story	or	prototype,	if	something	about
the	value	of	the	overall	concept	has	been	called	into	question.

Returning	to	the	example	about	Ed,	the	team	may	have	included	the	scanner	idea	into	the	story,
then	used	a	packing	tape	dispenser	as	a	rapid	prototype.	This	would	enable	test	subjects	to	act
out	the	scenario	in	some	detail.	They	would	need	to	place	the	“scanner”	somewhere	in	the



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

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

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

At	this	stage,	the	resolution	of	the	prototypes	that	support	the	stories	will	vary	by	organization
and	product	development	process.	In	many	organizations,	there	are	separate	“looks-like”	and
“works-like”	prototypes	at	the	end	of	this	stage.	The	work	of	the	next	stage	is	to	integrate	these
aspects.

After	building	a	complete	product	story,	it	must	be	validated	and	communicated	before	it	can
be	transformed	into	an	implementable	product	definition.	During	this	final	phase	of	work,	the
product	story	and	prototypes	are	communicated	to	a	wider	variety	of	stakeholders	than	in	the
previous	phases.	In	this	phase,	quantitative	user	testing,	partner	presentations,	presentations	to
government	and	regulatory	agencies,	and	so	on	take	place.	These	are	used	to	validate	the
utility,	desirability,	and	viability	of	the	concept.

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

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



An	Example	from	Industry

Orbit	Baby:	Using	Rapid,	Rough	Prototypes,	Spoken	Stories,	and	Acting	to
Gain	Key	Insights	at	the	Beginning	of	a	Product	Design	Process
The	following	example	tells	the	story	of	how	Orbit	Baby	employed	prototyping	and	story
development	to	create	one	of	their	successful	products	for	babies.

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

“Bryan	White,	my	former	business	partner,	and	I	had	noticed	that	the	baby	product
area	seemed	like	a	market	which	still	had	quite	a	few	user	problems	and	hadn't	seen
any	real	innovation	in	a	while,	so	it	seemed	like	a	good	area	to	start	a	company	in.”

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

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

Mr.	Hei	and	Mr.	White	moved	rapidly	to	gain	feedback	from	potential	users	of	their	ideas,
using	their	rough	prototypes	to	help	communicate	the	customer	experience	they	were
envisioning.

“We	immediately	tried	to	get	them	in	front	of	parents	that	we	could	recruit,	just	to	get
some	initial	reactions	to	the	concepts.	The	prototypes	were	what	allowed	us	to	walk
them	through	what	we	thought	the	story	of	their	day	might	be,”	related	Mr.	Hei.
“What	was	interesting	is	that	we	got	some	of	it	wrong	in	our	heads,	getting	the	story
right	was	more	important	than	anything	else.”

Using	the	process	of	Build,	Test,	Iterate,	and	Refine,	Mr.	Hei	and	Mr.	White	were	able	to
quickly	identify	unexpected	errors	in	their	assumptions	and	then	make	corrections	to	their
overall	concept.	Their	early	work	on	the	design	of	the	handle	of	their	infant	car	seat	is	a
good	example	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.



“When	we	were	thinking	about	how	to	design	a	better	infant	car	seat,	one	of	the
things	we	focused	on	was	carrying	it,”	related	Mr.	Hei,	“We	implemented	a	suitcase-
style	handle,	so	that	you	could	more	easily	carry	the	seat	by	your	side—we	were
picturing	people	interacting	with	the	car	seat	and	thinking	‘oh,	this	would	be	the	most
comfortable	way	to	carry	it	for	long	distances.’	But,	when	we	actually	put	it	in	front
of	moms,	we	were	surprised	to	learn	that	they	didn't	want	the	handle	to	work	that
way	at	all.	They	wanted	to	carry	the	baby	seat	on	a	bent	elbow,	like	a	basket	or
purse.”	(See	Figure	7.5).

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

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

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



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

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

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

7.5	Employing	Stories	and	Prototypes	in	Your	Process
There	are	a	few	key	points	to	remember	when	creating	and	developing	stories	during	product
development	work:

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

2.	 Keep	in	mind	where	you	are	in	the	product	development	process.	Develop	a	basic
understanding	of	the	problem	first,	follow	up	with	hypotheses	of	solutions,	then	actual
solutions.	Keep	developing	your	stories	to	reflect	current	states	of	knowledge	and
hypotheses.

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

http://www.orbitbaby.com/


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

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

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

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

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

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

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

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

Build	a	plan	to	learn:

1.	 Don't	overthink	the	first	story	fragments	and	prototypes.	Plan	to	develop	them	through
rounds	of	customer	and	stakeholder	feedback.

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

3.	 List	out	the	complete	value	chain	and	test	your	stories	and	prototypes	with	all
stakeholders	in	it.	Learn	what	is	important	to	them.

4.	 As	stories	and	prototypes	gain	polish,	shape	the	stories	to	reflect	the	point	of	view	of
the	stakeholders	being	interviewed.	Make	the	stories	relevant	to	them	and	elicit	their
feedback.



7.6	Conclusion
Prototyping	and	stories	are	inextricably	intertwined	with	one	another—a	prototype	can
communicate	an	experience	in	a	way	that	words	never	could.	Also,	a	good	story	is	needed	to
make	the	relevance	of	any	prototype	evident	to	anyone.	This	is	especially	the	case	for	new-to-
the-world	products	or	services	that	meet	needs	in	new	ways.	Stories	and	prototypes	enable
communication	of	a	future	vision	in	ways	that	allow	customers	to	also	visualize	and	interact
with	it.

Using	stories	and	prototypes	to	communicate	with	stakeholders	and	users	helps	product
development	teams	build	a	narrative	about	ideas	and	their	usefulness.	These	tools	give
expression	to	customer	needs,	how	people	behave,	and	how	they	could	interact	with	a	new
product.	Stories	facilitate	the	formation	of	hypotheses	about	viable	solutions	and	help	frame
problem	questions.	These	are	all	necessary	to	get	any	kind	of	useful	output	from	a	creative
activity.

Any	organization	looking	to	incorporate	design	thinking	into	their	product	development
processes	must	pay	careful	attention	to	how	they	integrate	stories	and	prototypes	into	their
processes.	Overly	complex	and	expensive	prototypes	cannot	fill	in	the	shortcomings	of	a
poorly	articulated	or	inadequate	story.	Better	products	can	be	built	more	quickly,	by	focusing
on	better	stories,	supported	by	prototypes	of	the	appropriate	resolution.
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Introduction
Managers	recognize	the	importance	of	the	fuzzy	front	end	(FFE)	for	successful	innovation
(Reid	&	De	Brentani,	2004).	During	the	FFE,	the	innovation	team	identifies	and	selects
interesting	innovation	opportunities,	generates	and	selects	ideas	addressing	these
opportunities,	and	integrates	the	most	promising	ideas	into	product	or	service	concepts	for
further	development	(Koen,	Bertels,	&	Kleinschmidt,	2014).

A	well-managed	FFE	will	result	in	better	innovation	outcomes.	However,	the	FFE	remains	a
challenging	step	in	the	innovation	process,	due	to	its	intrinsic	uncertainty	and	the	need	to	make
choices	based	on	incomplete	information.	Design	professionals	are	particularly	helpful	for
dealing	with	FFE	challenges.	Design	professionals	combine	a	sense	of	commercial	purpose
with	a	positive	attitude	toward	change,	uncertainty,	and	intuitive	choices.	Indeed,	companies
increasingly	recognize	the	important	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,	we	provide	guidelines	on	how	design	professionals	and	their	practices	and
tools	can	help	companies	overcoming	FFE	key	challenges.	These	guidelines	(and	the	related
examples)	are	derived	from	an	analysis	of	prior	literature	and	case	studies	on	innovation
projects	in	which	design	professionals	were	involved	in	the	entire	FFE,	either	as	external
design	consultants	or	as	internal	design	employees.

In	the	remaining	paragraphs,	we	first	discuss	three	FFE	key	challenges:	defining	the	innovation
problem(s),	reducing	uncertainty	by	managing	information	appropriately,	and	getting	and
maintaining	commitment	from	key	stakeholders.	Then	we	discuss	which	and	how	design
professionals'	practices	and	tools	can	help	overcome	these	FFE	challenges.	We	conclude	with
advice	on	how	to	optimize	collaboration	with	designers	in	the	FFE.

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



Problem	Definition
At	the	beginning	of	the	FFE,	defining	the	innovation	problem	properly—for	example,	in	terms
of	the	target	market,	the	needs	to	be	addressed,	the	innovation	objectives—can	enable	firms	to
identify	and	select	valuable	opportunities,	which	can	steer	idea	generation	and	concept
development	toward	unique	solutions.	However,	innovation	problems	are	generally	complex,
ill	structured,	and	highly	demanding	in	knowledge	breadth	and	depth.	When	confronted	with
such	problems,	managers	often	only	identify	the	most	obvious	symptoms	or	those	to	which	they
are	most	sensitive	(e.g.,	current	offerings'	sales).	The	resulting	problem	definition	might	be	too
simple	or	too	narrow	and	lead	to	new	concepts	that,	for	instance,	do	not	follow	a	portfolio
strategy	or	address	only	short-term	market	needs.

Information	Management
All	FFE	activities	require	significant	information	management.	Given	the	unpredictability	of
innovation	outcomes,	managers	tend	to	reduce	FFE	perceived	uncertainty	by	collecting	as
much	diversified	information	as	possible	(e.g.,	market	intelligence,	technological	knowledge,
financial	information).	However,	given	the	limitations	of	human	information	processing
capabilities,	simply	accumulating	information	does	not	necessarily	reduce	uncertainty.	To
increase	the	odds	of	successful	innovation,	information	should	be	selectively	retrieved,
meaningfully	organized,	and	effectively	communicated.

Stakeholder	Management
Most	innovation	projects	involve	different	stakeholders	to	access	a	broad	spectrum	of
expertise	and	resources.	While	this	approach	is	needed	to	address	the	complexity	of	innovation
problems,	stakeholders'	individual	objectives	and	interests	(e.g.,	different	departments,
institutions/companies,	career	goals)	might	differ	and	even	conflict.	The	resulting	frictions	may
lead	to	suboptimal	problem	definition,	deviation	from	initial	objectives,	and	even
stakeholders'	resistance	to	engage	in	the	innovation	project.

In	the	following	paragraphs,	we	illustrate	how	specific	design	practices—that	is,	designers'
way	of	working—and	tools	can	support	business	practitioners	in	addressing	the	above-
mentioned	FFE	challenges,	thus	building	a	case	for	a	more	prominent	role	for	designers	in	the
FFE.	These	design	practices	and	tools	for	FFE	are	summarized	in	Figure	8.1.	Any	design
professional	involved	in	FFE	activities	generally	adopts	the	design	practices	in	Figure	8.1,
which	represent	the	true	added	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	Design	professionals'	practices	and	tools	for	FFE.



8.2	Design	Practices	and	Tools	for	Assisting	in	Problem
Definition
Design	Practices	for	Problem	Definition
As	shown	in	Figure	8.1,	design	professionals	use	reframing	and	holistic	thinking	to	support
innovation	managers	in	making	sense	of	ill-defined	challenges	and	overcoming	biased	and
narrow	problem	formulations.

Reframing	refers	to	design	professionals'	practice	of	stating	a	problematic	situation	in	new,
different,	and	interesting	ways,	thus	paving	the	way	for	more	creative	solutions	(Paton	&
Dorst,	2011).	During	the	FFE,	business	practitioners	generally	define	the	innovation	problem
on	the	basis	of	their	expert	knowledge	of	the	company,	their	information	on	current	sales	and
market	needs,	and	their	past	experience.	For	instance,	a	typical	problem	definition	for
innovation	projects	aimed	at	reinvigorating	sales	would	be	developing	new	offerings	based	on
salespeople's	suggestions,	competitors'	offerings,	and	incremental	improvements	of	current
products'	technical	features.	This	problem	definition	might	be	biased	and	short-term	oriented,
leading	to	new	products/services	with	limited	market	impact	and	financial	returns.	When
involved	in	the	early	stages	of	FFE,	designers	in	general	try	to	get	to	the	“problem	behind	the
problem”	by	means	of	reframing.	Reframing	is	based	on	deconstructing	a	problem	into	its
building	blocks	(e.g.,	subproblems	and	influencing	factors)	in	order	to	highlight	relevant
aspects	disregarded	in	the	initial	problem	definition.	By	generating	a	different,	sometimes
broader	perspective	on	an	innovation	challenge,	reframing	facilitates	opportunity	identification
and	points	idea	generation	in	more	appropriate	directions.	Thus,	design	professionals
supporting	companies	in	innovation	projects	for	addressing	decreasing	sales	would	take	a
broader	array	of	influencing	factors	into	account	(e.g.,	lack	of	a	deep	understanding	of	user
needs,	lack	of	a	clear	vision	for	the	industry/company	future,	lack	of	a	distinctive	brand	image,
narrow	view	on	technological	evolution)	and	reframe	the	problem	definition	into,	for	instance,
developing	a	distinctive	style	for	different	user	segments	and	a	strong	brand	identity	to
incorporate	into	current	and	future	offerings.

Designers'	ability	to	look	at	a	broader	range	of	influencing	factors	for	reframing	the	innovation
challenge	derives	from	their	holistic	thinking	practice.	Holistic	thinking	involves	taking	a
comprehensive	perspective	on	a	problem,	recognizing	patterns,	and	making	connections	on	the
basis	of	(experience-based)	intuition	rather	than	a	thorough	analytical	process.	Through
holistic	thinking,	design	professionals	can	point	innovation	managers	toward	relevant,
disregarded	cues	and	connections	(i.e.,	influencing	factors)	for	effectively	reframing	their	FFE
problem	definition.

Design	Tools	for	Problem	Definition
Design	professionals	can	use	several	design	tools	to	support	their	reframing	and	holistic
thinking	practices,	including	mind	maps	and	metaphors.

Mind	maps	are	diagrams	for	visually	representing	and	connecting	all	the	information	regarding



a	certain	theme	(Buzan,	1996).	In	problem	definition,	designers	use	mind	maps	for	identifying
the	issues	influencing	an	innovation	challenge	and	illustrating	how	such	issues	relate	to	each
other.	The	resulting	map	offers	a	thorough	overview	that	facilitates	holistic	associations	for
reframing	an	innovation	challenge.	Figure	8.2	provides	an	example	of	a	mind	map	made	by	a
design	professional	to	deconstruct	the	innovation	challenge	of	developing	a	new	website	for	a
public	transportation	service.

Figure	8.2	An	example	of	a	mind	map.

The	process	of	developing	a	mind	map	should	be	loose	and	unstructured	to	stimulate	holistic
thinking	in	identifying	relevant	factors	affecting	FFE	problems.	However,	design	professionals
usually	follow	the	key	steps	below:

1.	 Write	the	name	or	description	of	the	innovation	problem	(or	subproblem)	in	the	middle	of	a
paper	or	any	other	drawing	area.

2.	 Brainstorm	on	the	major	elements/factors/drivers	of	the	innovation	challenge,	placing	the
thoughts	on	departing	branches.	Design	professionals	facilitate	this	step	by	keeping	people
engaged	in	the	brainstorming	and	by	maintaining	the	organic	structure	of	the	mind	map.

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



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

Metaphors	allow	for	interpreting	and	illustrating	a	phenomenon	through	comparing	it	with
something	else	(Hey,	Linsey,	Agogino,	&	Wood,	2008).	In	the	FFE,	design	professionals	use
metaphors	for	better	understanding	the	innovation	context	(e.g.,	the	market,	the	users,	the
opportunities)	and	for	opening	up	the	problem	space	initially	conceived	by	the	business
practitioner.	By	using	compelling	figurative	expressions,	designers'	metaphors	encourage
managers	to	defer	judgment,	release	the	biases	with	which	they	approach	innovation	projects,
and	develop	a	deeper	understanding	of	the	innovation	challenge.	Combining	metaphors	with
visual	stimuli—as,	for	instance,	in	a	mood	board—makes	this	tool	particularly	effective.
Mood	boards	favor	a	more	open	discussion,	as	the	images	use	a	metaphorical	language,	and	do
not	immediately	lead	to	innovation	solutions.	When	creating	mood	boards,	design
professionals	use	images	of	different	objects	to	convey	the	essence	of	a	specific	user	group
and	to	stimulate	the	client	to	adopt	a	future-oriented	user	perspective	when	generating	new
product	concepts.

Design	professionals	usually	undertake	the	following	steps	to	identify	and	effectively	use
metaphors	for	FFE	problem	definition:

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

2.	 Search	for	a	distinct	entity,	phenomenon,	or	situation	where	one	or	many	of	the	identified
elements/factors/drivers	occur.

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

8.3	Design	Practices	and	Tools	for	Assisting	in
Information	Management
Design	Practices	for	Information	Management
During	the	FFE,	innovation	teams	collect,	organize,	and	share	relevant	information	on	a	variety
of	factors	(e.g.,	market,	technology,	competitors)	to	reduce	the	innovation	uncertainty	that	could
trigger	risk-averse	behaviors	and	deviation	from	truly	innovative	directions.	Professional
designers	can	assist	in	overcoming	information	scarcity	challenges	through	their	practices	of
“sensing”	future	trends,	brokering	knowledge	from	different	fields,	and	making	information
easier	to	grasp	by	translating,	condensing,	and	animating	information.

First,	when	gathering	information,	design	professionals	use	their	human-centered	orientation
and	tools	to	“sense”	future	trends	and	emerging	people's	needs	and	concerns.	This	sensing
practice	enables	design	professionals	to	generate	new	and	more	authentic	insights	on	users	and
the	market	environment.



Second,	designers'	knowledge	brokering	practice—that	is,	the	practice	of	transferring	market
and	technology	knowledge	acquired	in	prior	projects	and	different	industries	to	current
projects	and	industries—helps	greatly	in	FFE	information	management.	Through	knowledge
brokering,	designers	mobilize	knowledge	domains	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.

Once	information	has	been	gathered,	designers	support	its	sharing	through	their	practice	of
translating,	namely,	converting	information	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	mood	board	exemplifies	the	translation	of	verbal	language—that	is,	the	text
description	of	brand	values	and	market	information—into	a	visual	language	that	makes	the
information	easier	to	use	for	generating	better	and	more	innovative	concepts.

Designers'	practice	of	condensing	information	is	also	important	for	the	FFE.	FFE-related
information	can	be	unstructured,	disconnected,	and	overwhelming,	thus	challenging	managers'
information	processing	capabilities	and	generating	uncertainty.	Given	their	familiarity	with
complexity,	designers	can	help	companies	sort	insights,	highlight	key	data,	and	combine	them
into	relevant	knowledge.	Additionally,	designers	use	visualization	and	materialization	to
communicate	the	condensed	information	in	an	engaging	manner	(animating),	thus	facilitating
knowledge	internalization	and	subsequent	usage	for	identifying	and	pursuing	truly	new
opportunities.	Due	to	the	effectiveness	of	the	condensing	and	animating	practices,	an	increasing
number	of	design	agencies,	such	as	XPLANE,	JAM,	and	INK,	are	specializing	in	offering
visuals	(e.g.,	infographics,	animations,	posters,	digital	visualizations)	for	condensing	complex
information	(e.g.,	market	intelligence,	technical	knowledge,	company	information)	into
comprehensive,	clear,	and	engaging	images.

Design	Tools	for	Information	Management
For	enacting	the	above-mentioned	practices,	designers	use	several	human-centered	tools,
including	context	mapping,	customer	journey	mapping,	and	personas.

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



engage	business	practitioners	with	their	potential	customers'	life.

Figure	8.3	An	example	of	the	outcome	of	a	generative	tool.

Customer	journey	mapping	is	a	tool	for	mapping	all	the	stages	a	customer	goes	through	when
using	a	product	or	a	service	(Stickdorn	&	Schneider,	2012).	By	covering	customers'	emotions,
goals,	interactions,	and	frustrations,	the	journey	map	provides	a	thorough	view	of	the	customer
experience,	highlights	untapped	opportunities,	and	stimulates	idea	generation.	Figure	8.4
shows	the	customer	journey	of	a	train	traveler.



Figure	8.4	An	example	of	a	customer	journey.

Developing	informative	customer	journeys	requires	time,	effort,	and	the	involvement	of	cross-
functional	teams	with	complementary	competences	(including	design	professionals	for	their
intrinsic	human	centeredness).	The	following	steps	should	be	undertaken:

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

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

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

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

Personas	(see	also	Chapter	3)	are	fictional	representations	of	current	or	potential	customers
describing	and	visualizing	their	behaviors,	values,	and	needs	(Pruitt	&	Adlin,	2010).	In	the
FFE,	design	professionals	use	personas	for	summarizing	and	communicating	the	findings	of
market	research	in	an	engaging	manner,	for	developing	a	shared	user	focus	across	different



stakeholders,	and	for	generating	new	ideas	and	concepts.	The	main	strength	of	personas	is	their
cognitively	compelling	nature,	due	to	the	fact	that	they	give	a	human	face	to	otherwise	abstract
customer	information.	Figure	8.5	offers	an	example	of	a	persona	(“Anna”)	for	public
transportation	travelers.

Figure	8.5	An	example	of	a	persona. “I	like	working	on	the	train,	so	I	go	for	those	I	think	are
less	crowded.”
“I	don't	use	public	transport	during	the	weekends.”
“I	need	to	be	on	time!!!”
“I	wish	it	would	be	easier	for	my	parents	to	use	public
transport	to	visit	me.”

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

Age 31 Home
life

Lives	with	her	boyfriend	and	a	dog,
commutes	four	days	a	week,	does	not	want	a
car,	has	a	salary	allowing	for	two	long	exotic
trips	a	year.

Working Brand	manager	in	a
multinational

Background Got	her	master's
degree	at	25,	still
thinking	about	doing	a
PhD.

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

Design	professionals	usually	follow	the	steps	below	for	creating	personas:

1.	 Broadly	define	the	type	of	customer	for	which	personas	should	be	developed	(e.g.,	public
transportation	travelers).

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

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



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

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

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

8.4	Design	Practices	and	Tools	for	Assisting	in
Stakeholder	Management
Design	Practices	for	Stakeholder	Management
As	shown	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	compelling	visualizations	for	working	and	communicating,	design	professionals
help	business	practitioners	suspend	risk-averse	judgment	and	embrace	new	innovation
directions.

Design	professionals	also	use	co-creating	as	a	practice	for	generating	and	maintaining
stakeholders'	commitment	to	the	FFE	over	time.	Specifically,	in	all	the	FFE	activities	in	which
stakeholders	are	involved,	design	professionals	stimulate	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	ownership	of
the	project	and	of	its	innovative	outcome.

Personal	interests	and	hidden	agendas	might	inhibit	an	effective	FFE,	particularly	when	many
different	stakeholders	are	involved	(e.g.,	in	network	innovation	projects	or	in	innovation
projects	for	the	public	sector).	Design	professionals	can	help	clients	align	different
perspectives	(integrating),	by	leveraging	their	outsider	and	expert	status	and	by	pushing	the
user	perspective	as	a	decision-making	criterion	for	achieving	agreement	during	the	FFE.	By
immersing	themselves	in	user	experiences,	business	practitioners	are	less	likely	to	base	their
decision	making	exclusively	on	their	own	perspectives	and	interests,	thus	becoming	more	open
to	alternative	solutions	with	more	market	potential.

Design	Tools	for	Stakeholder	Management
Tools	supporting	designers	in	stakeholder	management	include	storytelling,	early	prototyping,
generative	sessions,	and	stakeholder	mapping.

Storytelling	(see	also	Chapter	7)	refers	to	the	use	of	visual	and	verbal	narratives	for
conveying	information	(Beckman	&	Barry,	2009).	Communicating	through	storytelling	offers	a
more	compelling	and	effective	way	of	delivering	information	than	using	“dry	facts,”	thus



helping	designers	develop	trust	and	commitment	across	stakeholders.	Storytelling	can	focus	on
explaining	use	and	usability	challenges	(informative	story)	or	on	simply	creating	emotional
connections	between	customers	and	stakeholders	(inspiring	story).	Both	types	of	stories	may
help	stakeholders	generate	ideas	and	agree	on	interesting	innovation	directions.	Figure	8.6
shows	an	example	of	a	storyboard	used	by	design	professionals	to	convince	a	provider	of
public	transport	services	that	a	more	user-centered	travel	information	website	could
substantially	improve	travel	experience.



Figure	8.6	An	example	of	a	storyboard.

Early	prototyping	(see	also	Chapter	7)	permits	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	more	vivid	manifestations	of	the	future	and
eventually	develop	commitment	to	new	directions.	Designers	for	a	consumer	electronics



manufacturer	used	early	prototypes	to	develop	digital	services	for	their	high-end	coffee
machines,	and	to	persuade	business	stakeholders	to	transform	their	revenue	model	from	selling
high-end	products	to	selling	product-service	systems.	Due	to	the	“hands-on,”	iterative	working
style,	the	use	of	early	prototypes	increased	business	stakeholders'	sense	of	ownership	and
commitment,	which	were	essential	to	take	the	digital	service	innovations	to	the	market.

Generative	sessions	are	used	in	connection	with	context	mapping	and	usually	entail	inviting
users	to	share	their	experiences	and	engage	in	activities	in	which	they	express	their	views	on
new	product	ideas	and	concepts.	Design	professionals	use	generative	sessions	also	with	FFE
stakeholders	in	order	to	stimulate	them	to	share	their	experiences,	views,	and	opinions	and
break	the	silos	that	might	prevent	a	fruitful	collaboration.	To	prepare	for	these	sessions,
participants	are	given	a	specific	task	and	generative	tools	(such	as	cameras	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
motivations,	and	to	open	up	to	the	discussion.	The	results	of	a	generative	session	are	never
definitive,	due	to	the	high	amount	and	the	raw	form	of	the	generated	insights.	Thus,	while	the
objective	of	creating	stakeholders'	agreement	and	commitment	should	be	achieved	during	the
session,	its	outcomes	are	normally	further	fine-tuned	ex-post	by	the	design	professionals.

Stakeholder	mapping	is	a	tool	for	visualizing	the	stakeholders	involved	in	a	project	and	their
interests,	relationships,	and	interdependencies.	Design	professionals	use	stakeholder	maps	in
the	FFE	as	the	cornerstone	for	building	a	common	agenda.	Although	interests,	relationships,
and	interdependencies	may	be	highly	dynamic	and	nontransparent,	a	stakeholder	map	provides
an	initial	overview	for	the	early	detection	of	stakeholder-related	opportunities	or	obstacles	to
effective	FFE.	Additionally,	many	design	professionals	use	stakeholder	maps	dynamically,	by
introducing	game	elements	to	monitor	the	evolution	of	stakeholders'	interests,	relationships,
and	interdependencies	over	time.	Value	pursuit	is	an	example	of	a	dynamic	stakeholder	map
using	two	radar	maps	to	respectively	identify	the	stakeholders	and	monitor	them	throughout	a
project.	The	first	step	in	building	this	map	is	identifying	the	most	relevant	stakeholders.	Each
stakeholder	is	then	placed	in	one	of	the	sections	of	the	radar	map.	The	identified	stakeholders
are	subsequently	described	in	terms	of	their	expectations,	contributions,	and	struggles	they
might	experience	in	the	innovation	project.	This	first	step	is	visualized	in	Figure	8.7,	where	the
numbers	listed	at	the	outer	rim	of	the	map	(1	to	7)	each	represents	a	stakeholder.	Stakeholder
positions	are	represented	by	placing	pieces	on	a	second	radar	map	visualizing	how	much	each
stakeholder	gives	and	takes	in	an	innovation	project.	The	map	is	updated	at	different	moments
in	the	FFE,	to	check	if	and	how	stakeholder	positions	change	over	time.	Design	professionals
usually	co-create	this	map	with	the	stakeholders,	thus	leveraging	the	mapping	process	itself	for
facilitating	stakeholders'	mutual	understanding.



Figure	8.7	Value	pursuit	for	stakeholder	mapping:	Step	1.
©	Karianne	Rygh,	in	collaboration	with	CRISP	Product	Service	Systems	101	research	team.

8.5	How	to	Integrate	Design	Professionals	in	FFE
In	the	prior	sections,	we	showed	how	integrating	design	professionals	and	their	practices	and
tools	in	the	FFE	helps	to	address	some	key	FFE	challenges.	However,	design	professionals'
strategic	integration	in	the	FFE	is	still	not	the	norm	but	occurs	only	in	companies	with	a
design-oriented	corporate	culture.	In	this	section,	we	describe	some	tactics	developed	by
business	practitioners	and	design	professionals	to	achieve	this	strategic	integration.	The
principle	underlying	these	tactics	is	that	design	practices	should	complement	rather	than
substitute	for	business	practices	in	the	FFE,	and	that	design	tools	should	be	applied	together



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

Building	a	long-term,	trustful	relationship	between	business	practitioners	and	design
professionals.	The	chances	of	successfully	integrating	designers'	practices	and	tools	in	the
FFE	increase	if	there	is	a	long-term,	trusting	relationship	between	business	practitioners
and	design	professionals.	After	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.	Under	conditions	of	uncertainty	(like	in	the	FFE),	team	composition	is	often
driven	by	personal	trust	based	on	prior	experience.	Once	established,	experience-based
trust	enables	reciprocal	and	enduring	relationships.

Developing	mutual	understanding.	Both	business	practitioners	and	design	professionals
should	invest	in	empathizing	with	each	other's	way	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	with	whom	they	are	working.	Designers'
empathizing	efforts	(e.g.,	generative	sessions,	asking	the	right	questions,	adjusting	to	the
specific	work	environment	in	terms	of,	for	example,	language	or	clothing	used)	help	to
develop	this	mutual	understanding	and	trust.	However,	business	practitioners	should	be
open	to	the	intuition-driven	practices	and	tools	of	the	design	professionals.	As	business
practitioners	are	more	familiar	with	analytical,	linear,	and	quantitative	tools,	they	might	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	implicitly	prepare
business	practitioners	for	undertaking	FFE	with	an	integrated	intuition–rational	approach.
As	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	implemented	at	the	beginning	of	or	even	before
the	FFE,	and	include	activities	like	conversations	and	workshops	aimed	at	activating
business	practitioners'	creative	and	intuitive	side.	Another	way	to	prepare	the	ground	is	to
participate	in	promotional	workshops	where	design	practices	and	tools	are	showcased	and
experienced	firsthand	by	the	business	practitioners.	These	workshops	(commonly	termed
jams)	are	normally	offered	by	design	consultancy	firms,	but	more	and	more	often	also	by
internal	design	departments	attempting	to	promote	their	innovation	approach	to	other
departments.	During	these	workshops,	participants	engage	in	the	solution	of	a	hypothetical
case	through	design	tools	and	methods.	These	cases	could	focus	on	problems	of	common
interests	(e.g.,	sustainability,	community	problems,	personal	health)	or	on	company-
specific	problems	if	organized	by	internal	design	departments.	Jams	last	three	to	four
hours,	take	place	at	inspiring	facilities,	and	involve	20	to	30	participants,	including
company	owners	and	senior	and	middle	managers.	On	the	basis	of	these	jams,	business
practitioners	get	a	taste	of	what	strategically	collaborating	with	designers	implies.



8.6	Conclusion
Design	professionals	are	progressively	establishing	themselves	as	multifaceted	and	strategic
sources	of	expertise	for	the	FFE.	Despite	the	growing	number	of	companies	integrating	design
professionals	into	the	FFE,	there	is	still	limited	knowledge	on	why	and	how	to	effectively
implement	such	integration.	In	the	previous	sections,	we	elaborated	on	the	“why”	by	showing
how	design	professionals	can	use	their	practices	and	tools	for	addressing	three	key
management	challenges	in	the	FFE.	We	also	elaborated	on	the	“how”	by	describing	some	key
tactics,	developed	by	both	business	practitioners	and	design	professionals,	for	effectively
integrating	design	practices	and	tools	in	the	FFE.	Our	insights	are	summarized	below:

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

2.	 A	critical	step	in	the	FFE	is	the	appropriate	formulation	of	the	innovation	challenge
(problem	definition).	Designers	can	help	to	effectively	take	this	step	by	reframing	initial
problem	definitions	and	thinking	holistically,	using	design	tools	such	as	mind	mapping	and
metaphors.

3.	 Management	of	information	for	reducing	FFE	uncertainty	can	also	be	addressed	by
involving	design	professionals.	Relevant	design	practices	include	sensing	future	trends,
brokering	knowledge	from	different	fields,	and	making	information	more	graspable	by
translating,	condensing,	and	animating	it.	Useful	design	tools	to	address	the	information
management	challenge	are	context	mapping,	customer	journey	mapping,	and	personas.

4.	 The	third	key	challenge	in	the	FFE	is	getting	and	maintaining	stakeholder	support.	Design
professionals	address	this	challenge	by	inspiring	key	stakeholders,	by	co-creating	for
maintaining	stakeholders'	commitment,	and	by	aligning	and	integrating	different	stakeholder
perspectives.	Common	design	tools	to	help	designers	to	get	and	maintain	stakeholder
support	are	storytelling,	early	prototyping,	generative	sessions,	and	stakeholder	mapping.

5.	 Routes	by	means	of	which	business	practitioners	and	design	professionals	can	work
together	on	a	more	strategic	level	in	the	FFE	include,	among	other	things,	establishing	long-
term,	trusting	relationships;	empathizing	with	each	other's	way	of	thinking	and	ways	of
working;	and	“preparing	the	ground”	to	undertake	the	FFE	with	an	integrated	intuition–
rational	approach.

It	is	important	to	emphasize	that	the	full	potential	of	integrating	design	practices	and	tools	in
the	FFE	is	achieved	only	when	design	professionals	and	business	practitioners	see	each	other
as	innovation	partners,	recognizing	and	building	on	each	other's	strengths.	Design	tools	and
practices	complement	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	Development

J.	D.	Albert
Bresslergroup

Introduction:	An	Emerging	Start-up	Culture
The	huge	boom	in	hardware	development	is	largely	tied	to	an	emerging	entrepreneurial	culture
—a	growing	trend	of	inventors	and	professionals	dedicated	to	making	their	own	functional
products.	Just	as,	years	ago,	anyone	with	a	website	could	launch	a	new	business,	today	anyone
with	a	3D	printer	or	a	few	electronic	development	boards	can	create	a	new	product.	The	range
and	affordability	of	new	production	technology	and	access	to	funding	has	made	creating	new
products	cheaper	than	ever,	and	greater	cultural	acceptance	of	entrepreneurs	and	innovation
has	built	public	support	for	new	devices.

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

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

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

9.1	The	Basics



Research:	An	Overview	of	Different	Types
If	there	is	one	thing	entrepreneurs	have	plenty	of,	it	is	novel	ideas.	In	this	sense,	entrepreneurs
often	feel	like	they're	ahead	of	the	game,	but	it	would	be	a	mistake	to	bypass	the	beginning	of
the	typical	design	phase,	which	involves	user	research	to	identify	product	opportunities	and
other	types	of	research	to	hone	in	on	your	product	concept.

User	research	(Figure	9.1)	entails	talking	with	users	and	customers	to	understand	what	they
are	looking	for	and	determine	whether	a	product	suits	their	needs.	Less	formal	user	research
can	take	a	few	days.	Other	times,	companies	spend	two	years	trying	to	develop	an
understanding	of	what	users	need	from	their	products	(e.g.,	Gillette	spent	over	3,000	hours
studying	consumers	to	create	its	latest	razor	for	India).

Figure	9.1	A	designer	at	Bresslergroup	digesting	the	results	of	some	persona-based	user
research.

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

Market	research	helps	entrepreneurs	understand	the	markets	their	products	are	entering.
Entrepreneurs	should	do	their	homework	and	understand	the	market,	its	history,	competitors,



and	business	models	that	have	and	have	not	worked.	If	all	the	similar	products	on	the	market
are	priced	at	$20,	why	will	a	new	product	sell	at	$40?	If	two	companies	manufacture	all	of	the
products	in	a	given	market,	entrepreneurs	trying	to	break	into	those	markets	should	know	the
companies	and	spend	time	gaining	an	understanding	about	them.

None	of	this	entails	big	expenses—it's	more	about	doing	your	homework	by	using	what's	out
there	to	understand	the	landscape	of	the	marketplace.	Talk	to	customers,	probe	pricing
dynamics,	and	get	a	good	sense	of	whether	what	you're	working	on	is	unique	and	what's	unique
about	it.	The	Internet	is	one	source,	but	interviewing	and	talking	to	customers	is	critical.
Conjoint	analysis	is	a	great	tool	to	help	understand	the	features	and	cost	trade-offs	from	the
customer	perspective.

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

Once	the	product	concept	is	selected	and	some	boundaries	to	work	within	are	set,	the	first	task
is	to	expand	the	product	vision	and	to	consider	the	ideal	user	experience	and	product	form,
envision	how	the	product	will	function,	and	consider	how	it	will	be	produced.	This	vision,
along	with	physical	prototypes,	should	allow	investors	to	“see”	what	they	are	investing	in.

Intellectual	Property	to	Protect	and	Drive	Innovation
Start-ups	cannot	afford	to	cut	corners	in	background	research	on	intellectual	property	(IP).
Generally	there	are	existing	IP	patents	that	need	to	be	maneuvered	around,	and	trying	to	patent
new	ideas	can	be	tricky.	It	is	extremely	beneficial	for	entrepreneurs—if	they	are	able—to	work
with	patent	attorneys.	If	hiring	an	attorney	is	not	an	option,	online	research	may	suffice.	Google
Patents	and	the	U.S.	Patent	and	Trademark	Office	(PTO)	are	both	good	search	tools.	(See
Chapter	24	in	this	book.)

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

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



idea	into	a	real	product?	Of	course,	the	answer	varies	greatly	depending	on	the	complexity	of
each	product,	but	development	typically	flows	through	a	three-part	design	cycle	that	includes
definition	and	design,	engineering,	and	production	“loops.”	The	goal	is	to	move	gracefully
from	one	loop	to	the	next,	but	more	often	than	not,	a	product	has	to	run	through	a	loop	more	than
once.

In	the	definition	and	design	loop,	the	product	is	refined	through	an	iterative	process	of
creative	thinking,	sketching,	building	3D	models	on	a	computer,	and	making	prototypes.
Entrepreneurs	who	have	little	experience	with	the	definition	phase	might	want	to	check	out	the
iDea	Fan	Deck,	a	tool	meant	to	direct	brainstorming	and	concept	generation.	It's	well	worth
spending	time	on	this	formulation	of	the	raw	idea,	whose	quality	is	a	reliable	predictor	of	the
product's	ultimate	success.1

The	engineering	loop	is	about	taking	the	product	designs	and	turning	them	into	parts	that	can
be	manufactured.	Engineers	try	to	make	the	product	light,	sustainable,	or	cost-effective,
depending	on	the	clients'	priorities.	At	the	end	of	this	loop,	engineers	build	prototypes	that	look
and	work	like	the	product.	These	are	tested	and	improved.	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.	Generally
speaking,	it	is	hard	to	develop	a	new	product	in	less	than	6	months.	Nine	to	15	months	is	more
common,	and	many	products	take	longer—medical	devices	in	particular.	Production	separates
a	good	idea	from	a	great	product.	There	is	a	huge	amount	of	work	that	goes	into	getting	the	right
product	back	from	a	manufacturer,	and	entrepreneurs	need	to	diligently	monitor	quality.

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

Major	challenges:	Designing	around	patents;	production	scale-up	issues

Development	Process:	20	months

In	October	2003,	a	couple	of	entrepreneurs	fresh	out	of	business	school	wanted	to
develop	a	smoke	detector	that	would	allow	parents	to	record	their	own	voice	message	to
wake	sleeping	children	in	the	event	of	a	fire.	Research	at	Victoria	University	had	proven
that	children	wake	up	to	smoke	alarms	with	familiar	voices	much	more	easily	than	they	do
to	smoke	alarms	with	a	generic	beep.

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



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

Figure	9.2	Kidsmart	allowed	parents	to	record	their	own	voice	message	to	wake	sleeping
children	in	the	event	of	a	fire.

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

Engineering
During	the	engineering	phase,	the	electronics	team	modeled	the	main	electronic	and
mechanical	components	and	casework	parts	in	SolidWorks.	Electronics	team	members
focused	on	nailing	down	the	component	specification	and	developing	top-level	firmware



and	software.	The	mechanical	design	team	members	worked	out	details	for	the	major
mechanical	features	and	were	forced	to	design	around	several	patents.	To	do	this	they
detailed	new	battery	loading	and	changing	functions	and	invented	a	new	ceiling	mount
feature—a	reminder	that	it	is	important	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	with	an	eye	toward	differentiation
on	the	shelf.

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

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

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

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

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



Prototyping:	Increasing	Fidelities	for	Different	Benefits
Smart	start-ups	invest	in	prototypes.	Different	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	manifestation	of	the	growth	mind-set	that	informs	design	thinking:	the
information	gleaned	from	testing	each	prototype—and	each	prototype's	particular	weaknesses
—informs	the	next	evolution.	What	follows	is	an	accounting	of	the	process	journey	via	the
prototypes	an	entrepreneur	would	do	well	to	develop	along	the	way.

Prototype	for	Initial	Exploration
It	can	be	very	effective	to	catalyze	the	product	definition	phase	by	crafting	exploratory
prototypes.	For	example,	a	start-up	led	by	serious	racquet	sport	enthusiasts	wanted	to	develop
a	new	training	aid.	Once	they	settled	on	a	concept,	they	built	a	crude	“proof	of	principle”
model,	or	“low-resolution”	model,	to	test	out	the	idea.	After	a	few	weeks	of	work,	they	had	a
first	prototype	that	gave	them	the	look	and	feel	of	the	physical	product	they	had	in	mind.	It	was
hacked	together	using	an	Arduino	(modular,	adaptable	electro\mechanical	kit),	quick	and	dirty
CAD,	additional	development	or	“dev”	boards,	and	some	crude	3D-printed	cases.

The	initial	configuration	didn't	work	at	first,	so	they	switched	things	around	and	did	some	more
testing.	The	next	prototype	was	a	huge	leap	forward	in	terms	of	understanding	what	the	real
product	would	need	to	do.	This	first-round	prototype	was	instrumental	in	increasing	the	team's
confidence	that	the	idea	was	sound,	and	it	laid	a	foundation	for	writing	an	initial	specification
document	to	guide	the	continued	design	and	engineering	of	the	product.

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

Prototype	to	Determine	the	Appropriate	Direction
There	is	often	a	point	in	product	development	where	there	are	multiple	potential	directions	and
not	enough	information	to	definitively	choose	one	over	another.	It	can	help	to	develop	a
prototype	for	each	leading	option	and	compare	them	to	determine	which	is	the	better	product	or
which	is	more	cost-effective,	sustainable,	or	realistic—depending	on	an	entrepreneur's
priorities	and	constraints.

Sometimes	the	variable	is	the	type	of	technology.	For	instance,	a	medical	device	start-up	was
developing	a	product	and	knew	that	there	were	two	competing	pumping	technologies	that
would	work.	One	was	aimed	at	the	higher	end	of	the	market	and	the	other	at	the	lower	end,	so
that	start-up	created	two	prototypes	to	learn	about	the	different	solutions	and	to	gain	a	better
understanding	of	what	would	be	required	to	produce	one	over	the	other.	These	prototypes	were



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

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

Prototype	to	Attract	Funding
As	the	design	process	advances,	the	prototypes	become	more	refined	and	changes	become
subtler.	This	is	the	point	at	which	most	start-ups	take	their	prototypes	on	the	road	to	share	them
with	investors.	Investors	are	more	swayed	by	preparedness	than	passion.2	Part	of	being
prepared	is	having	the	wherewithal	and	foresight	to	have	developed	compelling	prototypes.
People's	attitudes	about	a	product	change	when	they	engage	with	the	product	concept.	(Have
you	ever	seen	an	entrepreneur	brave	the	“Shark	Tank”	without	a	prototype?)

If	you	don't	have	a	prototype,	make	sure	you	have	a	great	story,	excellent	team,	and	a	proof-of-
concept	model	to	show.	While	having	the	best	possible	prototype	available	during	a	pitch
session	is	best	practice,	even	a	less	refined	prototype	will	work	toward	helping	investors
understand	where	you	are	in	the	process.	For	example,	when	E	Ink—the	company	that	makes
the	electronic	paper	displays	for	Kindles	and	Nooks—sought	funding,	the	“ink”	barely	worked.
It	took	years	for	the	technology	to	reach	that	point.	But	E	Ink	had	a	compelling	story	about
electronic	books	and	newspapers	replacing	paper.	This	coupled	with	a	proof-of-principle
prototype	was	enough	for	investors	to	connect	the	dots	and	see	what	was	possible.

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

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

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



on	those	as	well.

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

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

Some	testing	truths:

1.	 Don't	wait	until	the	product	is	“perfect.”

Early	testing	helps	determine	if	the	product	is	ready	and	leads	to	the	most	promising	sales
channels,	but	many	times	entrepreneurs	don't	want	to	hear	criticism.	This	is	a	fear	start-ups
need	to	face	head-on.	It	is	both	easier	and	cheaper	to	correct	problems	early	in
development	rather	than	later	on	during	production,	so	it	is	important	to	be	open	to	early
criticism.

Initial	feedback	can	come	from	existing	networks	of	people	such	as	friends,	family,	and
even	online	social	networks.	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	work	better	and	what	features	could	be	added.
Most	importantly,	entrepreneurs	need	to	remain	open-minded	about	the	feedback	they
receive	and	careful	not	to	get	locked	into	a	product	concept	too	early.

2.	 Practice	excessive	abuse.

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

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



matter	what,	accept	that	there	will	always	be	a	couple	of	Amazon	reviewers	stating,	“I	ran
this	over,	and	it	broke.	This	thing	sucks.”)

3.	 Find	the	testing	sweet	spot.

While	learning	during	product	development	is	safer,	it	is	common	for	companies	to	not
really	“get	it”	until	they	do	performance	testing	in	the	actual	marketplace.	Entrepreneurs
need	to	work	toward	that	sweet	spot	between	development	learning	and	product	launch
learning.	Ultimately,	this	is	a	balance	of	time	and	money	and	how	much	a	start-up	can
afford	to	figure	things	out	postlaunch	versus	prelaunch.

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

Production	and	Supply	Chain:	Solving	for	Complex	Equations
Once	a	product	is	defined,	iteratively	prototyped,	and	tested,	it	is	time	to	move	on	to
production.	Each	product	requires	its	own	unique	manufacturing	strategy	and	entrepreneurs
must	consider	how	something	will	be	made.	Will	it	be	a	do-it-yourself	(DIY)	process,	or	will
a	contract	manufacturer	lead	production?	Will	production	be	local,	domestic,	or	offshore?
Deciding	which	method	to	use	is	a	complicated	equation	influenced	by	the	product	complexity,
the	production	volume,	how	refined	the	design	is,	how	hard	it	is	to	assemble,	whether	the
product	is	made	using	established	processes	or	new	processes,	and	the	materials	used.	There
is	no	cookie-cutter	approach.

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

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

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



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

Product	Launch	and	Everything	Else:	Branding,	Packaging,
Certifications
Sometimes	entrepreneurs	get	so	caught	up	in	product	design	that	they	don't	think	about	all	of	the
other	essential	business	and	design	elements,	like	branding,	packaging,	certifications,	and	so
on.	If	product	branding	and	naming	happen	too	late	in	the	process,	entrepreneurs	risk	missing
out	on	opportunities	to	generate	support	and	potential	customers.	Entrepreneurs	must	be	able	to
articulate	what	their	brand	is	about	and	lock	down	logos	and	product	names	before	they	think
about	releasing	the	final	product.	Unique	packaging	solidifies	the	brand	identity—but	for	that
to	happen,	the	brand	must	have	an	identity.

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

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

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

Major	Challenges:	Miscommunication	with	overseas	manufacturers,	high	cost	to	make

Development	Process:	12	to	15	months

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



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

The	touchless	paper	towel	dispenser	was	unique	in	that	it	could	dispense	and	cut	any
commercially	available	paper	towel	without	human	contact.	The	core	technology	enabled
it	to	cut	paper	towels	to	any	length,	all	through	a	gestural	interface.	This	made	it	an	ideal
product	for	messy	kitchens	and	workrooms.

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

At	first,	SMART	Venture	took	their	idea	overseas	to	a	manufacturer	in	China	to	both
design	and	manufacture	the	device,	but	the	manufacturer	did	not	maintain	the	core
technology	and	the	final	product	was	disappointing.	They	decided	to	essentially	start	from
scratch	and	to	partner	with	a	U.S.	design	and	engineering	consultant.	This	is	a	trade-off
that	many	entrepreneurs	face.	There	are	manufacturers	overseas	who	will	sometimes
design	and	produce	a	product	at	an	affordable	rate,	but	this	does	not	work	for	all	products.
If	entrepreneurs	choose	this	route,	they	must	have	an	especially	strong	working
relationship	and	excellent	communication	with	a	production	partner	who	understands	their
mission.

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



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

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

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

Engineering
Next,	the	engineering	loop	consisted	of	concept	refinement,	engineering	development,	and
alpha	prototyping.	One	hurdle	they	faced	was	that	a	lot	of	the	automatic	paper	towel
dispensers	require	that	light	reflect	off	of	a	user's	clothing.	If	a	user	is	wearing	dark
clothes,	the	dispenser	won't	work.	To	work	around	this,	the	SMART	Venture	team
implemented	a	through-beam	technology	that	was	not	dependent	on	light	reflections.

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

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

9.3	Troubleshooting	Common	Mistakes
Simplifying	the	Product	and	Vision
Wanting	to	build	everything	from	scratch	and	innovate	around	all	aspects	of	the	product	are
common	missteps.	Entrepreneurs	need	to	consider	how	to	reduce	risk	and	maximize	their
chances	of	success	by	zoning	in	on	what	is	critical.	Following	are	a	few	key	takeaways	that



can	help	entrepreneurs	do	just	that.

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

For	instance,	a	start-up	wanted	to	build	a	custom	tablet	for	use	in	the	hospitality	industry,	but
the	start-up	didn't	have	a	lot	of	product	development	experience.	They	walked	through	the
pluses	and	minuses	of	customizing	a	tablet	for	their	application,	and	after	laying	out	the
development	costs	and	risks,	they	decided	to	make	a	custom	case	rather	than	a	custom	tablet
(Figure	9.4).	The	custom	case	fit	around	commercially	available	tablets	and	required	a	much
simpler	development	process	that	saved	considerable	resources.

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

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

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

Keep	It	Clean



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

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

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

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

Passion	needs	to	be	tempered	with	rational	thinking.	There	are	usually	early	indicators	that	a
product	should	be	scrapped.	If	product	development	team	members	start	to	question	the
direction	a	product	is	headed	or	something	just	doesn't	feel	“right,”	it	is	wise	to	really	consider
whether	to	move	forward.	In	some	cases,	an	entrepreneur	or	start-up	will	learn	so	much	from
working	through	the	production	process—even	if	the	product	never	goes	to	market—that	it	is
worth	it	to	continue.

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

The	flip	side	to	that	is	that	delivery	dates	can	sometimes	mean	all	the	difference	between
launching	first	and	getting	the	spotlight	versus	being	a	follower.	Since	it	is	easier	than	ever	for
entrepreneurs	and	start-ups	to	create	new	products,	these	new	products	are	flooding	the	market.
With	so	many	people	creating	products	along	the	same	thought	lines,	being	the	first	to	launch	a
new	product	can	provide	a	real	advantage.



Design	Thinking	for	Success

Launching	a	hardware	start-up	is	not	easy,	but	grounding	a	product	development	process
in	design	thinking	will	help	the	rising	number	of	relatively	green	entrepreneurs	and
intrapreneurs	navigate	the	unfamiliar	and	avoid	hiccups.	As	stated	at	the	beginning	of	this
chapter,	there	has	recently	been	a	huge	boom	in	entrepreneurship	stemming	from	access	to
prototype-making	devices	and	other	technologies,	democratization	of	access	to	funding,
rising	awareness	of	design,	and	a	cultural	fascination	with	innovation.

All	of	this	excitement	and	passion	around	new	product	development	can	obscure	the	fact
that,	in	order	to	succeed,	there	needs	to	be	a	method	to	the	madness.	Knowing	the	tactics
and	specific	skills—prototyping,	testing,	gaining	feedback,	learning	from	feedback	and
iteration—to	follow	through	on	a	design	thinking	mind-set	will	set	up	entrepreneurs	and
intrapreneurs	to	succeed	as	they	encounter	investors	and	in	the	marketplace.
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Introduction
Design	thinking	provides	a	tremendously	powerful	set	of	tools	for	designers	and	non-designers
alike.	However,	non-designers	face	the	difficulty	in	learning	the	tools	and	mind-set	of	design
thinking	while	lacking	the	long	training	period	that	experienced	designers	undertake	as	part	of
their	education.	For	example,	when	General	Motors	began	working	with	a	design	consultancy
to	improve	their	own	vehicle	innovation	processes,	they	faced	a	challenge	that	some	of	their
engineering	and	marketing	staff	were	to	start	using	design	thinking	methods,	but	these	staff	had
little	formal	training	in	how	to	use	design	thinking	techniques.	The	increasingly	widespread
training	of	design	thinking	for	teams	of	non-designers	raises	questions	of	how	relative	novices
can	learn	effective	methods	given	realistic	time	constraints	for	training	such	teams.

Indeed,	ambitious	efforts	are	under	way	across	firms	to	get	more	of	their	staff	involved	in
design	thinking	approaches.	For	example,	IBM	has	opened	a	50,000-square-	foot	“Home	of
IBM	Design	Thinking”	in	Austin,	Texas,	that	they	described	as	part	of	a	“new	approach	to
reimagining	how	we	design	our	products	and	solutions,”	and	Infosys	has	plans	to	train	30,000
of	its	employees	in	design	thinking.	While	non-designers	can	relatively	quickly	learn	the	basic
concepts	behind	design	thinking	and	a	user-centered	approach	to	innovation,	experience	shows
that	not	all	product	development	teams	trained	in	design	thinking	are	successful.	While	the
theory	can	be	learned	easily,	the	actual	practice	of	design	thinking	comes	with	many	practical
challenges	for	implementation.	To	counter	this	problem,	there	are	three	important	strategies	for
training	teams	of	non-designers:

1.	 Encourage	“dual-mode	debate”	of	not	only	ideas	but	also	processes.

2.	 Manage	design	thinking	transitions	of	key	mind-sets.

3.	 Adapt	tools	under	changing	team	membership.

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



10.1	What	Do	Non-Designers	Need	to	Learn?
Training	non-designers	in	the	design	thinking	process	can	take	many	forms,	from	relatively
brief	lecture-based	overviews	of	the	underlying	concepts	to	more	hands-on	experiential
training	sessions	built	around	either	simulated	or	actual	projects.	In	general,	teams	need	to
learn	design	thinking	tools	as	well	as	key	mind-sets	to	improve	their	performance	(Seidel	&
Fixson,	2013).	Figure	10.1	presents	a	broad,	three-part	categorization	of	design	thinking	tools
that	teams	typically	are	exposed	to	as	part	of	their	training:	need-finding	tools,	brainstorming
tools,	and	prototyping	tools.

Figure	10.1	Three	main	categories	of	design	thinking	tools.

Considering	the	specific	tools	in	each	category	helps	to	understand	the	range	of	tools	that	those
new	to	design	thinking	will	be	exposed	to—one	guide	lists	101	tools	that	aspiring	users	of
design	thinking	might	consider	(Kumar,	2012).	For	example,	teams	being	trained	in	need-
finding	tools	may	learn	how	to	better	interview	for	empathy,	following	a	step-by-step	guide	to
developing	an	interview	protocol	to	promote	wide-ranging	responses.	A	second	tool	may	be	in
how	to	build	a	“journey	map”	of	a	user	experience,	helping	to	chart	emotional	highs	and	lows
across	a	user's	experience	with	current	products	that	may	trigger	insight	into	a	new	opportunity
for	innovation.	In	training	on	brainstorming	tools,	teams	may	learn	how	to	apply	“How	might
we”	questions	as	input	to	an	ideation	session	that	might	start	with	a	few	minutes	of	individual
ideation	before	proceeding	to	group	brainstorming.	Another	brainstorming	tool	is	to	adhere	to
specific	rules	that	promote	variance	in	ideas.	In	applying	prototyping	tools,	teams	may	learn
how	to	develop	“low-fidelity”	prototypes	using	cardboard	or	foam	core	to	quickly	test	out
ideas,	or	they	may	learn	how	to	incorporate	potential	users	into	a	prototyping	process.	Some
tools	apply	to	multiple	categories,	as	represented	by	the	Venn	diagram	in	Figure	10.1,	such	as	a
brainstorming	approach	that	involves	the	use	of	physical	prototype	materials.

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



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

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

The	tools	of	design	thinking	are	applied	within	phases	of	a	product	design	process	that	can	take
many	labels.	For	example,	IDEO	product	development	has	described	their	range	of	tools	as
occupying	three	“spaces”	of	inspiration,	ideation,	and	implementation	(Brown,	2008).	The
d.school	at	Stanford	University	(2013)	groups	tools	within	five	“modes”;	Chapter	1	of	this
book	includes	four	modes	across	two	phases;	and	a	high-level	view	of	product	development
separates	out	two	primary	phases	of	concept	generation	and	concept	selection	(Ulrich	&
Eppinger,	2012).	A	comparison	of	these	approaches	is	given	in	Figure	10.2,	in	which	the
nonlinear	process	of	design	is	by	necessity	represented	linearly	for	comparison	purposes.	This
figure	also	includes	a	representation	of	the	use	of	design	thinking	tools	over	time.	Certain
categories	of	tools—need-finding,	for	example—may	have	more	emphasis	at	different	points	in
the	process	(represented	by	shading	in	the	figure),	depending	on	how	the	innovation	process
has	unfolded.	Consider,	for	example,	a	team	that	was	initially	developing	a	range	of	concepts
around	new	luggage.	After	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	means	to
provide	cell	phone	charging	within	the	luggage	was	going	to	require	additional	need-finding
activities,	rather	than	further	prototyping	as	they	had	initially	planned.	New	data	in	the	form	of
feedback	reviews,	technical	milestones,	or	competitive	offerings	can	change	the	decision
rationale	of	which	design	tools	are	relevant	as	a	next	step.	It	can	be	a	challenge	for	teams	to
know	how	to	proceed	in	a	process	that	is	not	overly	prescriptive	about	which	steps	to	take	in
every	situation.



Figure	10.2	Example	design	thinking	process	phases	and	illustration	of	changing	emphasis	of
tools	over	time.

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

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



design	is	taught	in	academic	environments	or	in	corporate	team	training	sessions,	where	stable
membership	during	the	process	is	usually	assured.	Taken	together,	these	three	main	challenges
provide	a	context	where	teams	may	easily	become	frustrated	with	their	progress	or	are
prevented	from	realizing	their	full	potential.	How	can	teams	of	non-designers	adopt	the	most
efficient	strategies	for	success?

10.3	Three	Team	Strategies	for	Success
While	teams	with	non-designers	face	challenges	in	adopting	design	thinking,	there	are	concrete
strategies	they	can	take	and	specific	guidance	for	implementation	that	facilitate	success.	Table
10.1	presents	three	areas	of	challenges	for	design	teams	discussed	above,	along	with	team
strategies	and	guidance	for	implementation,	which	will	be	addressed	in	turn.

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

Challenges Team	Strategies Implementation	Guidance
Non-designers	are	often	unaware
that	use	of	tools	is	dynamic	and
requires	adaptation.

Encourage	“dual-mode
debate”	of	both	ideas	and
design	process.

Add	metrics	for	idea	and
process	debate.
Conduct	scenario	exercises
to	analyze	process	options.

Non-designers	learn	benefits	of	key
mind-sets	but	not	phase	dependency.

Manage	design	thinking
transitions	of	key	mind-
sets.

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

Team	membership	changes	can
cause	lack	of	common	understanding
of	design	journey.

Adapt	tools	under	changing
membership.

Proactively	document	and
share	past	elements	of
design	journey.
Purposely	use
brainstorming	for
onboarding	of	new
members.

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



Teams	that	engage	in	“dual-mode	debate,”	in	which	they	actively	debate	both	ideas	and	the
next	step	of	the	design	process,	apply	a	critical	skill.	As	an	example	of	encouraging	“dual-
mode	debate,”	one	high-performing	team	developing	a	device	to	help	facilitate	spine	surgery
was	very	open	not	only	to	new	concepts	early	in	the	process	but	also	to	the	tools	that	they
would	use.	One	member	commented	afterward	that	the	team	was	“open-minded,”	stating,	“We
kind	of	thought	that	everything	had	a	reasonable	chance.”	This	team	was	noted	for	debating
both	ideas	and	which	design	tools	to	use	early	in	the	process.	In	contrast,	a	low-performing
team	at	the	same	time	reported	they	were	more	focused	on	being	“efficient”	than	in	taking	the
time	to	engage	in	debate	over	their	process.

Experienced	designers	know	that	the	next	step	of	a	design	process	is	always	subject	to	debate,
but	non-designers	may	need	help	learning	this.	Teams	of	non-designers	may	have	debated	ideas
during	brainstorming	sessions,	but	they	may	not	know	to	spend	time	debating	whether	the
results	of	a	brainstorming	session	should	be	followed	by	additional	need-finding	or	with	rough
prototyping,	for	example.	Learning	how	to	debate	the	next	step	of	a	process	can	be	very
uncomfortable	for	some	team	members,	and	so	executing	this	strategy	can	be	helped	by	two
points	of	implementation	guidance,	as	outlined	in	the	final	column	of	Table	10.1:	(1)	add
metrics	for	both	idea	and	process	debate	and	(2)	conduct	scenario	exercises	to	analyze	process
options.

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



Add	Metrics	for	Idea	and	Process	Debate

Teams	need	to	know	how	well	they	are	engaging	in	active	debate.	One	simple	but
effective	survey	tool	that	has	been	used	with	teams	in	the	past	has	been	to	ask	them	the
following	two	questions	on	a	scale	of	1	to	5,	with	1	representing	“to	a	little	extent”	and	5
representing	“to	a	great	extent”:	(1)	I	feel	that	we	debate	ideas	within	our	team,	and	(2)	I
feel	that	we	debate	the	process	to	follow	within	our	team.	These	metrics	should	be
collected	in	at	least	two	points.	First,	the	survey	should	be	run	in	the	heart	of	concept
generation,	such	as	after	a	team	has	completed	at	least	one	brainstorming	session	and	is
developing	a	range	of	potential	product	concepts.	Second,	the	same	survey	should	be
conducted	after	concept	selection,	when	a	team	has	narrowed	down	to	one	main	concept
and	is	further	refining	the	concept.	How	much	debate	is	ideal?	The	circumstances	of	the
industry	and	teams	may	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	teams	can	be
compared	with	successful	teams	in	the	past,	allowing	managers	to	determine	if	teams	need
to	be	reminded	of	how	to	encourage	debate	in	the	early	stages	of	the	process.	Also,	if
scores	among	individuals	within	a	team	vary	greatly,	that	can	be	a	signal	that	intervention
is	needed	to	see	why	team	members	have	such	disparate	perspectives	on	the	level	of
debate—such	as	debates	being	dominated	by	one	or	just	a	few	members	of	the	assigned
team,	for	example.

A	further	point	of	implementation	can	be	to	embed	exercises	in	debating	a	design	process	as
part	of	team	training,	as	we	outline	in	the	accompanying	text	box	(“Conduct	Scenario	Exercises
to	Analyze	Process	Options”).	For	example,	a	case-study	scenario	can	be	given	on	a	design
process	that	is	under	way,	and	team	members	can	engage	in	debate	as	to	what	their	next	step
would	be:	Do	they	stay	within	the	same	phase,	do	they	proceed,	or	should	they	iterate	back	to
an	earlier	phase?	Do	they	need	to	consider	a	different	tool?	Reference	texts	can	be	provided	to
demonstrate	that	many	alternative	tools	might	be	appropriate	(e.g.,	Kumar,	2012),	and	team
members	can	assess	and	debate	which	might	be	most	beneficial	as	well	as	if	iterating	back	to	a
prior	phase	is	beneficial.	Rather	than	blindly	following	a	process	of	how	design	was	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
Options

When	adopting	design	thinking,	it	can	be	difficult	for	teams	to	understand	how	the	tools	of
design	thinking	can	be	applied	in	many	different	phases	and	that	the	specific	order	of	tools
can	change	with	each	project.	Conducting	a	case-study	scenario	exercise	where	team
members	can	learn	how	to	debate	different	process	options	can	help	team	members	to	be
open	to	debating	a	range	of	options.	Sources	of	case-study	scenarios	can	include	articles
from	PDMA	Visions	magazine,	cases	and	articles	from	the	Design	Management	Institute,
and	cases	purposely	written	for	training	teams	within	a	certain	industry.	For	example,	a
team	that	is	working	on	new	service	design	in	the	food	and	beverage	industry	might	be
given	a	case	write-up	describing	the	development	of	a	new	beverage	bottle.	The	case	may
describe,	for	instance,	the	need-finding	activities	that	identified	the	potential	for	a	product
that	added	recommended	doses	of	vitamins	to	a	water	bottle	of	the	user's	own	water	and
the	initial	ideation	sessions	that	led	to	different	means	to	inject	and	mix	vitamins.
However,	the	case	may	note	how	user	reactions	to	initial	prototypes	identified	a	concern
with	cleanliness.	How	should	the	team	proceed?	In	this	scenario	setting,	teams	can	debate
the	merits	of	further	brainstorming	about	methods,	of	prototyping	the	delivery,	and	of
further	involving	users	in	understanding	their	requirements	for	“cleanliness,”	describing
what	further	information	they	would	need	to	gather	to	make	their	decision.	Encouraging
debate	in	the	safety	of	a	scenario	can	help	teams	better	explore	options	in	their	own
projects	and	help	them	learn	the	benefits	of	spirited	debate	about	next	process	steps.

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

One	high-performing	team	in	the	medical	device	field	was	very	good	at	making	the	transition
from	debate	to	execution	and	focus.	One	member	reflected	on	their	decision	to	use	a	special
glue	instead	of	another	attachment	as	part	of	their	design,	stating:	“Once	we	knew	that	we	were
going	to	go	ahead	with	glue,	we	did	not	revisit.	It	was	not	like,	okay,	at	every	meeting	you	are
going	to	think	about	the	need	criteria	[again].”	Medtronic	has	been	lauded	as	one	company	that
has	been	good	at	controlling	too	much	ideation	in	the	latter	stages	of	development.	In	contrast,
Sony's	Playstation	products	have	at	times	been	cited	as	experiencing	delays	due	to	the	inability
to	focus	on	a	few	innovations	at	a	time	rather	than	trying	to	incorporate	many	last-minute
additions.

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



set	needs	to	be	moderated	over	time,	an	insight	that	novice	teams	may	lack.	As	design	teams
move	from	concept	generation	through	to	concept	selection	and	final	refinement,	it	is	critical
for	design	teams	to	transition	from	active	debate	to	a	focus	on	design	execution.	This	can	be	a
great	challenge	for	teams,	and	we	offer	two	points	of	implementation	guidance,	as	outlined	in
the	accompanying	text	boxes.

First,	team	leaders	or	facilitators	should	enforce	a	discussion	of	where	the	team	is	in	their
process	at	regular	points.	For	a	project	of	six	months'	duration	from	initial	ideation	through	to
final	prototype,	there	could	be	biweekly	check-ins	where	members	can	discuss	the	degree	to
which	they	need	to	start	to	finalize	key	features	of	their	concept,	so	to	be	able	to	implement	a
final	prototype	on	schedule.	An	example	“process	phase	check-in”	guide	is	given	in	the
accompanying	text	box	(“Enforce	Discussion	of	Process	Phase	Check-Ins”).

Enforce	Discussion	of	Process	Phase	Check-Ins

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

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

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

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

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

Second,	teams	should	consider	developing	a	“contract”	of	what	ideas	are	decided	on	and	no
longer	open	to	debate,	as	we	outline	in	the	accompanying	text	box	(“Specify	a	‘Contract’	of
Ideas	No	Longer	Open	to	Debate”).	Too	many	teams	get	caught	in	the	trap	of	revisiting
decisions	over	and	over	again.	Teams	need	a	procedure	to	help	them	resist	the	urge	to	revisit
decisions	already	made,	unless	there	is	compelling	new	information	available	to	them.	As
mentioned,	Medtronic	has	for	years	been	very	careful	in	documenting	aspects	of	their	designs
as	they	proceed,	working	to	make	sure	that	the	evolving	design	is	well	communicated	among
all	team	members.	This	type	of	commitment	and	discipline	is	especially	relevant	for	the



product	development	velocity	of	complex	products,	ranging	from	consumer	electronics	to
automobiles.

Specify	a	“Contract”	of	Ideas	No	Longer	Open	to
Debate

During	an	innovation	project,	it	can	be	difficult	to	know	when	to	narrow	focus	to	a	few
ideas	central	to	the	product,	as	the	iterative	process	requires	holding	many	options	open
while	needs	are	being	continually	reassessed.	However,	at	a	certain	point,	teams	need	to
decide	which	new	ideas	that	can	be	incorporated	as	product	features	are	well	enough
settled	to	be	treated	as	fixed.	At	one	major	electronics	company,	they	referred	to	a	set	of
fixed	design	criteria	and	related	product	ideas	as	being	“in	the	box.”	Once	they	had
enough	data	to	support	a	certain	feature	of	the	final	product,	they	put	this	criteria
metaphorically	“in	the	box,”	so	all	engineers	and	designers	on	the	program	knew	these	did
not	merit	revisiting	unless	some	fundamentally	new	information	came	up.	The	“in	the	box”
listing	served	as	their	contract	of	which	ideas	were	no	longer	open	to	debate.	To
successfully	specify	a	team	contract	of	ideas	no	longer	open	to	debate,	teams	can	consider
the	following	steps:

1.	 Name	the	contract,	such	as	“The	Box,”	“The	Vault,”	or	“The	Design	Contract,”	and
make	sure	all	design	team	members	are	aware	of	this	contract	at	the	start.

2.	 At	each	major	milestone,	be	sure	relevant	team	members	can	nominate	ideas	or
features	to	be	included	in	the	contract.

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

4.	 Make	the	contract	readily	accessible	and	visible	to	team	members.

Adapt	Tools	under	Changing	Membership
While	student	design	teams	and	design	consultancies	may	have	stable	team	membership	during
a	project,	real-world	design	teams	in	corporate	settings	often	face	a	challenge	of	changing
membership.	Sometimes	people	are	moved	midway	through	the	project	to	other	projects	that
appear	to	have	more	pressing	needs;	at	other	times,	new	people	may	join	the	team,	coming
from	other	projects	that	have	ended.	These	shifting	team	compositions	are	challenging	for	two
reasons.	The	first	reason	is	practical,	resting	on	a	question	of	information	transmission.
Whenever	a	new	member	joins	a	team,	this	new	member	needs	to	quickly	learn	what	the
existing	team	already	knows.	The	second	reason	is	emotional,	resting	on	a	matter	of	trust.	In
other	words,	a	relationship	needs	to	form	between	existing	and	new	members	of	the	team	that
enables	productive	collaboration.

There	are	two	specific	points	of	guidance	for	implementing	this	strategy,	as	outlined	in	the
third	row	of	Table	10.1.	Both	points	of	guidance	for	improved	onboarding	of	new	team
members	make	use	of	design	thinking	tools	and	their	outcomes.	First,	one	tenet	that	underlies



much	of	design	thinking	is	to	work	visually	(Liedtka	&	Ogilvie,	2011).	For	example,	during
need-finding,	using	tools	such	as	interviews	and	observations,	design	teams	are	expected	to
display	their	data	on	available	work	surfaces	to	allow	for	producing	new	associations	and
insights.	Vertical	surfaces	in	front	of	which	teams	can	gather	are	particularly	well	suited	for
these	activities	(Doorley	&	Witthoft,	2013).	Subsequently,	these	data	are	then	transformed	in
visual	tools	such	as	journey	maps.	Since	the	goal	of	these	visualizations	of	the	user	and	his
pain	points	is	to	create	alignment	within	the	team	and	between	the	team	and	other	stakeholders
(such	as	clients,	executive	management,	etc.),	these	tools	capture	the	essence	of	many	hours	of
the	team's	work.	For	that	reason,	these	visuals	are	also	an	effective	tool	to	help	new	team
members	quickly	develop	an	understanding	of	key	aspects	of	the	project,	and	the	resulting
guidance	is	that	it	is	important	for	teams	to	proactively	document	and	share	past	elements	of	the
design	journey.	Design	team	leaders	must	ensure	that	their	teams	have	access	to	appropriate
workspace	and	materials,	as	outlined	in	the	accompanying	text	box	(“Proactively	Document
and	Share	Past	Elements	of	Design	Journey”).

Proactively	Document	and	Share	Past	Elements	of
Design	Journey

Complex	situations	composed	of	many	different	kinds	of	information	are	best	understood
and	interpreted	when	displayed	in	their	complexity	on	work	surfaces	sufficient	in	size	so
that	they	allow	making	connections	and	associations.	Most	industry	“war	rooms”	have	this
aspect	as	their	underlying	idea,	whether	set	up	in	a	major	design	consultancy	like
Continuum	or	a	major	automotive	manufacturer	such	as	Toyota's	“Obeya”	rooms.	In	ideal
situations,	design	teams	occupy	project	rooms	whose	walls	they	can	use	to	lay	out	their
data	from	interviews,	ethnographic	observations,	drawings,	storyboards,	and	findings.	In
situations	where	design	teams	do	not	have	access	to	permanent	project	space,	it	helps	to
make	“movable	walls”	available	to	which	complex	sets	of	information	can	be	attached	but
are	themselves	movable.	Such	movable	walls	can	range	from	24“	×	36”	posterboard	to	4'
×	8'	foamboard.	The	task	for	team	leaders	and	managers	is	to	make	available	the	materials
as	well	as	the	storage	space	for	the	boards	(which	must	be	very	quickly	accessible).	For
3D	materials	and	prototypes,	project	boxes	(or	“cubbies”)	have	proven	very	helpful,
keeping	items	at	hand	that	reflect	the	design	process	already	undertaken.

Second,	in	addition	to	using	the	outcome	of	design	tools	as	an	onboarding	device	for	new	team
members,	some	of	the	tools	themselves	can	also	take	on	this	purpose.	For	example,	being	part
of	a	structured	collaborative	brainstorming	session	is	an	intense	and	highly	social	experience,
and	this	process	can	help	team	members	learn	what	knowledge	is	available	within	the	team
and	what	lines	of	thinking	have	been	explored.	As	one	designer	with	the	firm	IDEO	put	it,
“Brainstorms	teach	us	what	designers	and	clients	know,	and	how	to	fit	it	together”	(Sutton	&
Hargadon,	1996,	p.	696).	As	a	consequence,	managers	and	design	team	leaders	can	use	the	tool
of	brainstorming	not	only	to	generate	ideas	but	also	as	a	way	to	integrate	new	team	members



faster,	as	we	outline	in	the	accompanying	text	box	(“Purposely	Use	Brainstorming	for
Onboarding	New	Members”).

Purposely	Use	Brainstorming	for	Onboarding	of	New
Members

Brainstorming	is	a	particularly	well-suited	tool	for	integrating	new	team	members.	The
underlying	reason	is	that	well-facilitated	brainstorming	sessions	create	a	well-defined	and
protected	space	for	idea	exchange	and	generation.	The	typical	rules	for	brainstorming
such	as	“one	conversation	at	a	time,”	“generate	many	ideas,”	“crazy	ideas	are	welcome,”
and	“suspend	judgment”	create	such	a	space,	and	in	this	environment	newcomers	face
lower	entry	barriers	for	participating.	In	other	words,	a	second	purpose	of	a
brainstorming	session	can	be	to	serve	simultaneously	as	an	icebreaker.	One	team	working
on	the	development	of	a	medical	device	purposefully	used	several	brainstorming	sessions
to	help	new	team	members	get	“ramped	up	to	speed”	with	a	complicated	project	in
surgical	products.

10.4	Conclusion
The	three	key	team	strategies	and	associated	implementation	guidance	can	help	teams	best
adopt	tools	to	the	real-world	experience	of	design	thinking	as	non-designers.	Members	of
design	teams	will	increasingly	come	from	ranks	of	professionals	who	do	not	have	the	luxury	of
academic	design	preparation,	and	it	can	be	possible	that	the	challenges	of	design	could	put
them	off	a	sustained	use	of	design	thinking.	Design	thinking	encourages	us	to	be	flexible	in	how
we	view	a	given	situation,	and	to	that	end	these	team	strategies	help	teams	to	engage	with
design	thinking	in	an	adaptive	way	that	gets	to	the	heart	of	viewing	design	thinking	as	a
valuable	but	flexible	toolkit	for	innovation.
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Chapter	11
Developing	Design	Thinking:	GE	Healthcare's	Menlo
Innovation	Model

Sarah	J.	S.	Wilner
Wilfrid	Laurier	University

Introduction1

Designers	are	trained	in	their	field's	logics,	but	many	organizational	members	with	a	stake	in
new	product	development	have	had	little,	if	any,	exposure	to	design	thinking's	precepts.	Yet	if
design	is	important	to	firms'	value	creation,	we	must	consider	ways	in	which	its	practices
might	be	instilled	beyond	the	design	department.	To	provide	guidance	and	inspiration,	this
chapter	looks	inside	one	maverick	internal	design	studio's	efforts	to	embed	design	thinking
within	one	of	America's	oldest	(and	among	the	world's	largest)	companies:	General	Electric
(GE).	Tracing	the	development	and	implementation	of	the	studio's	Menlo	Innovation
Ecosystem,	I	examine	the	process,	challenges,	and	outcomes	of	creating	an	internal	design
thinking	innovation	program.

Thomas	Edison's	Menlo	Park	research	laboratory	is	often	credited	as	being	the	first	industrial
research	and	development	lab.	Several	important	innovations	emerged	from	within	it,
including	incandescent	bulbs	and	phonographs.	More	than	a	century	later,	the	legacy	endures:
invention	and	innovation	continue	to	be	central	to	GE's	culture	and	operations,	a	strategic
perspective	captured	in	the	organization's	slogan:	“Imagination	at	Work.”

11.1	GE	Healthcare's	Design	Organization
The	design	studio	at	the	heart	of	this	story	is	part	of	GE	Healthcare,	a	strategic	business	unit
headquartered	in	the	United	Kingdom	and	employing	more	than	46,000	people	worldwide.	GE
Healthcare's	early	innovations	included	X-ray	tube	technology,	and	today	the	organization
continues	its	groundbreaking	work,	specializing	in	medical	imaging	and	information
technologies,	diagnostics,	patient	monitoring	systems,	drug	discovery,	biopharmaceutical
manufacturing	technologies,	and	performance	solutions	services.2

GE	Healthcare's	Global	Design	group	is	a	cross-functional	organization	with	offices	in	the
United	States,	France,	China,	India,	and	Japan.	The	group's	practice	includes	more	than	60
professionals	across	multiple	disciplines:	industrial	design,	interaction	design,	design
research,	innovation,	human	factors,	ergonomics,	cognitive	psychology,	visual	design,	surface
design,	and	technology	architecture.	The	unit	whose	practices	are	described	in	this	chapter	is
global	design's	largest	group,	and	its	work	is	distributed	across	all	product	groups	to	enable
product	branding	alignment,	and	innovation.



Evidence	of	the	design	studio's	success	includes	10	International	Design	Excellence	Awards
(IDEA)	acquired	in	just	the	past	three	years,	placing	GE	Healthcare	in	league	with	Apple	and
Samsung	in	corporate	design	recognition.	The	team's	design	philosophy	is	summarized	by	the
phrase,	“The	Magic	of	Science	and	Empathy.”

Whether	a	product,	user	interface,	or	environment,	our	philosophy	is	to	enrich	that
experience	with	technology,	delight,	hope,	and	understanding	of	human	needs	Our	design
values	[include]	authenticity;	empathetic	design;	shared	intelligence	and	trusted
relationships;	imagination	at	work;	essential	expression;	and	the	science	and	mathematics
of	beauty.

GE	Healthcare	document,	“Global	Design/User	Experience”	(2012)	for	internal
distribution	only.

Such	values	have	improved	both	business	performance	and	patient	outcomes,	and	one	of	the
key	means	of	transmission	has	been	an	initiative	called	“the	Menlo	Innovation	Ecosystem”
(hereafter,	“Menlo”).	Menlo	was	established	to	disseminate	design	thinking	in	team-based
environments,	and	has	triggered	a	number	of	strategic	and	cultural	conversions—the	latter,
arguably,	the	biggest	challenge	of	adopting	design	thinking.	While	Menlo's	scope	continues	to
evolve,	its	central	activity	is	a	series	of	multiday	workshops	that	help	internal	teams	solve
their	business	challenges	by	encouraging	both	individuals	and	teams	to	shift	how	they	think	and
act.

11.2	The	Menlo	Innovation	Ecosystem
Established	just	over	five	years	ago,	Menlo	is	evolving,	and	workshops	are	dynamic	works	in
progress.	However,	several	components	stay	constant,	having	emerged	from	a	unique	blend	of
organizational	needs,	history,	and	skills.	Menlo's	leaders	have	tested	a	range	of	workshop
structures	and	time	frames,	settling	on	a	five-phase	approach	delivered	over	the	course	of
approximately	10	workdays	(the	workshop	is	suspended	midway	for	field	research;	see	Table
11.1).	However,	not	every	team	engagement	includes	all	phases.	Depending	on	the	challenge,
some	teams	might,	for	example,	complete	their	Menlo	engagement	within	three	to	five	days.

Table	11.1	Phases	of	the	Menlo	Innovation	Workshop

Stage Purpose Roles	of	People
Involved

Key	Activities Duration

1 Exploratory Get	brief	from
business	leader	on
goal
Dig	into	team
challenges,
identifying	struggling
teams

Non-Menlo:
“Sponsors”;	 3	key
managers
Menlo:	One	or	two	of
the	program	leaders

Briefing	by
sponsors
Determination	of
key	problem	to
address	in	Menlo
Determination	of
the	duration	and
framework	of	the

1	day



workshop
Definition	of
participant	team's
makeup

2 Boot	camp Trust	building;
learning	to	divert
from	less	helpful
corporate	culture
norms
Team	building
Build	empathy	via
immersion
Ideation	and	rough
prototyping
First	pass	at	a
research	question
Ends	with	team
returning	to	their
areas	with	a	new
mind-set	and	frame
for	future

Non-Menlo:	Whole
team
Menlo:	Facilitator	and
coaches.	Menlo
advises	on	composition
of	team	of	people
attending	this	phase
(like	“ensemble
casting”).

Initially:	Trust	and
interpersonal
learning
Next:	Adjacent	or
similar	(non–health
care)	design
challenge
Then:	Introduction
to	research	and
plan	development

4	days:
−3	days
boot
camp
−1	day
of	“What
we	wish
we
knew…”
research
planning

3 Implementing
the
Research
Plan

Take	learning/new
mind-set	back	to
daily	task
Work	on	research	for
actual	challenge

Non-Menlo:	Whole
team	may	not	be
involved	but	is	strongly
encouraged	to
participate
Research	Specialists:
Serve	as	guides	to	core
team	during	research
activities	and	are
responsible	for	overall
research	strategy	and
data
capture/consolidation
Menlo:	Coaches	serve
as	integrator	and
facilitator	back	at	home
area

Data	collection,
etc.	May	involve
outside	suppliers

1–3
months

4 Innovation
Camp:
Ideation
+	report	out

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

Non-Menlo:	Whole
team	+	may	involve
customers	(internal	or
external);	+	top

Research	summary
Active	listening	to
customers,	if
present

5	days



problem	and
potential	solutions
Report	out:	Present
concept/solutions	to
top	management

management	for	report
out
Menlo:	All

Writing	opportunity
statements
(individually,	then
grouped	and	voted
on)
Ideation	based	on
findings
Prototyping
Solution	iteration
High-level
solutions	(3–5
concepts)
Identification	of
intellectual
property	filing
opportunities
Report/presentation

5 Follow	Up
(new	phase:
currently
under
development)

Ongoing	support	to
teams	that	have
participated	in
Menlo	workshops	to
ensure	that	new
mind-sets	and
behaviors	are	put
into	action	after	the
workshops	are	over.

Non-Menlo:	As	needed
Menlo:	Core	coach

Under
development,	but
may	include:
Open	houses	with
multiple
teams/workshop
alumni
Scheduled	check-
ins	to	monitor
progress
Embedding	a	coach
in	the	project	team

TBD

Phase	1:	Exploratory
Among	the	most	critical	phases	is	the	first	meeting	with	a	team's	sponsors—who	initiate	the
workshops—known	as	“Exploratory.”	Exploratory	is	analogous	to	writing	a	project	brief;
initiating	a	dialogue	between	team	leaders	and	Menlo	staff,	this	initial	phase	provides	a	forum
for	determining	key	issues	and	helps	ensure	that	the	resulting	workshop	process	will	allow
participants	to	succeed	in	addressing	them.	It	also	reflects	the	consultative	and	empathetic
processes	of	design	thinking.

Menlo	coaches	listen	carefully	to	sponsors	in	order	to	diagnose	the	cause	of	their	challenge.
Often,	however,	they	must	also	dig	deeper,	seeking	clues	to	complicating	factors	that	might
inhibit	or	undermine	possible	solutions.	This	process	reflects	a	critical	assumption	in	the
Menlo	model:	the	problem	a	team	is	experiencing	is	likely	not	a	function	of	its	raw	ability,	but



rather	a	symptom	of	more	subtle	issues.	Accordingly,	Menlo	leaders	inquire	about	business
problems,	but	also	probe	further	to	uncover	possible	impediments.	The	team	may	have	an
inability	to	communicate	effectively,	or	may	not	have	found	an	effective	solution	because	they
haven't	really	understood	the	customer's	point	of	view.

During	Exploratory,	Menlo	staff	also	preview	their	approach	to	the	sponsors,	including
working	through	sample	activities,	to	expose	the	sponsors	to	Menlo's	principles	and
environment	as	well	as	manage	expectations	and	achieve	consensus	on	the	workshop's
objectives	and	basic	structure.	At	the	end	of	Exploratory,	staff	will	have	gathered	enough
information	to	begin	formalizing	a	delivery	plan	for	the	full-team	workshop,	including
customizing	its	content	or	duration	for	a	team's	specific	needs.	Decisions	made	at	this	stage
include	determining:

The	specific	program	framework	that	can	best	address	the	business	challenges.

The	team	and	individual	skills	that	warrant	development.

Key	activities	to	foster	and	build	those	skills.

Duration	and	timing	of	the	workshop(s).

Plans	for	offsite	trips	or	special	guests.

Possible	additional	support	from	team	sponsors	going	forward.

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

At	Menlo,	the	last	item	is	known	as	“ensemble	casting”	and	is	approached	as	a	director	might
assemble	a	dramatic	group,	by	considering	how	each	actor's	unique	skills,	personality,	and
point	of	view	can	contribute	to	the	group's	perspective	and	performance	as	a	whole.	For
example,	if	a	group	is	having	difficulty	developing	a	new	product,	the	team's	manager	might
assume	that	engineers	alone	should	attend.	However,	Menlo	staff	might	also	suggest	that
representatives	from	marketing,	human	resources,	or	even	an	individual	from	another	business
area	entirely	who	is	not	working	on	the	project	be	present	to	add	new	sources	of	information
and	bring	fresh	insight.

Phase	2:	Boot	Camp	at	the	Menlo	Innovation	Lab
The	next	phase	is	known	as	“Boot	Camp”	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	come.	Like	military	boot	camp,	participants	are	sent	to	a	new,	unfamiliar
site	for	training:	the	Menlo	Innovation	Lab.	The	open-space	lab	is	designed	to	foster
communication	and	collaboration.	Furniture	is	mobile,	adaptable,	and	comfortable.	Bright
orange,	part	of	the	Menlo	graphic	identity,	accents	the	lab	area,	where	it	signifies	energy	and
stimulates	creativity.	JWD-Creative,	the	agency	that	worked	on	the	Menlo	lab	identity,	notes
that	they	were	inspired	by	Edison's	own	words:	“Hell,	there	are	no	rules	here;	we're	trying	to
accomplish	something.”3	In	this	sense,	the	Menlo	boot	camp	is	the	antithesis	of	military
training	because	the	objective	is	not	for	innovation	team	members	to	surrender	their



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

The	next	clue	that	the	design	thinking	workshops	are	not	“business	as	usual”	is	the	request	that
participants	surrender	their	mobile	devices.	As	one	design	coach	said,	“This	is	what	we	used
to	call	a	wet	lab:	[rather	than	a	device,	we	want	you	to]	use	your	head,	use	your	anatomy—use
your	brain”	(Lawrence	“Murph”	Murphy,	chief	designer	and	facilitator,	May	2014).	He
recounted	an	occasion	when	participants	were	distracted	by	a	significant	reorganization
happening	while	the	team	was	away	in	the	workshop	training.	Sensing	the	stress,	the	Menlo
staff	showed	a	video	by	Honda	automotive	articulating	its	“Kick	Out	the	Ladder”	philosophy.
The	phrase	describes	a	situation	in	which	an	individual	is	striving	and	climbing	and,	just	as	he
gets	to	a	high	rung,	the	ladder	is	kicked	out	from	under	him.	The	metaphor	conveys	that
valuable	change	cannot	be	achieved	by	moving	safely	and	incrementally	(rung	by	rung);
instead,	innovation	happens	when	not	innovating	is	not	an	option.	After	showing	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	news
being	broadcast	there—on	its	steps.

During	boot	camp,	a	team	is	guided	through	exercises	that	foster	trust,	lateral	thinking	(De
Bono,	1992),	empathy,	creativity,	improvisation,	and	collaboration.	It	is	an	experiential
onslaught	intended	to	break	conventional	modes	of	interaction,	remove	masks	of	professional
personas,	and	create	a	team	that	not	only	functions	together,	but	functions	better	as	a	unit.

For	example,	if	Exploratory	found	that	the	team's	interpersonal	communication	skills	were
causing	an	innovation	bottleneck,	the	facilitator	might	lead	the	team	in	an	exercise	called	“Pile
of	Rocks.”	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	importance	of	focus	and	attention	to
seemingly	trivial	details.	Next,	each	is	paired	with	a	partner,	to	whom	they	must	describe
“their”	rock	so	that	their	partner	can	retrieve	it.	Having	to	characterize	an	object	that	could
easily	be	dismissed	as	indistinguishable	requires	precision	of	specification:	“gray	and	round”
is	insufficient,	and	success	comes	only	to	pairs	who	can	effectively	communicate.	An	important
part	of	the	exercise	is	participants'	discovery	that	not	everyone	shares	identical	concepts	of
vague	descriptors	such	as	“large”	or	“smooth.”

In	this	activity,	as	in	many	conducted	by	the	Menlo	team,	the	first	impression	can	be	one	of
absurdity—why	pull	advanced	engineers	away	from	projects	to	pick	rocks	out	of	a	pile?	But
dismissing	these	as	“silly	games”	would	be	a	mistake.	Instead,	one	lesson	to	draw	from	this	is
the	importance	of	disruption.	The	Menlo	team	speaks	of	the	importance	of	“scraping	the	GE
off”	participants.	This	phrase	is	not	meant	as	a	slight	to	GE,	but	rather	is	a	way	of	expressing
that	innovation	requires	departing	from	the	norm.	GE	is	populated	by	very	bright	people
accustomed	to	achievement	who	want	to	be	shown	a	system	so	that	they	can	master	it.	Yet	so-
called	“wicked	problems”—the	very	kind	that	can	catalyze	radical	innovation—defy	quick
mastery.	Introducing	an	entirely	new	form	of	playing	field	disrupts	existing	operating	modes
and	forces	participants	to	experiment	with	new	problem-solving	approaches.



[For	Pile	of	Rocks],	everybody's	sitting	really	close	to	each	other.	Their	eyes	are	locked
together,	because	they've	got	to	listen	to	every	word	that	this	person	is	saying	to	go	be
able	to	find	that	rock.	And	they	learn	that	we're	not	always	great	at	communicating	to	one
another;	we	usually	don't	listen	very	well	at	all.	We	have	tons	of	other	crazy	stuff	that	we
do,	and	it's	all	the	product	of	thinking	about	immersive	activities	that	we	can	do	to	get	a
participant	in	the	spirit	of	noticing	where	these	problems	are	probably	going	to	show	up.
After	they've	experienced	an	issue	with	team	members	in	an	activity,	and	they	still	have
that	feeling,	we	ask	them,	“How	does	same	issue	this	show	up	at	work?”	It's	really	easy	to
make	that	quick	connection	when	it's	still	raw.

Doug	Dietz,	Innovation	Architect,	member	of	core	Menlo	team,	and	Menlo
Facilitator,	personal	interview,	May	15,	2014.

A	second	premise	and	lesson	to	be	drawn	from	the	Menlo	model:	experiential	learning	is
exponentially	more	powerful	than	passive	information	transfer.	The	eccentric	activities	are	not
intended	to	be	literal	skill	training,	but	rather	the	means	to	foster	memorable	experiences,
which	in	turn	precipitate	emotion	that	can	be	connected	to	a	larger	concept.	Being	told	to	“pay
attention”	and	“listen	carefully”	is	far	less	effective	than	having	a	visceral	memory	of	finding
an	effective	strategy	to	help	a	colleague	find	one	specific	rock	among	dozens.

Reflection	is	a	critical	step	in	transforming	experience	into	meaningful	learning,	and	at	Menlo,
time	is	always	reserved	to	debrief	at	an	exercise's	end.	Before	moving	to	a	new	activity	or
phase,	the	subteams	return	to	a	single	group	to	consider	and	answer	a	single,	critically
important	question:	“What	just	happened?”	This	part	of	the	process	can	sometimes	take	as
much	time	as	the	activity	itself.	Reflecting	on	when	a	similar	interpersonal	dynamic	occurred
during	a	typical	project	back	at	the	office,	noticing	how	and	which	emotions	were	provoked
during	an	exercise,	or	explicitly	articulating	the	specific	connections	participants	make
between	their	expectations	and	their	experiences—all	serve	to	cultivate	“group	genius,”	the
synergistic	benefits	that	high-functioning	teams	develop.	Moreover,	although	reflection	is
encouraged	directly	after	activity	completion,	facilitators	also	structure	the	workshop'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	multiple	active	listening,	collaboration,	and	creative	problem-solving
exercises	are	intricately	woven	into	a	team's	newly	forming	ability	to	move	as	a	unit	toward	an
objective.	It	is	often	not	until	a	later	stage	that	individuals	can	be	made	aware	of	how
differently	their	team	has	begun	to	function,	compared	to	when	it	began	the	workshop	process.

This	conversion	is	particularly	transformational	for	employees	of	large	companies	assigned	to
cross-functional,	sometimes	geographically	dispersed,	work	teams,	for	each	exercise	provides
a	highly	personal,	meaningful	introduction	to	colleagues	who	until	now	may	only	have	been	a
name	at	the	bottom	of	an	e-mail.	Whether	competing	against	other	small	groups	to	erect	a
camping	tent	in	silence,	describing	yourself	as	an	app,	or	introducing	oneself	through	a	collage
that	answers	the	question,	“Where	do	you	feel	the	most	and	least	creative?”	Boot	Camp
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	Boot	Camp	process—and	perhaps	a	critical	explanation	for	the	failure	of



some	companies	who	have	tried	to	adopt	a	design	thinking	orientation—is	that	enabling	or
activating	a	design	mind-set	is	critical	before	any	other	modes	of	practice	can	be	introduced.
The	Menlo	facilitators	emphasize	that	readiness	is	key	to	a	team's	ability	to	successfully	learn,
practice,	and	implement	design	thinking	principles.

You	might	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	might	not	happen	until
the	middle	of	Day	Two.	You	need	to	spend	the	entire	previous	day	more	on	team	activities
or	higher-level	principle	work	to	get	the	team	working	well.

Mark	Ciesko,	Manager	of	GE	Healthcare	Americas	Studio	and	Menlo	Coach,
personal	interview,	May	15,	2014.

Indeed,	readiness	can	be	understood	as	providing	the	experience	of	design	thinking	principles
within	the	product	development	team—prototyping,	failing	early	and	often,	customer-centric
empathy—before	labeling	them	as	such.

It	is	a	very	important	factor,	internal	empathy	for	the	team.	For	every	organization	that	is
team-based,	most	of	the	development	and	innovation	happens	within	teams.	Without	this
empathy	and	without	setting	the	team	up	for	success,	everything	else	that	you	do	will
either	be	subpar	or	will	not	work	at	all.

Emil	Georgiv,	Senior	Menlo	Innovation	Strategist	and	Menlo	Facilitator,	personal
interview,	May	16,	2014.

Fostering	group	genius—teams	that	work	in	concert	and	synergistically	to	allow	relevant	and
powerful	solutions	to	emerge—is	a	core	value	at	Menlo.	Indeed,	although	sponsors	may	have
articulated	a	project-based	objective	during	Exploratory,	that	project	is	not	directly	addressed
during	Boot	Camp.	According	to	Menlo	philosophy,	attacking	the	problem	with	existing
perspectives,	group	dynamics,	project	history,	and	personal	“stakes	in	the	ground”	can	result	in
only	incremental	results.	Boot	Camp	is	an	opportunity	to	immerse	the	team	in	a	non–health	care
setting	to	help	them	learn	how	to	see	and	solve	problems	with	fresh	perspective.

For	example,	a	team	that	engaged	Menlo	for	a	problem	with	poor	workflow	assumed	their
problem	was	software	related.	The	team	was	given	a	(seemingly)	unrelated	assignment:	to
redesign	the	fast	food	restaurant	drive-through	experience.	As	one	facilitator	explained,	“We
needed	to	help	them	see	that	workflow	wasn't	about	a	specific	tool—software—but	about	the
critical	relationships	among	information,	people,	and	needs.”	Subgroups	ideated	concepts,
which	were	then	presented	in	a	series	of	skits	(itself	an	introduction	to	the	concept	of	consumer
journey	prototyping).	One	team's	solution	called	for	the	menu	to	be	projected	onto	the	car
dashboard	so	it	would	be	easier	to	read;	the	employee	taking	the	order	became	a	“health
concierge,”	and	the	customer's	car	was	washed	while	waiting	for	the	order	to	be	filled.

One	Menlo	facilitator	noted	that	making	early	design	thinking	trials	removed	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-imagining	work	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	waiting	that	would	otherwise	be	experienced	as	pain	points?



What	happens	when	employees	start	with	the	consumer's	perspective?

The	“design	a	better	drive-through”	example	highlights	other	important	Boot	Camp
components.	These	include	opportunities	for	problem	immersion,	ideation,	prototyping,	and
iterative	refinement.	Contextual	immersion	fosters	empathy,	both	for	teammates	and	for
customers.	As	one	facilitator	asserted,	“Empathy	isn't	transferable,”	meaning	that	if	a	team
doesn't	share	common	experiences,	it	is	unlikely	to	engage	in	meaningful	interpretation	and
action.	The	workshops'	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	GE's,	the	reflexive	response	to	problems	is	more	likely	to
focus	on	system	development	and	control	than	on	generating	potentially	messy,	irrational,	or
emotional	ideas.	“[Managers]	often	want	to	feel	control,”	noted	a	coach.	“It's	hard	for	them	to
let	the	team	find	its	own	way	to	address	the	challenge.	But	not	letting	go	strangles	creativity;	it
usually	just	doesn't	work	well.”

Menlo	leaders	have	created	a	variety	of	worksheets	to	allow	participants	to	document	their
learning	in	ways	that	they	can	refer	back	to	and	be	inspired	by	when	daily	responsibilities
insinuate	themselves	again.	For	example,	a	worksheet	entitled	“Design	Thinking:	Take	It
Home,”	features	three	columns.	Colored	hexagons,	each	containing	one	of	the	fundamentals	of
design	thinking	practice	(e.g.,	“Empathy,”	“Define,”	“Ideate,”	etc.),	are	literally	at	the	center	of
everything,	dotting	the	length	of	the	page	like	stepping	stones	across	a	river.	Each	is	captioned
with	useful	prompts	(e.g.,	the	words	listen	and	inquire	underlie	“Empathy”).	The	top	of	the
otherwise	unmarked	left	side	of	the	page	is	labeled	“Personal	Behaviors”;	the	column	running
along	the	right	side	is	labeled	“Business	Challenges.”	The	message	is	clear:	individuals	cannot
reap	the	rewards	of	design	thinking	unless	their	own	behaviors	are	synchronized	with	the
objectives	they	are	working	on	for	their	business.

On	the	fourth	day	of	Boot	Camp,	teams	focus	their	efforts	on	“What	We	Wish	We	Knew,”	an
activity	that	asks	participants	to	consider	the	kind	of	information	they	need	to	move	their
project	forward.	The	list	that	results	forms	the	basis	of	a	research	plan	to	gather	the
information	that	can	make	proposed	solutions	more	likely	to	succeed.

Phase	3:	The	Research	Plan
The	phrase	“design	research”	describes	“any	number	of	investigative	techniques	used	to	add
context	and	insight	to	the	design	process.”4	Once	a	team	has	determined	what	they	need	to
know	to	advance	their	desired	innovation,	Menlo's	leaders	help	them	identify	the	research
methods	that	can	best	address	their	questions.	These	might	include	observation,	contextual
inquiry	and	cultural	probes,	interviews	and	focus	groups,	or	techniques	to	reveal	user
emotions.	No	two	projects	are	identical,	so	the	number	and	combination	of	methods	employed
vary	by	project.

The	teams	are	matched	with	design	researchers	within	Global	Healthcare	Design,	who	guide
them	through	data	acquisition	and	analysis	in	preparation	for	the	next	workshop	phase.	While



the	design	researchers	are	specialists	and	external	suppliers	are	sometimes	brought	in	to	assist,
the	Menlo	philosophy	is	grounded	in	experience,	so	facilitators	strive	to	maximize	team
participation	during	the	research	phase,	which	is	the	longest	portion	of	the	Innovation
Workshop	model	and	can	last	up	to	three	months.	Whenever	possible,	the	plan	includes
methods	requiring	engagement,	a	critical	step	toward	fostering	empathy.	Facilitators	have
found	that	when	participants	observe	or	interview	customers	firsthand,	they	develop	new
appreciation	for	the	perspective	of	those	for	whom	they	are	developing	a	solution.	Just	as
exhorting	workshop	participants	to	pay	attention	is	less	effective	than	placing	them	in	a	setting
in	which	they	will	fail	if	they	don't,	telling	those	involved	in	developing	a	product	to	be
mindful	of	user	experience	is	not	nearly	as	effective	as	engaging	with	the	technicians	or
patients	for	whom	a	device	or	process	is	being	developed.	Health	care	is,	after	all,	a	context
where	design	can	have	life	or	death	consequences.	Menlo	facilitators	report	witnessing	deep
transformation	in	perceptions	and	behavioral	patterns	of	workshop	participants	who	are
afforded	the	opportunity	to	not	only	learn	about,	but	also	develop	empathy	for,	customers	by
personally	conducting	design	research.

The	research	findings	provide	the	foundation	on	which	solutions	are	evaluated.

Phase	4:	Innovation	Camp
The	fourth	phase	of	the	Menlo	program	is	Innovation	Camp.	There,	the	research	results	are
presented,	and	work	begins	toward	solving	the	initially	identified	business	issue.	Co-creation
is	important	for	success,	so	customers	are	frequently	invited	to	this	stage	of	the	workshop	to
talk	about	their	experiences	and	challenges,	while	participants	practice	active	listening.	A	new
experience	for	many	managers	and	their	customers,	the	results	deepen	relationships	within	the
team	as	well	as	with	external	stakeholders.	And,	now	that	the	team	has	considered	the	research
results	in	light	of	their	customers'	input	and	feedback,	they	are	ready	and	able	to	(re)define	the
original	business	objective.

Participants	are	taught	to	write	“opportunity	statements,”	brief	summaries	of	the	problem	to	be
solved.	Such	statements,	prefaced	by	the	phrase,	“wouldn't	it	be	nice	if…”	prepare	the	ground
for	the	ideation	that	follows,	so	participants	must	identify	the	need	to	be	addressed,	rather	than
determine	a	specific	type	of	product	that	would	fill	a	gap.	Coaches	work	to	ensure	that
statements	are	neither	so	broad	that	they	are	too	general	to	work	from	(e.g.,	“Wouldn't	it	be
nice	if	we	made	a	better	health	care	experience	for	patients?”),	nor	too	narrow,	which	would
presuppose	or	only	provide	a	very	limited	solution	(“Wouldn't	it	be	nice	to	give	every	patient
an	iPad	to	customize	their	room	lighting?”).	A	better	opportunity	statement	might	read
something	like,	“Wouldn't	it	be	nice	if	we	created	a	more	comforting	patient	environment?”
because	it	identifies	the	goal	but	allows	for	multiple	possible	solutions.

Individuals	are	encouraged	to	develop	six	to	eight	opportunity	statements.	The	statements,	each
written	on	a	sticky	note,	are	then	aggregated	on	large	whiteboards	and	clustered	into	common
themes.	Next,	participants	vote	for	their	preferred	opportunities	by	placing	sticker	dots	on
those	they	believe	will	be	most	important	to	develop	further.

With	a	new	level	of	focus,	the	group	begins	ideation	exercises,	inventing	possible	solutions	for



the	opportunity	statements	while	learning	how	to	accept	rather	than	dismiss	others'	concepts
and	build	on	them.	Rejection	emerges	organically,	the	by-product	of	a	“build	to	learn”
philosophy	in	which	simple,	rough	prototypes	are	constructed	and	tested.	Those	that	fail	are
improved	and	the	revised	prototype	is,	in	turn,	retested.	Such	iterative	improvement	helps
focus	the	group	on	meaningful,	empirically	evaluated	solutions	and	minimizes	failure	once
resources	have	been	invested.	Importantly,	customers	are	frequently	included	in	the	prototyping
stage	of	the	project,	where	they	are	invited	to	critique	and	co-create	emerging	concepts.
According	to	senior	Menlo	innovation	strategist	Emil	Georgiev,	multiple	patent	filings	have
emerged	from	Menlo	innovation	workshops	that	included	customers	as	co-inventors.

Of	the	many	solutions	developed	and	prototypes	tested,	the	team	selects	three	to	five	concepts,
presenting	them—with	collective	pride	and	conviction—to	senior	leaders	on	the	final	day	of
the	workshop.

Phase	5:	Follow-Up
From	its	inception,	Menlo	has	emphasized	its	own	continuous	improvement.	So	while	early
workshops	were	successful	at	shifting	mind-sets	and	driving	new	behaviors,	over	time	the
Menlo	group	realized	that	the	transformation	individuals	and	teams	experienced	during	the
workshops	was	sometimes	not	sustained	once	they	returned	to	the	old	habits	of	their	normal
work	environment.	Early	attempts	to	stave	off	relapse	focused	on	having	participants	complete
exercises	like	the	“take	it	home”	worksheet	described	above	to	remind	them	of	important
lessons	and	principles.	While	still	important,	these	efforts	are	now	supplemented	with	more
formal	processes	to	transition	teams	back	to	their	units	as	well	as	provide	support	when	they
tackle	their	business	challenge	with	full	resources	and	accountabilities.

The	structure	for	this	newest	phase	is	still	in	development,	and	like	the	entire	Menlo	program,
its	implementation	is	customized	for	specific	teams.	Nevertheless,	Menlo	leaders	have	been
experimenting	with	a	range	of	formats	to	address	the	needs	of	current	teams	as	well	as	the
growing	group	of	workshop	alumni,	who	form	an	important	organizational	learning	and	support
network.	Current	plans	include	hosting	open	houses	for	Menlo	participant-alumni	to	share	new
design	techniques,	challenges,	and	ideas;	scheduling	a	series	of	checkpoints	so	that	the	team
can	touch	base	with	its	facilitator;	and	having	a	coach	embedded	within	the	team	during	its
further	project	development.

11.3	The	Significance	of	Design	Thinking	at	GE
Healthcare
The	technology	required	for	magnetic	resonance	imaging	and	other	similarly	sophisticated
machines	traditionally	drove	product	development	at	GE	Healthcare.	Prior	to	establishing
Menlo,	design's	role	had	been	inscribed	within	primarily	ergonomic	and	styling	concerns,	a
task	sometimes	derisively	characterized	as	“colors	and	covers”	(Dietz,	personal	interview,
September	8,	2009).	Indeed,	a	culture	that	privileged	incremental	engineering	innovation	over
user	experience	dominated	at	GE	Healthcare	less	than	a	decade	ago.



In	an	organization	as	old	and	as	large	as	GE,	cultural	change	is	unlikely	to	result	from	a	single
memorandum.	One	early	catalyst	to	focus	on	the	“human	side	of	the	equation”	through	design
came	in	the	form	of	a	project	initiated	by	Doug	Dietz,	a	25-year	veteran	of	GE	Healthcare's
design	team.	In	2008,	Dietz	was	visiting	a	children's	hospital	to	check	on	a	magnetic	resonance
machine	he	had	worked	on.	As	he	spoke	to	a	technologist	about	the	machine,	he	was	satisfied
and	proud:	the	device	was	functioning	and	serving	the	radiology	department	well.	But	his	visit
was	interrupted	by	the	need	to	leave	the	room	because	a	patient	was	being	brought	in	for
scanning.	The	little	girl	was	crying,	terrified	of	the	massive	machine	and	the	unknown
procedure	to	come.

Encountering	the	child	was	a	turning	point	for	Dietz,	who	began	a	campaign	to	change	the
health	care	experience	for	some	of	GE	Healthcare's	youngest	and	sickest	consumers.	Dietz	and
a	radiology	team	took	the	issue	of	customer	experience	as	the	problem	focus	for	an	early
design	thinking	workshop,	and	the	result	was	“Adventure	Series,”	a	dramatic	redesign	of	the
radiology	imaging	experience	for	pediatric	clients	and	their	families.	An	immersive	experience
in	which	storytelling	and	imagination	transform	pediatric	radiology	from	a	frightening,	anxiety-
laden	experience	into	a	Disney-like	themed	adventure,	Adventure	Series5	illustrates	the	power
of	design	to	positively	influence	and	accomplish	multiple	objectives	for	a	range	of
stakeholders.

The	series	has	been	profitable,	in	part	because	the	redesign	helped	key	customers	for	the
machines—pediatric	hospitals—to	differentiate	their	institution	in	a	meaningful	way	to	their
stakeholders:	parents.	Where	once	the	imaging	equipment	had	been	purchased	by	hospital
procurement	as	needed,	mixed	and	matched	across	brands,	the	series	has	strengthened	loyalty
for	GE's	suite	of	imaging	devices,	which	are	fully	integrated	within	the	service	delivery
concept.	Perhaps	most	importantly,	Adventure	Series	has	increased	comfort	and	compliance
for	patients,	which	has	resulted	in	a	cascade	of	positive	outcomes	including	lower	sedation
rates,	lower	treatment	costs,	fewer	complications,	and	increased	satisfaction	for	patients'
families,	who	are	an	integral	part	of	the	treatment	process	when	the	patient	is	a	child.

The	impact	of	the	Adventure	Series's	development	went	beyond	market	and	medical	success.	It
was	also	an	early	example	of	what	allowing	designers	to	do	more	than	style	machines	might
mean	for	the	GE	Healthcare	organization.	And	while	the	pediatric	context	was	an	accident	of
Dietz's	initial	site	visit,	it	became	an	important	advantage	to	fostering	support	within	GE.	For
example,	the	project	was	initiated	as	a	pilot	with	the	Children's	Hospital	of	Pittsburgh,	and	the
hospital's	enthusiastic	participation	highlighted	the	benefits	of	co-creating	with	key	customers.
Senior	designers	Dietz	and	Murphy	modeled	best	practices	by	conducting	extensive
observational	research	and	working	closely	with	stakeholders	including	radiologists,
technologists,	child	life	specialists,	nurses,	patients,	and	families	to	better	understand	the
experiences	of	users	at	every	touch	point.	The	Adventure	Series	project	also	dovetailed	with
the	arrival	of	a	new	general	manager	for	the	Global	Healthcare	design	practice,	Bob	Schwartz,
from	Procter	&	Gamble	in	2007.	Having	come	from	a	consumer	products	firm,	Schwartz	was
passionate	about	the	importance	and	influence	of	experience	in	each	point	of	the	sales	channel,
from	retailers	to	buyers	to	end	consumer.	Not	long	after	Schwartz's	arrival	and	the	initial
development	of	the	Adventure	Series,	a	“product	experience”	group	was	formally	established



in	the	design	practice.

It	is	difficult	to	underestimate	the	importance	of	“buy-in”	when	proposing	a	design-based
initiative,	and	to	that	end	the	Adventure	Series	became	an	important	public	relations	tool
across	the	organization.	When	GE	launched	Healthymagination	as	a	sibling	to	its	original
Ecomagination	campaign,	leaders	throughout	the	organization	looked	for	illustrative	examples
to	help	them	adopt	the	initiative.	Dietz	proudly	recalls	the	excitement	and	engagement	Schwartz
heard	from	leaders	from	another	organization,	then	a	prominent	GE	subsidiary:	NBC
Universal,	where	television	executives,	engaged	by	the	colorful	images	and	stories	of	kids'
transformational	experiences,	were	suddenly	interested	in	learning	more	about	radiology.

Success	Factors
Menlo's	developers	are	quick	to	credit	those	from	which	they	have	drawn	guidance	and
inspiration	in	developing	their	innovation	lab	model.	Among	these	are	Stanford's	d.School;
P&G's	Clay	Street	initiative;	The	Creative	Problem	Solving	Group,	and	Matrixworks'	Mukara
Meredith	and	Sean	Sauber.	The	following	factors	are	common	to	Stanford,	P&G,	the	Creative
Problem	Solving	Group,6	Menlo,	and	other	successful	innovation	labs:

Physical	factors:	Having	a	separate	physical	space	that	can	both	signal	the	end	of	“work
as	usual”	and	provide	a	safe	environment	in	which	to	be	vulnerable	while	learning	and
experimenting	is	vital.	The	space	should	be	conducive	to	creativity,	with	no	corporate
boardroom	or	classroom-style	meeting	rooms,	comfortable	and	adaptive	furniture,	and
ample	materials	for	expression.

Cultural	conflict:	Deeply	entrenched	organizational	norms;	function-based	thought	worlds
and	national	culture	can	each	create	barriers	to	understanding,	stifle	creativity,	and
contribute	to	discord.	Menlo's	leaders	have	found	that	recognizing	the	sources	and
symptoms	of	stress	and	dysfunction	is	imperative	to	ameliorating	it.	However,	these
underlying	tensions	are	rarely	addressed	directly,	but	instead	are	coaxed	out	in	the	course
of	activities	designed	to	surface—and	eventually	resolve—them	organically.

Autonomy:	The	importance	of	a	“skunkworks”	level	of	independence	cannot	be	overstated
in	creating	an	effective	design	thinking	program:	bureaucracy	is	innovation's	kryptonite.	At
Menlo,	the	leadership	is	largely	supportive	of	the	training	program	(some	top	managers,
like	Mark	Ciesko,	Manager	of	the	Americas	Design	Studio,	are	also	facilitators),	but
Menlo	programs	are	conducted	separately	from	the	design	studio's	usual	projects.

Challenges	to	Overcome
Menlo	has	not	been	without	its	challenges,	and	new	hurdles	regularly	appear.	These	include:

Resource	allocation:	It	can	be	difficult	for	programs	without	known	outcomes—like
design	thinking—to	secure	sustainable	funds.	Not	only	is	leadership	support	imperative,
but	it	is	equally	valuable	to	develop	new	business	models.	Menlo,	for	example,	generates
some	of	its	funding	by	operating	as	an	internal	consultancy.



Growth:	Success	breeds	opportunities,	but	growth	can	strain	resources.	At	Menlo,	there
are	two	areas	currently	exerting	(welcome)	pressure	on	the	program:	the	first	is	having
adequate	staff	to	conduct	workshops	while	maintaining	quality	and	consistency	for	the
program's	core	ideas,	skills,	and	values,	and	the	second	is	GE's	global	presence.	Menlo
has	addressed	the	former	with	a	“train	the	trainers”	model	in	which	participants	who
demonstrate	enthusiasm	and	acumen	for	the	curriculum	are	encouraged	to	apprentice	as
coaches.	Meanwhile,	Menlo	has	just	begun	adapting	its	successful	curriculum	to	a	range	of
different	cultural	contexts,	including	the	design	studios	in	Europe	and	Asia.

Resistance:	New	work	modes	can	be	threatening	to	those	whose	comfort	and	success	is
derived	from	the	status	quo.	Because	the	Menlo	program	is	so	heavily	team	based,
resistors	can	limit	the	momentum	available	to	a	group	working	on	difficult	or	complex
problems.	Dietz	(personal	interview,	December	1,	2010)	explains:

When	you	bring	people	in,	does	everybody	get	it	100%?	No,	you're	still	going	to	have
cynics.	I	love	them;	they've	just	been	at	GE	so	long	that	they've	got	this	crust	over	them.
We	can	get	through	that	crust,	but	it's	going	to	take	some	time.	Usually	by	about	three-
quarters	through	the	session,	you'll	see	them	start	to	take	a	few	more	risks.	If	you	can
build	them	up,	you'll	see	them	do	something	that's	really	unexpected.	Before	you	know	it,
they've	changed.

Menlo	leaders	have	consciously	embedded	periods	during	workshops	in	which	customers	and
GE	executives	participate	in	and	validate	the	work	the	team	is	doing	in	order	to	illustrate	and
reinforce	the	benefits	of	the	process.	As	a	result,	only	two	groups	have	chosen	not	to	complete
the	workshop,	and	both	were	instances	of	departmental	change	that	had	to	take	priority.

Lessons	Learned
While	every	organization	has	a	unique	culture	and	strategic	objectives	that	would	influence	the
development	of	an	internal	design	thinking	program,	it	is	worth	reiterating	the	hard-won
lessons	of	GE	Healthcare's	Menlo	Innovation	program	leaders,	including:

1.	 Seek	information	and	inspiration.	Be	alert	to	ideas	from	other	innovation	groups;
investigate	training	techniques	and	new	research	from	an	array	of	sources.	Dietz	reads
widely	and	also	often	credits	his	work	with	teens	in	the	community	for	helping	him	develop
new	workshop	activities.	He	reasons	that	if	he	can	get	reluctant	adolescents	to	become
vulnerable	to	new	ideas,	managers	can't	be	much	more	difficult	to	engage.

2.	 Buy-in	takes	time.	The	process	of	developing	the	Menlo	program	did	not	happen
overnight.	Large	organizations	have	short-term	goals,	nested	commitments,	and	turbulent
markets	competing	for	their	attention.	Menlo'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	Menlo	workshops	have	benefited	from	small	wins	and
a	commitment	to	continuous	improvement.

Similarly,	incubation	is	vital.	Dietz	uses	the	phrase	“going	vertical”	to	refer	to	cases	where
a	project	stuck	in	neutral	suddenly	jumps	forward	as	ideas	click,	risks	pay	off,	and



solutions	emerge.	Managers	expecting	a	steady	stream	of	incremental	gains	as	the	measure
of	success	must	be	taught	to	be	patient	for	a	payoff.

3.	 Bigger	isn't	always	better.	Menlo's	leaders	might	have	been	tempted	to	create	franchises
throughout	the	company	to	diffuse	its	curriculum,	but	they	have	focused	instead	on	building
a	firm	foundation	for	the	program	before	scaling	up.	Moreover,	the	“train	the	trainer”
model	means	that	Menlo's	reputation	is	carried	by	word-of-mouth	rather	than	a	managerial
mandate	to	participate.	Sponsors	who	request	workshops	have	heard	from	trusted	sources
that	the	resource	investment	is	worthwhile;	they	are	therefore	more	likely	to	be	committed
to	the	process.

11.4	Conclusion
Given	the	profusion	of	magazines	and	books	touting	the	benefits	of	“design	thinking,”	one	could
be	excused	for	believing	that	implementing	a	program	within	a	large	organization	is	easy.	GE
Healthcare's	Menlo	Innovation	model	illustrates	the	advantages	of	such	a	program,	but	also	the
challenges.	Merely	getting	managers	to	put	down	their	cell	phones,	laptops,	and	project
schedules	is	ambitious,	let	alone	asking	them	to	jettison	professional	comfort	zones	in	the	name
of	as-yet-unknown	team	achievement.	Many	articles	that	promote	design	thinking	focus	on	the
promise	of	breakthrough	innovation	without	acknowledging	how	difficult	the	process	is.	For
the	teams	that	prevail,	however,	the	experience	can	produce	profound	transformation.	Menlo
Innovation	Ecosystem	workshops	build	caring	and	productive	relationships	among	participants
and	forge	meaningful	understanding	between	teams	and	their	customers,	levering	each	group's
shared	scientific	and	emotional	intelligence	to	imagine	better,	valuable	solutions	to	wicked
problems.	In	the	final	analysis,	Menlo's	achievement	has	been	to	make	the	alchemy	of	design—
its	unique	combination	of	science	and	empathy—accessible	to	all.	Magic,	indeed.
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Introduction
This	chapter	explores	the	critical	impact	of	corporate	culture	on	design	thinking	and	is
organized	in	five	sections.	In	the	first	three	sections,	we	highlight	the	critical	impact	of
corporate	culture	on	design	thinking,	our	perspective	on	culture,	and	the	forces	in	any	large
corporation	that	work	to	undermine	the	principles	and	practice	of	design	thinking.	In	the	last
two	sections,	we	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
implementing	a	culture	of	design	thinking.

12.1	The	Critical	Impact	of	Corporate	Culture	on	Design
Thinking
Empathy.	Ideation.	Collaboration.	Iteration.	These	are	not	the	typical	terms	in	the	everyday
conversations	of	executives	at	a	large	corporation.	Instead,	top	executives	are	likely	to	be
focused	on	the	top	and	bottom	lines,	market	share,	return	on	investment,	share	price,	and
employee	retention.	But	empathy?	Not	in	most	big	companies.

Yet	empathy,	ideation,	collaboration,	and	iteration	are	critical	aspects	of	design	thinking.	For
executives	who	want	to	install	design	thinking	as	a	source	for	their	companies'	successes,
knowing	and	understanding	terms	like	this,	and	the	practices	and	processes	behind	them,	are
also	important	to	achieving	those	other	key	measures	of	success.

Roger	Martin,	the	former	dean	of	the	Rotman	School	of	Management	at	the	University	of
Toronto	and	one	of	the	founding	fathers	of	design	thinking	(along	with	the	Institute	of	Design's
Patrick	Whitney	and	Stanford	d.School's	David	Kelley),	once	wrote	that	incorporating	design
thinking	into	a	large	company



…is	not	as	simple	as	hiring	a	chief	design	officer	and	declaring	that	design	is	your	top
corporate	priority.	To	generate	meaningful	benefits	from	design,	firms	will	have	to	change
in	fundamental	ways	to	operate	more	like	the	design	shops	whose	creative	output	they
covet.	To	get	the	full	benefits	of	design,	firms	must	embed	design	into—not	append	it
onto—their	business	(Martin,	2005,	page	5).

Embedding	design	thinking	into	a	business	means	embedding	it	into	the	company's	strategy,
corporate	culture,	processes	and	practices,	systems,	and	structures.	For	too	many	large
companies,	their	corporate	cultures	are	obstructive	to	design	thinking	at	best,	and	at	worst	are
destructive	of	this	important	new	business	and	management	method.	However,	we	believe	that
an	enterprise	that	embeds	design	thinking	in	its	corporate	culture—in	the	enterprise's	everyday
ways	of	working,	its	shared	practices,	beliefs,	and	values—can	gain	a	competitive	advantage
over	those	that	do	not	adopt	design	thinking.

To	gain	this	edge,	organizations	will	need	to	reevaluate	the	organizational	context	in	which
they	currently	operate.	And	here	is	the	Gordian	knot:	a	company's	context	is	transparent	to	the
people	who	work	in	the	company.

Culture	as	Context
The	context	in	which	people	are	working	in	an	organization	is	primarily	the	corporate	culture.
The	organizational	context	influences,	shapes,	emphasizes,	diminishes,	or	distorts	everything
that	happens	in	an	organization.	It	reinforces	the	choices	executives	make	to	pursue	some
strategies	and	discard	others.	It	virtually	chooses	the	tactics	by	which	managers	execute.	It
encourages	employees	to	behave	in	specific	ways	and	rewards	them	for	that	particular
behavior	and	often	can	discourage	them	from,	or	even	punish	them	for,	acting	in	different	or
new	ways.	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	market.	Corporate	culture	can	drive	innovation	to	significant
value	in	the	market	or	kill	a	great	idea.	Indeed,	corporate	culture	can	have	one	company	see	an
opportunity	and	another	miss	or	dismiss	the	same	one.	In	this	way,	corporate	culture	is	a
singular	determinant	of	organizational	effectiveness.

When	a	company	chooses	to	implement	a	radical	or	fundamentally	new	initiative,	like
embedding	design	thinking,	the	success	of	that	initiative	is	not	simply	going	to	be	a	product	of
training	and	education,	nor	of	management	telling	people	what	to	do	and	following	up,	nor
even	a	product	of	some	new	compensation	or	reward	system.	Implementing	a	discipline	like
design	thinking	will	be	successful	only	if	it	fits	in	with	the	corporate	culture,	even	when	that
means	supplanting	some	elements	of	the	current	culture	with	elements	drawn	from	design
thinking.

But	transforming	a	corporate	culture	is	complex,	difficult,	and	fraught	with	risk	of	failure.
Arguably,	organizational	transformation	is	one	of	the	most	difficult	initiatives	that	a	company
can	undertake,	the	equivalent	of	an	experienced	mountain	climber	scaling	Mt.	Everest:	a	long,
complicated,	challenging	journey	that	is	not	to	be	undertaken	lightly.



Default	Culture
In	most	companies,	culture	is	not	intentional	or	purposeful.	Typically,	culture	has	evolved
organically	from	the	company's	founding	days,	from	the	personality	and	likes	and	dislikes	of
the	founder(s).	Like	Topsy,	it	“…just	growed.”

Corporate	culture	is	likely	to	default	to	reinforcing	what	has	worked	in	the	past	and	avoiding
what	has	not	worked,	especially	avoiding	significant	failures.	It	is	a	relic	from	the	past	that
powerfully	shapes	both	perceptions	and	actions	and	limits	possibilities.	It	often	occurs	as	a
given;	corporate	culture	is	the	way	it	is	around	here.	That	can	be	true	even	when	culture	had
been	an	intentional	creation.

At	Ford	Motor	Company,	Henry	Ford	shaped	the	culture	from	the	firm's	earliest	days	to	avoid
a	previous	traumatic	failure	and	to	cause	the	company's	success.	So	important	was	his
influence	on	the	firm's	culture	that	in	the	early	1980s—more	than	three	decades	after	the
founder's	death—Ford's	ghost	was	said	to	be	walking	the	halls	of	the	company.	Although	the
auto	industry	and	the	methods	of	manufacturing	had	changed	drastically,	Ford's	culture	had	not.

By	way	of	example,	in	1985,	a	colleague	of	ours	was	conducting	a	training	session	with	both
older	and	younger	employees	of	the	Body	and	Assembly	Division	of	Ford.	Each	participant
was	asked	to	write	down	something	very	significant	that	had	happened	in	their	tenure	at	Ford,
something	that	they	had	put	away	in	their	“silver	box	of	memories.”

An	older	participant	shared	that	in	his	first	year	at	Ford,	he	was	in	the	lunch	room	eating	the
ham	sandwich	that	his	wife	had	made,	when	Henry	Ford	sat	beside	him.	The	employee	said,
“Mr.	Ford	was	somewhat	of	a	health	nut.	He	had	special	bread	baked	every	day,	and	when	he
traveled,	he	had	his	bread	flown	to	his	location.	In	this	instance,	Mr.	Ford	said	to	me,	‘John,
you	know	that	stuff	you're	eating	is	bad	for	your	health.	You	shouldn't	be	eating	it,’	and	then	he
rose	and	walked	away.”

Our	colleague	asked,	“What	happened	next?”

Looking	a	bit	surprised	at	the	question,	the	gentleman	said,	“I've	never	eaten	ham	since	that
day.”

A	culture	that	made	Henry	Ford	a	quotable	and	inspirational	industrialist	and	gave	his	company
a	huge	competitive	advantage	had	become	a	barrier	to	Ford	Motor	Company's	success	in	a
much	changed	marketplace.	Fortunately,	his	successors,	Donald	Peterson	and	Harold	“Red”
Poling,	led	the	cultural	transformation	to	recover	Ford's	competitiveness—the	first-known
intentional	transformation	of	the	culture	of	a	large	corporation.

In	too	many	large	organizations,	corporate	culture	is	a	barrier	to	design	thinking	and	potent
innovation.	And	transforming	corporate	culture	is	a	particular	challenge	for	executives	hoping
to	move	their	organizations	toward	design	thinking.

Why	do	we	say	this?	Design	thinking	is	human-centric—focused	on	the	customer,	the	consumer,
or	whoever	the	end	users	may	be.	Design	thinking	requires	a	high	degree	of	empathy	for	the
end	user,	as	well	as	big	doses	of	risk	taking,	prototyping,	and	failing.	Therefore,	the	practice	of



design	thinking	is	likely	to	be	antithetical	to	the	corporate	culture	of	most	large	companies,
where	data-driven	decisions,	rigid	organizational	hierarchies,	well-established	rates	of	return
on	investment,	and	a	high	cost	of	failure	are	often	the	preferred	business-as-usual	ways	of
operating.

Impact	of	Corporate	Culture	on	an	Organization's	Ability	to
Innovate	through	Design	Thinking
Companies	that	want	to	embed	design	thinking	would	do	well	to	evaluate	their	current	culture
first.	They	should	identify	which	of	the	company's	shared	patterns	of	perception,	thinking,	and
acting	may	be	at	odds	with	design	thinking	and	which	ones	are	in	harmony	with	design
thinking's	key	principles	of	empathizing,	defining,	ideating,	prototyping,	and	refining.	The
“Distinctive	Elements	of	Corporate	Culture”	(Figure	12.1)	can	be	used	as	structure	for	making
this	critical	assessment.



Figure	12.1	Distinctive	elements	of	corporate	culture.
Used	with	permission	from	Insigniam.

Said	another	way,	design	thinking	cannot	simply	be	wedged	into	an	organization	whose	values
are	at	odds	with	design	thinking's	principles	and	practices.	As	Jeremy	Utley,	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	elements	of	your	business	culture
that	support	[design	thinking's]	kind	of	working	and	thinking	mind-set.”

If	an	organization	is	to	embed	design	thinking,	it	must	reveal,	confront,	and	take	responsibility
for	all	aspects	of	its	current	culture.	Then	it	must	design	a	culture	that	leverages	design	thinking
for	success	in	the	marketplace	of	the	future.	(Not	coincidentally,	the	application	of	design
thinking	can	enable	this	step.)	Finally,	the	firm	must	rapidly	make	the	needed	changes.	Any
other	process	risks	simply	dressing	up	the	old	culture	without	changing	it.	And	that	can	result
in	the	new	culture	unwittingly	inheriting	aspects	of	the	old	culture—aspects	that	undermine	the
advantages	of	design	thinking.

12.2	What	Is	Corporate	Culture?
Every	organization	of	any	significant	size—whether	a	commercial	enterprise,	a	nonprofit
charity,	or	a	governmental	agency—operates	within	its	own	distinctive	culture.	Because	it
influences,	shapes,	and	distorts	the	actions,	perceptions,	and	thoughts	of	the	people	within	the
company,	corporate	culture	is	a	singular	determinant	of	an	organization's	effectiveness	and	can
be	an	arbiter,	or	at	least	a	critical	factor,	in	long-term	success	or	failure.

Distinguishing	Corporate	Culture
Corporate	culture	is	the	particular	condition	in	which	people	perceive,	think,	act,	interact,	and
work	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	within	the	company,
whether	realized	or	not.	Corporate	culture	is	the	unwritten	rules	for	success	inside	the
corporation,	creating	unseen	walls	and	boundaries.	It	is	the	corporate	paradigm.	In	short,	it	is
whatever	is	reinforced	within	the	organization.	Analogously,	it	is	like	a	company's	personality.

In	many	cases,	that	invisible	hand	offers	a	company	a	huge	competitive	advantage	in	markets,
where	the	differences	between	competitors	are	limited.	Southwest	Airlines,	long	lauded	for	its
unique	culture	and	for	being	the	most	consistently	profitable	U.S.	airline	over	the	past	three
decades,	is	a	good	example.	The	company's	co-founder	and	former	CEO,	Herb	Kelleher,	once
said	that	Southwest's	culture	is	the	hardest	thing	for	competitors	to	copy.	Competitors	“…can
get	all	the	hardware,”	Kelleher	said.	“I	mean,	Boeing	will	sell	them	the	[same]	planes.	But	it's
the	software,	so	to	speak,	that's	hard	to	imitate.”

It	is	important	to	note	that	Southwest's	culture	is	dynamic.	It	has	kept	up	with	the	company's
incredible	growth	over	the	decades,	helping	keep	Southwest	near	the	top	of	the	airline	industry.

That	is	often	not	the	case	for	established	companies.	Often,	a	corporate	culture	becomes	fixed
and	unquestioned,	the	absolute	view	of	reality,	how	things	are	(and	ought	to	be),	rather	than
simply	a	way	to	work—the	right	way	rather	than	a	way.	In	those	cases,	the	organization	loses
flexibility,	waste	increases,	and	execution	slows.

Remember,	we	said	that	corporate	culture	is	the	unwritten	rules	for	success	inside	the
company.	In	healthy	companies,	the	arbiter	of	behavior	and	success	is	the	marketplace,	and	the



corporate	culture	adapts	to	market	forces.	When	past	ways	of	working	and	culture	take
precedence	over	leading	or	responding	to	market	change,	success	becomes	pleasing	the	boss
and	fitting	in.

In	order	to	avoid	this	trap,	organizations	must	empower	and	enable	their	people	to	continually
invent	new	ways	of	competing,	allow	them	to	try	and	change	the	rules	within	the	marketplace,
as	well	as	inside	the	corporation	itself.	This	can	happen	either	through	a	conscious	and
methodical	cultural	reinvention	process	or	by	building	a	spirit	of	renewal	and	reinvention	into
the	culture	itself.

Design	thinking	promises	to	do	just	this.	It	challenges	existing	assumptions	about	what
customers	want	and	need.	It	constantly	pushes	the	organization	to	reconsider	its	marketplace
offerings	and	how	work	gets	done.	And	it	asks	people	in	the	organization	to	work
collaboratively	to	build	something	new.

12.3	Corporate	Forces	that	Undermine	Design	Thinking
Corporate	Gravity
Speaking	analogously,	corporate	gravity	is	a	hidden	force	that	pulls	your	employees	back	to
familiar	ground—what	is	proven	and	known—rather	than	freely	launching	them	toward
innovation.	The	pull	of	the	corporation	is	greater	than	the	pull	of	the	consumer	and	the
marketplace.	Corporate	gravity	is	a	product	of	the	world	view	and	concomitant	processes,
systems,	and	structures	that	protect	the	legacy	business	model	and	core	products	or	services.
Corporate	gravity	pulls	resources	to	maintaining	and	improving	what-is-perceived-as	the
source	of	corporate	success.

To	achieve	success,	ultimately,	any	organizational	transformation	must	be	led	by	the	chief
executive.	Having	said	that,	an	antidote	for	corporate	gravity	is	to	appoint	a	chief	change
officer	or	a	chief	innovation	officer	(CIO).	This	executive	is	seen	as	the	hand	and	brain	of	the
CEO,	has	a	budget	and	a	department	under	her	or	him,	and	has	the	accountability	and
commitment	to	embed	design	thinking	in	the	corporate	culture.	This	CIO	has	the	power	and
authority	to	initiate,	lead,	and	manage	change.	For	companies	moving	toward	a	design	thinking
model,	the	change	can	be	facilitated	by	an	executive	who	can	bridge	the	gap	between	top
management	and	the	design	and	innovation	teams—someone	who	can	bring	their	two	worlds
closer	together.

Corporate	Immune	System
Your	body's	immune	system	rejects	and	fights	foreign	substances.	It	is	an	involuntary	response.
In	an	analogous	way,	organizations	can	seemingly	reject	and	fight	changes	to	their	culture,	even
when	the	leaders	are	actively	leading	change.

There	is	no	such	thing	as	inherent	resistance	to	change.	People	will	not	make	changes	if	they
are	threatened	by	those	changes.	People	will	rapidly	adapt	to	and/or	cause	change	when	they
can	see	an	opportunity	for	themselves.



All	successful	employees	possess	a	key	item	of	knowledge:	how	to	make	their	managers
happy.	Do	bosses	demand	that	the	current	product	development	process	be	executed	exactly	as
laid	out	in	the	corporate	product	development	manual?	Well	then,	how	likely	are	employees	to
apply	design	thinking	to	that	process,	potentially	disrupting	it	or	completely	reinventing	it?
How	will	they	know	how	to	make	the	bosses	happy	then?

This	is	one	of	leadership's	toughest	challenges.	Effective	corporate	change	demands
conversations—lots	of	them.	Managers	must	tailor	their	message	to	individuals	or,	in	a	large-
scale	change	process,	tailor	it	division	by	division.	What	will	inspire	the	scientists	and
engineers?	What	will	move	the	marketers?	Managers	and	executives	need	to	interview	and
observe	people	in	those	divisions.	They	must	then	design	a	conversation	that	will	open	up
opportunities	for	their	people.	In	other	words,	executives	and	managers	need	to	bring	the
designer's	tools	and	methods	to	their	own	work.	That	way,	not	only	are	employees	engaged	in
the	change,	but	they	also	see	design	thinking	in	action.

Corporate	Myopia
There	is	a	joke:

Question:	How	many	designers	does	it	take	to	change	a	lightbulb?

The	Designer's	Answer:	Does	it	have	to	be	a	lightbulb?

The	power	of	design	thinking	is	that	it	asks	those	engaged	to	think	in	different	ways—about	the
product	itself,	the	way	the	consumer	will	use	it,	the	way	it	will	be	made.	Everything	is	up	for
contemplation	and	a	shift	in	perspective.	That	can	be	a	problem	for	companies	that	are
undergoing	a	transformation	to	design	thinking	while	also	operating	an	ongoing	business.

Corporate	myopia	keeps	executives	from	seeing	value	in	innovations,	including	new	methods
like	design	thinking.	Successful	executives	think	that	they	know	what	the	consumer	wants	and
what	will	succeed	in	the	marketplace.	A	breakthrough	innovation	in	a	product	or	a	process	may
threaten	an	executive's	sense	of	his	worth	or	not	fit	her	understanding	of	what	is	valuable	or	not
conform	to	the	corporate	strategy.	In	some	companies,	anything	that	does	not	hit	financial
hurdle	rates	or	show	well	on	forecast	sales	volume	evaluations	never	makes	it	to	market.

On	several	occasions,	Nestlé	executives	tried	to	kill	the	now-successful	Nespresso	coffee
system.	Nestlé	was	in	the	food	business,	not	the	kitchen	gadget	business.	Executives	were
skeptical	of	a	technology	developed	by	research	and	development	(R&D)	that	did	not	fit	the
mass-market	business	model	of	the	time	and	was	a	major	departure	from	most	of	Nestlé's	lines
of	business.	The	Nespresso	System	survived	and	thrived	when	it	was	established	as	a	separate
company,	in	a	different	building,	and	an	outsider	was	brought	in	for	new	perspectives	and
ideas.

The	antidote	to	corporate	myopia	is	design	thinking	itself.	Rather	than	executives	determining
the	value	of	an	innovation,	design	thinking	prototypes	are	held	and	actually	used	by	consumers
or	users.	Consumers	and	users	determine	value	and	how	to	improve	or	add	value.



12.4	Four	Pillars	of	Innovation	for	Enabling	Design
Thinking
No	one,	not	even	expert	mountain	climbers	or	the	Sherpas	who	live	in	the	Himalayas,	just
shows	up	one	afternoon	and	starts	climbing	Mt.	Everest.	The	effort	takes	years	of	experience
and	months	of	preparation	and	requires	that	many	things	go	according	to	plan.

In	the	same	way,	a	corporate	culture	cannot	be	formed	around	design	thinking	without	taking
the	time	to	build	a	stable	base	on	which	that	change	will	rest.	There	are	four	critical	pillars	on
which	a	shift	or	transformation	to	design	thinking	must	be	built,	as	illustrated	by	figure	12.2.

Figure	12.2	Four	pillars	for	effective	creativity	and	innovation.

Pillar	1:	Leadership	Mandate
The	top	executives	have	to	commit	to	innovation	using	design	thinking	as	a	corporate	priority;
this	is	the	corporate	equivalent	of	Agamemnon	hauling	his	ships	onto	the	beach	and	burning
them.	The	requirement	for	design	thinking	has	to	be	baked	into	the	corporate	strategy.	The
executives	have	to	learn	and	practice	design	thinking.	They	have	to	be	committed	to	leading	its
adoption	throughout	the	organization.

They	have	to	design	and	communicate	the	case	that	innovation	and	design	thinking	are	critical
to	the	future	of	the	organization.	That	mandate	needs	to	be	loud	and	clear	and	relevant	to
employees	across	the	enterprise.	They	also	must	give	clear	permission	to	do	fresh	thinking	and
back	this	up	with	funding,	people,	time,	and	space.



To	illustrate:	When	A.	G.	Lafley,	Procter	&	Gamble's	CEO,	set	out	to	remake	that	company
around	design	thinking	in	2001,	he	said,	“We	will	not	win	on	technology	alone.	Therefore,	we
need	to	build	design	thinking	into	the	DNA	of	P&G.”	And	he	backed	those	words	up	with	his
own	actions.

Mr.	Lafley	was	a	regular	attendee	at	workshops	focused	on	design	thinking,	where	designers
were	paired	with	senior	managers	so	both	could	share	the	principles	of	design	thinking.	He
also	routinely	received	input	from	an	external	design	board	(those	fathers	of	design	thinking,
among	others),	set	up	to	critique	P&G's	design	decisions.	He	met	regularly	with	the	design
executive	whom	he	had	tasked	with	overseeing	the	transformation,	Claudia	Kotchka,	Vice
President	for	Design,	Innovation,	and	Strategy,	so	that	he	could	stay	informed	about	the	latest
steps	in	the	process.	On	virtually	every	business	trip,	he	took	time	to	go	into	consumers'	homes
and	observe	how	they	lived.	In	those	ways,	Mr.	Lafley	communicated	and	led,	in	both	words
and	actions,	the	vision	and	commitment	to	make	P&G	a	company	built	around	design	thinking.

Pillar	2:	Dedicated	Infrastructure
A	dedicated	infrastructure	organizes	people,	resources,	budget,	timelines,	space,	and	metrics.
The	dedicated	infrastructure	always	mirrors	the	seriousness	of	the	mandate.	If	there	are	visible
resources	invested	in	supporting	the	mandate,	it	is	taken	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-managing	teams.

To	illustrate:	A	few	years	ago	a	large,	successful	health	care	enterprise	held	a	typical
executive	offsite.	The	top	executives	discussed	good	news.	Revenues	were	steadily	increasing.
So,	too,	were	margins.	They	discussed	a	strategic	plan	that	had	been	developed	to	ensure
continued	growth.	But	then	came	a	surprise.

“We	realized,”	says	one	top	executive,	“that	what	had	gotten	us	this	far	wasn't	going	to	get	us
where	we	wanted	to	be	in	the	future.	We	took	a	real	gut	check	and	asked,	‘What	do	we	need	to
change	to	achieve	the	strategic	goals	we	had	set?’	and	‘Are	we	going	to	make	the	investment	in
those	changes?’”

The	answers	were	eye	opening.	It	was	decided	that	the	corporate	culture	needed	to	be
redesigned	with	a	focus	on	patients.	The	corporate	culture	had	been	centered	on	fiscal
discipline,	a	heritage	that	was	valued	and	honored.	Centering	on	patients	would	require	a
transformation.	It	was	also	decided	that	this	transformation	was	worth	the	investment	of	money,
time,	and	the	risk	involved	in	changing	the	operational	values	of	a	financially	stable	enterprise
because	the	executives	were	smart	enough	to	realize	that	the	risk	of	staying	the	same	was	even
higher.

When	an	organization	takes	that	kind	of	risk,	though,	it	does	not	take	it	lightly.	In	this	case,	they
executed	systematically,	step	by	step.

Step	1:	Conduct	a	cultural	assessment.

A	cultural	assessment	of	custom-designed	questions	was	used	for	interviews	and	surveys



of	employees	from	every	level,	function,	and	geography	in	the	company	to	reveal	the
current	culture.	This	process	is	not	unlike	the	ethnographic	tools	that	design	thinking	relies
on	to	reveal	the	needs	of	consumers	who	designers	hope	to	help.	The	assessment	was
conducted	against	the	“Distinctive	Elements	of	Corporate	Culture”	(Figure	12.1).	The
analysis	and	report	from	the	survey	highlighted	key	aspects	of	the	culture,	the	aspects	that
would	support	the	strategy	and	those	that	would	inhibit	it,	and	recommendations	to	initiate
the	transformation.

Step	2:	Set	up	an	office	of	transformation	and	a	transformation	leadership	team.

They	called	this	team	“the	leadership	coalition.”	It	was	composed	of	40	people	from
across	all	divisions	of	the	organization.	While	not	every	team	member	was	dedicated	full
time,	they	allocated	a	set	amount	of	time	for	their	new	roles,	as	if	part-time	jobs.	A	full-
time	transformation	executive	was	appointed	and	acted	as	team	leader.	The	CEO's	opening
statement	on	the	coalition's	first	day	was	that	the	group	was	to	leave	their	titles	at	the	door
as	they	drafted	a	new	vision,	a	new	mission	statement,	new	corporate	values,	and	new
operating	practices	for	the	company.

Step	3:	Set	a	budget	and	some	deadlines.

Cultural	transformation	is	neither	quick	nor	cheap.	It	has	hard	costs	and	the	need	for
sustained	effort—a	test	of	commitment,	all	of	which	should	be	considered	carefully	in
advance.	The	company	had	an	18-month	window	for	its	first,	most	important	phase	of
cultural	transformation	and	allocated	a	specific	dollar	amount	to	make	that	change	happen.
The	leadership	coalition	set	a	timeline	working	back	from	the	close	of	the	window.

Step	4:	Create	a	team	to	win	over	the	team.

An	enrollment	team	that	drew	employees	from	all	levels	and	functions	of	the	organization
was	asked	to	inspire	and	engage	the	workforce	to	adopt	the	company's	new	direction,	even
as	it	was	being	developed.	These	team	members	were	trained	in	design	thinking,	effective
communication,	and	enrollment.	They	designed	both	the	message	and	delivery	methods	to
fit	the	company	and	its	people.

Step	5:	Create	a	big	commitment,	new	capabilities	and	increased	capacities,	and	lots
of	project	teams.

This	company	also	created	a	30-person	Keystone	Project	Team	that,	as	its	name	suggests,
was	responsible	for	developing	and	executing	a	key	project	that	would	move	the	company
to	its	new	customer-focused	goals.	A	keystone	project	is	a	multi-year	commitment	to
producing	critical	results	that	can	only	be	accomplished	in	the	new	culture.	The	Keystone
Project	Team	commissioned	project	teams	to	move	the	keystone	project	forward	and	to
deliver	the	intended	results.

At	the	same	time,	18	of	the	company's	top	executives	were	engaged	in	a	year-long	leadership
development	initiative	that	would	give	them	the	skills	to	work	in	an	environment	where
collaboration	was	emphasized	far	more	than	it	had	been.	As	part	of	the	leadership	program,
each	executive	designed	and	led	a	leadership	project.



As	one	executive	said,	“We	developed	a	real	focus	on	teams.	There	was	much	less	interest	in
executives	saying,	‘How	can	I	get	this	done?’	and	more	on,	‘How	can	we	get	this	done?’”

Within	the	18-month	window,	the	initiative	delivered	notable	change	and	produced	remarkable
results,	moving	the	company	from	the	middle	of	the	pack	to	near	the	top	of	its	industry	in	the
three	key	metrics	used	to	measure	success.

Note:	The	first	rule	of	management	is	that	you	tend	to	get	what	you	reward;	obviously,
everyone	knows	that	a	reward	structure	is	needed	to	support	the	transformation.	However,	the
second	rule	of	management	is	that	you	tend	to	get	what	you	measure;	not	so	obviously,	as	part
of	the	infrastructure,	you	have	to	put	in	place	a	scoreboard	to	measure	the	value	generated	by
design	thinking.	Otherwise,	the	value	of	design	thinking	is	lost	in	the	mix	of	overall	business
results.

From	the	time	he	joined	Clorox	in	2009,	Wayne	Delker	successfully	drove	new	product
development	as	head	of	research	and	development	and	then	as	chief	innovation	officer	for	the
entire	company.	Dr.	Delker	invented	metrics	to	measure	the	value	derived	from	innovation	that
helped	sustain	executive	management's	investments	in	innovation,	creating	a	virtuous	cycle.

Pillar	3:	Proprietary	Creative	Process
For	an	enterprise's	innovation	and	design	thinking	process	to	complement	its	culture,
infrastructure,	and	mandate,	it	must	be	their	process,	meaning	it	must	be	proprietary.	The
process	needs	to	reflect	the	unique	business	and	assets	of	the	company,	as	well	as	its	corporate
culture;	ideally,	the	process	should	evolve	over	time.

Learning	from	leading-edge	businesses	and	educational	institutions	can	and	will	provide	value,
so	why	not	just	cut	and	paste	their	process	into	your	organization?	When	an	organization	tries
to	wedge	another	entity's	process	into	its	own	business,	the	background	and	organizational
context	that	allowed	the	process	to	be	successful	in	the	originating	company	is	lost.	The
implementing	company	often	finds	that	the	off-the-rack	solution	does	not	integrate	with	the
other	elements	of	their	enterprise.	Simply	put,	company	X's	process	will	not	fit	company	Y's
infrastructure	or	culture—organizational	context—because	it	was	not	designed	to	fit.	Context
trumps	content;	context	is	decisive.

Consider	this	statement	once	made	by	Norio	Ohga,	the	former	chairman	and	CEO	of	Sony,	a
company	that	has	effectively	utilized	design	thinking.	“At	Sony,”	Ohga	said,	“we	assume	that
all	products	of	our	competitors	have	basically	the	same	technology,	price,	performance,	and
features.	Design	is	the	only	thing	that	differentiates	one	product	from	another	in	the
marketplace.”	Design,	implement,	and	utilize	a	proprietary	innovation	and	design	thinking
process	for	your	company.

Pillar	4:	Supportive	Corporate	Culture
A	supportive	corporate	culture	is	friendly	to	new	ideas,	ranging	from	incremental	to
transformational,	and	not	just	those	from	the	top	down.	The	culture	has	to	avoid	breeding	a	fear
of	risk	and	failure.	Risk	management	is	healthy;	risk	avoidance	is	deadly.	A	supportive	culture



limits	corporate	gravity,	inoculates	against	the	enterprise	immune	system,	and	fights	corporate
myopia,	the	three	forces	we	discussed	earlier	in	this	chapter.
Compare	the	corporate	cultures	of	Boeing	and	Airbus,	a	duopoly	of	commercial	airplane
builders,	and	you	will	find	that	the	cultures	are	not	even	remotely	similar,	while	their
businesses	are	essentially	the	same.	Think	of	the	difference	in	corporate	cultures	at	General
Motors	and	Toyota.

This	is	why	culture	can	be	a	huge	advantage	to	some	companies	and	a	huge	disadvantage	to
others.	Remember	the	quote	from	Herb	Kelleher	at	Southwest	Airlines	from	earlier	in	this
chapter	about	culture	being	a	differentiator.

Cultures	are	not	one-size-fits-all,	and	neither	cultural	transformation	nor	any	serious	design
thinking	endeavor	can	be	a	one-size-fits-all	solution.	These	must	be	specifically	designed	with
the	existing	culture	and	the	corporation's	purposes	and	strategic	intentions	in	mind.	It	must	take
into	account	the	organization's	history,	leadership,	and	the	mandate	for	change.	Any	plan	put	in
motion	to	move	an	enterprise	on	an	innovative	path	toward	the	future	must	first	begin	by
recognizing	and	revealing	where	and	what	the	organization	is	today—for	better	or	worse.

12.5	Four	Stages	of	Transforming	to	a	Culture	of	Design
Thinking
Okay,	what	if	we	have	done	a	good	job	and	convinced	you	that	you	need	to	transform	your
corporate	culture	with	design	thinking	embedded	in	it?	What	if	you	have	realized	that	a
designed	culture	with	design	thinking	embedded	in	it	would	give	your	enterprise	a	competitive
advantage?	Beyond	the	five	steps	and	the	four	pillars	outlined	above,	there	are	four	stages	to
move	your	organization	through	for	a	successful	cultural	transformation	(or	any	organizational
transformation,	for	that	matter).

Stage	1:	Reveal

What	are	the	current	aspects	of	your	strategy,	culture,	processes	and	practices,	systems,
and	structures	that	enhance	or	inhibit	design	thinking?

What	are	the	hidden	assumptions	and	deeply	held	beliefs	that	operate	as	an	invisible
force	in	the	organization,	telling	people	what	is	possible	and	not	possible?

What	are	the	unwritten	rules	for	success?

How	are	new	products	and	services	brought	to	market?	Is	the	company	driven	by
internal	decisions	or	customer	insights?

How	do	past	failures,	as	well	as	successes,	determine	people's	thinking	about	the
business,	market	dynamics,	the	competition,	and	the	customer?

Are	you	innovating	or	just	keeping	up	with	the	competition?

Is	your	company's	relationship	with	the	marketplace	generative	or	reactive?



Assess	the	current	culture	against	the	Nine	Elements	of	Corporate	Culture.

Stage	2:	Unhook

What	interpretations	and	beliefs	cloud	your	view	of	the	facts?

To	what	degree	do	you	blame	forces	outside	of	your	control	for	your	results,	for
example,	“It's	the	economy,”	“Marketing's	data	is	flawed,”	“R&D	can't	deliver	on	our
customer	needs”?

Are	you	listening	to	what	your	customers	are	actually	telling	you,	or	do	you	already
know	what	they	are	going	to	say?

To	what	degree	have	your	ways	of	doing	things	become	the	only	way	of	doing	things?

What	was	said	in	the	past	and	has	now	become	the	way	it	is?

What	are	the	sacred	cows	that	need	slaughtering?

What	assessments	and	judgments	were	made	and	are	now	related	to	as	facts?

Take	responsibility	for	all	of	those	conversations,	stop	relating	to	them	as	reality,	and
put	them	aside.

Stage	3:	Invent

What	will	be	the	marketplace	in	the	future?

What	kind	of	company	would	thrive	and	be	wildly	successful	in	that	marketplace?

What	will	be	the	purposes	and	ambitions	of	your	organization	that	will	inspire,
challenge,	and	excite	the	people	who	are	your	organization?

What	values	will	support	your	commitments?	What	are	the	fundamental	principles	that
will	inform	people's	thinking	and	working?

What	is	your	leadership	mandate	for	design	thinking?

What	will	be	your	proprietary	innovation	and	design	thinking	process?

How	do	you	need	to	design	your	strategies,	processes	and	practices,	systems,
structures,	and	teams	to	leverage	design	thinking?

What	rewards	and	recognitions	will	reinforce	and	support	design	thinking?

How	will	you	measure	the	value	generated	by	design	thinking?

Stage	4:	Implement

Is	leadership	aligned	with	the	future	that	is	being	created?

In	what	new	conversations	will	you	engage	the	people	of	your	enterprise?

How	are	you	going	to	get	people	to	work	across	functional	lines?

How	are	you	going	to	get	the	customer	present	in	virtually	every	conversation	and	in
every	day	of	work?



What	projects	and	initiatives	will	utilize	design	thinking?

Do	you	have	a	communication	strategy	that	is	sufficient	to	support	the	culture	change
(communication	increased	by	a	factor	of	10)?

What	education	and	training	will	make	a	difference	in	empowering	and	enabling	what
people	within	the	company?

Are	people	held	accountable	for	behaving	and	acting	consistent	with	the	new	culture?

12.6	Conclusion
The	lesson	of	this	chapter?	Design	thinking	is	a	powerful	new	approach	to	business.	Design
thinking	would	likely	be	a	source	of	competitive	advantage,	if	it	were	embedded	in	the
corporate	culture,	as	well	as	the	company's	strategy,	processes	and	practices,	systems,	and
structures.	Those	companies	that	have	embedded	design	thinking	have	found	that	it	produces
great	results	for	customers,	employees,	and	their	organizations	as	a	whole.	To	embed	design
thinking	means	both	a	strategic	and	cultural	transformation	for	most	large	corporations.	But
cultural	transformation	is	complex,	difficult,	and	fraught	with	risk.	To	use	design	thinking	to
achieve	competitive	advantage,	the	corporate	culture	must	at	least	align	with	and,	ultimately,
pull	for	design	thinking.	By	installing	certain	structures	and	by	working	on	specific	elements	of
the	culture,	executives	can	achieve	this	level	of	performance	for	their	businesses.
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Chapter	13
Knowledge	Management	as	Intelligence	Amplification
for	Breakthrough	Innovations
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Introduction
Design	thinking	has	emerged	as	the	next	frontier	in	the	competitive	landscape	of	many
industries	and	firms.	Design	thinking	has	been	defined	as	combining	empathy	for	the	context	of
a	problem,	creativity	in	the	generation	of	insights	and	solutions,	and	rationality	in	analyzing
and	fitting	various	solutions	to	the	problem	context	(Kelley	&	Kelley,	2013).	Its	principles	and
practices	are	directed	toward	intractable	human	issues,	so-called	wicked	problems	for	which
an	optimal	solution	or	even	a	knowable	solution	may	not	exist	(Buchanan,	1992).	It	is	a	method
of	creative	action	and	experimentation,	focused	on	solving	complex	problems.

How	to	best	handle	knowledge	for	large	intractable	problems	for	which	optimal	solutions	are
not	knowable	is	a	tantalizing	arena	for	purveyors	of	knowledge	management	experts	to	explore.
Typically,	organizations	structure	their	knowledge	management	systems	to	cumulate
knowledge,	experience,	and	expertise	in	certain	market	and	technology	domains,	and	leverage
that	knowledge	repeatedly	to	enhance	their	efficiency	and	effectiveness,	thereby	outpacing
competitors	and	maximizing	profitability	for	their	shareholders.	Partly	as	a	consequence,
knowledge	management	(KM)	approaches	have	mostly	been	applied	to	these	routine	facets	of
an	organization's	operations,	including	product	development,	market	orientation,	customer
relationship	management,	and	others,	where	known	markets	and	known	technologies	are
leveraged	for	success,	and	the	challenge	is	being	more	efficient	and	effective	than	competitors.
But	the	application	of	KM	principles	to	design	thinking	is	also	a	fruitful	arena	for
consideration.

KM	had	its	origins	in	information	technology	(IT),	but	recognizing	that	decisions	involve
information	and	knowledge,	not	merely	data,	the	KM	that	many	organizations	institutionalized
came	to	be	viewed	as	a	function	dealing	with	acquisition,	utilization,	and	dissemination	of
knowledge.	Indeed,	in	some	facets	of	product	or	business	development,	KM	tools	have	been
valuable.	However,	the	“fuzzy	front	end	of	innovation”	did	not	and	indeed	could	not	benefit
from	traditional	KM	tools.	Some	suggest	that	this	situation	is	beginning	to	change.

This	chapter	will	focus	on	the	perspectives,	principles,	and	practices	required	in	KM	to
address	the	world	of	breakthrough	innovations—innovations	that	demand	design	thinking
because	they	are	characterized	by	high	levels	of	uncertainty	and	address	big,	complex,	and
sometimes	intractable	problems.	We	will	discuss	the	shift	in	perspective	from	intelligence



leveraging	to	intelligence	amplification	as	a	key	characteristic	of	KM	to	address	the	arena	of
breakthrough	innovations.	This	shift	emphasizes	the	role	of	insight	development	over
leveraging	available	knowledge.

The	chapter	will	deal	with	the	tools	for	embedding	KM	in	design,	with	examples	from	several
large	but	leading-edge	companies	and	other	organizations	such	as	incubators,	idea	labs,	and
consulting	organizations.	The	tools	will	be	described	within	the	framework	of	discovery,
incubation,	and	acceleration,	three	capabilities	necessary	for	breakthrough	innovations
(O'Connor	&	DeMartino,	2006;	O'Connor,	Leifer,	Paulson,	&	Peters,	2008).	The	material	in
this	chapter	is	targeted	at	people	in	corporations	and	other	organizations	(such	as	incubators)
who	engage	in	innovation	of	a	nonincremental	nature,	and	who	find	that	the	more	they	leverage
what	is	known,	the	further	removed	they	are	from	the	possibilities	that	their	opportunities
enable.	We	hope	this	chapter	provides	a	frame	of	reference	to	help	readers	recognize	that	they
are	engaged	in	a	different	sort	of	innovation	altogether,	and	that	the	use	of	knowledge	must
occur	in	a	different	way	than	typifies	most	organizational	practices	today.

13.1	Designing	Amidst	Uncertainty
Much	of	the	world	of	design	for	new	product	development	(NPD)	has	been	fitted	within	the
traditional	Stage-Gate	process	(Cooper,	2001).	Ideas	are	generated,	screened,	and	approved
by	a	gate	review	board,	and	the	project	follows	a	sequence	of	steps	designed	to	ensure	cross-
functional	involvement	through	project	scoping,	building	the	business	case,	detailed	design	and
development,	testing	and	validation,	and	launch.	While	the	team	may	not	have	access	to	the
necessary	information,	it	is	easily	accessible	using	traditional	tools.	This	approach	works	well
for	incrementally	new	products	that	leverage	past	designs,	technologies,	and	customer
loyalties.

But	firms	also	introduce	breakthrough	innovations.	These	opportunities	arise	in	a	couple	of
ways.	One	way	is	to	engage	customers	directly	to	understand	a	deep-seated	problem,	find
solutions,	develop	really	new	products	and	services,	and	get	to	market	first.	A	second
approach	is	based	on	identifying	applications	for	advanced,	emerging	technologies	that	enable
new	solutions	to	interesting	problems.	Companies	that	invest	heavily	in	research	and
development	(R&D)	develop	deep	technical	expertise	and	can	gauge	shifts	in	technology	to
meet	known	and	unknown	needs	in	the	marketplace.	Firms	that	adopt	the	first	way	are
sometimes	labeled	Need	Seekers,	and	those	following	the	second	approach	Technology
Drivers	(Jaruzelski,	Loehr	&	Holman,	2013).	Both	of	these	approaches	lack	complete
technical	or	market	expertise,	respectively,	in	the	domain	in	which	they	are	innovating,	and	so
they	operate	in	domains	of	uncertainty.	But	they	do	produce	breakthroughs.	Regardless	of
which	approach,	both	can	benefit	from	a	KM	framework	and	tool	set	that	helps	managers
expand	beyond	current	knowledge	base.	Technology	Drivers	do	not	use	their	current	customer
base	as	a	referent	for	future	innovation.	And	those	engaging	deeply	in	the	market	to	identify
unarticulated	needs	do	not	necessarily	draw	on	known	solutions	as	they	forge	a	new	product
for	a	deep	seated	need	they've	uncovered.	In	fact,	they	may	work	with	customer	partners	to	co-
develop	solutions	through	experimentation.



These	groups'	innovation	experiences	compare	with	those	using	the	Stage-Gate®	process	for
incremental	innovation	as	more	ambiguous;	forecasts,	business	cases,	operating	models,
market	reactions,	and	production	systems	are	all	unknown.	Following	O'Connor	and
DeMartino	(2006),	we	define	three	basic	stages	required	for	breakthrough	innovations	(BIs):
discovery,	incubation,	and	acceleration:

Discovery:	Involves	creating,	recognizing,	elaborating,	and	articulating	potentially
breakthrough	opportunities.	Discovery	activities	can	include	invention	and	lab	research,
hunting	inside	and	outside	the	company	for	ideas	and	opportunities,	partnering	with
universities	and	licensing	technologies	or	placing	equity	investments	in	small	firms	that
hold	promise.

Incubation:	Matures	breakthrough	opportunities	into	business	proposals.	A	business
proposal	is	a	working	hypothesis	about	a	technology	platform,	potential	market	space,	and
a	business	model.	Incubation	is	not	complete	until	that	proposal—or,	more	likely,	a	number
of	proposals,	based	on	the	initial	discovery—has	been	tested	in	the	market,	with	a	working
prototype.	The	skills	needed	for	incubation	are	experimentation	skills.	Experiments	are
conducted	not	only	on	the	technical	front	but	also	for	market	learning,	market	creation,	and
testing	the	business	proposal's	match	with	the	company's	strategic	intent.

Acceleration:	Activities	ramp	up	the	fledgling	business	to	a	point	where	it	can	stand	on	its
own	relative	to	other	business	platforms	in	the	ultimate	organizational	unit	(SBU)	in	which
it	will	reside.	Whereas	incubation	reduces	market	and	technical	uncertainty	through
experimentation	and	learning,	acceleration	focuses	on	building	a	business	to	a	level	of
some	predictability	in	terms	of	sales	and	operations.	Acceleration	activities	include
investing	to	build	the	business's	physical	infrastructure,	focusing	and	responding	to	market
leads	and	opportunities,	and	developing	repeatable	processes	for	typical	business
functions	such	as	manufacturing	scheduling,	order	delivery,	and	customer	relationship
management.	Scaling	a	business	involves	uncertainty	on	a	variety	of	dimensions	as	the
opportunity	is	faced	with	many	degrees	of	freedom	and	the	company's	and	market's
reactions	to	choices	made	are	extremely	malleable.

Discovery,	incubation,	and	acceleration	differ	markedly	from	the	conventional	Stage-Gate
process	for	NPD,	where	markets	and	solutions	are	drawn	from	the	existing	stock	of	knowledge
and	expertise	held	within	the	company.	For	the	breakthrough	innovation	stages,	the	firm	cannot
rely	on	its	past	storehouse	of	knowledge.	It	must	instead	rely	on	its	ability	to	amplify	what	it
knows.	The	company	will	be	engaged	in	creating	new	knowledge	together	with	market	agents
as	the	opportunity	is	enlarged	in	discovery,	and	then	incubated	and	accelerated	into	a	full-
fledged	new	business.

Table	13.1	provides	a	summary	comparison	of	the	differences	between	incremental	and
breakthrough	innovation	and	the	challenges	of	KM	for	each.	We	take	this	theme	up	next.



Table	13.1	Differences	between	Incremental	and	Breakthrough	Innovations

Incremental Breakthrough
Characteristics	of
the	process
Knowledge	of
customers

High Low

Knowledge	of
technologies

High Low

Characteristics	of
the	process

Sequential/Stage-Gate Iterative

Level	of
ambiguity

Low High

Utility	of	design
thinking

Moderate Critical

KM
characteristics
Perspective Intelligence,	leveraging Intelligence,	amplification
Objective Embed	KM	tools	to	increase	the

efficiency	of	the	process
KM	tools	for	(1)	insights,	(2)
inventions,	and	(3)	experiments

13.2	Knowledge	Management	Tasks	for	Breakthrough
Innovation:	From	Intelligence	Leveraging	to	Intelligence
Amplification
KM	as	practiced	in	organizations	has	relied	on	a	number	of	tools	that	enabled	intelligence
leveraging:	garnering	existing	data	and	knowledge	to	create	efficiencies	in	organizational
processes.	Broadly,	these	tools	enabled	codification	and	dissemination	of	information,	and
identification	or	establishment	of	social	networks.	These	tools	(e.g.,	FAQs,	data	mining),
organizational	mechanisms	(e.g.,	communities	of	practice),	and	analytic	approaches	(e.g.,
social	network	analysis)	have	come	to	represent	the	technical	core	of	KM;	they	enable
embedding	best	practices	in	many	organizational	processes.	During	the	past	two	decades,
spurred	by	the	IT	revolution,	many	corporations	have	institutionalized	a	KM	function.
Recognizing	that	decisions	involve	information	and	knowledge,	not	merely	data,	KM	came	to
be	viewed	as	a	function	dealing	with	acquisition,	utilization,	and	dissemination	of
knowledge.	Over	time,	KM	scholars	and	managers	have	developed	a	number	of	tools	currently
in	use	in	organizations.	These	tools	enabled	intelligence	leveraging:	garnering	existing	data
and	knowledge	to	create	efficiencies	in	organizational	processes.	Table	13.2	provides	a	select
set	of	KM	terms	and	tools	in	use	today.



Table	13.2	Knowledge	Management	Tools	for	Intelligence	Leveraging

1.
Codification
and
dissemination
of	explicit
data	or	data
that	can	be
digitized

These	tools	include	data	warehousing,	knowledge	engineering,	and	FAQs.
Corporations	like	Siemens	employed	KM	to	enhance	the	effectiveness	of	the
bidding	process	in	the	market,	transferring	knowledge	gained	from	developing
economies	to	emerging	economies.

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	mentoring	or
communities	of	practice	where	individuals	involved	in	the	specific	set	of
practices	(e.g.,	new	product	development)	form	a	learning	community	to	share
practices	and	learn	from	each	other.	Some	organizations	like	NASA	addressed
the	scarcity	of	talent	(e.g.,	program	managers)	due	to	retirement	by	investing	in
training	and	mentoring	a	new	generation	of	project	managers.	Professional
organizations	such	as,	for	example,	the	Project	Management	Institute,	have
instituted	communities	of	practice	for	project	managers.

3.	Tools	to
identify
individuals
with
knowledge

These	tools	enable	accessing	individuals	within	a	firm	or	outside	who	have
knowledge	or	expertise	that	may	enable	individuals	or	teams	to	perform	their
tasks.	Social	network	analysis	tools	are	an	example.	The	consulting	firm
McKinsey	and	Company	is	reputed	to	have	a	system	in	place	to	access
individuals	with	expertise	for	specific	domain	areas.

As	noted	in	the	previous	section,	in	the	case	of	incremental	innovation,	relatively	low	levels	of
ambiguity	characterize	the	discovery,	incubation,	and	acceleration	stages.	Thus,	the	individuals
or	teams	that	are	involved	in	the	discovery	are	familiar	with	the	markets,	customers,	and	the
dominant	designs	(and	the	technologies	undergirding	them).	Their	tacit	knowledge	and
attendant	interpretive	frames	are	robust	enough	to	wade	through	the	databases	and	knowledge
depositories.	Similarly,	incubation	can	be	modeled	as	a	structured	process	(e.g.,	Stage-Gate
process)	using	well-understood	tools	to	gather	information	about	customer	preferences	and
business	models,	and	acceleration	has	some	chance	of	success	because	reasonable	predictions
can	be	made	about	cash	flows	and	returns	on	investment.	In	incremental	innovations,	KM,	as
intelligence	leveraging,	can	enhance	the	efficiency	of	the	process	by	enabling	the	search	of
market	and	customer	data	through	knowledge	depositories,	deriving	best	practices	though	the
creation	of	communities	of	practice,	whereby	product	development	teams	are	brought	together
for	sharing	their	experiences,	and	building	social	networks	for	the	transfer	of	personal
knowledge.

Breakthrough	innovation,	however,	requires	that	KM	functions—acquiring,	disseminating,	and
utilizing	information	and	knowledge—take	on	a	hue	that	is	different	from	the	case	of
incremental	innovation	because	BI	stages,	especially	discovery	and	incubation,	are
characterized	by	high	levels	of	ambiguity.	Very	often,	the	engineers	involved	in	the	discovery



stage	may	be	familiar	with	the	technical	details	of	the	proposed	solution,	but	neither	they	nor
their	marketing	colleagues	understand	the	markets	and	customers	(who	may	not	yet	exist).
Indeed,	in	the	case	of	Technology	Drivers,	companies	typically	misjudge	how	the	application
markets	unfold	for	the	opportunity,	where	the	products	are	likely	to	earn	the	highest	returns,	and
how	to	meet	the	cost	of	capital	objectives.	In	the	case	of	Need	Seekers,	the	individuals	who
are	close	to	the	markets	and	customers	often	are	blind	to	the	more	effective	solutions	to	the
customer	needs	(see	Christensen,	2000).	Incubation	requires	market	engagement	more	intensely
than	can	be	obtained	through	traditional	market	research	techniques	(Leonard-Barton,	1995),
and	both	prototype	and	business	model	development	involve	“out	of	the	box”	thinking
increasingly	discussed	in	the	literature.	Even	acceleration,	with	its	focus	on	scaling	the
business,	is	fraught	with	unknowns	regarding	new	processes,	scaling	issues,	and	market
inquiries	about	new	applications	that	require	different	tools	than	those	that	presume	a
grounding	in	what	is	known	to	be	an	adequate	basis	for	judgment	and	decision	making.
Breakthrough	innovations	can	be	facilitated	by	KM	in	the	sense	of	intelligence	amplification.
By	intelligence	amplification	we	refer	to	the	processes	of	discovery,	imagination,	and
experimentation	by	which	individuals,	teams,	and	organizations	expand	their	base	knowledge,
perspectives,	and	practices	beyond	what	is	currently	available	to	them.	Here,	the	focus	is	not
on	the	efficiency	of	the	process	but	on	developing	insights,	unleashing	imagination,	and
enabling	experimentation—activities	that	are	the	key	to	success	during	discovery,	incubation,
and	acceleration.	This	in	turn	requires	a	focus	on	interdisciplinary,	peripheral,	and	sometimes
speculative	information	and	exceptions	(Ruggles,	1997).	For	example,	to	develop	insights,	the
individuals	(or	teams)	involved	in	BI	must	gain	exposure	to	information	about	potential
markets	or	applications	not	in	their	areas	of	expertise;	they	may	need	to	engage	the	customer
more	intensely,	may	need	tools	to	unleash	their	imagination,	and	may	have	to	be	coaxed	to
experiment	more	frequently	than	in	the	case	of	incremental	innovation.	To	unpack	the	enabling
activities	in	insight	development,	imagination,	and	experimentation,	we	highlight	five	key
functions	that	are	part	of	knowledge	amplification.

1.	 Information	arbitrage

An	information	arbitrage	function	involves	the	deliberate	movement	of	data	and	knowledge
from	one	location	to	another	to	create	value.	In	the	context	of	breakthrough	innovation,
where	problem–solution	links	are	not	obvious,	this	function	allows	for	creative	links	of
disparate	elements	of	information.	Information	arbitrage	addresses	questions	such	as:	How
might	we	couple	“problems”	and	“solutions”	in	a	manner	that	yields	highest	returns?	In
other	words,	how	might	we	move	technologies	to	their	most	productive	uses	and/or
identify	the	most	effective	solutions	to	customer	problems?	Examples	of	information
arbitrage	at	work	in	companies	include	technology	fairs,	for	example,	which	3M	and	others
hold	for	internal	personnel.	Exposing	members	of	business	units	or	other	global	regions	to
the	technological	capabilities	and	discoveries	that	the	company	has	allows	3M	to	increase
the	likelihood	that	someone	in	the	company	will	articulate	a	new	business	opportunity
because	of	their	recognition	of	what	is	possible	in	the	technology	solution	space.	Another
interesting	version	of	information	arbitrage	stems	from	an	HR	policy.	At	Air	Products,	the
director	of	New	Business	Development	encouraged	his	staff	members	to	attend	multiple



conferences	each	year	to	expose	themselves	to	new	markets,	with	the	caveat	that	they	could
not	attend	the	same	conference	two	years	in	a	row.	They	were	required	to	learn	about	new
markets	each	time.	Each	of	these	practices	of	information	arbitrage	unleashes	imagination
and	enables	insight	development	through	specific	managerial	actions.

2.	 Customer	engagement

This	function	involves	deep	engagement	of	the	customers	in	the	design	and	use	of	product.
How	might	we	engage	the	customer	in	the	design	process	in	a	meaningful	and	productive
fashion	to	conceptualize	and	prototype	products?	IBM's	earliest	attempts	at	developing	an
electronic	book	in	the	mid-1990s	took	place	in	partnership	with	Boeing.	The	first
perceived	application	was	a	way	to	simplify	the	cumbersome	manuals	used	by	aircraft
maintenance	crews.	So	the	IBM	team	loaded	those	manuals	into	an	e-format	and	asked	the
maintenance	crews	to	go	about	their	work	with	the	new	devices.	Three	months	later	the
IBM	team	engaged	them	to	understand	their	reactions	to	this	novel	technology,	and	a
number	of	iterations	regarding	the	display,	battery	life,	and	storage	capacity	of	the	first	e-
book	resulted	from	that	experiment.	This	managerial	practice	of	engaging	an	innovation
team	along	with	a	customer	partner	in	experimental	learning	enabled	insight	far	beyond
what	any	traditional	KM	technique	might	have	surfaced.

3.	 Visualization

This	function	involves	creating	graphical	(two-	or	three-dimensional)	representations	of
products	and	business	models	that	enable	individuals	(designers	and	customers)	to	get	a
nuanced	understanding	of	the	aesthetics	and	functions	of	products	or	the	coherence,
completeness,	and	value	potential	of	business	models.	How	might	we	enable	individuals
and	teams	to	visualize	their	products	and	business	models,	both	of	which	may	be	hazy	in
the	beginning	in	the	case	of	breakthrough	products?	The	first	presentation	of	a	concept
within	Kodak	for	satellite-based	photographs	of	earth	to	aid	farming	were	simply	dummied
photographs	that	showed	possible	ways	to	analyze	crop	and	field	size	and	shape	to
maximize	crop	yield.	The	dummy	photos	sold	Kodak's	Venture	Board	on	the	idea	by
helping	them	imagine	the	possible.

4.	 Fail	fast

This	principal	underscores	the	need	for	fast	experimentation	whereby	an	idea	can	be	tested
without	much	investment,	and	the	unsuccessful	ideas	can	be	weeded	out	quickly.	How
might	we	devise	a	process	to	(a)	allow	individuals	and	teams	to	fail	fast,	(b)	learn	from	the
process	so	that	early-stage	investment	of	resources	is	low,	the	process	is	kept	iterative	and
recursive,	and	thereby	(c)	enhance	the	probability	of	success?

5.	 Application	migration

This	is	the	phenomenon	observed	in	technology	push	and	breakthrough	innovation
environments	in	which	a	product	is	launched	for	one	purpose	but	ends	up	being	used	for
many	others.	How	might	we	leverage	breakthrough	technologies	into	markets	that	were
never	imagined	or	planned?	What	are	the	best	ways	to	speed	the	diffusion	of	a
breakthrough	innovation	into	niche	applications?	Analog	Devices'	commercialization	of	its



accelerometer-enabling	computer	chip	started	with	a	killer	app	dream	of	replacing	the
detonation	system	for	airbags,	but	in	reality	started	with	satellites,	gyroscopes,	niche	video
games,	and	many	other	smaller	market	opportunities	before	the	killer	app	was	realized.
None	of	those	first	markets	were	predicted	or	planned,	yet	market	experiments	led	to	new
insights.

Implicit	in	this	set	of	five	activities	is	the	recognition	that	in	order	to	be	useful	for	BI,	KM	has
to	assist	individuals	and	teams	to	“invent”	rather	than	“embed	best	practices”	identified.	Each
of	these	KM	practices	is	a	managerially	controllable	action	that	can	be	taken	to	enhance	insight
development,	enable	imagination,	and	encourage	experimentation,	all	of	which	lead	to	the
outcome	of	knowledge	amplification.

KM	can	accomplish	these	through	a	variety	of	organizational	mechanisms	and	technology
enablers.	Organizational	mechanisms	include	individual	roles	such	as	knowledge	brokers,
facilitators,	and	transition	managers	and	institutional	mechanisms	such	as	communities	of
practice	(Wenger,	1988).	Knowledge	brokers	serve	as	bridges	of	information	by	connecting
people	or	teams	who	have	different	pockets	of	information	and	knowledge.	Facilitators	are
individuals	who	are	trained	to	guide	a	discussion	group	with	specific	goals.	Transition
specialists	understand	the	challenges	of	transitioning	between	stages	and	help	make	the	group
or	organization	movement	smooth.	Technology	enablers	include	physical	resources,	IT
augmented	tools,	and	knowledge	depositories.

In	what	follows,	we	will	illustrate	how	several	knowledge	amplification	tools	facilitate	the
discovery,	incubation,	and	acceleration	stages	of	BI.	Table	13.3	provides	a	summary	for
reference.



Table	13.3	KM's	Support	for	Breakthrough	Innovation

Stages	of
Breakthrough
Innovation

Discovery Incubation Incubation Incubation/Acceleration

KM	Tasks Information
Arbitrage

Customer
Engagement

Visualization Fail	Fast

KM	Tools Inventor
experience

Technical
conference
presentations

Technology
translation
tables

T-A-P-M
mind	maps

Idea	jams
and	idea
capture	tools

Idea
combination
tools

Ethnographic
observation

Extended	use
trials

Customer
immersion	labs

Discussion
groups/platforms

Co-design	tools

Rapid
prototyping

Visual
simulation

Interactive
simulation

Business
model
canvas

Learning	plan	and
business	experiments

Discovery-driven
plan

Crowdsourcing

CRM	and	automated
feedback	systems

13.3	KM	and	Selected	Tools	for	Breakthrough
Innovation
Discovery
As	mentioned	previously,	the	objective	of	discovery	is	to	generate	ideas	or	novel	technologies
and	develop	and	elaborate	them	into	robust	potential	business	opportunities,	which	are	then
tested	out	in	Incubation.	We	summarize	three	tools	that	amplify	what	is	known:	idea	jams,
technology	translation	tables,	and	technology	market	mind	maps.

Idea	Jams
IBM	is	known	for	hosting	daylong	meetings	around	the	globe	to	which	they	invite	experts
across	a	wide	variety	of	fields	to	participate	in	idea	generation	sessions.	The	objective	is	to



consider	big	problems,	technological	progress,	and	social	challenges	and	generate	a	plethora
of	ideas	for	new	business	platforms.	IBM's	first	innovation	jam	took	place	in	2006,	comprised
of	two	3-day	sessions	in	which	150,000	IBM	employees,	family	members,	business	partners,
clients,	and	university	researchers	participated	from	104	countries	in	online	round-the-clock
dialogue	about	potential	growth	opportunities	(Bjelland	&	Wood,	2008).	Every	single	post
was	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	were	launched	as	a	result.	They	continue	to	modify	the	process	to	make	better	use	of
the	knowledge	gained	through	subsequent	jam	sessions.

Technology	Translation	Tables
When	inventors	describe	a	new	discovery,	it	is	easy	to	get	lost	in	the	technical	details	that	most
excite	them.	A	technology	translation	table	is	a	useful	aid	when	interviewing	inventors	and	in
subsequently	researching	and	thinking	about	the	possibilities	that	the	invention	may	enable.	The
technology	translation	table	is	a	three-part	tool	(see	Appendix	1).	The	tool	appears	to	be
simple,	though	a	thorough	treatment	of	the	translation	requires	deep	thinking,	conversation,	and
research	to	maximize	the	opportunity	analyst's	understanding	of	the	scope	of	the	opportunity's
potential.	Part	I	is	a	description	of	the	business	concept	(Appendix	1a).	It	describes	the
technology,	what	it	does,	and	why	it	is	important,	in	just	a	few	sentences.	Second	(Appendix
1b)	is	a	table	listing	the	key	features	of	the	technology,	one	by	one,	and	how	each	differs	from
what	is	currently	known.	Whether	value	can	be	attributed	to	each	of	these	differences	is	not
important	at	this	stage.	We	know	that	for	breakthrough	innovations,	the	feature	that	inventors
and	companies	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	important	to	be	as
thorough	as	possible	in	describing	each	dimension	of	difference	this	technology	offers	over
what	is	currently	known	or	available.	Finally	is	the	technology	translation	table	(Appendix	1c).
Each	key	feature	described	in	the	previous	table	is	broken	down	into	the	intellectual	property
claims	that	would	be	made	in	a	patent	application	for	the	invention.	Each	claim	is	listed	along
with	commentary	about	who	might	value	that	difference.	The	latter	task	requires	creative
thought	and	a	broad	scope	of	applications.

Technology	Market	Mind	Maps
Another	mechanism	for	helping	the	discovery	analyst	link	technologies	and	markets	to	find
breakthrough	opportunities	is	a	technology	market	mind	map.	This	tool	is	a	useful	systematic
process	for	either	finding	applications	for	technologies	or	finding	technologies	and	product
ideas	for	market	needs.	Several	examples	are	described	here,	and	the	tool	is	arrayed	in
Appendix	2.

Each	mind	map	is	composed	of	four	elements,	arranged	in	different	patterns	for	each	case.	The
elements	are	M	(market),	A	(application),	P	(product),	and	T	(technology).	The	most
conventional	approach	is	to	start	with	a	market	that	we	elect	to	serve,	and	ask,	“What	problems
do	you	experience?”	Those	are	the	application	areas.	For	each,	we	generate	multiple	products
that	may	serve	the	problem	in	different	ways.	Each	is	executed	via	a	different	technology.	In



this	pattern	(shown	in	Appendix	2a),	we	search	for	a	technology	that	solves	a	particular	market
need.	For	example,	company	X	serves	the	energy	market.	Energy	applications	include	in-home
heat,	mobile	energy,	and	clean	energy.	For	each	we	have	multiple	product/service	offerings.
For	example,	batteries	and	fuel	cells	provide	mobile	energy.	Clean	energy	also	incorporates
fuel	cells,	so	different	applications	can	actually	have	a	product	in	common.	Each	is	fulfilled
through	a	different	technology.

A	different	approach,	also	common,	is	to	start	with	a	novel	technology	that	we	believe	could
generate	a	breakthrough	innovation	(shown	in	Appendix	2b).	Just	as	the	technology	translation
tool	guides	us,	we	use	this	mind	map	to	ask	ourselves	about	potential	uses,	or	applications,	for
the	technology.	From	there	we	ask	who	cares	about	those	uses	to	uncover	possible	market
segments.	Each	segment	may	need	a	different	formulation	of	the	offering,	or	product	design.
DuPont's	biodegradeable	Polyester	branded	as	Biomax®	was	commercialized	in	this	manner.
The	material	could	be	used	for	many	applications	and	could	be	designed	to	degrade	in	a
prespecified	period	of	time,	depending	on	the	user's	need.	Many	potential	applications	were
experimented	with,	including	mulch,	bags	for	harvesting	bananas,	diaper	liners,	and	more.	For
each	application	there	were	multiple	markets.	Mulch,	for	example,	could	be	targeted	at	home
gardeners,	farmers,	or	gardening	communities.	The	product	formulation	differed	for	each	one.
It	was	made	into	sheets,	scraps,	pellets,	or	molded	into	plant	containers.	Similarly,	diaper
liners	are	marketed	for	babies,	toddlers,	and	the	elderly.	Products	vary	by	size	and	shape.

The	critical	KM	amplification	activities	at	this	stage	are	information	arbitrage	and,	to	a	lesser
extent,	visualization,	as	technology	and	markets	are	joined	for	an	application.	KM	brokers	who
have	access	to	a	breadth	of	information	can	put	individuals	and	teams	in	touch	with	needs
and/or	solutions	associated	with	new	markets	and	new	solution	domains.	Knowledge	brokers
can	induce	the	teams	and	individuals	to	look	outside	their	habitual	domains	for	needs/solutions
by	accessing	knowledge	outside	the	firm,	including	external	consulting	firms	with	relevant
knowledge.	A	knowledge	broker's	breadth	of	information	and	willingness	to	reach	out	to	new
sources	of	information	is	a	critical	resource	that	can	assist	the	teams	and	individuals	in	zeroing
in	on	the	more	profitable	venues	for	any	specific	BI	opportunity.

Incubation
Traditionally,	incubation	required	developing	prototypes	that	may	not	have	been	ideally
designed	for	maximizing	customer	interface,	but	whose	purpose	was	to	allow	customers	to	get
used	to	the	breakthrough	technology	in	an	experiential	manner.	We	know	that	customers	will
react	negatively	to	most	changes	that	they	cannot	compare	with	their	current	usage	patterns.
Computed	tomography	(CT)	scanners	failed	focus	group	and	concept	tests	because	doctors
believed	that	X-ray	technology	served	the	imaging	purpose	well.	Households	rejected
microwave	technology	for	cooking	applications	because	the	change	in	behavior	upset	too	many
norms	regarding	food	preparation	time	and	energy	investment.	Many	other	examples	exist	to
reinforce	the	point	that	extended	time	with	the	new	product	is	required	before	customers	can
provide	valid	feedback.	So	the	methods	that	incubation	managers	have	traditionally	used
required	lengthy	time	periods	before	they	were	confident	that	the	market	reactions	they	were
getting	could	be	considered	valid.	These	approaches	are	excellent	for	learning	but	can	be



costly	in	terms	of	time	and	money.	Newer	digital	technologies	help	to	alleviate	some,	though
not	all,	of	these	challenges.

Customer	Immersion	Labs	Including	Visual	and	Interactive	Simulation
Customer	immersion	labs	are	labs	outfitted	with	equipment	and	digital	technology	that	enables
exposure	of	3D,	real-time	depictions	of	product	assembly,	design,	or	servicing.	They	are	used
by	incubation	teams	to	gather	reactions	and	data	on	new	product	designs	directly	from
individuals	as	they	are	using	them	by	providing	a	simulated	experience.	Such	visual	immersion
can	be	useful	for	capturing	reactions	from	multiple	members	of	the	value	chain,	including	end
users,	maintenance	and	service	personnel,	assembly	line	crew,	sales	technicians,	and	account
managers.	In	this	manner,	technology	mimics	reality	as	closely	as	possible.	While	extended	use
over	time	is	not	possible	with	immersion	labs,	immediate	reactions	regarding	serviceability,
usability,	and	ease	of	assembly	can	be	easily	captured.

Rapid	Prototyping
Computer-aided	design	(CAD)	software	has	become	increasingly	sophisticated	and	now	can
create	3D	digital	models	to	replace	wooden	or	plastic	mockups	of	products	to	ensure	they	can
be	produced.	Craftsmen	can	work	from	these	3D	models	now	rather	than	from	2D	drawings.
The	models	can	be	projected	so	that	the	designer	and	customer	can	examine	a	prototype
together.	Electric	Boat,	a	defense	contractor	that	supplies	nuclear	submarines	to	the	U.S.	Navy,
now	relies	on	3D	visualizations	over	its	wooden	mockups,	thereby	reducing	time,	expense,	and
cost	of	rework	dramatically	(Jaruzelski	et	al.,	2013).	Currently,	the	company	is	investigating
the	use	of	those	models	to	generate	holograms	of	the	inside	of	the	submarine	to	improve	its
design	and	layout.

Three-dimensional	printing	is	rapidly	gaining	ground	as	the	most	effective	tool	for
experiencing	a	product,	both	with	internal	collaborators	and	with	customers.	The	key
differentiating	feature	of	3D	printing	is	the	speed	with	which	the	mockup	is	made,	which	can
be	a	matter	of	an	hour.	Changes	can	be	made	based	on	user	response,	and	a	modified	mockup
can	be	generated	in	a	very	short	time	to	test	the	user's	reactions	and	make	necessary
modifications.

Immersion-type	labs,	coupled	with	visualization	tools,	are	also	useful	for	building	and
evaluating	business	models	for	the	product.	Google,	for	example,	runs	boot	camps	where
prospective	venture	teams	are	invited	to	work	on	business	models	for	their	start-ups,	and	they
receive	in-depth	feedback	from	analysts.

The	central	KM	activities	for	this	incubation	stage	involve	deep	customer	engagement,
visualization,	and	fail	fast.	KM	roles	can	facilitate	deep	but	multidisciplinary	sessions	that
often	happen	in	customer	immersion	laboratories,	and	KM	can	either	manage	these	internal
labs	or	access	external	incubators.	IT	augmented	tools	are	now	available	as	technology
enablers	for	visualization,	whereas	process	tracking	can	enable	fast	failures	by	keeping	an
organizational	memory	of	past	trials,	successes,	and	failures.



Acceleration
The	acceleration	stage	requires	developing	and	institutionalizing	processes	that	will	enable
reliability,	predictability,	and	scaling,	all	while	the	business	is	experiencing	rapid	growth.
Conventional	scaling	tools	include	design	for	manufacturability,	quality	function	deployment,
and	process	development.	All	are	important,	and	all	take	time	and	attention.	While	no
substitute	for	some	of	these	tried-and-true	tools	for	managing	growth	and	quality,	new	tools	are
emerging	that	can	ease	the	financial	and	time	pressures	of	an	acceleration	manager	who	is
trying	to	grow	a	business	and	can	help	given	the	context	of	uncertainty	of	manufacturing
process,	organizational	fit,	deployment,	and	customer	loyalty	that	he	or	she	faces.

Usage	Sensors
New,	unintended	uses	may	emerge	as	the	market	begins	to	incorporate	the	innovation	into	daily
life.	Baking	soda	is	used	to	clean	carpets	and	laundry	and	deodorize	refrigerators.	None	of
these	uses	were	imagined	by	the	original	development	team,	who	formulated	it	as	a	kitchen
ingredient.	Other	similar	examples	exist	that	expand	and	elaborate	the	business	opportunity
beyond	what	the	new	business	manager	may	have	imagined.	Recently,	firms	have	adopted
usage	sensors	to	track	the	numerous	and	unintended	applications	of	its	new	product	that	may
turn	it	into	a	true	business	platform	serving	a	broader	array	of	needs	than	originally	imagined.
These	tools	enable	companies	to	collect	and	analyze	usage	data	directly	from	the	user	via
automatic	tracking	technologies	(Jaruzelski	et.	al.,	2013).	These	are	particularly	relevant	to
web-based	offerings,	where	click-throughs,	time	spent	on	certain	pages,	and	prices	paid	are
just	a	few	of	the	elements	of	data	that	could	be	useful	for	expanding	the	business.

Although	KM	in	the	information-leveraging	sense	begins	to	be	increasingly	relevant	for	this
stage,	KM	can	underscore	the	need	for	product	migration	as	the	BI	launch	is	completed.	KM
can	provide	the	knowledge	repositories	from	the	previous	stages	and	garner	the	tacit
knowledge	of	the	teams	involved	in	the	launch	through	knowledge	engineering	approaches	to
build	other	applications.

Design	and	development	communities	generate	their	own	principles	and	approaches	over	time,
partly	as	a	result	of	learning	from	experience.	Some	of	the	deep	expertise	in	this	kind	of
multidisciplinary	environment	remains	tacit	and	is	not	easily	transmitted	in	organizations	over
time	and	locations.	Here,	the	communities	of	practice	and	knowledge	capture	methods
developed	in	traditional	KM	may	be	extremely	useful.	As	in	any	innovation,	this	requires	the
support	of	senior	management,	who	are	ultimately	the	keepers	of	organizational	culture.

13.4	Organizational	Implications
In	large	firms,	where	new	business	growth	is	generated	through	breakthrough	innovations,	a
KM	amplification	function	is	most	useful.	Especially	in	the	early	stages	of	a	breakthrough
innovation	project,	KM	has	the	potential	to	influence	the	evolution	of	the	project	in	value
creating	ways.	To	accomplish	this,	a	firm	has	to	develop	an	appropriate	organizational
architecture.	As	shown	in	Table	13.4,	the	organizational	architecture	may	include	setting	up



idea	labs	or	knowledge	broker	roles.	Since	all	these	require	commitment	of	resources,
different	firms	may	adopt	different	mechanisms.

Table	13.4	Implementation	of	KM	as	Intelligence	Amplification

KM
Function

Options	for	Organizational
Architecture

Cultural	Prerequisites

Information
arbitrage

Data:	Knowledge
repositories;	external
sources

Roles:	Knowledge	brokers
for	technology	and
applications

Receptivity	to	ideas	from	other	perspectives

Customer
engagement

Facilities:	Idea	labs

Roles:	Knowledge	brokers
for	lead	users

Tolerance	for	multidisciplinary	inquiry

Visualization Tools:	Visualization	tools

Roles:	Expertise	in	the	use
and	interpretation	of	tools

Context	of	creativity	or	thinking	out	of	the
box.	Ability	to	deal	with	complex	problems.

Fail	fast Tools:	Rapid	prototyping

Roles:	Expertise	in	the	use	of
rapid	prototyping	tools

Tolerance	for	failure
Failure	as	an	occasion	for	learning

Application
migration

Facilities:	Venture	camps

Roles:	Facilitators,
opportunity	brokers

Nondefensive	climate	for	authentic	feedback;
opportunism

A	second	requirement	for	implementation	is	the	presence	of	a	supporting	culture.	As	also
shown	in	Table	13.4,	the	organization	and	team	leaders	require	a	healthy	attitude	toward
multidisciplinary	thinking,	ideas	from	outside,	courage	to	undertake	low-cost	experiments
without	fear	of	reprisals	for	failure,	and,	finally,	the	willingness	to	undertake	disciplined
inquiry	beyond	intellectual	domains	familiar	to	the	firm.	This	means	new	business	creation
teams,	their	team	leaders,	and	those	to	whom	they	report	must	be	willing	to	admit	they	do	not
have	the	answer	and	that,	in	some	cases,	the	answer	is	unknowable	for	now.	To	nurture	this
culture	is	the	single	most	important	leadership	act	in	the	implementation	of	intelligence
amplification.

These	firms	typically	encounter	two	pitfalls.	The	first	is	imposing	intelligence	leveraging	as	a
KM	approach	for	breakthrough	innovations.	Intelligence	leverage	relies	on	what	is	already
known	rather	than	on	learning	the	new,	and	is	an	approach,	as	we	have	argued,	that	is



appropriate	for	incremental	innovations.	Yet	we	see	this	occur	all	the	time	in	companies,
where	admitting	one	does	not	know	is	viewed	as	weak	and	can	result	in	a	career	misstep.	As
mentioned,	this	is	where	leaders	must	step	up	to	enact	the	appropriate	culture	changes.	A
second	pitfall	is	the	use	of	intelligence	amplification	tools	as	silver	bullets.	These	tools	are	to
be	viewed	as	facilitating	a	form	of	inquiry	that	is	different	from	the	ones	typically	conducted	in
organizations,	and	hence	the	shift	in	perspective,	rather	than	the	tools	themselves,	is	the	critical
end	point.

13.5	Appendices
Appendix	1:	Technology	Translation	Tool

Appendix	1A:	Introduction	of	the	Technology,	Its	Points	of	Difference,	and
Problems	It	Addresses
The	development	of	the	liquid	lens	has	been	known	for	a	while,	but	the	fast	focusing	of	water
droplets	by	use	of	sound	waves	is	the	novel	idea	presented	by	Dr.	H.	This	type	of	technology
would	be	applicable	to	cell	phone	cameras	and	other	devices	requiring	a	small	camera.

Two	companies	have	already	developed	products	that	use	a	liquid	lens	concept.	Company	X
has	invested	in	this	technology	for	the	past	10	years.	As	a	result,	it	is	able	to	manufacture
liquid	lenses	for	commercial	use.	In	collaboration	with	company	Y,	half	a	million	lenses	per
month	are	being	produced	since	September	2013.	The	main	clients	presently	for	liquid	lenses
are	miniature	camera	phones,	in	which	power	consumption	is	a	major	concern.	The	process
using	their	technology	requires	between	10	and	100	volts.	By	comparison,	Dr.	H's	invention
requires	a	couple	of	millivolts.

Dr.	H	has	already	proven	the	invention's	camera	capabilities.	In	tests,	his	camera	was	able	to
take	250	images	per	second	at	varying	focal	lengths.	He	envisions	a	camera	that	could	instantly
capture	tens	of	images	with	different	focal	lengths,	and	then	use	simple	image-analysis
software	to	determine	the	sharpest	image.

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	main	advantages	over	its	existing	competing
technologies	are	higher	speed	and	lower	power	requirements.

Appendix	1B:	Technology's	Key	Features	and	Associated	Comments

Cost Inexpensive	as	the	lens	is	made	up	of	a	drop	of	liquid
Robustness More	resistant	to	accidental	damage	as	there	is	nothing	to	break
Power	Consumption High	efficiency,	requires	a	few	millivolts
Speed Very	fast,	claimed	to	be	able	to	capture	100,000	frames	per	second

Appendix	1C:	Claims	of	the	Invention	and	Who	Might	Value	Them



Claims	of	Invention	and	Key	Attributes	of
the	Technology

Reasons	for	Claims/Attributes	Being
Benefits	and	Who	Would	Value	This
Benefit

A	key	feature	of	this	new	technique	is	that	the
water	stays	in	constant,	unchanging	contact	with
the	surface,	thus	requiring	less	energy	to
manipulate.

Presently,	cell	phones	consume	a	lot	of
power	while	shooting	a	video	or	clicking	a
picture.	Most	of	the	power	is	consumed
during	focusing	the	object.

There	is	no	need	for	high	voltages	or	other
exotic	activation	mechanisms.	This	means	that
this	new	lens	may	be	used	and	integrated	into
any	number	of	different	applications	and
devices,	making	many	applications	feasible.

Low	voltage	requirement	is	attributed	to	the
method	of	creating	oscillating	through	sound.
Potential	applications	including	cell	phones,
web	cams,	and	satellite	imaging	will	be	the
ones	the	most	benefited.

The	great	benefit	of	this	new	device	is	that	you
can	create	a	new	optical	system	from	a	liquid
lens	and	a	small	speaker,	which	along	with	its
driving	circuit	can	be	easily	manufactured	in	a
small	and	lightweight	package.

Presently	most	of	the	cell	phone	camera
packaging	is	primitive	and	creates	a	bulky
look.	The	tiny	camera	can	fit	in	a	few	square
millimeter	area	on	a	cell	phone.

With	small	enough	apertures	and	properly
selected	liquid	volumes,	it	is	able	to	create	a
lens	that	oscillates	as	fast	as	100,000	times	per
second—and	still	be	able	to	effectively	capture
those	images.

Fast	focusing	lens	is	very	important	in
shooting	different	frames	and	then	integrating
them	to	make	a	video	or	panoramic	picture.
For	example:	in	the	movie	The	Matrix	some
of	the	shots	were	shot	at	108-frames/sec
speed.

The	liquid	lens	that	captures	250	pictures	per
second	and	requires	considerably	less	energy	to
operate	than	competing	technologies.

The	contraction	and	expansion	of	the	liquid
take	considerably	less	energy	than	moving	a
mechanical	lens.	Cell	phone	users	can
greatly	benefit	from	it.

The	lens	is	simpler	than	earlier	liquid	lens
designs	that	use	a	combination	of	water	(or
some	other	fluid	capable	of	conducting
electricity)	and	oil	as	well	as	an	electric	charge
by	using	water,	sound,	and	surface	tension	to
adjust	the	focus.

The	technology	enables	the	lens	to	be
packaged	in	a	tiny	space,	takes	only	fraction
of	energy	needed	in	competitive	lens,	and
simple	mechanism	will	benefit	cell	phone
users	and	manufacturers	the	most.

Appendix	2:	Technology	Market	Mind	Maps



Figure	13A.2a	Start	with	a	market	need.

Figure	13A.2b	Start	with	a	novel	technology.
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Chapter	14
Strategically	Embedding	Design	Thinking	in	the	Firm
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Warwick	Business	School,	Coventry,,	United	Kingdom

Helen	Perks
Nottingham	University	Business	School,,	United	Kingdom

Introduction
We	already	know	that	organizations	are	starting	to	use	design	strategically—to	do	something
different	from	the	competition,	to	launch	new	brands	or	strengthen	existing	ones,	and	to	inform
strategic	choices.	Yet,	while	success	stories	abound—from	Apple	to	Dyson,	from	BMW	to
Alessi—little	is	known	about	how	organizations	actually	embed	design	thinking	at	a	strategic
level.	What	do	organizations	really	do	to	make	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	embed	design	thinking	within	the	firm.	The	chapter	is	studded	with
examples	and	lessons	drawn	from	a	large-scale	research	program.	Getting	design	thinking	into
strategy	is	not	a	straightforward	process,	but	we	show	how	to	use	three	fundamental	levers	to
really	make	a	difference.	These	are	the	roles	of	key	personnel,	organizational	practices,	and
organizational	climate	and	culture.	Essentially,	in	this	chapter	we	highlight	the	main	enablers
and	barriers	to	making	design	thinking	a	strategic	driver	of	success.

The	chapter	is	structured	as	follows:	We	first	provide	a	brief	introduction	to	what	research
tells	us	about	strategy	and	design	thinking.	We	then	talk	about	how	our	research	was	carried	out
and	present	new	insights	around	the	three	themes,	discussing	them	first	in	general	and	then
through	real	company	and	product	examples,	both	positive	and	negative.	We	conclude	by
providing	practical	suggestions	on	how	to	embed	design	thinking	at	strategic	level.

Research	studies	show	us	that	design	can	have	a	positive	impact	on	companies'	financial
performance.	For	example,	Hertenstein,	Platt,	and	Veryzer	(2005)	demonstrated	that
investments	in	product	design	lead	to	enhanced	corporate	financial	and	stock	market
performance.	Yet	this	design	investment-performance	relationship	is	not	clear-cut.	Scholars
have	looked	into	this	further,	and	we	now	know	that	design's	impact	on	performance	is
contingent	on	several	factors,	including	level	of	product/service	innovativeness	(is	the	product
radical	or	incremental?),	industrial	sector	(such	as	service	vs.	product),	and	designers'	roles
and	skills.	For	example,	in	their	study	of	midsize	to	large	U.K.	manufacturing	companies,
Perks,	Cooper,	and	Jones	(2005)	found	that	designers	can	undertake	three	different	roles	in
new	product	development	(NPD):	lone	players	as	functional	specialists,	members	of	cross-
functional	teams,	or	strategic/process	leaders.	Each	of	these	roles	can	have	different	effects	on
performance.	So	what	research	is	starting	to	tell	us	is	that	design's	contribution	depends	on
whether	it	is	used	strategically,	utilized	as	a	means	to	differentiate	from	competition,	and



whether	design	thinking	is	embedded	in	organizational	processes.

So	far,	researchers	have	focused	on	whether	and	how	investments	in	design	lead	to	enhanced
financial	performance,	rather	than	on	understanding	how	and	why	organizations	succeed,	or
indeed	fail,	to	introduce	design	thinking	strategically.	This	chapter	fills	this	gap.	Drawing	from
an	extensive	study	of	a	wide	range	of	organizations,	we	show	that	the	strategic	embodiment	of
design	thinking	is	determined	by	three	main	factors:

1.	 Roles	of	key	personnel

2.	 Organizational	practices

3.	 Organizational	climate	and	culture

Each	of	these	factors	is	important,	but	all	three	are	interconnected:	new	initiatives,	based	on
each	factor,	should	not	be	considered	or	implemented	in	isolation.	For	example,	CEO	and
senior	management	support	for	design	is	fundamental	if	you	want	to	instill	design	thinking
strategically,	but	it	is	not	enough.	As	our	examples	will	show,	support	from	senior	management
needs	to	be	coupled	with	an	iterative	approach	to	NPD	and	with	a	tolerant	approach	to	failure.
You	need	combinations	of	things	in	place	to	elevate	design	thinking	as	a	strategic	imperative
within	the	firm	and,	more	broadly,	as	a	way	of	thinking	and	doing	things.

In	the	rest	of	the	chapter,	we	discuss	each	of	these	areas	and	highlight	how	these	factors	can
both	inhibit	and	facilitate	how	design	thinking	is	embedded	strategically	in	organizations.

How	the	Research	Was	Done

A	large-scale	research	program	was	undertaken	with	companies	where	design	was	either
established	or	being	newly	introduced.	For	most	of	these	firms,	design	was	undergoing
change	and	shifting	its	role	and	influence	either	positively	or	negatively.	Companies
participating	in	the	research	program	were	both	product-	and	service-based	organizations.
The	program	included	large	multinationals	and	small	to	medium-sized	enterprises
(SMEs).	To	gather	different	perspectives	on	the	roles	of	design,	we	interviewed	CEOs
and	design	and	marketing	executives,	as	well	as	senior	representatives	of	other	functions
(e.g.,	product	development,	finance,	and	operations).	We	investigated	both	broad
approaches	to	design	and	NPD,	and	also	focused	on	specific	projects,	examining	reasons
for	success	or	failure,	the	roles	design	had	played,	and	principal	enablers	and	barriers.

14.1	Role	of	Key	Personnel
People	matter,	and	our	research	shows	that	investment	in	the	right	roles	is	the	first	building
block	to	embed	design	thinking	at	strategic	level.	Table	14.1	shows	how	these	roles	can	pan
out	and	influence	the	strategic	embodiment	of	design	thinking.



Table	14.1	How	Different	Roles	of	Key	Personnel	Can	Influence	the	Strategic	Embodiment	of
Design	Thinking

Role	of
Key
Personnel

Enablers Barriers Outcomes

CEO/Senior
management
support	for
design

Establishment	and
introduction	of	a
design	function,
continuous	support
demonstrated

Establishment	of	a
function,	but	poor
management	of	internal
dynamics/tensions

Positive:	Design	becomes
more	institutionalized	and
part	of	the	organizational
structure	and	culture.

Negative:	If	not
accompanied	by	further
efforts,	design	may	not
become	embedded	or	be
relegated	to	an	operational
role.

CEO/Senior
management
engagement
in	design

Direct	link	between
design	and	decision
making

Continuous	redesign—
needing	to	amend	or
change	products/services
according	to	senior
management	wishes

Positive:	Design	can	be
elevated	at	a	strategic	level
in	the	organization;	senior
management	can	provide	“air
cover”	to	design	initiatives.

Negative:	Lengthy	product
development	cycles	and
wasted	effort	on	failing
products/services.

Design
Director

Influencer:	Lobbies
for	design	to	play	a
more	strategic	role

Technical	specialist:
Fails	to	connect	with
other	functions

Positive:	The	design	director
can	enhance	awareness	and
understanding	of	design's
role	and	capability	across	the
organization.

Negative:	Does	not	elevate
design's	role	beyond	that	of	a
service.

Support	from	top	management	and,	especially	in	SMEs,	from	the	CEO	or	chairman	is	a
necessary	step	in	introducing	and	eventually	embedding	design	thinking.	How	does	this	work
in	practice	and	over	time?	Well,	early	support	can	be	fundamental	when	appointing	a	new
design	director	and	forming	a	new	design	team.	But	the	key	issue	here	is	sustaining	this	effort,
through	active	support	and	internal	promotion	of	the	design	team	by	the	board,	for	instance.	In
our	research,	we	found	that	where	this	does	not	happen,	design	teams	are	often	relegated	to



more	operational	roles.	But	watch	out—at	the	same	time,	endorsement	from	the	top	and	having
a	direct	link	with	the	CEO/board	can	create	problems	for	the	design	team.	Jealousy	can	set	in.
For	example,	once	the	new	corporate	design	unit	was	set	up	at	one	of	our	case	companies,
other	non-design	departments	started	to	act	negatively	toward	it.	The	shiny	new	unit	was	seen
to	be	taking	away	some	of	their	autonomy	and	share	of	the	local	budget.	At	another	firm,	the
design-oriented	company	CEO	had	a	particular	liking	for	specific	services	or	products	and
hung	onto	them	at	all	costs.	This	meant	dictating	their	redesign	multiple	times,	despite
continuously	disappointing	results.
We	also	need	to	pay	attention	to	the	nontechnical	roles	of	the	design	leader,	often	called	design
director	or	chief	design	officer.	These	are	what	matter	when	introducing	and	shifting	design
thinking	within	the	firm.	A	persuasive	personality	and	skill	set	within	this	role—someone	able
and	willing	to	promote	design	inside	the	company—can	emerge	as	critical.	Let's	see	how	such
roles	are	played	out	in	practice	in	the	following	two	vignettes.1

Introducing	and	Embedding	Design	Thinking	at	Diageo
Diageo	is	the	world's	leading	premium	drinks	business,	operating	in	180	markets	in	80
countries,	with	over	28,000	employees.	Its	portfolio	of	brands	includes	Guinness,	Johnnie
Walker,	Smirnoff,	and	Baileys.	In	2006	the	Diageo	executive	committee	worked	out	that	design
was	playing	too	marginal	a	role	in	the	company,	so	it	decided	to	appoint	a	global	design
director	and	build	an	internal	design	function.	As	the	design	director	recalls,	“I	think	where	the
intervention	as	a	senior	board	level	came	was	things	like	the	[brand	name]	redesign	which	was
really	badly	done	when	there	was	no	internal	team,	people	didn't	understand	how	to	manage
design.”	This	early	appointment	investment	by	the	Diageo	executive	led	to	enduring	support	of
the	design	director	and	his	team.	Indeed,	the	design	director	emerged	as	an	important	figure,
not	in	terms	of	skills	(the	actual	product	design	is	mainly	undertaken	by	external	agencies),	but
as	the	person	capable	of	promoting	design's	value	to	the	various	business	units	inside	the
company.	This	made	a	big	difference	between	successful	and	unsuccessful	introductions	of
design	at	a	strategic	level	in	the	different	business	units.	In	the	words	of	the	design	director:

We	have	got	a	big	influencing	job	here	to	do,	to	find	our	sponsor,	to	persuade,	to	help
people	understand.	And	if	we	only	talk	to	people	on	the	financial	level,	then	we're
completely	missing	the	boat.	Of	course,	we	have	to	talk	the	language	of	business,	and
finance,	and	return	on	investment…but	it	is	also	our	job	as	leaders	of	design	within
organizations	to	help	people	understand	the	thinking	behind	it.

These	early	investments	and	ongoing	attention	to	the	nature	of	senior	management	roles	have
borne	fruit.	Currently,	design	is	used	to	inform	strategic	choices	concerning	branding	and
positioning	of	products.	A	good	example	of	this	lies	with	the	redesign	of	the	Johnnie	Walker
label,	as	part	of	the	wider	relaunch	of	the	brand.	This	being	a	very	iconic	brand	and	a	luxury
product,	the	project	was	quite	risky.	However,	the	project	was	eventually	very	successful
thanks	to	strong	leadership,	which	drove	through	the	new	design.	According	to	the	company,
“The	unveiling	of	the	new	Johnnie	Walker	Blue	Label	bottle	was	the	relaunch	of	an	icon.	The
design	speaks	to	the	rarity	and	authentic	luxury	credentials	behind	the	ultimate	expression	of



Johnnie	Walker,	fueling	global	net	sales	growth	of	27	percent.”	(Diageo	Annual	Review,
2012).

Too	Much	CEO	Control	Can	Hamper	the	Strategic	Embodiment	of
Design	Thinking
The	CEO	of	company	C,	a	medium-sized	enterprise,	attended	a	design	conference	and	mused
over	how	the	showcased	SME	design-led	brands	had	become	so	successful,	with	loyal
customers	and	large	revenues.	How	could	he	propel	design's	role	within	his	own	company,	get
the	product	design	more	customer-focused,	and	see	that	link	directly	to	financial	performance?
This	event	pushed	him	into	action:	he	recruited	a	number	of	new	designers	and	rapidly
involved	them	in	several	projects.	However,	while	his	support	was	always	solid,	his
engagement	with	the	design	team	was	often	too	direct.	He	constantly	looked	over	the	shoulders
of	his	design	team,	checking	and	telling	them	what	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.	Coupled	with	this	was	the	firm's	overreliance
on	customer	feedback.	Indeed,	this	reflected	a	lack	of	trust	in	design's	capacity	to	propose
something	new	to	the	market.	This	is	summed	up	neatly	in	a	quote	from	the	commercial
director.	Talking	about	an	unprofitable	product,	he	said,	“The	internal	designers	have
reworked	it,	probably	eight	or	nine	times,	and	customers	have	always	come	back	with:	no,	we
don't	want	to	change	it	So	we	have	tried	redesigning	it	lots	of	times	and	none	of	them	have
come	to	fruition,	so	it's	a	complete	waste	of	time.”	Heavy	interference	from	the	CEO,	twinned
with	an	overresponsiveness	to	customer	feedback,	really	hampers	what	designers	can	do	and
what	design	thinking	can	deliver.

We	can	see	complexities	and	contrasts	in	the	way	roles	influence	the	embodiment	of	design
thinking	in	the	firm	over	time.	At	Diageo	(as	well	as	at	Virgin	Atlantic	and	Herman	Miller—
see	further	examples),	senior	managers	not	only	support	design	but	trust	what	design	can
achieve	and	what	designers	could	do.	Such	trust	might	come	from	the	company	history	(as	is
the	case	with	Herman	Miller),	from	the	leader's	belief	that	design	and	innovation	can	make	a
positive	difference	(such	as	Virgin	Atlantic),	or	from	the	design	director's	influencing	efforts
(see	Diageo).	In	other	cases,	the	CEO	himself	can	simply	espouse	the	embodiment	of	design
thinking.	Such	is	the	case	with	Trunki,	a	small	but	leading	company	in	children's	travel
equipment.	Here,	the	founder	of	the	company,	whose	background	is	in	industrial	design,	played
a	crucial	and	positive	role	to	embed	design	and	design	thinking:	“Being	the	CEO	with	design
training,	it's	all	about	problem	solving	and	looking	at	things	differently.	Why	do	we	do	things
that	way?	Is	there	a	better	way	of	doing	it?	So	that	thinking	has	been	applied	across	the
business	rather	than	just	in	the	product.”	Compare	this	with	those	companies	where	support	is
ad	hoc	and	lacks	continuity,	or	where	the	design	director	acts	as	a	mere	technical	specialist,	or
where	support	and	control	from	the	CEO	ends	up	stifling	the	creative	potential	of	the	design
function.

14.2	Organizational	Practices



Defining	the	design	brief,	involving	customers	in	the	NPD	process,	collaborating	across
diverse	functional	units,	measuring	and	evaluating	design:	all	these	are	practices	that	can	either
support	or	hinder	a	firm	in	embedding	design	thinking	at	a	strategic	level.	Table	14.2	shows
how	these	practices	can	have	both	positive	and	negative	outcomes,	depending	on	the
prevalence	of	either	barriers	or	enablers.	The	two	following	vignettes	exemplify	different
situations	where	some	of	such	practices	are	at	play.

Table	14.2	How	Organizational	Practices	Can	Influence	the	Strategic	Embodiment	of	Design
Thinking

Organizational
Practices

Enablers Barriers Main	Outcomes

Definition	and
communication
of	the	design
brief

The	brief	is
developed	in
collaboration
between
different
functions

The	design	function
receives	a	narrowly
defined	brief	to
which	it	has	to
respond

Positive:	Design	elements	and
perspectives	are	included	in	the
brief;	a	more	strategic	design
perspective	is	likely	to	be	adopted.

Negative:	Design	is	kept	out	of
strategic	decisions	and	performs
mainly	a	“service”	role.

Systems	to
promote
collaboration
across
functions

Formal	and
informal
systems	are
used	to	create
a	shared
perspective
among
functional
groups

Strong	demarcation
of	functional	silos

Positive:	More	effective
collaboration	and	greater	sharing	of
information	lead	to	higher	project
success	rate	and	reduction	of	time
to	market.

Negative:	Design	is	not	embodied
over	the	long	term.

Customer
involvement

Design	plays
an	important
role	in
identifying	and
addressing
customers'
problems

Customers	are	either
over-	or
underinvolved

Positive:	Design	can	uncover	and
help	address	“hidden	needs”	and
generate	successful	radically	new
products/services.

Negative:	Overinvolvement	leads
to	constant	changes	and	“design	by
committee”;	underinvolvement
(often	triggered	by	overconfident
designers)	means	that	customer
voice	is	not	heard	and	radical
designs	may	fail	to	heed	customers
needs.



Measurement
and	evaluation
of	design

Evaluation
undertaken	at
the	end	of
each	project

Thorough
justification	of
design	involvement
from	the	beginning
of	each	project;
constant	request	of
detailed	financial
information

Positive:	Greater	freedom	awarded
to	design	and	feeling	of	trust	across
functions,	particularly	at	the
beginning	of	projects;	greater
potential	for	innovation.

Negative:	Conservative	designs,
longer	time	to	market,	and	lower
proportion	of	product/service
launched.

Virgin	Atlantic's	Upper-Class	Suite
Airline	Virgin	Atlantic	is	well	known	for	its	innovativeness	and	use	of	design.	But	what	is	not
so	well	known	is	the	way	its	organizational	practices	shape	and	influence	design	projects	and,
ultimately,	how	design	thinking	permeates	the	organization.	The	design	of	the	upper-class	suite
is	a	good	example	of	this.	In	the	early	stages	of	the	project,	the	company	developed	a	concept
briefing—how	to	create	a	flat	bed	to	provide	customers	with	a	better	flight	experience.
However,	rather	than	focusing	down	on	this	clear,	albeit	narrow,	brief,	designers	and
marketers	collaborated	to	open	up	and	broaden	the	initial	idea.	This	led	to	a	more	customer-
and	benefit-oriented	concept:	how	do	we	create	a	space	for	customers	and	all	their	needs?
Designers	refined	the	brief	through	customer	ethnographic	practices,	directly	observing
customers'	in-flight	behaviors.	The	head	of	Design	stated,	“It	wasn't	necessarily	asking	people
what	they	want;	it's	about	looking	at	someone	and	seeing	how	they	behave,	seeing	the	things
that	irritate	them,	not	necessarily	asking	them,	because	often	they	don't	know	what	they	want,
until	you	show	them	what	they	could	have.”

As	the	director	of	Brand	and	Customer	Experience	recalls,	“perhaps	some	of	our	competitors
have	concentrated	on:	how	do	you	get	a	seat	to	go	flat	so	the	customer	can	sleep?	This	was
more	about:	how	do	we	create	the	space	for	the	customer	for	all	of	their	needs?”	The	decision
to	focus	on	such	a	broader	question	enabled	the	company	to	formulate	a	much	broader	brief,
which	then	led	to	the	involvement	of	key	internal	people	and	customers,	and	to	questioning
existing	offerings.	In	so	doing,	Virgin	Atlantic	adopted	a	more	holistic	view	of	service	design,
and	connected	organizational	practices—in	this	case,	how	stakeholders	are	involved	in	the
design	and	development	process—with	design	thinking.	Eventually,	the	project	was	very
successful,	as	it	created	a	suite	that	other	airlines	have	since	copied.

Design	as	a	Service
Like	many	other	companies,	the	CEO	of	company	C	and	his	senior	management	team	realized
that	design	thinking	seemed	to	be	driving	higher	levels	of	brand	recognition	and	customer
loyalty	of	many	of	their	competitors.	Therefore,	they	decided	to	make	some	changes	and
proudly	established	a	new	separate	corporate	design	function.	However,	despite	leadership
support	and	good	intentions,	the	design	team	really	struggled	to	be	appreciated	within	the
company.	Designers'	work	was	often	treated	in	a	dismissive	way,	and	designers	were	given



orders	by	other	functions.	As	the	design	director	explained,	“Other	units	say,	‘I	tell	you	what	I
want	and	you	need	to	organize	it	for	me.’”	Design	managers	felt	frustrated	and	saw	themselves
fulfill	an	almost	passive	role	vis-à-vis	the	marketing	function,	unable	to	influence	tightly
defined	briefs.	One	design	manager	stated,	“In	many	projects,	we	are	a	service	industry.	In
many	cases,	I	don't	think	our	projects	are	breakthrough	or	really	exciting	consumers	because
they've	been…restricted	at	the	very	beginning.”	So	while	internal	staff	perceived	the	company
as	adopting	a	“cowboy	culture,”	its	approach	to	design	and	product	development	was	actually
risk	averse,	heavily	relying	on	consumer	feedback	obtained	through	surveys	and	focus	groups.

The	two	vignettes	presented	above	show	how	practices	that	support	collaboration	across
functions,	particularly	allowing	questioning	and	shaping	of	the	design	brief,	are	fundamental	in
introducing	design	thinking.	We	also	learn	that	the	way	organizations	engage	with	customers
can	influence	design's	strategic	role.	Organizations,	such	as	Virgin	Atlantic,	observe	and
shadow	customers,	rather	than	involve	them	in	formal	surveys	or	focus	groups.

Finally,	how	do	you	measure	and	evaluate	design	thinking	and	do	such	practices	influence	the
strategic	embodiment	of	design?	Again,	we	see	contrasting	practices	with	diverse	outcomes.
At	company	A,	for	example,	great	emphasis	was	placed	on	quantitative	data	to	formally
measure	the	input	of	design,	particularly	at	the	beginning	of	the	NPD	process.	Also,	various
development	stages	were	tightly	defined	up	front	in	terms	of	both	functions'	involvement	and
budgets.	Financial	rewards	were	given	to	project	leaders	depending	on	how	many	ideas
passed	selection	gates.	Requests	for	formal	evidence	and	the	introduction	of	performance
measures	happened	much	later	at	Virgin	Atlantic,	Gripple	(see	below),	and	Herman	Miller.
For	example,	at	Herman	Miller	performance	is	measured	only	on	the	completion	of	projects
during	learning	reviews.	Indeed,	our	research	shows	that	if	practices	are	in	place	to	constantly
assess	and	challenge	the	value	of	design,	its	impact	is	likely	to	be	negligible.	A	design
consultant	said,	“The	worst	thing	is	when	that	trust	disappears	or	is	not	there,	and	so	you
become	constantly	questioning	the	values,	the	expertise,	the	knowledge,	and	the	drivers	of	the
other	people,	and	that's	hell,	you	know.”	Practices	that	seek	to	constantly	measure	and	justify
design	seem	to	marginalize	design's	strategic	contribution.	Putting	practices	in	place	to	catch
design	out	and	devalue	its	worth	can	end	up	as	a	self-fulfilling	prophecy.

14.3	Organizational	Climate	and	Culture
Successfully	embedding	design	thinking	at	a	strategic	level	can	mean	making	brave	and	risky
decisions	that	threaten	the	status	quo.	This	is	where	organizations	often	really	struggle.	Insights
from	our	research	tell	us	that	the	nature	of	organizational	climate	and	culture	is	crucial	in
facilitating	or	hampering	brave	decisions.	Core	to	this	are	attitudes	toward	risk,	use	of	formal
processes,	and	the	work	environment	(see	Table	14.3).	Real	cases	of	how	companies
addressed	such	challenges	are	given	in	the	following	vignettes.



Table	14.3	How	Organizational	Climate	and	Culture	Can	Influence	the	Strategic	Embodiment
of	Design	Thinking

Organizational
Climate	and
Culture

Enablers Barriers Outcomes

Risk
aversion/appetite

Failure	is	not
stigmatized,
and	it	is
treated	as	an
opportunity
for	learning

Fear	of	failure;	success
is	rewarded,	failure
punished

Positive:	Greater	exploration
for	opportunities	and	potential
for	innovation.

Negative:	Design	is
incremental/marginal	and	not
used	to	differentiate	the	firm.
Fear	of	doing	anything	too
ambitious.

Reliance	on
formal	processes

Processes
are
structured,
but	not	too
rigid,
especially	in
the	more
exploratory
phases

Processes	are	sometimes
too	rigid	as	they	are
intended	as	control
mechanisms;	sometimes
they	are	virtually	not
existent,	as	they	are
perceived	as	constraining
individuals'
entrepreneurial	spirit

Positive:	Consistency	of
process	enhances	innovation
outcomes.	Especially	in
service-based	organizations,
designers	were	often	involved
in	developing	processes
themselves,	in	order	to	create
consistency,	while	not
reducing	creativity.

Negative:	Too	rigid	processes
may	stifle	innovation	and
create	perverse	consequences
(process	is	followed,	but
results	are	disappointing).
Lack	of	a	formalized	process
tends	to	lead	to	lack	of	clarity,
and	to	create	conflict	across
functions	and	inefficiency.

Work
environment	and
physical	space

Creation	of	a
collaborative
space,	often
also	to
reflect	brand
values
internally

Physical	divisions	among
individuals	and	functions

Positive:	Greater
collaboration	potential	and
sense	of	belonging.

Negative:	Functional
divisions	are	reinforced.



Herman	Miller's	SAYL®	chair
As	a	well-established	leading	producer	of	interior	furnishings,	Herman	Miller	has	created
several	iconic	designs,	such	as	the	Eames	lounge	chair,	Action	Office,	and	the	Aeron	chair.
Such	a	record,	coupled	with	strong	organizational	values	(quality,	ergonomics,	and
environmental	sustainability)	and	a	clearly	recognizable	brand	may	suggest	strong	investments
in	internal	design	units.	On	the	contrary,	when	it	comes	to	design,	Herman	Miller	relies	almost
entirely	on	collaboration	with	external	agencies.	Also,	while	most	companies	in	the	industry
commission	design	through	marketing	departments	in	response	to	what	they	consider	market
opportunities,	Herman	Miller	is	more	exploratory:	The	director	of	finance	stated,	“Find	a	few
really	good	designers…then	trust	them	We	kind	of	go:	‘Well,	here's	a	problem	to	solve.	Send	it
out	to	the	designers	and	see	what	they	bring	back.’”	In	addition,	many	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	company's	success	does	not	rely	on	tight
specifications	and	controls,	but	on	an	open	and	deep	appreciation	of	design	thinking,	positive
attitude	toward	risk,	and	capacity	to	select	and	work	with	external	designers,	and	to	execute
projects.

At	the	same	time,	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
well	as	the	application	of	the	brand	presence.	So	we	aren't	doing	things	randomly;	we're	doing
things	very,	very	deliberately.”	Three	distinguishing	features	characterize	the	design	and
development	process	at	Herman	Miller:

1.	 Senior	management	goes	through	an	extensive	vetting	procedure	before	engaging	with	an
external	design	firm.	Successful	collaborators	become	trusted	partners	and	are	often	kept
on	the	roster	for	a	long	time.

2.	 While	the	company	has	a	documented	design	process,	from	insight	and	exploration	through
to	launch,	iteration	and	experimentation	are	defining	aspects	of	Hermann	Miller's	design
thinking.	As	the	senior	VP	of	Global	Marketing	stated,	“A	fair	amount	of	variation	is
tolerated	given	the	difference	in	things	that	we	might	be	developing	or	designing.”

3.	 Business	cases	and	financials	are	developed	organically	over	the	duration	of	the	project,
rather	than	determined	at	the	beginning	of	the	process.	As	the	finance	director	argued:

[Let's	say	that]	we	want	a	designer	to	go	do	a	chair	that	does	this.	We	could	probably	give
him	some	financial	information,	like,	hey,	the	material	cost	needs	to	come	in	around	here,
and	the	volume	is…[but]	now	you're	starting	to	constrain	the	designer	too	much	and	put
him	in	a	box	What	[we]	are	really	doing	is:	[we]	start	out	with	kind	of	a	theory	and
guesses	and	estimates,	and	[we]	are	trying	to	eliminate	all	of	those	that	you	can	as	you	go
through	the	process,	toward	a	business	proposal.

The	SAYL®	chair,	designed	by	Yves	Béhar	of	the	studio	Fuseproject,	is	a	good	example	of
such	design	practices.	Initially,	Herman	Miller	identified	the	need	to	enter	a	low-price	market,
aiming	to	create	an	office	chair	that	could	retail	at	$300	to	$400.	This	was	a	substantially
lower	price	than	its	other	products	in	that	category.	The	challenge	was	to	design	a	low-cost



chair	while	not	compromising	on	the	company	values.	Herman	Miller	sent	out	a	brief	to
several	design	agencies	expecting	good	but	pretty	standard	responses.	Yves	Béhar	reacted.	He
had	worked	with	the	company	before	but	had	never	designed	a	chair.	He	came	back	with	a
response	to	the	brief	with	a	visually	provocative	and	higher-performance	product	at	that	same
price	point.	Herman	Miller's	openness	and	trust	in	its	external	designers	meant	that	this	latter
option	was	eventually	chosen,	despite	the	external	designer's	lack	of	experience	with	the
product	category.	The	result	was	the	SAYL®	chair,	a	product	that	is	performing	well,	hitting
margin	targets,	and	seeing	soaring	sales	in	Asia	and	the	United	States.

The	Challenge	of	Overcoming	Cultural	Barriers
Company	B	adopted	a	typical	design	process,	which	goes	as	follows:	Developers	work	on	a
concept	from	definition	of	requirements	to	implementation;	there	is	little	interaction	with
customers;	the	new	product	is	launched.	Following	disappointing	results	and	poor	customer
feedback,	fresh	thinking	about	innovation	finally	emerged	and	a	new	design	function	was
established.	This	sounds	straightforward	enough,	but	while	positive	results	were	achieved,
cultural	barriers	have	proved	to	be	a	major	headache.	As	a	design	officer	lamented:	“It's
where	you	have	designers	and	design	working	with	people	who	are	not	design	literate,	who
are	uncomfortable	with	the	design	process.	That's	where	things	go	wrong.”	Similarly	to
company	A,	lack	of	awareness	of	the	role	and	value	of	design	and	difficulties	in	interactions
among	functional	groups	proved	to	be	major	obstacles	to	embedding	a	design	way	of	thinking
at	this	company	too.	A	design	officer	stated:	“[The	challenge]	is	getting	an	organization	that	is
not	historically	design-led	to	understand:	what	are	the	benefits	of	that?	And	that	is	a	massive
challenge.”	Indeed,	in	most	of	its	projects,	the	company	preferred	to	use	known	and	tested
processes	rather	than	developing	new	ones	that	involved	the	design	unit.	In	this	case,
stubbornness	around	maintaining	the	status	quo	through	existing	processes	prevented	the
introduction	of	new	ways	of	working.

Things	have	progressed,	but	this	has	meant	hard	work	in	developing	a	different	attitude	toward
failure	and	a	more	iterative	way	of	working.	As	the	digital	director	argued:

I	think	there's	a	growing	acceptance	within	the	company	that	if	we	are	going	to	take	this
kind	of	design-led	approach,	we	need	to	get	used	to	failing	sometimes	And	if	there	is	a
failure,	typically	it's	only	remembered	for	a	few	weeks,	because	what	designers	do	very,
very	quickly	is	move	on	from	it;	either	learn	from	it	quite	quickly,	or	get	the	next	thing	out
there	and	iterate	it	very	quickly.

Here,	changes	in	the	physical	work	environment	were	also	important	in	the	way	design
worked.	Traditionally,	offices	were	structured	as	cubicles	or	with	people	sitting	next	to	each
other	along	pretty	standard,	long	tables.	According	to	the	head	of	Design:

Very	noncreative,	noninnovative,	noncollaborative,	no	wall	space	to	write	and	draft	and
create	and	design—there's	none	of	that.	We	have	ripped	out	flooring	and	designed	and
developed	a	new	floor—a	new	way	of	working	It's	just	very	different	than	the	rest	of	the
floors.	And	so,	that	in	a	lot	of	ways	is	driving	the	cultural	change.



Changes	in	the	work	environment	parallel	changes	to	the	structure	and	dynamics	of	the	project
team:

We	[now]	have	an	agile	work	environment	If	we're	going	to	start	a	new	project,	we'll
assign	a	designer,	a	business	analyst,	an	operations	person	or	a	technology	person,	and	a
program	manager	or	account	manager,	and	put	all	of	them	at	one	table…and	they're	solely
responsible	for	that	product.	Instead	of	multiple	meetings	throughout	the	building,	they	all
work	very	closely	together.

Embedding	design	thinking	as	a	strategic	perspective	relies	on	a	culture	that	takes	risks,	trusts
its	designers	(whether	internal	or	external),	and,	importantly,	tolerates	failure.	Another	good
example	is	midsize	manufacturing	company	Gripple,	where	we	found	substantial	freedom	to
explore	ideas	and	learn	from	failure.	The	special	product	manager	said:	“We	don't	see	failure
on	the	path	of	a	project	as	a	bad	thing…[In	fact]	fear	of	failure	actually	means	that	you're	not
actually	going	to	take	a	design	to	the	extreme.”

Our	cases	have	shown	that	risk	aversion	and	fear	of	failure	can	easily	relegate	design	to	a
simple	“service”	role,	and	therefore	inhibit	the	introduction	of	design	thinking.	How	you
formalize	processes	is	also	tricky:	while	Virgin	Atlantic,	Herman	Miller,	and	Diageo	all	have
established	and	structured	routines	and	processes	in	place,	they	worked	out	how	to	develop
sufficient	flexibility	to	accommodate	specific	aspects	of	a	project.	In	company	B,	subtle	but
key	changes	in	processes	and	the	work	environment	were	necessary	to	start	embedding	a	new
way	of	working	around	design	thinking.

14.4	Embedding	Design	Thinking
So	far,	we	have	shown	how	firms	need	to	think	very	carefully	about	the	way	they	initiate	and
develop	design	roles	and	new	organizational	practices	and	shape	the	climate	if	they	want	to
strategically	embed	design	thinking.	We	have	shown	how	these	approaches	and	techniques	can
act	as	both	enablers	and	barriers.	However,	these	techniques	cannot	be	applied	in	isolation.
They	are	interrelated.	Let's	take	Herman	Miller,	for	example.	The	collaborative	way	the	brief
is	defined	is	linked	both	to	the	company's	positive	attitude	toward	failure	and	senior
management's	deep	understanding	of	design's	role	and	contribution.	Conversely,	at	company	A,
we	see	that	the	tight	definition	of	briefs	by	marketing,	the	upfront	focus	on	financial	data,	and
fear	of	failure	led	to	the	demeaning	of	design's	role,	conflict	across	functions,	and
disappointing	outcomes.

Different	structures	and	ways	of	operating	can	trigger	virtuous	or	vicious	cycles,	which	can
lead	either	to	the	successful	embodiment	of	design	thinking	in	strategy	or	to	the	marginalization
of	design	to	a	service	function.	This	is	illustrated	in	Figure	14.1.	On	the	left-hand	side	we	see	a
situation	where	the	value	of	design	is	unclear.	Excessive	scrutiny	and	measurement	of	design	at
the	beginning	and	during	the	development	process	leads	to	practices	which	overly	constrain
design,	exacerbated	by	fear	of	failure.	This,	in	turn,	means	that	design	plays	a	narrow,
operational	role,	and	its	value	will	be	marginal.	On	the	contrary,	the	right-hand	side	of	Figure
14.1	shows	how,	with	a	similar	starting	point,	firms	allow	design	to	play	a	more	strategic	role



(as	in	Diageo's	case	and,	partly,	at	company	B),	and	analyze	projects	at	the	end	with	the	aim	of
learning,	rather	than	sanctioning	failure.	This	increases	trust	toward	designers	and	leads	to	a
higher	appreciation	and	evaluation	of	design.	Finally,	key	attributes	of	design	thinking	emerged
in	several	companies,	from	a	clear	focus	on	problem	solving	at	Trunki,	to	observation	of	users
and	adoption	of	a	human-centered	approach	at	Herman	Miller,	to	the	capacity	to	redefine	the
brief	at	Virgin	Atlantic,	and	to	a	more	iterative	way	of	working	at	company	B.

Figure	14.1	Value	of	design	thinking.

Practical	Implications
It	is	not	easy	to	embed	design	thinking	in	an	organization.	Stubborn	adherence	to	existing
processes	and	routines,	conflicts	among	organizational	functions,	overreliance	on	customer
feedback,	fear	of	failure,	and	lack	of	senior	management	appreciation	of	design	can	often	form
barriers	hard	to	overcome.	However,	there	are	several	actions	that	can	be	taken	to	strategically
embed	design	thinking:

1.	 Design	can	help	spark	the	first	connection	with	the	customer,	and	hence	strengthen	the
brand.	To	do	this,	a	deep	understanding	of	customers'	often	hidden	needs,	rather	than	a
response	to	narrowly	defined	briefs,	should	initiate	the	design	process.	Such	understanding
can	be	gained	through	observation,	shadowing,	creating	“personas,”	and	adopting	other
design	approaches	and	tools.	These	are	more	effective	than	investigating	explicit	customer
needs.	The	process	should	be	user	focused	(i.e.,	creating	value	for	customers),	rather	than
user	driven	(constantly	reacting	to	customer	preference	changes).	A	clear	example	is	the



Virgin	Atlantic's	creation	of	the	upper-class	suite.

2.	 Briefs	should	be	developed	through	collaboration	between	multiple	functional	groups	(e.g.,
marketing,	engineering,	design),	with	room	left	for	making	changes	over	time.	As	we	have
seen	in	both	Virgin	Atlantic	and	Herman	Miller,	briefs	were	reworked	to	broaden	their
scope	and	address	wider	problems:	How	can	we	enhance	in-flight	customer	experience?
And	how	can	we	create	an	affordable	but	comfortable	and	environmentally	sustainable
chair?	Importantly,	having	wider	briefs	does	not	mean	lack	of	discipline	and	overly
autonomous	designers	coming	up	with	unsellable	products.	Instead,	they	enable	NPD	teams
to	question	existing	offerings	and	develop	innovative	solutions.

3.	 Design	investments	should	not	be	limited	to	simply	recruiting	good	designers	or	partnering
with	successful	design	agencies.	It	is	important	to	create	an	environment	for	design	to
flourish	and	to	establish	real	trust	between	top	management	and	designers.	Both	aims
require	strong	senior	management	sponsorship	and	sufficient	appreciation	of	what	design
can	do.	We	can	learn	from	novel	practices	at	Diageo,	for	example.	The	design	director
introduced	an	annual	event	where	senior	management	reviews	all	the	design	work	of	the
year,	and	to	which	external	design	consultants	are	invited.	This	event	has	two	positive
effects:	further	promoting	the	appreciation	of	design	in	the	company	and	spurring
competition	among	design	agencies.

4.	 The	work	environment	may	need	altering	if	design	thinking	is	to	be	successfully	embedded.
For	example,	as	at	company	B,	novel	and	unusual	office	layouts	can	kick-start	greater
interaction	among	functions	and	support	the	work	of	project	teams.

5.	 Managers	should	gather	evidence	of	design	successes	(and	failures).	This	triggers	learning
but	also	enhances	design's	position	in	an	organization.	Such	evidence	may	be	internal	or
external,	as	in	the	case	of	benchmarking	exercises.	However,	be	warned	that	while
performance	measurement	can	play	a	very	positive	role,	it	should	not	be	undertaken	too
early	in	the	development	process	as	innovation	may	be	stifled.	This	can	be	a	real
differentiating	factor	between	those	companies	that	successfully	elevate	design	thinking	to
a	strategic	role	and	those	that	do	not.

6.	 Managers	should	identify	the	diversity	of	roles	that	designers	can	fulfill.	Designers	often
start	their	careers	as	technical	specialists	with	functional	expertise.	But	for	strategic	design
thinking	to	work,	they	have	to	be	able	to	join	cross-functional	teams	and	act	as	influencers
who	champion	design.	They	have	to	be	capable	of	using	and	understanding	different
languages	and	perspectives	and	be	fully	aware	of	commercial	considerations.	Having
gained	a	high	level	of	trust	and	positioning,	they	can	also	play	leading	roles	in	which	they
get	increasingly	involved	in	articulating	concepts	and	future	scenarios.

Finally,	how	far	are	you	prepared	to	go?	Some	organizations	are	capable	of	deeply	embedding
and	elevating	design	to	a	way	of	thinking	and	operating,	rather	than	keeping	it	simply	as	a
perspective	in	development.	Fundamentally,	what	sets	some	companies	apart	from	others	is
their	holistic	approach	toward	design	and	their	culture	more	broadly,	rather	than	the	skill	set	of
individual	designers	or	the	position	of	the	design	unit	in	the	company	hierarchy.	As	Virgin



Atlantic's	head	of	design	stated:

What	you	are	embedding	is	the	important	bit.	Are	you	embedding	design	and	the	design
team?	Or	are	you	embedding	a	point	of	view?…You're	only	as	good	as	the	culture	in
which	you	sit	So	it's	not	the	quality	necessarily	of	the	designers,	the	design	team,	it's	the
quality	of…the	organization	as	a	whole.
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Chapter	15
Designing	Services	that	Sing	and	Dance1
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Introduction
Design	in	the	context	of	services	continues	to	baffle	practitioners	and	academics	alike.	What
can	be	designed	when	there	is	no	thing	to	design?	Design	is	usually	understood	as	the	activity
of	giving	form	to	manufactured	products.	So	when	it	comes	to	intangible	services,	it	may	seem
like	there	is	not	much	that	designers	can	apply	their	skills	to.	Nevertheless,	as	the	importance
of	service	industries	has	grown	and	jobs	in	manufacturing	industries	have	declined,	there	is
increased	recognition	that	service	design	may	in	fact	offer	a	means	for	the	scope	of	the	design
profession	to	grow	(Candi,	2007).	Examples	such	as	the	Apple	iPhone,	Bang	&	Olufsen	sound
systems,	and	the	Volkswagen	Beetle	have	imprinted	the	clear	message	that	product	design	can
make	a	huge	difference.	None	of	these	examples	represents	the	most	advanced	technological
innovations,	but	each	can	command	premium	prices	and	persistent	market	recognition	based	on
outstanding	design.	Similarly,	design—unlikely	as	it	may	seem	to	sound—can	be	used	to	create
competitive	differentiation	in	services	(Candi,	2010).

The	key	to	understanding	service	design	is	to	recognize	that	design	need	not	only	be	about
giving	form	to	physical	objects.	Design	thinking	involves	reframing	problems	in	a	manner	that
allows	novel	solutions	to	be	developed	(see	Chapter	1	of	this	book).	Whether	or	not	these
solutions	take	the	form	of	tangible	artifacts,	the	focus	is	on	those	who	will	benefit	from	them.	In
other	words,	the	ultimate	aim	is	to	influence	customers'	experiences,	to	form	lasting
impressions	in	their	minds,	and	encourage	them	to	return.	Interaction	designers	recognize	that
the	customer	experience	is	beyond	their	direct	control,	but	they	design	with	the	aim	of
influencing	the	emotional	connection	between	customers	and	products.	This	means	the	focus	of
design	has	moved	from	the	product	or	service	that	customers	interact	with	to	the	behavior	of
the	customers	themselves	(Redström,	2006).	As	Herbert	Simon'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	transforming	effect	on	customers,	offering	a	positive	emotional	outcome
and	improving	their	lives	in	some	way.

Theater	can	be	a	useful	metaphor	for	understanding	services.	Like	theater,	services	involve	one
group	of	people	performing	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	managing	service
processes	(Grove,	Fisk,	&	Bitner,	1992).	Like	theater,	services	require	preparation	and
planning	(or	what	we	might	call	design)	with	the	aim	of	creating	a	particular	reaction	and	a



lasting	memory	in	the	customer's	mind.	As	in	script	writing	for	the	theater	or	the	screen,	the
result	of	design	thinking	in	services	should	be	to	produce	something	with	a	powerful	narrative,
to	engage	the	audience,	and	to	offer	something	unexpected	but	ultimately	memorable.

In	this	chapter,	we	start	by	describing	the	differences	between	designing	products	and	services.
We	introduce	the	theater	metaphor	to	show	how	this	offers	a	useful	starting	point	for	service
design.	Next,	we	discuss	the	challenges	that	make	experiences	elusive	before	offering	three
principles	that	can	be	applied	to	service	design:	narrative,	participation,	and	surprise.	To
illustrate	these	principles,	we	describe	two	examples	of	companies	that	engage	customers	by
designing	for	“singing	and	dancing”	and	thus	create	compelling	and	memorable	service
experiences.

15.1	Products,	Services,	and	Experiences
When	we	think	about	outstanding	services,	design	is	probably	not	the	first	element	that	comes
to	mind.	Ritz-Carlton	is	well-known	for	empowering	its	staff	to	spend	money	to	solve
customers'	expressed,	or	even	unexpressed,	problems.	Southwest	Airlines	is	well-known	for
its	pioneering	efforts	to	make	flying	fun.	And	many	of	the	stories	of	Nordstrom's	liberal	return
policies	are	mythical	in	proportion,	being	told	and	retold	and	passed	between	generations.	But
are	these	examples	the	result	of	design?	Certainly	not	in	the	traditional	sense	of	the	industrial
design	of	objects.	But	if	we	take	the	object	of	service	design	to	be	the	customer	and	its	success
to	be	a	memorable	and	compelling	experience,	then	employee	roles,	service	environments,	and
return	policies	are	all	aspects	that	can	be	used	to	set	the	stage.	By	broadening	our	view	of
design,	we	can	extend	the	theater	metaphor	to	encompass	all	the	areas	that	are	managed	in	the
typical	service	business,	see	Figure	15.1.	Indeed,	the	notion	that	all	business	is	a	stage	has
been	espoused	for	a	long	time	(Grove	et	al.,	1992;	Pine	&	Gilmore,	1998).	Customers	can	be
regarded	as	the	audience,	and	the	business	is	responsible	for	staging	a	performance	that
engages	and	involves	this	audience	in	order	to	make	the	experience	memorable.	Managers	and
owners	play	the	roles	of	directors,	producers,	and	backers,	who	help	to	shape	the	production.
The	performance	is	created	and	delivered	by	employees	who	can	be	thought	of	as	the	actors
appearing	on	stage	and	the	technical	crew,	working	backstage	to	make	the	show	happen.	The
environment	in	which	the	performance	takes	place	can	be	thought	of	as	a	stage,	requiring
aesthetic	design	to	capture	the	audience's	imagination,	while	the	information	systems	and
equipment	of	a	business	are	akin	to	the	sound	and	lighting	equipment	on	the	stage.	Finally,	the
script	consists	of	the	procedures	put	in	place	to	ensure	a	consistent	performance	by	the	actors.



Figure	15.1	Analogies	between	theatrical	production	and	service	design.
Adapted	from	Pine	and	Gilmore	(1998).

Building	on	the	theater	metaphor,	the	task	of	a	financial	service	firm	is	to	choreograph	the
performance	of	financial	services	to	create	a	desired	experience	for	customers.	This	entails	a
focus	on	the	psychological	and	emotional	impact	service	encounters	have	on	customers	in
addition	to	the	technical	core	of	the	value	proposition.	Likewise,	health	care	providers
transform	customers	physically,	but	by	deliberately	staging	an	experience,	they	can	capitalize
on	the	importance	of	the	psychological	element	of	physical	health	and	leave	positive	memories
even	in	the	context	of	crisis	or	tragedy.

Experiences	Are	Elusive
Designers	often	express	broad,	idealistic	aims	like	making	the	world	a	better	place	through	the
things	that	they	design.	However,	the	things	that	are	designed	are	usually	judged	in	terms	of
their	own	characteristics,	rather	than	on	how	well	they	achieve	their	ultimate	aim.	A	famous
statement,	attributed	to	the	management	guru	Theodore	Levitt,	states	that	people	don't	want	to
buy	a	one-quarter-inch	drill	bit;	what	they	really	want	is	a	one-quarter-inch	hole.	In	other
words,	the	quality	of	a	design	cannot	be	judged	by	looking	at	the	thing	that	is	designed,	but	at
its	impact	on	customers'	lives.	If	we	take	this	perspective,	we	can	see	product	design	and
service	design	as	one	and	the	same,	even	when	there	is	no	thing	to	design.	When	the	aim	is	to



create	a	positive	experience—as	it	always	should	be—products	and	services	are	the	tools	that
are	used	to	achieve	the	aim.	The	experience	only	comes	into	being	within	an	individual's	mind
as	a	result	of	their	interaction	with	what	has	been	designed.	The	challenge	that	designers	face
is	twofold:	they	do	not	directly	control	the	experience,	and	no	two	experiences	are	identical
even	when	the	same	props	and	script	are	used.	This	dilemma	is	illustrated	in	Figure	15.2.

Figure	15.2	Companies	can	design	the	conditions	(or	prerequisites)	for	a	service	experience.
But	it	is	only	when	customers	interact	with	the	service	that	the	service	experience	itself	comes
into	existence.

Compare	this	challenge	of	designing	an	experience	to	that	of	writing	a	play.	The	script	writer
seeks	to	make	a	lasting	impression	on	the	audience,	to	educate,	entertain,	or	challenge.	The
writer	does	this	by	appealing	to	thoughts	and	emotions,	but	can	do	so	only	indirectly	through
the	words	that	are	written,	but	will	then	be	interpreted	by	directors	and	delivered	by	actors.
Exactly	what	each	individual	takes	from	the	final	performance	depends	on	factors	that	cannot
be	fully	controlled.	These	include	what	the	individual	knows	and	has	experienced	in	the	past
as	well	as	the	physical	and	social	environment	in	which	the	performance	is	experienced.	Just
as	two	people	can	have	entirely	different	views	on	how	good	a	performance	they	watched
together	was,	two	customers	can	have	entirely	different	experiences	as	a	result	of	the	same
service.	The	objective	of	design	thinking	becomes	identifying	a	customer	problem,	reframing	it
in	a	manner	that	enables	a	solution,	and	then	being	able	to	adapt	that	solution	for	specific
customers.	The	customer's	experience	is	undeniably	ephemeral,	changeable,	and	difficult	to
control,	making	the	challenge	equivalent	to	that	of	creating	classic	theater.	What	companies	can
do	is	control	and	design	the	prerequisites	for	an	intended	service	experience.	In	the	following
sections,	we	offer	some	guidelines	that	can	help	in	doing	so.

15.2	How	to	Design	for	Compelling	Service	Experiences
Businesses	normally	have	three	main	levers	at	their	disposal	for	putting	in	place	the	conditions



under	which	a	desired	service	experience	can	be	created.	They	can	control	the	environment	in
which	the	service	is	offered,	including	some	or	all	of	its	tangible	and	intangible	aspects;	and
they	can	design	service	processes,	including	the	behaviors	that	are	expected	of	employees.	In	a
theater,	the	environment	is	the	stage,	but	also	the	auditorium,	the	foyer,	and	the	backstage	area.
All	of	these	exert	an	influence	on	the	mood	of	the	audience,	and	designers	should	be	aware	that
anything	can	help	or	hinder	the	creation	of	a	positive	experience.	The	service	processes
include	the	script	followed	by	actors,	but	also	the	procedures	followed	by	sound	and	light
technicians	and	even	the	process	of	checking	tickets	on	entry.	We	can	see	that	there	are	at	least
two	layers	here—the	performance	itself	and	the	supporting	activities.	All	of	the	components
need	to	be	closely	aligned	and	follow	a	clear	plan	for	it	all	to	make	sense.	If	not,	the	audience
will	be	distracted	from	the	emotional	impact	of	the	script	and	the	acting.

Sometimes	acting	looks	so	natural	that	it	appears	to	be	spontaneous—as	if	those	on	stage	are
speaking	the	words	of	the	script	for	the	first	time.	But	watch	a	performance	on	two	consecutive
nights	and	it	becomes	clear	that	improvisation	happens	and	takes	an	incredible	amount	of
preparation	as	well	as	the	ability	to	read	the	audience	and	adapt	the	performance	accordingly.
Successful	service	businesses	are	those	that	plan	their	service	processes	meticulously	and
work	toward	flawless	delivery.	But	success	also	lies	in	allowing	employees	the	freedom	to
improvise	within	these	service	processes.	This	doesn't	mean	throwing	service	process	design
out	the	window.	Planning	to	do	things	by	the	seat	of	your	pants	is	seldom	a	good	idea.	What	is
called	for	is	designing	robust	service	processes	that	anticipate	multiple	permutations	of
possible	service	journeys	and	include	a	great	deal	of	built-in	flexibility.	Service	processes
should	empower	employees	to	be	helpful,	responsive,	and	flexible,	while	still	ensuring	that
service	delivery	is	streamlined	and	economical.

But	what	should	be	included	in	a	service	process—or	script,	if	we	continue	to	use	the	theater
analogy—to	create	a	compelling	and	memorable	experience	that	customers	will	want	to	repeat
and	recommend	to	others?	There	are	many	things	that	could	be	placed	at	the	core	of	a	service
value	proposition	to	achieve	this,	but	we	emphasize	three	that	are	particularly	promising,
while	not	necessarily	obvious.	These	are	narrative,	participation,	and	surprise.

Narrative
An	experience	can	be	seen	as	a	sequence	of	events	that	take	place	over	time,	involving	a
number	of	different	actors	and	seen	from	several	different	perspectives.	To	describe	an
experience	is	therefore	to	tell	a	story,	or	narrative—one	that	is	unique	to	the	person	telling	it.
For	a	designer,	the	story	ends	the	moment	ideas	are	put	into	practice	and	sales	begin.	For	the
customer,	however,	the	narrative	is	just	about	to	begin.	Designing	an	experience	requires	the
designer	to	consider	the	customer's	perspective	and	see	the	delivery	of	a	service	as	part	of	the
customer's	narrative.

Successful	service	businesses	typically	plan	their	processes	meticulously,	making	use	of
mapping	tools,	such	as	the	service	blueprint	(Bitner,	Ostrom,	&	Morgan,	2008).	The	service
blueprint	identifies	touch	points,	for	example,	the	point	when	a	waiter	takes	a	customer's	order
in	a	restaurant,	as	well	as	processes	that	happen	in	the	background,	such	as	passing	the	order



on	to	the	kitchen	staff	who	prepare	a	meal.	It	identifies	possible	points	of	failure	where	things
could	go	wrong	and	which	designers	should	pay	particular	attention	to.	Design	is	typically	a
visual	activity,	in	part	because	the	creativity	it	requires	is	likely	to	involve	the	right	side	of	the
brain,	which	processes	visual	rather	than	verbal	information.	Mapping	tools	that	allow	the
visualization	of	otherwise	intangible	interactions	are	therefore	extremely	useful	in	the	service
design	process.	However,	such	tools	tend	to	focus	primarily	on	business	processes.	This
means	they	capture	only	the	business's	side	of	the	story	while	neglecting	the	customer's	side.

A	subtle	but	important	distinction	can	be	made	between	touch	points	(seen	from	the	business's
perspective)	and	moments	in	a	customer's	journey	(seen	from	the	customer's	perspective).	Jan
Carlzon,	credited	with	taking	the	airline	SAS	from	the	brink	of	ruin	to	the	top	of	its	industry,
famously	claimed	his	company	had	50,000	moments	of	truth	every	day.	Every	time	an
employee	and	customer	interact,	there	is	an	opportunity	to	shape	the	customer's	experience,	for
better	or	for	worse.	Unfortunately,	what	happens	in	each	of	these	moments	is	not	fully
controlled	by	the	company.	For	example,	an	airline	could	do	everything	correctly	but	find	its
customers	unhappy	because	of	delays	in	traffic	or	at	airport	security	or	simply	because	of	a
bad	night's	sleep.	While	these	things	cannot	be	predicted	fully,	taking	them	into	account	calls
for	considering	the	emotional	impact	of	service	interactions	and	how	these	contribute	to
customers'	narratives.

All	the	processes,	environments,	tangibles,	and	interactions	that	come	into	play	in	a	customer's
typical	journey	through	a	service	can	be	identified	and	mapped.	A	crucial	task	is	to	examine
the	emotional	impact	that	each	of	these	can	have	on	the	customer.	The	key	here	is	to	look	not
only	at	what	happens	but	at	how	the	customer	feels	about	it.	This	exercise	should	help	reveal
inconsistencies	in	the	narrative	of	the	customer	experience	or	identify	opportunities	for
improvement.	Looking	for	failure	points,	as	service	blueprinting	does,	is	an	important	task,	but
when	mapping	the	customer	journey,	the	failure	points	are	not	in	the	efficiency	of	the	process,
but	rather	a	failure	to	contribute	to	a	positive	experience.

Part	of	the	appeal	of	design	thinking	is	its	ability	to	address	so-called	wicked	problems,	which
are	complex	and	consist	of	many	interconnected	issues.	The	application	of	design	thinking	can
develop	an	understanding	of	problems	from	the	customers'	perspective,	considering	all	the
details,	while	also	retaining	the	bigger	picture.	What	seem	like	unrelated	processes	that	are	the
responsibility	of	different	people	in	an	organization	all	come	together	in	creating	a	customer's
narrative	of	the	service.	So,	in	addition	to	considering	the	details	of	each	process,	the	designer
needs	to	see	how	they	fit	together	and	ensure	that	they	convey	a	consistent	message.

In	a	bank,	employees	are	likely	to	adhere	to	a	formal	dress	code	to	convey	a	message	that	this
is	a	reputable	establishment	and	that	these	are	serious,	hardworking	people	who	can	be	trusted
with	your	money.	Employees	would	not	dress	in	T-shirts	or	jeans	because	this	would	be
inconsistent	with	the	expected	narrative.	Similarly,	a	bank	that	wants	to	be	perceived	as	a	high-
class	establishment	and	wishes	its	customers	to	feel	respected	and	valued	would	not	present	its
customers	with	the	gift	of	a	cheap,	mass-produced	pen,	since	this	would	be	inconsistent	with
the	desired	customer	narrative.



Participation
Although	we	tend	to	think	of	theater	audiences	as	passive	consumers,	there	is	a	long	history	of
active	audience	participation.	At	the	very	least,	actors	expect	to	hear	a	response	from	the
audience,	and	this	helps	encourage	and	inspire	their	performance.	Yet	there	are	also	many
examples	of	attempts	to	break	the	fourth	wall	by	engaging	the	audience	directly	in	the	story.
Stuart	and	Tax	(2004)	draw	attention	to	the	traditional	British	pantomime,	in	which	active
audience	participation	is	absolutely	essential	to	the	show.	Well-known	children's	stories	such
as	Peter	Pan	or	Jack	and	the	Beanstalk	always	feature	a	villain,	whose	every	appearance	is	to
be	booed	by	the	audience,	and	a	hero,	who	enlists	the	help	of	the	audience.	The	experience
relies	on	an	auditorium	of	children	shouting,	“He's	behind	you,”	to	warn	the	characters	of
danger.	Another	example	is	the	cult	film	Rocky	Horror	Picture	Show,	which	people	show	up
for	repeatedly	and	usually	in	full	costume,	not	so	much	to	watch	the	film	as	to	be	part	of	a
collective	experience	by	engaging	with	it	and	with	others	in	the	audience.	Likewise,
participants	in	comic	book	or	science	fiction	conventions,	music	festivals,	and	sporting	events
add	color,	humor,	and	sometimes	noise	by	arriving	in	costume	and	providing	an	atmosphere.
Such	events	would	be	nonevents	without	their	participation.

Leaving	the	theater	for	a	moment,	services	always	involve	customer	participation.	Indeed,	the
defining	feature	of	any	service	is	not	its	level	of	tangibility	or	lack	thereof,	but	the	presence	of
the	customer	in	the	production	process.	Customers	always	supply	an	input,	which	may	be	their
possessions	(e.g.,	when	a	customer	ships	a	package),	information	(e.g.,	when	insurance
companies	process	customer	details	to	produce	a	quote),	or	it	is	their	mind	or	body	(e.g.,
education,	health	care,	or	theater).	Rather	than	simply	processing	these	inputs,	however,
services	can	be	designed	to	facilitate	more	active	involvement	from	individual	customers	and,
increasingly,	from	communities	of	connected	customers.

A	well-known	type	of	customer	participation	is	self-service,	which	is	in	many	cases	simply	an
ill-disguised	ruse	pretending	to	improve	customer	convenience	while	actually	being	a	way	to
cut	costs.	However,	two	approaches	can	be	seen	when	we	consider	self-service.

One	does	indeed	involve	identifying	processes	that	can	be	passed	on	to	customers	in	an	attempt
to	reduce	costs.	The	airline	sector	has	been	revolutionized	by	budget	airlines	that	require
booking,	ticket	printing,	and	even	check-in	to	be	conducted	by	customers	online.	The	savings
are	passed	on	to	the	customer,	allowing	these	airlines	to	offer	cheaper	travel	options.	What
they	generally	fail	to	do,	however,	is	to	offer	a	pleasant	experience.	It	may	be	a	memorable
experience,	but	when	it	is,	it	may	be	remembered	for	the	wrong	reasons	and	leave	customers
liable	to	switch	to	other	airlines.

The	Irish	airline	Ryanair	has	been	as	successful	as	it	has	been	controversial,	with	its	deliberate
attempts	to	shake	up	the	established	European	market	leaders.	It	has	recently	acknowledged	the
negative	experience	it	has	offered	through	its	focus	on	efficiency	and	cost	while	treating
customers	(and	employees)	with	disdain.	Restrictions	on	hand	luggage	and	other	small	details
that	irritate	passengers	unnecessarily	have	been	reexamined	by	the	company	in	an	attempt	to
change	its	image.	These	actions	came	about	suddenly	after	years	of	intense	criticism	from
customers.	The	catalyst?	A	conversation	with	customers	via	Twitter	in	which	the	CEO



recognized	the	level	of	annoyance	and	vowed	to	shed	the	company's	macho	image	while	trying
not	to	upset	people	unnecessarily.	The	old-fashioned	approach	of	managers	taking	to	the
phones	to	listen	to	customer	complaints	or	manning	the	checkout	register	still	work	in	the
Internet	age.

The	second	approach	to	self-service	is	examplified	by	the	Swedish	furniture	giant	IKEA.	Like
Ryanair,	it	passes	many	processes,	such	as	transportation	and	assembly,	to	customers	and
shares	the	savings	by	offering	cheaper	products.	IKEA's	popularity	can	partly	be	explained	by
its	low	prices	and	the	convenience	of	buying	everything	required	for	a	home	from	one	store.
Another	factor,	however,	is	what	a	group	of	behavioral	scientists	have	referred	to	as	“the
IKEA	effect”	(Norton,	Mochon,	&	Ariely,	2012).	Their	experiments	demonstrated	that	people
value	products	more	when	they	have	contributed	some	effort	to	their	creation.	Deliberately	or
inadvertently,	IKEA	stumbled	upon	a	formula	for	creating	emotional	attachment	between
customers	and	products,	which	leads	to	positive	experiences	of	the	IKEA	brand.	By	combining
design	for	functionality,	along	with	design	for	manufacture	and	assembly,	with	perhaps	a	touch
of	emotional	design,	IKEA	arguably	generates	customer	loyalty	based	on	customer
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-commerce.	From	bookstores	to	banking,	entire	segments	of
commerce	have	moved	or	are	moving	to	the	Internet.	In	most	instances,	this	simply	removes	the
human	touch	and	replaces	it	with	a	depersonalized	and	frequently	daunting	and	stressful
experience.	However,	there	are	many	examples	of	customers	forming	communities	based	on
support	and	collaboration—communities	that	in	turn	help	power	innovation.	The	open	source
software	movement,	in	which	global	communities	of	like-minded	individuals	use	their	spare
time	to	develop	software	is	a	case	in	point.	The	objective	of	most	participants	is	recognition	or
challenge	rather	than	financial	gain,	and	the	results	can	be	seen,	for	example,	in	Wikipedia	and
OpenOffice.org.

Humans	have	a	strong	need	to	belong,	and	a	sense	of	community	among	service	customers	can
provide	a	powerful	way	to	fulfill	this	need.	The	rise	and	impressive	popularity	of	social
network	sites	speaks	volumes	about	the	leverage	that	businesses	can	gain	by	connecting
customers.	A	good	example	is	American	Express's	Open	forum,	which	is	an	online	forum
created	by	American	Express	for	its	small	business	owner	cardholders.	On	this	forum,	small
business	owners	get	to	know	other	small	business	owners	and	exchange	ideas,	tips,	and	stories
about	running	small	businesses.	The	benefit	to	American	Express	is	decreased	customer	churn
due	to	the	strength	of	the	community	of	customers.

Online	customer	communities	or	offline	user	groups	can	provide	a	wealth	of	information	that
companies	can	leverage	for	service	design.	In	the	online	realm,	this	activity	is	sometimes
referred	to	as	netnography	or	the	analysis	of	big	data,	in	which	businesses	track	customers'
conversations	or	analyze	statistics	on	their	behaviors	to	try	to	discern	what	they	want	or	might
want	in	the	future.	Although	such	market	research	may	be	a	reason	for	companies	to	try	to
encourage	the	creation	of	customer	communities,	these	communities,	if	they	take	life,	can	also
build	loyalty	among	customers.	Such	loyalty	will,	in	many	cases,	be	to	the	community	rather
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than	to	the	company.	But	if	companies	keep	the	community	as	a	whole	satisfied,	an	individual
customer's	loyalty	to	the	community	will	make	them	reluctant	to	leave	it	and,	by	extension,
reluctant	to	stop	using	the	service.

Customer	communities	can	become	powerful	forces	for	change,	and	there	have	been	instances
of	communities	rising	up	against	a	business.	For	example,	a	Facebook	group	created	to	protest
a	change	of	tea	blend	by	the	English	brand	Twinings	forced	the	company	to	reintroduce	its
original	Earl	Grey	blend	alongside	its	new	product.	The	historical	tradition	of	protests	over
tea	is	clearly	alive	and	well	in	cyberspace.

Thus,	service	designers	should	think	about	how	they	can	design	to	create	a	sense	of
camaraderie,	affiliation,	belonging,	or	kinship	with	other	customers.	Building	in	a	way	for
customers	to	converse	and	interact	with	each	other	is	a	possible	way	to	do	this,	and	leveraging
existing	social	network	sites	is	a	promising	means	to	do	so	(Roberts	&	Candi,	2014).

Surprise
For	businesses,	predictability	is	traditionally	highly	desired.	Standardized	processes	are	well
suited	to	measurement	and	improvement	as	businesses	strive	for	efficiency	and	profitability.
For	customers,	predictability	is	desired	when	it	means	they	know	what	to	expect	when	making
a	purchase.	When	it	comes	to	experiences,	however,	an	element	of	surprise	is	a	great	way	to
keep	things	exciting	and	keep	customers	coming	back	for	more.	Everyone	who	flies	regularly
on	a	commercial	airline	knows	what	to	expect	from	the	in-flight	safety	briefing.	Southwest
Airlines	has	been	known	to	surprise	its	passengers	with	lines	of	poetry	inserted	into	the
otherwise	serious	presentation.	Air	New	Zealand,	knowing	many	of	its	passengers	have	made
a	Lord	of	the	Rings–related	vacation	decision,	has	begun	producing	themed	in-flight	safety
videos,	featuring	Hobbits,	Orcs,	and	all	manner	of	Middle-Earth	creatures.	The	stories	about
outstanding	service	providers	such	as	Nordstrom	and	the	Ritz-Carlton	are	full	of	elements	of
surprise.	The	Nordstrom	store	that	accepted	a	returned	set	of	car	tires	even	though	no
Nordstrom	store	sells	tires	is	one	such	legendary	example.	Surprise	(aka	variability)	often
originates	from	the	customer,	but	outstanding	service	providers	are	able	to	cope	by	being
flexible.	The	Ritz-Carlton	capitalizes	on	its	policy	of	delighting	customers	and	publishes	its
own	portfolio	of	stories	on	its	website.	This	may	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	employees	follow	what	the	company	refers	to	as	its	Golden	Rule:	“Do	to	others
(guests	and	staff)	as	you	would	wish	others	to	do	to	you.”	This	is	made	possible	because
employees	are	empowered	to	provide	guests	with	a	personalized	service.	Employees	seem	to
approve	(Four	Seasons	repeatedly	appears	on	Fortune	magazine's	list	of	100	Best	Companies
to	Work	For)	and	customers	feel	the	benefit.	There	are	two	important	lessons	we	can	take	from
this	example.	First,	employees	are	crucial	to	any	service	because	customers	are	unpredictable,
so	it	is	not	possible	to	plan	for	every	eventuality	when	designing	a	service.	Second,	since
employees	are	so	important,	it	becomes	vital	that	they	also	have	a	good	experience.	Employee
empowerment	is	a	very	important	condition	needed	for	surprise	in	services	delivered	by
people	or	facilitated	by	people.	Employees	need	to	be	adept	at	“reading”	each	service



encounter	and	deciding	when	a	surprise	might	be	welcomed.

Surprises	are	surprises	only	if	they	are	surprising.	This	means	customers	should	not	be
prepared	for	them.	They	are	probably	more	appreciated	when	seeming	to	be	genuine	one-off,
rather	than	carefully	choreographed,	events.	That	being	said,	surprises	can,	of	course,	be
planned,	for	example,	when	a	small	art	agency	enrolled	a	flash	mob	of	singers	to	surprise
guests	at	its	opening.

15.3	Services	that	Sing	and	Dance
We	next	provide	two	examples	of	services	that	“sing	and	dance,”	which	we	hope	will	inspire.

A	Service	that	“Sings”
A	web	development	company	struggling	with	limited	office	space	capitalized	on	this	challenge
by	allowing	prospective	customers	to	have	a	glimpse	of	developers	while	they	work	through	a
glass	wall	separating	the	customer	meeting	room	from	the	work	area.	Thus,	the	glass	wall
provided	a	window	onto	the	company's	backstage,	similar	to	the	way	some	restaurants	bring
their	kitchens	into	open	view.	Being	a	young	company	with	a	relatively	young	staff,	everyone
works	to	a	random	mix	of	contemporary	music.	No	isolating	headphones	here—everyone
listens	to	the	same	music,	and	every	once	in	a	while,	someone	starts	singing	out	loud	and	a
magic	moment	happens	when	everyone	joins	in.	When	current	or	prospective	customers
experience	this,	they	get	the	message	that	the	employees	love	their	work	and	that	this	love	will
go	into	the	services	delivered.	The	singing	is	not	part	of	a	defined	service	process,	and	it's	not
part	of	anyone's	employment	contract.	Rather,	the	conditions	for	spontaneous	bursts	of	singing
have	been	built	into	the	company's	culture,	which	emphasizes	creating	memorable	experiences
for	customers	and,	indeed,	for	employees	as	well.	This	brings	up	a	potential	added	benefit
worth	mentioning.	Research	by	Candi,	Beltagui,	and	Riedel	(2013)	has	shown	that	businesses
that	emphasize	the	creation	of	compelling	experiences	for	customers	are	typically	more
successful	in	attracting	and	retaining	great	employees	than	are	businesses	that	neglect
experience	design.	Thus,	customers	are	not	the	only	beneficiaries	of	a	company's	experience
creation;	employees	also	benefit,	and,	by	extension,	the	company	benefits.

This	company	has	incorporated	an	element	of	real,	rather	than	premeditated,	surprise	into	its
service.	The	possibility	of	surprise	is	supported	by	the	company's	culture	and	by	the	sense	of
community	among	employees.	The	element	of	surprise	reinforces	the	desired	customer
narrative	of	a	happy	company	that	will	provide	a	happy	service	with	happy	results.

A	Service	that	“Dances”
Our	example	of	a	service	designed	for	dancing	also	centers	on	a	window	and	comes	from	a
small	shop	selling	one-of-a-kind	art	and	design.	This	shop	struggles	with	the	configuration	of
its	retail	space.	There	is	a	window	at	the	pavement	level,	but	to	enter	the	shop	itself,	customers
have	to	cross	the	psychological	hurdle	of	venturing	down	a	steep	flight	of	steps	into	a
windowless	basement.	This	company	decided	to	capitalize	on	the	window,	and	rather	than	use



it	to	try	to	display	as	comprehensive	a	sample	of	the	wares	available	at	the	subterranean	level
as	possible,	to	use	it	as	a	stage	for	“dancing.”	One	day,	passersby	see	an	artist	hard	at	work	at
his	easel	in	the	window.	On	another	day,	they	might	see	musicians	performing	or	models
showing	the	latest	from	a	fashion	designer.	The	performances	are	not	necessarily	tightly
scripted	or	choreographed,	but	certainly	attract	attention	from	people	who	pass	by	and	might
be	compelled	to	venture	into	the	retail	space	and	part	with	their	cash.	This	is	a	good	example
of	creative	and	ever-changing	design	of	the	service	environment	to	create	experiences	of
surprise	for	customers.	An	additional	benefit	is	the	interactions	and	communication	that	can
form	among	the	audience	members	outside	the	window.	These	might	be	transient	communities,
but	crossing	the	psychological	hurdle	of	the	staircase	is	probably	easier	with	a	new	friend	than
on	one's	own.

A	word	of	warning	is	in	order	here.	While	businesses	should	strive	to	create	compelling
experiences	with	their	services	and	even	go	so	far	as	to	place	the	experience	at	the	center	of
the	service	business	model,	service	delivery	is	no	less	important.	Beltagui,	Candi,	and	Riedel
(2012)	refer	to	the	trap	of	the	hollow	core,	meaning	a	service	that	is	all	“song	and	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	become	stale	and	uninteresting.	This	means	one	should	never	view	a	service
as	fully	designed.	It	also	means	that	in	many	cases	there	is	scope	for	experimenting	with
different	types	and	variants	of	experiences.	By	trying	out	various	experience	staging	methods
and	initiatives,	companies	can	simultaneously	keep	their	customers	engaged	and	interested	and
continually	refine	the	experiences	staged.

Designing	a	service	experience	is	an	iterative	process.	A	business	should	in	most	cases	start
with	the	service	processes	and	service	environment,	keeping	the	experience	narrative	firmly	in
mind,	but	can	then	add	other	elements	such	as	customer	participation	or	surprise.	The	design	is
never	complete,	and	companies	must	continue	to	rethink,	re-create,	and	re-design	their	service
experience	while	attention	to	the	core	service	delivery	should	never	be	neglected.	Table	15.1
provides	a	worksheet,	made	up	of	a	list	of	questions	for	transforming	a	service	into	a
compelling	experience	based	on	narrative,	participation,	and	surprise.



Table	15.1	Service	Experience	Worksheet

What	is	the	narrative	(or	story)	the	service	should	deliver?

	How	do	the	service	processes	need	to	be	modified	to	support	this	narrative?

	How	does	the	service	environment	need	to	be	modified	to	support	this	narrative?

	What	do	customer-facing	employees	need	to	do	to	support	this	narrative?
Is	there	scope	for	leveraging	positive	self-service?

	How	do	the	service	processes	need	to	be	modified	to	support	positive	self-service?

	How	does	the	service	environment	need	to	be	modified	to	support	positive	self-
service?

	How	can	customer-facing	employees	support	and	encourage	self-service?
Is	there	scope	for	including	active	customer	engagement	in	service	delivery?

	How	do	the	service	processes	need	to	be	modified	to	support	active	customer
engagement	in	service	delivery?

	How	does	the	service	environment	need	to	be	modified	to	support	active	customer
engagement	in	service	delivery?

	How	can	customer-facing	employees	support	and	encourage	active	customer
engagement?

Is	there	scope	for	the	creation	of	a	community	of	customers	of	the	service?

	How	do	the	service	processes	need	to	be	modified	to	support	a	customer	community?

	How	does	the	service	environment	need	to	be	modified	to	support	a	customer
community?

	How	can	customer	facing	employees	encourage	or	be	part	of	a	customer	community?
Are	there	elements	of	surprise	that	could	be	introduced	into	service	delivery?

	How	do	the	service	processes	need	to	be	modified	to	create	surprises?

	How	does	the	service	environment	need	to	be	modified	to	create	surprises?

	How	can	customer-facing	employees	improvise	to	create	surprises?

This	chapter	suggests	only	three	ways	to	create	a	compelling	and	memorable	service
experience,	namely,	narrative,	participation,	and	surprise.	However,	there	are	more	options,
such	as	incorporating	memorabilia	(souvenirs),	focusing	on	ergonomics,	offering	customization
options,	and	others.	Each	business	will	need	to	carefully	consider	the	nature	of	its	service	and
discern	what	ways	to	create	a	desired	service	experience	are	most	likely	to	result	in
competitive	advantage.



15.5	Conclusion
Creating	compelling	service	experiences	can	lead	to	improved	business	success	by	improving
profitability,	enhancing	a	company's	reputation,	its	attractiveness	to	employees,	and	its	ability
to	enter	new	markets	and	attract	new	customers.	We	posit	that	designing	a	service	should	focus
on	creating	a	service	that	literally	or	metaphorically	“sings	and	dances”	and	that	the	outcome
will	be	a	compelling	and	memorable	service	experience.

So	how	can	a	company	design	a	service	that	sings	and	dances?	Assuming	the	core	functionality
is	fit	for	purpose	and	is	at	least	as	effective	as	competing	services—by	making	use	of
narrative,	participation,	and	surprise.	Environments	and	processes	should	be	designed	with	an
understanding	of	how	customers	will	perceive	them	and	how	they	will	help	customers	to	build
a	narrative	of	the	service	that	has	a	happy	ending	and	encourages	repeat	visits.	Customer
inputs	are	necessary	for	any	service,	but	rather	than	a	disruption	to	smoothly	running	processes,
they	should	be	taken	as	an	opportunity	to	enhance	the	experience.	To	this	end,	processes	and
employee	roles	can	be	designed	around	customer	participation	and	to	encourage	the	formation
of	customer	communities.	Last,	but	certainly	not	least,	design	thinking—reframing	problems
and	developing	novel	solutions—can	benefit	service	design	by	continuously	redefining	the
service	in	order	to	deliver	an	element	of	surprise	to	customers.	The	company	should	start	with
solid	service	processes	with	lots	of	built-in	flexibility	and	a	service	environment	designed	to
support	the	desired	experience.	Also,	the	company	should	put	the	service	experience	squarely
at	the	core	of	its	service	value	proposition.	The	rest	depends	on	continuous	creativity,	which
may	be	fully	premeditated	or	result	from	flexible	service	processes	supported	by	empowered
employees.
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Chapter	16
Capturing	Context	through	Service	Design	Stories

Katarina	Wetter-Edman
Karlstad	University
Peter	R.	Magnusson
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Introduction
There	is	an	ongoing	trend	of	gradually	increasing	the	amount	of	services	product	manufacturers
offer.	This	is	often	referred	to	as	servitization.	Compared	to	products,	services	are	considered
to	have	longer	life	cycles	and	larger	margins	and	to	be	more	resistant	to	the	business	cycle.
From	a	marketing	perspective,	services	can	be	used	to	differentiate	and	increase	value	to	the
customer.	Furthermore,	services	can	also	be	a	means	of	strengthening	customer	relations	as
they	entail	interacting	with	and	understanding	the	customer.	It	is,	however,	often	troublesome
for	product-oriented	companies	to	handle	services,	partly	due	to	lack	of	methods	and	tools.	In
this	chapter,	we	present	a	narrative	design-based	method,	CTN	(Context	Through	Narratives)
that	captures	users'	current	practices,	experiences,	situations,	contexts,	and	expectations	and
integrates	these	in	service	innovation.

Servitization	has	been	described	as	a	multistaged	change	process.	Common	to	different
servitization	models	is	that	a	supplier	starts	with	offering	services	supporting	its	existing
products	in	order	to	improve	accessibility,	for	example,	providing	spare	parts	and
maintenance.	At	the	other	end	of	the	servitization	spectrum	is	support	for	(at	least	parts	of)	the
customer's	operations,	providing	total	solutions.	Slightly	simplified,	servitization	can	be
synthesized	into	three	steps	(Table	16.1):	(1)	services	supporting	the	product;	(2)	services
supporting	product	usage;	(3)	services	supporting	the	customer's	operations	(processes).
Servitization	thus	demands	an	increased	understanding	of	the	end	user	and/or	the	customer's
operations.	Providing	spare	parts	and	maintenance	requires	little	understanding	of	the
customer's	operation.



Table	16.1	Steps	of	Servitization

Step Description Example
1. Services	supporting	the

product
Spare	parts	provision,	product	maintenance

2. Services	supporting	product
usage

Optimizing	and	customizing	the	robot	by	means	of,	for
instance,	customization,	training,	and	programming

3. Services	supporting	the
customer's	operations
(processes)

Optimizing	customer	processes	of	which	robots	form
one	part

In	the	last	step,	the	supplier	offers	services	that	can	also	be	independent	of	the	physical	robot,
where	the	aim	is	to	support	the	customer's	operations	by	offering	a	total	solution.	For	instance,
if	the	customer	is	using	a	robot	to	spray-paint	a	specific	component,	the	supplier	can	offer	to
design	the	whole	process	and	assume	overall	responsibility	for	painting,	that	is,	the	service:
“painting	a	component”	according	to	customer	requirements.	The	robot	is	only	a	means	of
performing	the	service.

There	is	a	demarcation	line	between	steps	2	and	3,	where	the	supplier	needs	to	gain	a	thorough
understanding	of	the	customer's	processes,	that	is,	what	the	product	is	used	for,	and	also	the
customer's	applications	and	context.	This	can	thus	be	defined	as	the	borderline	to	become	a
solution	provider.	The	further	a	supplier	goes	through	the	servitization	steps,	the	stronger	the
need	for	new	methods	and	tools	that	innovate	and	develop	the	services	since	fresh	knowledge
regarding	the	use-side	needs	to	be	obtained	by	the	producer.

Successful	innovation	requires	two	types	of	knowledge:	technology	knowledge	and	use
knowledge.	Technology	knowledge	concerns	aspects	related	to	implementing	an	innovation,
including	knowledge	of	the	mechanics	of	materials,	chemistry,	thermodynamics,	and	so	on.
Technology	also	includes	non-product-specific	technology,	such	as	service-supporting
technology,	and	organizational	routines.	Accordingly,	technology	includes	all	the	enabling
organizational	resources	necessary	to	make	products	and	services.

However,	moving	beyond	providing	only	products	but	also	solutions	to	customer	problems
implies	the	need	to	have	“use	knowledge,”	also	referred	to	as	use	experience,	or	application
domain	knowledge.	Use	knowledge	involves	understanding	the	use	of	an	innovation/technology
from	a	user/customer	perspective.	In	other	words,	what	the	technology	should	do	for	its
intended	users,	requiring	a	deeper	knowledge	of	the	customer's	processes	and	needs,	often
called	taking	a	customer,	or	service,	perspective.	The	important	thing	is	no	longer	what	a
company's	products	are,	but	what	they	do	for	the	customer.	Products	are	perceived	as	a	means
of	creating	value	when	used	by	the	customer.

Use	knowledge	is	more	abstract	than	technology	knowledge	and	is	normally	disconnected	from
innovation	activities,	at	least	as	regards	physical	products.	The	nature	of	services	is,	however,
quite	different	from	that	of	physical	products.	Services	are	intangible	and	can	be	described	as
a	series	of	activities	where	the	customer	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	demands	on	the	supplier	to	understand	the	use	side.	Accordingly,	use	knowledge	is
much	more	important	for	services	than	for	products,	but	can	also	be	expected	to	lack	when
product	manufacturers	aiming	to	provide	services.
A	product-oriented	company	has,	by	definition,	a	lot	of	technology	knowledge,	but	not	the
necessary	use	knowledge,	depicted	as	a	“Product	Provider”	in	Figure	16.1.	The	added	skills
necessary	to	become	a	solution	provider—and	thus	move	to	the	next	step	of	servitization—thus
include	use	knowledge.	Seeing	use	knowledge	as	a	resource	vital	to	competitiveness	has
implications	for	the	company's	innovation	process.	Gaining	a	deeper	understanding	of	the	use
side	is	a	necessity	for	providing	more	advanced	services	in	the	sense	that	these	support	not
only	the	suppliers'	products	but	also	their	processes	and	businesses.

Figure	16.1	Two	types	of	knowledge	and	company	positions.
Adapted	from	Magnusson	(2013).

Design	has	a	long	tradition	of	studying	users	in	terms	of	understanding,	interpreting,	and
translating	their	needs/problems	into	satisfying	solutions—in	other	words,	understanding	the
use	side's	problems	and	how	proposing	solutions	can	solve	these.	More	recently,	Service
Design	has	emerged	whereby	the	specific	interest	lies	in	designing	solutions	in	terms	of
services.

16.1	Service	Design
As	discussed	in	previous	chapters	of	this	book,	design	has	increasingly	been	seen	and
understood,	over	the	past	15	years,	as	a	possible	driver	of	innovation.	Design's	contribution	to
the	innovative	capabilities	of	organizations	can	be	ascribed	to	the	iterative	and	user-centric
approaches,	the	use	of	multidisciplinary	teams,	and	the	ability	to	externalize	ideas	and	patterns
using	aesthetic	skills	such	as	visualization	and	prototyping.	Furthermore,	the	designer's	ability
to	interpret	and	reshape	sociocultural	relationships	and	configurations	is	even	more	prominent
in	service	design	than	in	traditional	product	design.	Services	are	always	co-produced	together



with	the	end	user.

The	core	of	service	design	is	taking	the	user's	perspective	as	a	complete	experience,	giving	an
outside-in	view	of	these	experiences,	as	well	as	visualizing	them	and	taking	the	iterative
approach	of	involving	users	throughout	the	process.	In	service	design,	the	approach	of
involving	users	both	during	the	early	stages	and	throughout	the	innovation	process	has	been
highlighted.

Designers	involve	users	and	other	stakeholders,	and	their	knowledge,	in	different	ways	and	for
differing	rationales	than	traditional	market	research.	Involvement	through	user-centered
approaches	is	about	gaining	empathy	and	inspiration	during	the	early	design	phases.	This	is
done	by	entering	the	context	of	the	user,	or	by	creating	situations	where	the	designers
themselves	experience	the	situations.	If	this	is	not	possible,	staging	situations	are	constructed
whereby	the	users	are	given	the	opportunity	to	share	their	experiences.	Compared	with
traditional	market	research,	design	thus	provides	distinctly	different	approaches	to	how
users/customers	should	be	involved.

16.2	Context,	Stories,	and	Designers	as	Interpreters
The	role	of	contextual	understanding	is	to	widen	the	focus	to	understand	what	broader	role	a
product	plays	in	the	user's	life.	To	understand	the	user's	context,	designers	often	move	into	that
context	to	gain	empathy	via	a	deep	understanding	of	latent	needs,	dreams,	and	expectations.
Staging	different	workshop	settings	in	which	users,	company	(client)	representatives,	and
designers	interact	is	becoming	an	increasingly	important	part	of	the	design	profession.
Approaches	based	on	theories	of	play	are	gaining	the	interest	of	service	design	practitioners.
In	these	approaches,	users	and	other	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	emphasized	in	order	to	understand	the	user's	context	and
perspective.

Stories	are	one	of	the	basic	means	by	which	we,	as	humans,	communicate.	We	retell	previous
memories	and	experiences;	we	inform	about	our	intentions,	wishes,	and	dreams.	In	short,
stories	are	one	of	the	more	dominant	means	by	which	we	make	sense	of	the	world	around	us.	In
a	story,	actors,	time,	and	contexts	are	often	very	efficiently	captured	and	become	beneficial	for
design	purposes.	Ethnographic	stories	can	even	serve	as	a	bridge	between	the	realm	of	the
customer	and	the	firm.	Allowing	customers	to	tell	their	own	stories	about	their	own
experiences	makes	it	possible	to	understand	more	about	them	than	can	be	retrieved	from	an
interview	or	a	survey	containing	predefined	questions.	In	the	case	(and	model)	offered	here,
designers	are	the	interpreters	of	users'	accounts.	In	design-driven	innovation,	designers	are
positioned	as	the	interpreters	of	users'	sociotechnical	contexts	and	as	brokers	of	knowledge
across	branches	and	organizations.

This	intermediary	role	between	the	firm	and	its	surrounding	networks	has	been	described	as
the	brokering	of	knowledge,	suggesting	that	designers,	when	moving	between	different
companies,	use	and	reuse	known	technologies	in	new	areas.	In	the	following	section,	we	offer



a	method	and	a	case	whereby	the	means	of	involvement	is	stories	rather	than	visualizations.	We
will	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	Method
A	largely	simplified	description	of	the	service	design	process	can	be	illustrated	using	a
double-diamond	process	containing	four	phases:	(1)	discover,	(2)	define,	(3)	develop,	and	(4)
deliver.	This	process	has	a	strong	affinity	with	the	design	thinking	framework	presented	in
Chapter	1	of	this	book.	The	CTN	method	lies	within	the	first	diamond	and	represents	the
exploring	and	defining	of	needs	and	problem	spaces	for	further	innovation	work.	Discover
largely	focuses	on	extensive	user	and	contextual	research	but	is	also	aimed	at	exploring
organizational	prerequisites	and	strategies	and	potentially	new	or	adjacent	technologies	that
are	suitable.	It	starts	out	from	perceived	problems/questions	as	defined	by	an	organization;
however,	it	attempts	to	go	beyond	specifics	and	explore	a	larger	context.

The	CTN	method	includes	four	steps:	(1)	preparation,	(2)	action,	(3)	processing,	and	(4)
closure	(Figure	16.2).	We	illustrate	it	using	a	service	design	pilot	case.	The	aim	of	the	service
design	pilot	was	to	achieve	a	more	extensive	understanding	of	users'	perspectives,	situations,
and	experiences,	rather	than	develop	service	innovations	per	se,	which	will	come	later	on	in
the	process.	The	service	design	pilot	includes	a	repeatable	workshop	format	whereby	the
facilitation	experiences	gained	are	both	reused	by	the	design	company	over	time	and,	more
importantly,	transferred	to	the	client	company	for	future	internal	use.

Figure	16.2	The	CTN	method	in	four	steps.

The	aim	of	the	client	company,	IndComp	(described	in	the	box	below),	was	to	better
understand	one	of	its	user	groups,	namely,	farmers	using	automatic	milking	machines	(AMMs).
For	this	purpose,	it	had	hired	a	design	company,	Veryday	Agency;	for	a	full	description	of	this
collaboration,	see	Wetter-Edman	(2014).1

16.4	Case	Illustration	of	the	CTN	Method
We	try	to	get	to	meet	the	customers	but	it	is	not	that	easy.	We	need	to	ask	permission,	and
we	need	to	have	a	good	reason	to	ask	permission.	Because	there	are	good	reasons	and
bad	reasons.	But	that	we	just	should	hang	around	with	a	farmer	is	not	popular.”

Business	Developer	at	IndComp,	2009.



Company	Descriptions	(Exhibit	1)

IndComp	is	a	full-service	supplier	to	farmers	that	develops,	manufactures,	and	distributes
equipment	along	with	complete	systems	for	milk	production	and	animal	husbandry.	The
milk	production	equipment	ranges	from	vacuum-operated	milking	machines	up	to	systems
that	can	handle	massive	herd	sizes	of	5,000	to	10,000	head.	They	also	make	systems	for
herd	management	involving	reproduction	efficiency,	health,	and	feeding.	These	systems
need	regular	maintenance	and	occasionally	require	emergency	services.	IndComp	also
develops	and	sells	services.	Services	are	specifically	handled	by	a	central	service
division,	but	provided	to	the	customer	via	local	service	organizations.	The	central	service
division	manages	the	general	characteristics	of	the	service	and,	in	addition,	spare-parts
management	and	service	protocol	preparation.

In	the	servitization	model	presented	earlier,	IndComp	is	in	step	1,	mainly	providing
services	to	support	products.	However,	initial	steps	have	been	taken	to	move	toward	a
more	customer-oriented	position.	In	February	2009,	the	organization	launched	its	new
service	concept	(NSC).	It	was	communicated	externally	as	a	single	feature	but	internally
consisted	of	three	parts:	Connect—planned	maintenance	services,	OnTime—emergency
services,	and	Expertise—knowledge-based	services	such	as	consultancy.	Expertise	was
the	least	developed	and	thus	became	the	focus	of	the	future	design	workshop.
Additionally,	Expertise	is	the	concept	with	the	strongest	“service	supporting	the
customer”	flavor;	however,	IndComp	had	very	little	knowledge	of	how	to	move	in	this
direction.

Veryday	design	agency	(veryday.com)	was	established	in	the	1960s	and	has	its	basis	in
industrial	design,	ergonomics,	and	deep	knowledge	of	user	research.	Today,	this	firm
spans	more	than	10	design	disciplines	and	has	around	70	employees	on	three	continents.
The	firm's	philosophy	is	to	take	the	user's	perspective	just	as	seriously	as	the	aesthetic
competence	integrated	into	the	design	profession.

As	described	in	Exhibit	1,	IndComp	is	an	industrial	company	aiming	for	increased	service
offerings	beyond	traditional	maintenance	service.	This	reorientation	was	supported	by	a
biannual	customer	survey.	Overall,	the	ratings	were	good,	as	usual,	and	the	customers	were
satisfied.	However,	the	latest	customer	survey	showed	a	slight	decline	in	ratings,	especially	in
comparison	with	IndComp's	main	competitor.	IndComp	thus	wanted	to	understand	its
customers'	needs	and	expectations	more	qualitatively;	hereby,	the	decision	was	made	to
employ	service	design.

Preparation—Why?	Purpose	of	Collaboration
The	purpose	of	the	preparation	step	is	to	agree	on	the	aim,	purpose,	and	expectations	regarding
the	project	to	be	conducted,	the	“Why.”	It	develops	a	shared	understanding	of	the	client
company's	resources	but	also	those	available	for	future	solutions;	the	client's	internal	relations
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vis-à-vis	their	users;	and	how	mature	the	client	is	as	regards	the	use	of	design	methods	and
tools.	The	latter	is	important	when	selecting	methods	for	the	project;	in	effect,	what	should	be
done?

As	is	often	the	case	at	companies	with	strong	and	sometimes	independent	sales	organizations,
the	customers'	voices	are	only	implicitly	present	by	way	of	a	“whispering	game”:	for	instance,
a	customer	said	something	to	a	salesperson,	who	took	this	further	to	his	regional	manager,	who
then	continued	to	the	person	responsible	for	the	local	sales	organization,	via	a	designated
forum,	and	eventually	it	reached	someone	responsible	for	service	development.	In	a
whispering	game,	the	message	is	virtually	always	distorted.

Instead	of	direct	user/customer	involvement,	the	main	input	was	a	customer	survey,	mentioned
above,	conducted	every	other	year,	resulting	in	a	“hard	number.”	Even	if	satisfied,	the	number
told	little	about	why	they	were	satisfied.	One	important	issue	when	conducting	a	service	design
case	is	establishing	a	link	between	the	service	and	business	development	units	of	the	client
company	and	its	customers.

During	the	preparation	phase,	IndComp's	business	developer,	Walter,	met	with	the	two
designers	from	the	design	firm,	Anna	and	Victor,	on	several	occasions	to	set	the	scope	of	the
workshop.	These	meetings	involved:

1.	 Why—set	the	aim	and	focus	of	the	project,	select	the	methods	to	use.

2.	 What—decide	on	themes	to	be	discussed,	image	selection,	format	of	the	workshop.

3.	 Who—

a.	 Decide	on	participants,	responsibilities	for	selection,	and	the	invitation	of	customers
(in	this	case	farmers	and	company	representatives).

b.	 Define	and	invite	the	“right	people”	for	the	final	delivery	meeting	and	the	presentation
meeting.

4.	 Where—venue	and	time	frame	of	the	workshop.

In	this	case,	IndComp	was	responsible	for	inviting	its	customers	(farmers),	and	for	the
practicalities,	for	example,	the	venue,	refreshments,	and	so	on.	A	regional	sales	manager	who
had	close	relationships	with	the	farmers	was	responsible	for	farmer	invitations.	The	workshop
included	seven	farmers,	ranging	in	age	from	45	to	65,	who	had	AMMs	and	herds	of	between
160	and	200	cattle.

Veryday	developed	the	workshop	format,	including	content,	processes,	and	materials.	It	was
decided	to	use	a	method	called	Landscaping	for	the	generative	session,	based	on	design
dialogues	(Brandt,	Messeter,	&	Binder,	2008).	The	design	company	and	the	client	chose	the
photos;	they	were	vaguely	connected	with	life	on	the	farm,	and	were	thus	open	to	rather	free
interpretation	and	association.	These	initiated	the	discussions,	whereby	the	participants	are
triggered	into	remembering	various	events	or	situations,	and	the	dialogues	occur	around	these.

The	workshop	was	arranged	around	six	themes	exploring	different	aspects	of	these	farmers'
lives,	as	well	as	their	interactions	with	IndComp:	(1)	preservice,	(2)	service,	(3)	invoicing,



(4)	emergency	services,	(5)	purchasing	automatic	milking	machines,	and,	finally,	(6)	working
on	the	farm.	The	themes	were	prepared	using	preformatted	sheets	of	paper	and	the	farmers
were	asked	to	remember	and	tell	about	a	particularly	good	experience	as	well	as	another	bad
one	relating	to	these	situations.

Action
The	action	step	captures	users'	experiences	through	stories	and	images.	It	is	important	to	have	a
framework	for	how	to	document	the	stories	and	for	starting	to	make	sense	of	these	together
with	the	users.	The	workshop	participants	included	seven	farmers,	two	company
representatives	who	had	made	the	preparations,	and	three	designers.

After	a	presentation	of	the	participants	and	the	activity,	the	workshop	started.	The	format	was
to	work	with	the	six	themes	in	two	parallel	groups	whereby	each	group	worked	with	three
themes	(Table	16.2).	A	designer	in	each	group	took	notes,	documented	the	accounts	using
keywords	and	short	sentences,	and	added	an	image	to	the	prepared	sheet	of	paper	together	with
the	farmers'	narratives.	Each	theme	session	lasted	for	30	minutes;	in	between	these,	the	teams
gathered	and	the	situations	were	mapped	out	in	a	landscaped	style.	The	aim	was	to	make	a
collaboratively	constructed	landscape	of	the	farmers'	stories	and	experiences	by	the	end	of	the
day.

Table	16.2	Organization	of	the	Workshop

Group	1 Group	2
Introduction	15	min Presentation	of	format
Session	1,	30	min Theme	1 Theme	2
Approx.	30	min Collaborative	Mapping
Session	2,	30	min Theme	3 Theme	4
Approx.	30	min Collaborative	Mapping
Session	3,	30	min Theme	5 Theme	6
Approx.	45	min Collaborative	Mapping	and	summary

The	facilitating	designer	moved	between	the	teams,	kept	up	the	pace	and	motivation,	and
directed	the	construction	of	the	joint	landscape	(Figure	16.3),	positioning	the	sheets	of	paper
containing	descriptions	in	accordance	with	themes	and	experience.



Figure	16.3	Schematic	illustration	of	a	constructed	landscape	of	situations.

The	introductory	question	for	each	theme	was	framed	along	the	lines	of:

Service	is	about	activities	during	and	surrounding	a	service.

How	do	you	experience	that	the	service	of	IndComp	works?

Describe	some	situations:

Two	typical	situations	where	the	service	encounter	works	fine.

Two	typical	situations	where	the	service	encounter	doesn't	work.

This	phrasing	focuses	the	discussion	on	experiences	and	situations	rather	than	on	discussing	the
extent	to	which	the	AMMs	were	functioning,	or	not.	The	designer	on	each	respective	team	first
noted	down,	on	Post-its,	both	keywords	and	snippets	from	the	stories	while	the	farmers
discussed	the	situation,	then	decided,	in	conversation	with	the	farmers,	on	a	set	of	important
situations	to	report	on,	after	which	a	note	of	them	was	made	on	the	prepared	sheets	of	paper
together	with	an	image.	In	Exhibit	2,	we	present	some	edited	stories	that	were	told	by	the
farmers.	Although	these	describe	direct	interactions	with	the	AMMs,	the	emphasis	in	the
stories	is	on	the	surrounding	situation	and	context,	that	is,	the	role	the	AMMs	and	IndComp's
actions	play	in	the	farmers'	lives.	Using	the	terminology	of	Chapter	1,	these	stories	form	the
basis	of	finding	issues,	big	and	small,	for	“placing	small	bets”	around	customer	insights.



Examples	of	Use	Narratives	Told	in	the	Workshop
during	the	Action	Phase	(Exhibit	2)

Preparatory	Milking
When	maintenance	is	being	carried	out	on	the	AMMs,	the	milking	procedures	and	routines
are	disrupted.	During	certain	operations,	the	AMMs	cannot	simultaneously	milk	any	of	the
cows,	for	approximately	an	hour	at	a	time.	Accordingly,	the	milking	procedure	needs	to	be
done	either	before	the	maintenance	or	carried	out	manually	in	parallel	with	it.	Regular
maintenance	takes	approximately	four	to	six	hours	per	AMM.	Often,	this	preparatory
milking	is	taken	care	of	by	the	farmer	before	the	service	technician	arrives.	If	the	service
technician	is	expected	at	8	a.m.,	the	farmer	will	probably	have	started	milking	by	5	a.m.	in
order	to	be	finished	in	time	for	the	servicing.	Some	service	technicians	assist	with	the
milking,	shortening	the	preparation	time,	but	also	lengthening	their	time	onsite.
Occasionally,	service	technicians	receive	emergency	calls	during	the	night	and	have	to
cancel	scheduled	maintenance.	Due	to	nightly	work	hours,	the	service	technician	calls	the
farmer	just	before	his/her	scheduled	arrival.	However,	by	that	time,	the	farmer	will
already	have	spent	three	hours	milking	in	preparation.	As	one	farmer	said,	“He	could	just
have	sent	a	text	message,	and	then	I	would've	known	not	to	go	out	to	the	barn.”

Invoices	and	Protocols
Once	the	service	has	been	carried	out,	a	service	protocol	is	written.	Earlier,	the	protocol
was	written	onsite	and	then	placed	in	a	folder	in	the	barn	office,	close	to	the	computer
connected	to	the	AMM.	After	some	reorganization	of	the	industrial	organization,	the
protocols	are	sent	by	mail	a	few	days	after	the	service.	For	the	farmers,	this	means,	in
practice,	that	the	protocols	often	end	up	in	their	houses,	away	from	the	equipment,	either
in	their	kitchens	or	in	their	offices.	However,	the	protocols	might	be	needed	in	the	barn,	to
refer	to	if	something	happens	to	the	AMM	because	it	is	on	the	protocol	that	previous
changes	and	services	can	be	found.	The	service	protocol	also	serves	as	support	for	the
invoice,	which	arrives	separately.	The	invoice	is	easy	to	comprehend;	the	dates,	hours
worked,	spare	parts,	and	so	on	are	all	totaled	up	clearly.	Sometimes,	the	farmer	wants	to
check	what	has	been	done	vis-à-vis	the	invoice	and	will	then	have	to	refer	to	the	service
protocol;	in	such	cases,	it	might	be	a	good	thing	to	have	the	invoices	in	the	office.	The
protocols	are	more	complex	and	full	of	technical	details,	referring	to	article	numbers	and
check	boxes.	The	farmers	claim	these	are	really	difficult	to	understand.



Farmers	Are	Part	of	a	System
The	AMM	includes	several	units	that	are	not	owned	by	IndComp	but	are	crucial	in	order
for	the	AMM	to	function.	The	experience	of	one	farmer	was	that	when	his	computer
crashed,	a	service	technician	arrived	on	an	emergency	call-out.	Since	he	could	not	fix	the
computer,	and	it	is	not	part	of	IndComp's	own	technology,	he	changed	it	for	a	new	one
from	emergency	stock.	A	bit	later	on,	when	things	had	calmed	down,	the	farmer	called	the
computer	company	directly	and	was	surprised	to	hear	how	easily	and	quickly	the
computer	could	be	fixed.	The	very	next	day,	the	computer	was	fixed	and	returned	to	the
farm	again.	If	the	computer	company	and	IndComp	had	been	collaborating,	this	would
have	saved	the	farmer	approximately	€1,000.

Processing
The	aim	of	processing	is	to	make	sense	of	the	outcomes	from	the	workshop.	What	do	these
stories	really	mean	for	a	client	company's	service	business?	This	is	done	through	organizing
the	stories	in	relevant	themes	and	formatting	the	insights	in	ways	that	are	actionable	for	the
client	company.	Combining	and	interpreting	the	input	from	the	users	and	the	company	creates
design	narratives,	later	combined	in	scenarios,	as	will	be	presented	later	in	the	chapter.

Directly	after	the	workshop,	the	designers	and	the	business	developer	started	debriefing	the
workshop	experience.	The	main	issues	that	came	up	included	ongoing	projects	that	touched	on
issues	that	had	been	discussed,	the	service	strategy	of	the	company,	and	new	ideas	that	could
be	related	to	this.	Three	weeks	later,	the	first	formal	interpretation	meeting	was	held	at
Veryday	at	which	only	the	designers	took	part	in	structuring,	analyzing,	and	discussing	the
outcomes.	As	input	they	used	the	situations	captured	on	paper,	where	the	use	narratives	had
been	noted	in	the	workshop.	The	short	descriptions	reminded	them	of	the	full	story	told	at	the
workshop	by	the	farmers.	It	was	a	full-day	meeting	at	which	the	designers,	Anna	and	Victor,
told	and	retold	accounts	that	they	had	heard,	referred	to	the	documentation,	and	also	acted	out
short	scenarios	to	understand	their	meaning.	The	whiteboard	was	initially	used	to	note	down
interesting	aspects.	Soon	they	moved	over	to	the	computer	to	create	a	digital	mind	map.	In	this,
topics	were	organized	in	relation	to	opportunities	and	tentative	themes.

The	following	day,	a	meeting	was	held	with	Walter	(business	developer	at	IndComp)	at	which
a	draft	of	the	insights	and	opportunities	was	discussed,	the	mind	map	being	the	main	input.
From	the	slides	in	the	draft	presentations,	the	focus	points	argued	by	Veryday	included
primarily	understanding	more	about	IndComp's	service	vision	and	its	potential	relationship
with	this	particular	project.	They	also	discussed	what	value	meant	to	IndComp	and	its
customers,	and	where	value	is	or	could	be	created.	The	company's	aims	and	visions	were	thus
integrated	with	the	farmers'	experiences,	situations,	and	expectations	as	a	basis	for	constructing
design	narratives.	After	the	meeting,	the	insights	were	shared	and	updated	between	the
designers	and	Walter.	The	findings	and	insights	from	this	early	stage	research	were	presented
using	two	scenarios.	The	first	scenario	represents	the	farmers'	situation	today	(2010),	and	the



other	a	future	scenario	(2015).	Needs,	problems,	possibilities,	and	everyday	life	practices
were	integrated	into	these	scenarios.

Closure
The	final	step	of	the	CTN	method	is	called	closure,	where	the	project	in	its	current	state	comes
to	an	end	and	is	summarized	and	communicated	to	stakeholders.	The	preparations	encompass
arranging	the	meeting	format	and	inviting	the	relevant	participants.

People	were	invited	from	different	parts	of	the	organization	who	held	positions	from	which
they	could	actually	act	on	some	of	the	results	of	the	project.	In	total,	eight	key	members	of	staff
from	IndComp	participated.	In	addition	to	the	service	division	manager	and	Walter,	the
participants	were	managers	from	national	and	northern	European	markets	including	the	global
service	coach.

Veryday	presented	the	two	scenarios	that	described	present	and	future	situations,	thus	revealing
the	gap	between	them	and	IndComp's	need	to	act	with	purpose	in	order	to	move	its	positions
forward.	The	scenarios	consisted	of	five	scenes,	each	focusing	on	one	specific	situation
discussed	during	the	workshop.	The	scenes	were	the	same	in	both	scenarios.	The
representation	of	the	Service	Day	used	in	both	scenarios	is	presented	below.

The	first	scenario	talks	about	the	service	technician	in	positive	terms;	however,	it	seems	as	if
he	does	not	really	have	the	support	and	tools	to	do	a	proper	job.	The	main	focus	is	on	attending
to	the	equipment	itself,	changing	spare	parts,	and	the	like	(Figure	16.4).



Figure	16.4	Scene	Service	Day	2010.

In	the	corresponding	scene	in	the	2015	scenario,	many	of	the	identified	needs	and	problems	are
addressed	via	new	service	offerings.	The	farmer	had	ordered	an	additional	wash,	the	service
technician	called	to	confirm	his	visit,	the	service	protocols	and	other	documents	are	accessible
from	different	places.	Thus,	how	the	farmer	wants	to	receive	the	service	is	in	focus,	rather	than
the	way	IndComp	is	capable	of	providing	it	today.

These	scenarios,	specifically	the	2010	scenario,	gave	rise	to	a	lot	of	discussion	and
involvement	among	the	participants.	The	way	in	which	the	stories	were	retold	and	reframed	by
the	designers	made	the	farmers'	situations	and	experiences	urgent	and	important	to	act	on	for
the	organization.	The	design	narratives	helped	them	to	empathize	with	the	farmers,	and	to
understand	their	perspectives.

16.5	Conclusion	and	Recommendations
This	chapter	has	presented	the	increased	interest	in	and	need	for	servitization	and	the	three
basic	steps	that	companies	go	through	during	the	servitization	process,	and	has	argued	that
increased	understanding	of	the	customer	is	a	prerequisite	for	this	development.	Further,	service
design	is	argued	to	be	a	design	mind-set	suitable	for	integrating	a	customer	perspective.	We



presented	the	Context	Through	Narratives	method	exemplified	using	a	case	for	moving	toward
an	increased	focus	on	customers'	lives,	contexts,	and	needs.	In	the	following	sections,	we
summarize	this	method's	contribution	to	servitization	and	provide	some	hands-on	advice	about
how	to	implement	the	CTN	method.

Conclusion:	CTN's	Contribution	to	Servitization
Services	demand	a	true	understanding	of	the	service	from	a	user	perspective,	that	is,	the
customer's	processes	and	context.	As	illustrated	by	the	case	application	of	CTN,	narratives
widen	the	scope	of	information.	From	the	workshop,	the	client	company	learned	that	it	could
not	see	the	AMM	as	an	“island.”	It	was	a	part	of	a	system	where	other	suppliers'	components
and	products	interact	and	result	in	the	farmer's	final	experience	with	his/her	AMM.	Take,	for
instance,	the	broken	computer,	which	the	farmer	regarded	to	be	an	integral	part	of	the	AMM,
since	it	was	used	to	control	it.	Nevertheless,	IndComp	took	no	responsibility	for	any	hardware
malfunctions	and	did	not	even	have	any	spare	computers	in	stock.	This	is	just	one	example	of
how	knowledge	is	gained	that	can	be	transformed	later	on	into	a	new	service	whereby	the
supplier	takes	full	responsibility	for	the	farmer's	system.

From	a	knowledge	perspective,	the	narratives	capture	the	use	side	of	technology,	including	the
often	complex	context	wherein	the	products	and	services	are	intended	to	be	used.	Design
narratives	have	proven	to	be	a	fruitful	method	of	gaining	vital	knowledge	when	moving	to	the
more	advanced	steps	of	servitization.

Prerequisites	and	Recommendations	for	Successful	CTN	Usage
The	presented	CTN	method	suggests	an	approach	to	understanding	the	user's	perspective
through	the	use	of	narratives.	The	method	is	composed	of	four	steps,	all	located	in	the	first
diamond	of	the	Service	Design	process:	preparation,	action,	processing,	and	closure.	Each
step	puts	the	focus	on	different	issues	that	need	to	be	solved,	negotiated,	and	attended	to,	as
illustrated	in	the	case.	We	strongly	recommend	that	client	representatives	in	service
development	or	staff	in	customer	responsibility	positions	are	present	at	the	workshop.	Their
role	is	to	listen	to	the	users'	stories	directly	and	not	to	defend	the	company.	Below,	we	present
checklists	used	to	facilitate	the	workshop,	and	the	analyses	and	interpretation	steps:

Checklists	for	Implementing	the	CTN	Method
Ahead	of	the	workshop:

	Invite	knowledgeable	and	experienced	participants:	users	and	employees	in	service
development	positions.

	Define	subject	areas	covering	the	entire	user	experience	and	surrounding	events.

	Formulate	experience-oriented	questions	for	initiating	discussions.

	Prepare	documentation	templates	for	noting	the	users'	stories.

	Prepare	images	that	show	different	situations	from	the	users'	day-to-day	lives	for



triggering	discussions.

During	the	workshop:

	Be	open	and	attentive	during	the	workshop;	the	aim	is	to	obtain	and	understand	the	users'
stories.

	Let	the	users	present	and	describe	their	situations	in	their	own	words	when	constructing
the	landscape	of	use	narratives.

	Make	notes	on	sticky	notes,	then	on	the	situation	template,	and	add	images	selected	by	the
group.

	Construct	the	landscape	collaboratively	with	the	participants.

	Document	the	full	landscape	using	photos.

Analyses	and	interpretation:

	Revisit	company	visions	and	strategies	for	identifying	where	the	use	narratives	can
complement,	strengthen,	and/or	threaten	existing	ideas.

	Read	and	retell	the	use	narratives	with	the	purpose	of	remembering	the	nuances	and
aspects	of	the	original	story;	pose	the	question	“What	are	these	situations	‘really’	about?”

	Involve	company	representatives	in	aligning	with	company	visions	and	facilitating
implementation.

	Cluster	the	use	narratives	according	to	affinity,	good	and	poor,	pros	and	cons.

	Identify	problematic	and	good	situations,	as	well	as	possible	solutions;	allow	for
iterations	with	next	checkpoint.

	Combine	use	narratives	and	company	visions.

	Create	design	narratives,	based	on	present	and	potential	futures,	for	example,	scenarios
identifying	gaps.

As	described	above,	the	users'	stories	(use	narratives)	are	to	be	noted	down	on	preformatted
sheets	of	paper;	sticky	notes	may	be	added	containing	keywords	or	adjacent	stories;	images
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	Example	of	a	documented	use	narrative	for	a	given	situation.

CTN	explicitly	puts	the	focus	on	the	end	consumer's	situations	and	priorities.	Companies	using
this	method	will	thus	need	to	be	open	to	fresh	input	and	prepared	to	change	their	own
perspectives	accordingly.	Although	stories	are	told	and	collected	in	various	forums,	we	see,	in
this	case,	that	design	competence	is	vital	when	it	comes	to	interpreting	and	transforming	the
users'	stories	into	actionable	knowledge	for	the	company.	Design	competence	is	also	important
when	it	comes	to	framing	the	situation	and	posing	questions	aimed	at	experience	rather	than
functionality.

However,	if	the	firm's	strategy	is	to	move	along	the	servitization	continuum	and	to
fundamentally	change	how	customers'	experiences	and	contexts	are	taken	into	account
regarding	service	innovation,	then	the	company	will	need	to	develop	internal	design	capacity.
Servitization	will	also	affect	the	company's	strategy;	product	features	will	no	longer	be	the
focus	of	selling,	but	offering	solutions	to	the	customer	will	be.	The	link	with	strategic
reframing	turns	design	work	into	something	that	cannot	be	handled	solely	by	external
consultants,	but	by	in-house	staff.	This	can	be	done	in	two	supplementary	ways—first,	through
the	internal	learning	of	design	methods	and	tools,	building	up	internal	service	design
knowledge	and	facilitating	skills	across	different	functions,	for	example,	by	using	the	CTN
method.

Second,	because	we	have	presented	the	role	of	the	designer	in	the	above	case,	we	firmly
believe	that	professional	design	knowledge	plays	an	important	role	in	interpreting	and
articulating	design	narratives.	Thus,	we	additionally	suggest	developing	internal	design
capacity	by	employing	professional	service	designers	as	a	resource	spanning	across	the



marketing	and	research	and	development	functions.	Thus,	the	user's	perspective	will	be
integrated	strategically	and	professionally	within	the	organization.

The	CTN	method	is	a	well-tailored	method	whose	purpose	is	to	explore,	expose,	and
articulate	what	the	service	provider's	offerings	will	actually	achieve	in	the	customer's	life,	for
better	or	worse.	Additionally,	the	method	includes	tools	for	designing	and	proposing	new
offerings.
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Introduction
In	this	chapter,	we	provide	prescriptive	advice	for	new	product	development	professionals
who	are	interested	in	designing	and	creating	radically	new	products.	Radically	new	products
are	defined	as	products	that	allow	us	to	do	something	we	could	not	have	done	before	(Hoeffler,
2003).	Examples	include	3D	printers,	TiVo,	and	more	recently,	Google	Glass.	While	the	topic
of	design	and	the	domain	of	radically	new	products	are	both	relatively	new	and	emerging
topics	in	marketing,	crossing	the	desire	to	create	radically	new	products	with	emphasizing	the
role	of	design	in	the	success	of	these	novel	products	requires	altering	many	of	the	approaches
that	are	currently	used.

This	chapter	contains	a	series	of	processes	design	professionals	should	use	in	order	to	create
an	independent	process	that	results	in	novel	ideas.	We	offer	six	processes	for	firms	that	are
seeking	to	improve	their	ability	to	come	up	with	breakthrough	products:

1.	 Communicate	the	challenge	goal	toward	radically	new	products.

2.	 Shift	time	frames	to	future	and	past.

3.	 Promote	emerging	technology	focus	across	the	consumption	chain.

4.	 Promote	the	use	of	analogical	thinking.

5.	 Look	for	novel	ways	to	solve	simple	problems.

6.	 Leverage	more	ideators	via	crowdsourcing.

Table	17.1	gives	specific	examples	of	how	these	processes	translate	into	action	and	supplies
specific	examples	of	companies	and	products	that	have	employed	these	processes.

Table	17.1	Implementation	of	the	Six	Ideas

Area	for	Novelty
Audit

Implementation	Ideas Examples

Communicating	the
Challenge	Goal

On	the	individual	level:	People	in
the	NPD	team	should	have	X%	of

Google	allows	its	employees
one	day	a	week	to	work	on



Add	periodic
attempts	to	create
radical	designs	to
the	traditional
NPD	process.

Leaders	must
create	a	culture	in
which	failure	is
acceptable.

Do	not	let	the
tension	between
open	and	closed
behaviors	affect
the	open
innovation	team.

their	time	assigned	to	develop
radical	ideas	they	are	personally
interested	in.

whatever	they	wish	to	develop.

On	the	group	level:	The
organization	should	create	groups
that	include	people	with	different
backgrounds.	The	group	would	have
high	degree	of	autonomy	and	would
work	secretly.

Lockheed	Martin	Skunk	Works
allow	the	freedom	to	create
without	restraints;
Google	X-Lab	is	a	semi-secret
facility,	tasked	with	developing
technological	advancements,
like	the	self-driving	car.

Shift	Time	Frame

Ask	for	ideas	that
will	only	be
relevant	in	the
distant	future.

Avoid	prescribed
imagination	and
remove	mental
boundaries.

Questions	to	ask	the	design	team:

Think	about	something	that	is
impossible	(today,	in	1	year,	in	5
years,	in	10	years)

Alternatively:	Think	about
something	you	want	but	hasn't
been	invented	yet.

President	JFK	announcing	on
May	25,	1961,	that	the	United
States	will	put	a	man	on	the
moon	by	the	end	of	the	decade.

Promote	Emerging
Technology	Focus

How	can	a
particular
emerging
technology	be
used?

How	can	we	hack

A	brain	storming	activity	for	a
skunkworks	group:	Each	person
brings	to	the	meeting	one	technology
they	want	to	discuss,	then	the	group
brainstorms:	What	can	this
technology	combination	do?	What	are
the	outcomes?	Are	they	relevant	in
our	domain?

Hybrid	ways	to	deliver
products	to	consumers:	Fuse
together	home	3D	printers	(new
tech)	with	same	day	delivery
(new	challenge).	Amazon	can	e-
mail	a	file	to	be	printed	at	home
and	thus	allow	just-in-time
delivery.



together	two
technologies	to
create	something
new?

Promote	the	Use	of
Analogical	Thinking

Making	an
analogy	between
your	industry	and
a	distant	domain.
Once	the	obvious
similarities	are
clear,	think	about
what	else	the
distant	domain
can	add	to	your
idea.

A	brain	storming	activity	for	a
skunkworks	group:	Half	of	the
group	brings	in	a	problem,	and	the
other	half	brings	some	unrelated
ideas/things	that	have	superior
qualities.	Then	the	group	brainstorms
how	the	problems	and	the	“superior
things”	are	similar	and	how	they	are
different.

Sungard,	a	cyber-security	cloud
computing	company,	developed
the	idea	that	moving	to	the	cloud
is	like	surviving	a	zombie
attack.	In	both	cases	the	attacker
wishes	to	“eat	your	brain”	and
the	only	way	to	survive	the
attack	is	by	being	prepared.

Do	Not	Write	Off
Simple	Problems

What	are	the
nuisances	or
challenges	in	your
daily	routine	or	in
your	industry's
processes?	Can
you	remove	them?

A	two-part	exercise:
(1)	Ask	the	design	team	to	make	a
grocery	list	of	the	nuisances/
challenges	they	encounter	daily.
Then,	after	a	month	of	keeping	such
records,	(2)	hold	a	skunkworks	group
meeting.

Coravin	allows	the	pouring	of	a
single	wine	glass	without
removing	the	cork.	It	was
invented	because	the	inventor
wished	to	enjoy	wine	while	his
wife	was	pregnant.

Leverage	more
Ideators	via
Crowdsourcing

What	does	the
crowd	want	and
think	is	needed?
Crowdsourcing
helps	in	creating	a
steady	stream	of
new	innovations.

Acquire	information	about	users	and
engage	them	in	ideation	activity.	Use
current	communication	technologies
and	virtual	platforms	to	attract
worldwide	crowd	to	share	ideas.

Let	the	crowd	be	seen	in	their
creativity,	offer	rewards,
employment	opportunities	and
invitations	to	co-create	with	the
brands	they	love.

Quirky.com	lets	everyone
submit	a	product	idea	(from	a
little	doodle	to	a	chemical
formula).	Next,	people	who
frequent	the	website	vote
whether	they	like	the	idea.
Finally,	the	company	designs
and	manufactures	the	chosen
idea	of	the	week.

17.1	Communicate	the	Challenge	Goal	toward	Radically
New	Products

http://Quirky.com


When	trying	to	break	out	of	existing	new	product	development	(NPD)	patterns	and	create
completely	novel	designs,	it	is	important	that	upper	management	explicitly	communicates	those
goals	to	both	internal	new	product	development	personnel	(when	the	task	is	in-house)	and	to
any	external	ideators.	We	suggest	that	periodic	attempts	to	create	radical	designs	are	added	to
the	traditional	NPD	process	and	highlighted	as	unique	so	that	they	can	receive	special
attention.	To	facilitate	these	attempts,	the	organization's	top	management	should	take	three
general	steps.

First,	management	has	to	create	a	culture	in	which	failure	is	acceptable;	otherwise,	the
development	team	will	be	less	willing	to	take	big	risks.	It	has	been	shown	that	if	the	manager
directly	in	charge	of	the	new	product	development	teams	is	supportive	and	has	an	open-minded
response	to	questions	and	challenges,	then	the	NPD	team	is	more	likely	to	feel	psychologically
safe	and	take	more	risks	in	its	work.	A	culture	that	allows	NPD	teams	to	make	mistakes	along
the	way	promotes	more	radical	ideas	and	designs.	The	measurements	of	performance	of	the
NPD	team	can	also	influence	how	radical	the	team's	ideas	are.	To	be	effective	in	that	way,	the
performance	measurement	should	not	emphasize	short-term	gains,	but	rather	focus	on	the	long
term.	Further,	it	should	emphasize	the	process	rather	than	the	outcome.	For	example,	did	the
team	learn	from	its	experience,	even	if	the	outcome	was	ill-fated?

Second,	management	can	help	the	innovation	development	team	by	viewing	this	process	as
having	two	stages,	the	first	including	open	behaviors	and	the	second	closed	behaviors.	Open
behaviors	include	taking	risks,	drawing	on	different	domains,	being	radical.	Closed	behaviors,
on	the	other	hand,	focus	on	what	is	possible—on	implementation.	The	goal	should	be	to	start
with	the	radical	and	audacious	ideas,	and	only	much	later	on	in	the	process	to	think	about
implementation.	The	tension	that	implementation	creates	should	be	avoided	in	the	early	stages,
but	it	is	helpful	in	later	stages	because	it	can	push	innovators	to	come	up	with	creative
solutions.

Third,	management	has	to	allow	the	team	to	avoid	routine	organizational	procedures.	It	other
words,	management	should	allow	the	development	team	to	be	autonomous	and	free	of
bureaucracy.	This	means	that	the	development	team	should	have	more	access	to	resources
(such	as	adding	other	employees	to	the	team,	adding	materials,	purchasing	and	training	with
new	technologies	and	equipment,	etc.),	and	more	freedom	in	terms	of	reporting	on	their
progress.	After	communicating	the	challenge	goal	of	developing	a	radically	new	product,	the
following	steps	should	be	taken	to	implement	the	change:

1.	 Develop	new	criteria.	First,	senior	management	should	develop	and	communicate	new
evaluation	criteria	for	challenges	geared	toward	radically	new	products.	Thus,	the	focus	of
the	idea	generation	phase	should	be	on	uniqueness	rather	than	on	feasibility.	This	may	be
difficult	for	managers	to	allow	because	they	are	often	evaluated	on	concrete	outcomes,	thus
this	directive	has	to	come	from	top	management.	For	example,	feasibility	(which	is	often	a
new	product	review	criterion)	should	be	eliminated	(or	lessened	in	importance)	when	the
focus	is	to	create	radically	new	product	ideas.

2.	 Set	target	goals.	Specific	target	goals	should	be	set	for	the	number	of	radically	new	ideas
that	are	put	forth.	These	targets	could	be	in	the	form	of	a	percentage	of	ideas	that	are	more



radically	new	and/or	a	percentage	of	time	that	each	employee	should	devote	to	generating
radical	ideas.

3.	 Perform	systematic	idea	audits.	In	order	to	measure	the	success	of	the	program	to	create
radically	new	ideas,	the	firm	can	bring	in	outsiders	to	rate	the	newness	or	novelty	of	the
ideas.	The	novelty	ratings	should	be	tracked	over	time	and	shared	with	the	NPD	team,	on
both	a	team	and	an	individual	basis.

4.	 Measure	the	effectiveness	of	the	team.	Teams	that	develop	radically	new	products
should	be	able	to	be	autonomous.	This	needs	to	be	confirmed	from	time	to	time	in	order	for
the	team	to	function	well.	Occasionally,	senior	management	should	question	the	team	as	to
(adopted	from	Edmondson,	1999):

a.	 Does	your	team	get	all	the	information	it	needs	to	do	your	work	and	plan	your
schedule?

b.	 Is	it	easy	for	your	team	to	obtain	expert	assistance	when	you	do	not	know	how	to
handle	something	that	came	up?

c.	 Does	your	team	have	access	to	useful	training	on	the	job?	This	way	management	makes
sure	that	the	developing	team	stays	effective.

Moreover,	management	stays	in	the	loop	and	learns	about	issues	before	they	become	too
complicated	to	solve.

17.2	Shift	Time	Frames	to	Future	and	Past
One	method	to	free	up	ideators	from	the	bounds	of	today's	traditional	designs	is	to	specifically
ask	for	ideas	that	will	not	be	relevant	until	some	future	date	(i.e.,	5	or	10	years	into	the	future),
or	as	Google	X	Lab	defines	it,	“science	fiction–sounding	solutions.”	This	farther-into-the-
future	thinking	may	relax	the	normal	constraints	associated	with	developing	a	novel	design.
Moreover,	this	shift	in	time	focus	may	eliminate	one's	common	self-imposed	restriction	on	new
ideas	to	merely	those	where	the	ideator	can	envision	a	path	to	fulfillment.	Innovators'
prescribed	imagination	is	the	killer	of	radical	ideas.	Therefore,	top	management	should	find
ways	to	remove	mental	boundaries	by	allowing	the	innovation	team	to	generate	ideas	that	will
not	be	feasible	in	the	near	future.	The	following	steps	should	be	taken	when	implementing	this
change	in	time	frames:

1.	 Specific	future	time	frames.	Instead	of	just	having	the	NPD	teams	think	about	products
that	will	be	developed	in	the	future,	specific	challenges	should	be	created	for	unique	time
frames	(i.e.,	unique	challenges	for	products	that	could	be	available	in	5	years,	10	years,	25
years,	etc.).	These	challenges	can	be	technological,	such	as	amputees	who	control	a	fully
functional	hand	that	can	handle	delicate	objects	with	their	brains,	or	clothes	made	of	fiber-
based	nanogenerators	that	provide	a	flexible,	foldable,	and	wearable	power	source	that
allows	people	to	generate	their	own	electrical	current	while	walking,	and	harvest/storing
the	power	generated	for	later	use.	These	challenges	also	can	be	related	to	social
acceptance,	as	we	see	happening	now	with	Google	Glass,	which	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.	 Look	into	the	past.	In	order	to	get	some	sense	of	where	new	technologies	might	come
from,	an	interesting	approach	is	to	examine	where	current	technologies	came	from.	So
much	of	what	is	included	in	today's	products	is	taken	for	granted.	If	one	examines	the
history	behind	these	technologies	to	identify	the	original	purpose	for	which	the	technology
was	developed,	one	can	gain	insights	into	the	seemingly	idiosyncratic	development	of
current	technologies.	Many	of	these	technologies	were	likely	intended	for	industries	other
than	the	ones	they	ended	up	being	used	in.

3.	 Create	a	pictorial	archive.	One	method	that	can	be	used	to	examine	changes	over	time	is
to	document	the	history	of	those	changes	in	an	easy	to	display	manner.	The	idea	is	to
capture	every	form	of	all	competing	products	in	the	industry,	going	back	to	the	introduction
of	the	product	category.	These	pictures	should	be	captured	and	displayed	in	such	a	way	that
the	history	and	development	of	the	category	can	be	easily	examined.

17.3	Promote	an	Emerging	Technology	Focus	across
the	Consumption	Chain
One	way	to	promote	uniqueness	is	to	fuse	the	process	with	a	particular	emerging	technology
and	ask	how	that	emerging	technology	could	be	used	in	the	focal	domain.	Another	way	is	to
attempt	to	hack	together	two	emerging	technologies	and	then	place	the	outcome	in	a	specific
domain	(related	to	the	company's	core	industry).	In	addition,	technological	road	maps	can	be
created	for	all	potential	emerging	technologies	that	may	impact	the	industry,	consequently
promoting	combinations	of	several	emerging	technologies	in	a	novel	design	challenge.

The	idea	to	focus	on	new	technologies	is	similar	to	the	blue	ocean	concept	in	which	innovators
create	new	industries	rather	than	compete	with	current	players.	Nintendo's	Wii	console	is	a
perfect	example.	The	company	did	not	wish	to	directly	compete	with	Sony's	PlayStation	or
Microsoft's	Xbox	in	terms	of	the	resolution	and	animation	of	the	games.	Instead,	Nintendo
created	a	new	control	and	thus	appealed	to	segments	new	to	the	video	game	industry	(women
and	older	folks).	By	promoting	a	focus	on	emerging	technologies,	firms	can	reconstruct	market
boundaries	and	introduce	novelty.	New	product	developers	can	use	cross-conventional
technologies	to	create	new	demand	in	a	new,	unknown	space,	rather	than	compete	over	existing
markets.	This	emerging	technology	focus	in	the	design	process	will	lead	to	innovative
developments.	The	following	steps	should	be	taken	when	implementing	the	emerging
technology	focus:

1.	 Identify	steps	in	consumer	consumption	chain.	The	first	step	here	is	to	identify	the	steps
associated	with	consumers'	consumption	chain	(MacMillan	&	McGrath,	1997).	Then,	for
each	step	within	the	consumption	chain	(Table	17.2),	the	NPD	team	can	identify	emerging
technologies	that	are	likely	to	have	an	impact	on	how	consumers	make	decisions	at	those
different	stages.



Table	17.2	Steps	in	the	Consumer	Consumption	Chain

How	do	people	become	aware	of	their	need	for	your	product	or	service?
How	do	consumers	find	your	offering?
How	do	consumers	make	their	final	selection?
How	do	consumers	order	and	purchase	your	product	or	service?
How	is	your	product	or	service	delivered?
What	happens	when	your	product	or	service	is	delivered?
How	is	your	product	installed?
How	is	your	product	or	service	paid	for?
How	is	your	product	stored?
How	is	your	product	moved	around?
What	is	the	consumer	really	using	your	product	for?
What	do	consumers	need	help	with	when	they	use	your	product?
What	about	returns	or	exchanges?
How	is	your	product	repaired	or	serviced?
What	happens	when	your	product	is	disposed	of	or	no	longer	used?

Strategically	thinking	about	the	various	steps	consumers	go	through	when	interacting	with	a
product	enables	the	development	team	to	creatively	enhance	the	consumer	experience
every	step	of	the	way	with	unconventional	technological	solutions.

2.	 Mix	and	match	technologies.	Those	emerging	technologies	that	the	team	has	identified
then	become	the	focal	technologies.	Next,	the	team	should	examine	and	list	implications	for
mixing	and	matching	different	technologies	together	to	come	up	with	radically	new	product
ideas.	As	a	simple	example	we	may	consider	two	“hot”	ideas:	3D	printers	and	same-day
delivery.	How	can	we	combine	these	to	create	a	meaningful	radical	new	product?	One	idea
is	that	for	simple	products	the	designer	can	send	the	client	a	file	to	be	printed	at	the	client's
home	with	the	3D	printer—delivery	is	immediate.	The	beauty	of	this	example	is	that	it
hacks	together	two	seemingly	unrelated	products/services	to	create	a	potentially
meaningful	offering.

17.4	Promote	the	Use	of	Analogical	Thinking
The	design	team	should	find	ideas	from	analogous	domains	in	extremely	different	industries
that	have	dealt	with	some	of	the	same	abstract	problems	(Kalogerakis,	Luthje,	&	Herstatt,
2010).	Analogy	use	is	a	common	and	vital	technique	in	creative	problem	solving	and	complex
innovation	tasks.	The	goal	of	this	exercise	is	to	find	both	similarities	and,	more	importantly,
differences	between	the	problem	at	hand	and	the	base	of	the	analogy,	in	order	to	infuse	the
solution	to	the	problem	with	attributes	that	otherwise	would	be	unthinkable.



The	story	behind	the	invention	of	the	Nest	Learning	Thermostat	is	a	good	example	for
analogical	thinking.	The	team	that	designed	the	thermostat	aimed	to	reinvent	something	that	has
not	changed	in	the	past	20	years.	The	head	of	this	team	was	the	person	who	invented	the	iPod.
His	thought	was,	how	can	we	make	a	thermostat	that	is	more	like	an	iPod?	Indeed,	if	you	look
inside	the	Nest,	you	will	basically	see	a	smartphone—a	very	high-powered	processor	with
memory,	flash,	wireless	radios,	and	antennas.	By	using	analogical	transfer,	the	team	was	able
to	reinvent	this	“unloved	but	important	home	product.”

In	addition	to	analogical	thinking,	scenario	thinking	can	be	helpful	in	mentally	simulating	future
consumption	and	experiential	usage	scenarios.	One	aspect	that	may	help	ideators	think	through
the	potential	usage	scenarios	is	to	think	through	the	specific	types	of	consumer	uncertainties
that	are	thought	to	impact	the	usefulness	of	the	new	product	or	service.	Hoeffler	(2003)
demonstrated	that	consumers	have	greater	uncertainty	when	estimating	the	perceived	usefulness
of	RNPs,	and	proceeded	to	partition	the	sources	of	uncertainty	into:

Benefit	uncertainty—an	estimate	of	the	perceived	benefits	provided	by	the	new	product	or
service;

Learning	cost	uncertainty—how	much	work	the	consumer	will	need	to	do	in	order	to	fully
utilize	the	new	product;	and

Symbolic	(or	affective)	uncertainty—which	is	the	more	gestalt	affective	reaction	to	the
adoption	of	a	radically	new	product.

Thinking	through	these	uncertainties	may	help	identify	particular	areas	where	completely	novel
opportunities	exist.	Specific	tasks	to	elicit	novel	design	ideas	may	include	sketching,
prototyping,	and	storytelling.	In	addition,	visual	examples	may	be	shown	to	ideators	to	promote
novelty,	as	long	as	the	timing	of	the	exposure	to	examples	is	strategically	designed	to	avoid
design	fixation.	The	following	steps	should	be	taken	when	implementing	this	emerging
technology	focus:

1.	 Identify	important	consumer	uncertainties.	The	first	step	is	to	identify	the	uncertainties
that	consumers	have	with	respect	to	the	existing	products	available.	This	can	be	done	by
examining	the	different	types	of	uncertainties	presented	in	Table	17.3.	After	listing	the
associated	uncertainties,	the	development	team	can	better	focus	on	identifying	creative
solutions	that	can	ease	the	consumer's	experience	and	lower	the	degree	of	uncertainty.	In
the	following	three	subsections,	we	show	examples	of	how	these	uncertainties	have	been
dealt	with	in	the	past.	Development	teams	can	learn	from	others'	experiences	and	solutions.



Table	17.3	Types	of	Uncertainty

Prediction Uncertainty Examples

Predicting	benefits Consumption/usage
uncertainty

Replaces	something	you	are	currently
doing

Provides	new	benefits

Unknown	consumption	constraints

Performance
uncertainty

New	features	(additional	or	improved)

Combined	functionality	of	several
products

Network	externalities
uncertainty

Evolving	architecture/technology
(standardization)

Availability	of	supporting	products

Evolving	functionality

Predicting
drawbacks

Switching	costs
uncertainty

Physical	(remodeling)

Psychological	(threatens	or	enhances
existing	knowledge)

Learning	curve
uncertainty

Learning	how	to	purchase

How	to	use	(Extract	benefits)

Price	change
uncertainty

Price	will	decrease	after	the	consumer
buys

Predicting	social
implications

Symbolic	uncertainty Consumer	(How	do	I	feel	about	the
image	it	portrays?)

Peers	(What	image	does	it	portray	to	my
peers?)

Affective	reaction
uncertainty

Seductive	or	repulsive

2.	 Reducing	benefit	uncertainty:	When	Apple	introduced	the	first	iPod	in	2001,	the
company	faced	a	lot	of	consumer	uncertainty—consumers	did	not	understand	the	product,
what	it	does,	and	how.	The	commercials	said	“A	thousand	songs	in	your	pocket,”	and	“Say
hello	to	iPod.	Say	goodbye	to	your	hard	drive.”	But	consumers	still	resisted	and	sales	were
relatively	slow,	until	Apple	introduced	the	iTunes	music	store	in	mid-2003	(Apple
announced	the	sale	of	one	million	iPods	on	June	23,	2003,	and	the	sale	of	two	million



iPods	on	January	6,	2004).	Once	iTunes	was	available,	consumers	benefited	from	the	iPod
substantially	more	and	their	uncertainties	regarding	usage,	performance,	and	network
diminished.

3.	 Reducing	switching	costs	and	learning	curve	uncertainty.	As	another	example,	in	2007
the	U.S.	Mint	announced	it	wished	to	replace	the	$1	bill	with	coins	(because	bills	last	only
18	months	and	coins	last	much	longer).	To	attract	people	to	the	new	$1	coin,	the	U.S.	Mint
announced	it	would	issue	a	series	of	dollar	coins	that	bear	portraits	of	past	presidents.	But
consumers	experienced	elevated	uncertainty	regarding	switching	costs	and	learning	curve,
and	thus	continued	to	use	the	one	dollar	bills.	A	few	years	later,	the	U.S.	Mint	discontinued
the	aforementioned	series	of	coins.	In	striking	contrast,	in	1987	the	Royal	Canadian	Mint
introduced	a	one	dollar	coin	and	in	1996	it	introduced	the	two	dollar	coin.	Both	coins	are
widely	used.	What	is	the	cause	for	this	difference?	The	Canadian	Mint	removed	the	$1	and
$2	bills	from	circulation	when	the	new	coins	were	introduced.	While	it	is	true	that	most
companies	do	not	have	the	power	to	eliminate	used	products	or	competitors'	products	from
the	market,	they	may	be	able	to	economically	incentivize	their	customers	to	switch.

4.	 Reducing	social	acceptance	uncertainty.	Nokia's	introduction	of	the	first	Bluetooth
earpiece	for	mobile	phones	in	2001	demonstrates	how	effectively	the	company	has	dealt
with	symbolic	uncertainty.	Consumers	were	uncertain	about	the	Bluetooth	earpiece's	social
acceptance—being	seen	wearing	a	strange	device	and	seemingly	talking	to	themselves.	As
more	companies	joined	Nokia	in	producing	these	earpieces	(like	Motorola,	LG,	and
Samsung),	they	lobbied	to	change	the	laws	in	many	countries	around	the	world	such	that
drivers	would	not	be	allowed	to	use	their	phones	while	driving.	Once	consumers	had	to
find	hands-free	solutions	for	their	phones,	the	use	of	the	Bluetooth	earpiece	took	off
worldwide.

17.5	Look	for	Novel	Ways	to	Solve	Simple	Problems
Often,	companies	focus	on	solving	“big”	problems	in	an	effort	to	create	extremely	novel
designs.	We	suggest	that	firms	can	alternatively	focus	on	breakthrough	ideas	for	solving
common	everyday	nuisances.	The	goal	here	would	be	to	start	with	the	focus	on	common
“small”	problems,	and	then	to	think	about	designing	extremely	novel	approaches	to	these
simple	problems.

For	identifying	day-to-day	problems	that	need	to	be	solved,	a	company	might	choose	to	expand
its	ideators	group	and	invite	input	from	a	variety	of	factions.	Involving	customers	and	potential
customers	in	the	brainstorming	stage	can	broaden	the	pool	of	ideas	and	thus	promote	novelty
(and	we	provide	suggestions	for	“crowdsourcing”	to	get	novel	ideas	in	the	next	section).	By
carefully	defining	the	various	problems	brought	up	and	identifying	their	core,	the	design
thinking	process	can	result	in	creative	and	previously	unidentified	solutions.

As	an	example,	Leonard	Bosack	and	Richard	Troiano	managed	the	computers	at	two	different
departments	at	Stanford,	and	wished	to	have	their	computers	communicate	with	each	other.
They	ended	up	developing	the	first	router	that	allowed	computers	in	different	networks	to	be



connected,	and	named	their	company	Cisco.	A	simple	problem	triggered	a	solution	that	created
one	of	the	largest	computing	companies	in	the	world.

17.6	Leverage	More	Ideators	via	Crowdsourcing
Toward	a	goal	of	coming	up	with	a	continual	stream	of	new	products,	firms	have	traditionally
relied	on	an	internal	staff	of	professional	innovators	to	generate	ideas	and	to	evaluate	those
ideas.	Recently,	there	has	been	a	push	to	seek	out	novel	ideas	from	any	avenue	available.	One
method	that	firms	are	employing	is	to	outsource	their	ideation	efforts	in	an	attempt	to	get	fresh
ideas	into	their	innovation	process.	The	idea	behind	crowdsourcing	is	that	firms	can	tap	a
dispersed	“crowd”	of	nonexperts	(e.g.,	consumers,	employees).	The	steps	to	leverage	more
ideators	include:

1.	 Find	more	diverse	pools	of	ideators.	A	key	aspect	that	may	be	important	when
implementing	a	crowdsourcing	effort	to	general	novelty	in	design	is	associated	with	the
makeup	of	the	participants	of	the	crowd.	Parjanen,	Hennala,	and	Konsti-Laakso	(2012)
examine	the	use	of	a	virtual	idea	generation	platform	and	advocate	the	use	of	people	with
diverse	experience,	expertise,	and	perspectives	to	enhance	the	chances	of	success.	One	of
the	reasons	why	firms	should	use	ideation	teams	that	are	diverse	in	knowledge	and	skills	is
to	mitigate	the	effect	of	a	competence	trap	that	results	in	more	incremental	ideas	rather	than
novel	ones.	An	example	was	Nespresso's	2005	Design	Contest,	where	the	idea	was	to
imagine	the	future	of	coffee	rituals.	One	of	the	ideas	that	users	from	around	the	world	came
up	with	was	the	Nespresso	Chipcard.	This	card	stores	your	personal	coffee	preferences,
and	when	inserted	into	a	vending	machine	it	brews	your	personalized	cup	of	coffee.	The
open	contest	resulted	in	a	completely	new	idea,	and	not	an	improvement	to	an	existing
Nespresso	product/service.

2.	 Run	comparative	challenges	against	company	ideators.	One	aspect	that	may	help	to	spur
on	creativity	of	a	“crowdsourced”	idea	challenge	is	knowing	that	the	ideas	that	they	come
up	with	are	going	to	be	compared	to	the	ideas	found	from	within	the	company.	This	call	for
ideas	can	challenge	outsiders	for	a	“let	the	best	idea	win”	competition,	knowing	their	idea
might	be	the	one	the	company	ends	up	developing.	Who	does	not	like	to	show	off	his
innovativeness	and	creative	thinking?	Moreover,	if	coming	up	with	a	creative	idea	might
result	in	an	employment	opportunity,	even	better.	Co-creating	with	the	development	team
can	serve	as	a	strong	motivation	for	users	to	share	their	creative	skills.

3.	 Highlight	a	goal	of	unique	approaches.	As	we	mentioned	in	the	first	process	idea	of
communicating	the	challenge	goal,	the	idea	here	is	to	make	sure	that	there	is	special
recognition	for	the	most	novel	approaches	created	by	the	crowd.	A	company	may	want	to
consider	offering	a	big	reward	or	even	a	profit	sharing	for	the	best	idea	that	will	move	the
company	forward	into	the	future.

A	summary	of	the	aforementioned	six	ideas	to	improve	product	development	is	presented	in
Figure	17.1.



Figure	17.1	Six	ideas	to	improve	the	development	of	a	radical	new	product.

17.7	Conclusion
In	order	to	achieve	greater	innovativeness,	product	development	professionals	interested	in
enhancing	the	novelty	of	their	new	product	designs	should	first	understand	the	unique
differences	between	designing	for	improvements	in	existing	products	and	designing	for
creating	radically	new	products.	As	Figure	17.1	shows,	a	combination	of	effective
communication	of	the	challenge	to	create	novelty,	together	with	shift	in	temporal	focus,
inclusion	of	emerging	technologies,	analogical	thinking	exercises,	focus	on	day-to-day	issues,
and	crowdsourcing	can	effectively	enhance	novelty	in	design.	With	the	aid	of	our	six	processes
we	hope	that	new	product	design	teams	will	be	more	likely	to	find	that	breakthrough	product	to
help	redefine	their	industries	going	forward.
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Chapter	18
Business	Model	Design

John	Aceti
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Introduction
In	2006,	Henry	Chesbrough	wrote	in	the	opening	lines	of	his	now	classic	book,	Open	Business
Models,	that	“knowing	that	innovation	is	a	core	business	necessity	is	not	news,	but	that
innovating	a	business	model	is	news.”(Preface	xiii)	Today,	thinking	about	innovating	your
business	model	has	become	more	common	and	less	news	worthy.	What	is	news,	though,	is	the
currently	available	methodologies	by	which	business	models	may	be	analyzed,	designed,	and
implemented.	For	this	reason,	business	model	design	is	appropriate	in	a	volume	dedicated	to
design	and	design	thinking.

Business	model	design	will	be	of	greatest	interest	to:	executives	responsible	for	finding	better
ways	to	compete,	product	managers	who	look	to	launch	a	new	product,	research	and
development	(R&D)	managers	who	need	to	prove	their	innovation	has	market	value,	or
marketing	managers	who	look	to	increase	market	share.	Many	of	these	professionals	have
already	heard	of	business	models,	but	in	our	experience	they	lack	an	ability	to	articulate
exactly	what	their	model	is	or	how	it	works.

Although	innovative	business	model	thinking	is	becoming	more	prevalent,	there	are	still
lingering	questions	as	to	what	it	is,	what	is	its	value,	and	where	does	it	fit	with	design	thinking
and	strategy.	This	chapter	addresses	these	questions	and	more.	We	will	show	how	business
model	design	can	insightfully	provide	bold	new	opportunities	for	competing	more	effectively,
launching	a	new	business	more	successfully,	or	growing	your	business	and	market	share.

18.1	What	Is	a	Business	Model?
The	first	use	of	the	term	business	model	came	at	the	advent	of	personal	computing	and	the
invention	of	spreadsheets	to	create	what-if	financial	models.	These	models	were	helpful	for
exploring	sensitivities	of	a	business's	financials	to	numerous	variables	before	ever	launching
the	business.	The	ability	to	model	and	simulate	a	business's	financials	allowed	questioning	and
exploration,	which	provided	management	with	insight	and	increasing	confidence.	It	stands	to
reason	then	that	if	the	financials	of	a	business	can	be	modeled	and	in	charta	stress-tested	why
not	other	aspects	of	the	business.

In	2002,	Joan	Magretta	noted	in	her	seminal	article	“Why	Business	Models	Matter”	that
business	modeling	is	becoming	much	more	than	just	the	financial	modeling.	She	suggested	that



business	modeling	is	the	combination	of	two	elements:	the	first	was	a	logical	story,	which	she
called	the	narrative,	and	second,	an	economic	model	based	on	the	narrative.	The	story,	she
added,	was	explaining	who	your	customers	are,	what	they	value,	and	how	you	will	make
money.	The	economic	model	is	then	based	on,	and	dependent	on,	the	assumptions	introduced	in
the	narrative.	She	concluded	that	fault	with	either	element	would	be	fatal	to	the	business.
Although	modest	in	detail,	for	the	first	time	a	method	for	business	modeling	beyond	the
financials	was	proposed.

In	2008	Mark	Johnson,	Clay	Christensen,	and	Henning	Kagermann	wrote	“Reinventing	Your
Business	Model,”	in	which	they	defined	the	business	model	as	the	sum	of	three	elements:	the
Value	Proposition,	the	Profit	Formula,	and	Key	Resources	and	Processes.	They	demonstrated
that	business	model	innovation	can	substantially	create	new	value	in	an	industry	or	category
and	they	defined	the	conditions	warranting	a	business	model	review.	For	the	first	time,	a
criterion	for	triggering	a	business	model	evaluation	was	proposed,	including	a	framework	for
creating	a	business	model.	Further,	they	boldly	offered	that	the	value	of	business	model	design
was	that	it	has	the	potential	to	help	revolutionize	a	market	or	even	to	create	new	markets.

However,	these	critical	thinking	experts	stopped	short	of	delivering	a	framework	that
management	and	product	managers	could	use	to	analyze,	design,	but	also	implement	a	business
model.	Figure	18.1	shows	the	evolution	of	business	model	thinking,	from	spreadsheets	to	the
current	thinking	in	business	model	design.

Figure	18.1	Evolution	of	business	model	thinking	has	progressed	from	Gen	1.0,	a	pure
financial	model,	to	Gen	2.0,	the	logical	story	supporting	the	financial	model,	to	Gen	3.0,
combining	value	proposition,	resources,	and	the	financial	model,	to	today's	Gen	4.0,	a
model	defined	herein	with	six	key	and	interrelated	aspects	of	business.

Regardless	of	the	framework	you	may	consider	using,	keep	in	mind	the	guiding	principle	of	all
business	model	design	concepts,	and	that	is,	that	the	implemented	model	must	both	optimize
value	to	the	customer	and	value	to	the	organization	with	a	risk	profile	that	is	acceptable	to
the	business.	Identifying	a	business	model	that	can	deliver	on	this	principle	is	the	objective	of
all	business	model	design	methods.	But	this	simple	principle	does	not	allay	the	confusion	about



business	models	and	herein	we	will	address	four	key	questions:

1.	 When	do	I	need	to	think	about	my	business	model?

2.	 What	value	should	I	expect	from	a	business	model	design?

3.	 What	method	can	I	use	to	design	a	business	model?

4.	 How	do	I	implement	my	new	or	revised	business	model?

18.2	When	Do	I	Need	to	Think	about	My	Business
Model?
In	our	experience,	we	have	found	two	key	triggers	for	management	to	consider	a	business
model	design:	either	the	business	is	under	obvious	or	perceived	threat,	or	there	is	intent	to
launch	a	new	business	or	new	product.	Here,	we	can	refer	to	the	first	trigger	as	the	Black
Cloud	scenario	and	the	second,	of	course,	as	the	White	Cloud	scenario.

In	the	Black	Cloud	scenario,	management	considers	the	business's	potential	to	sustain	itself
into	the	future	as	they	face	a	changing	environment	and	evolving	customer	needs.	As	the
dynamic	unfolds,	prescient	managers	recognize	that	they	need	more	than	a	bandage	to
reinvigorate	their	position.	They	see	need	for	an	integrated	analysis	that	will	question	if	the
company's	business	model	is	keeping	pace,	anticipating	change,	and	positioning	it	ahead	of
market	needs.	Anticipatory	Black	Cloud	thinkers	see	their	markets	changing	and	act—some
successfully,	like	IBM,	Netflix,	and	HP;	and	some	not	so	successfully,	like	Kodak,	Research-
in-Motion	(Blackberry),	or	Blockbuster.	Jim	Collins	(2009),	in	“How	the	Mighty	Fall,”
characterizes	this	condition	superbly:

I've	come	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.	An
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	White	Cloud	Scenario,	entrepreneurs	see	the	world	in	a	new	light	with	a	new	technology,
new	product,	or	new	processes	or	service.	Their	choice	is	to	introduce	this	new	idea	in	a
traditional	business	model	or	strengthen	the	offering	by	wrapping	it	in	a	more	creative	and
potent	model.	There	is	a	vast	list	of	entrepreneurial	companies	that	have	wrapped	their
innovation	in	a	new	business	model—like	Google	introducing	its	search	engine	in	an
advertising	model,	Fresh	Direct	introducing	its	fresh	meals	in	a	home	delivery	model,	Zip	Car
introducing	its	automotive	card	swipe	technology	in	a	rent-anywhere-anytime	model,	or	Apple
wrapping	its	iPod	in	the	iTunes	music	delivery	model.

In	both	Black	Scenarios	and	White	Scenarios,	there	is	that	moment	when	management	knows
they	must	to	do	something	different.	And	rather	than	jumping	into	reevaluating	their	strategic
plan,	which	feels	good	because	it	is	action	oriented,	they	first	consider	how	a	business	model
analysis	can	inform	their	strategic	planning	process.	So	the	time	to	think	about	your	business
model	is	when	you	have	a	Black	Cloud	or	White	Cloud	trigger	but	before	you	conduct	your



strategic	planning.

In	our	experience,	it	benefits	to	start	with	a	critical	self-evaluation	of	how	your	business	stacks
up	against	the	competition.	One	way	of	doing	so	is	to	complete	the	Business	Model	Strength
Survey	(found	at	www.analogypartners.com/methodology.html).	The	survey	provides	a	means
of	directly	scoring	your	business	against	that	of	your	competition	and	reveals	where	possible
weaknesses	exist.

18.3	What	Value	Should	I	Expect	from	a	Business
Model	Design?
Michael	Porter	(1985)	in	his	classic	book	Competitive	Advantage	defined	a	business's
potential	as	always	being	relative	to	its	competitors:	“Competition	is	at	the	core	of	the	success
or	failure	of	firms”	(page	1).	He	suggested	that	the	main	purpose	of	a	business	model	is	to
create	competitive	advantage	by	creating	superior	value	for	buyers.	Thus,	any	business	model
design	method	must	include	comparison	to	your	competition.

Improving	on	your	business	model	will	depend	on	the	type	of	competition	and	the	strength	of
competition.	Are	you	competing	with	a	well-defined	competitor	or	more	nebulous	competition
such	as	with	your	customer's	time	or	attention	(there	is	always	competition	whether	it	is
implicit	or	explicit)?	If	your	competition	is	weak,	lacks	growth,	or	has	razor-thin	margins	and
yet	the	market's	need	remains,	then	there	is	less	of	a	challenge	in	developing	a	competitive
business	model.	However,	if	your	competition	is	like	Apple,	Starbucks,	or	Nike,	your
challenge	is,	of	course,	greater.	Nevertheless,	to	win	in	your	market	is	to	understand	your
competition,	and	improving	your	business	model	so	that	it	delivers	to	the	needs	of	your
consumer	in	the	multiple	ways	that	are	important	to	them.

Michael	Porter	further	defined	a	business's	competitive	advantage	as	either	being	Cost
Advantage	or	Non–Cost	Differentiation	Advantage.	Some	contemporary	experts	suggest	that
companies	must	drive	both	to	stay	competitive	in	our	global	market.	Regardless,	a	business
model	design	can	help	identify	multiple	and	perhaps	unexpected	means	of	achieving	both.	For
example,	Target	achieves	cost	and	differentiation	advantage	relative	to	Wal-Mart,	with	its
comparable	low	costs	but	with	superior	product	offerings	and	a	better	shopping	experience.
Olay	achieves	relatively	low	cost	compared	to	prestige	cosmetics	but	does	so,	and
differentiates	itself	in	its	channel.	Their	model	is	masstige,	a	prestige	product	sold	through	a
mass	channel.	Toyota	achieves	differentiation	through	its	smart	product	design	and	low	cost
through	its	relentless	productivity	improvements	in	manufacturing.	To	the	consumer,	this
translates	into	highly	reliable	vehicles	at	very	affordable	prices.	A	business	model	design	can
and	should	define	elements	that	both	deliver	cost	and	non–cost	differentiation.

Finally,	there	is	a	common	misconception	that	achieving	value	from	a	business	model	design	is
difficult	or	arduous	to	implement.	Of	course,	some	changes	can	be	difficult	and	risky,	but	in
many	cases,	extreme	makeovers	are	unnecessary	to	achieve	tangible	results.	You	have	options
—some	will	deliver	significant	business	value	but	are	high	risk;	others	are	low	risk	but	of
limited	value.	Other	options	are	the	appropriate	choice,	but	the	business	lacks	the	resources	or
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know-how.	Homing	in	on	the	appropriate	options,	in	a	methodical	way,	is	the	process	of
business	model	design.	You	should	therefore	expect	that	the	business	model	design	process
will	answer	the	questions	of	(1)	how	to	consider	the	“many	different	options”	and	(2)	how	to
“select	the	option	with	an	effective	change	that	offers	an	acceptable	risk	of	failure.”

18.4	What	Method	Can	I	Use	to	Design	a	Business
Model?
Business	model	design	is	still	an	evolving	discipline	with	multiple	design	methods	available,
but	when	considering	which	to	choose,	assess	the	method's	ability	to:

1.	 Allow	teams	to	easily	understand	and	work	fluidly	with	the	method.

2.	 Connect	competitive	realities	with	the	model.

3.	 Facilitate	innovative	low-cost	and	differentiation	advantages	across	all	aspects	of	the
business.

4.	 Facilitate	transition	of	innovative	ideas	into	the	business's	strategy	and	execution
processes.

While	business	model	design	methodologies	generally	satisfy	the	first	three	objectives,	we
have	not	seen	any	that	facilitates	the	fourth.	Methodologies	that	use	more	abstract	building
blocks,	such	as	Value	Proposition,	Key	Partners,	and	Key	Activities,	while	essential	to	the
business	model	discussion	are	nonetheless	less	rigorously	connected	to	the	organization's
defined	roles	and	responsibilities	and	therefore	do	not	fluidly	translate	into,	or	enable,	the
execution	process.	We	suggest	that	the	six-cornerstone	methodology	(below)	uniquely	achieves
all	four	objectives.

The	six-cornerstone	methodology	uses	a	framework	depicting	the	six	fundamental	cornerstones
or	building	blocks	of	a	business	as	seen	in	Figure	18.2.	The	six	cornerstones	are	titled:	(1)
Product	(or	Service),	(2)	Customer,	(3)	Influencer,	(4)	Revenue,	(5)	Channel,	and	(6)
Manufacturing	or	Operations.	Moreover,	the	framework	is	applicable	to	any	organization:	for-
profit	or	non-profit,	large	corporations	or	start-ups.



Figure	18.2	Six-cornerstone	business	model	framework	where	P	=	Product/Service,	C	=
Consumer,	I	=	Influencer,	R	=	Revenue	and	Profit,	D	=	Channel	of	Distribution,	and	M/O	=
Manufacturing	or	Operations

Let	us	first	define	what	each	business	cornerstone	represents;	here	as	a	guide	are	some
characterizations:

Product	defines	the	physical	product	or	service	you	intend	to	provide	and	the	means	by
which	you	develop	and	protect	it.	It	also	includes	all	ancillary	effects	that	create
uniqueness	for	the	offering	including	packaging,	accessories,	training	or	education,	support
or	complimentary	services,	or	defines	defensive	assets	such	as	intellectual	property	(e.g.,
patents,	trademarks,	trade	secrets,	and	copyrights).	If	you	offer	a	service,	this	can	include
customer	experience,	customer	service,	presentation,	or	the	environment	in	which	you
deliver	the	service.

Customer	defines	the	ultimate	user	or	decision	maker.	They	can	be	a	consumer	buying
shampoo	or	an	intermediary	who	selects	and	purchases	a	product	for	an	end	user	such	as	a
surgeon	selecting	an	implantable	pacemaker	for	a	patient.	Marketing	is	a	key	contributor	to
this	cornerstone;	consider,	then,	how	effectively	the	Functional	(physical,	utilitarian),
Experiential	(emotional),	and	Symbolic	(spiritual	or	self-actualization)	aspects	motivate
the	customer	to	purchase	your	product	(for	details	see	Park	et	al.	“Strategic	Brand
Concept-Image	Management”).

Influencer	defines	anyone	in	the	product's	ecosystem	that	has	credentials	to	influence	the
awareness,	trial,	purchase,	or	product	loyalty	of	your	product.	This	can	be	an	individual,
media,	associations,	buying	groups,	key	opinion	leaders,	recognized	experts,	or	what
Malcolm	Gladwell	called	“Mavens”	in	his	book	The	Tipping	Point.	The	Influencer	helps
the	customer	make	a	product	selection,	or	to	help	realize	the	maximum	benefit	after	buying
a	product	or	service.

Revenue	defines	the	manner	in	which	the	business	will	generate	revenues	and	profits.
Even	a	“free”	business	model,	where	the	product	is	given	away	free,	must	have	some
aspect,	such	as	sponsor-paid	advertising,	that	helps	secure	compensation	to	sustain	the
business.



Channel	defines	the	means	by	which	product	is	delivered	to	the	ultimate	consumer.	There
are	three	kinds:	channels	that	require	the	consumer	to	go	to	a	location	(bricks-and-mortar
stores),	channels	that	deliver	product	to	the	consumer	(by	mail,	by	Internet,	by	drone,	or
service	in	the	home),	or	channels	that	are	virtual	(television	and	online	sales).	Increasingly,
the	channel	must	offer	the	consumer	alternatives	and	an	excellent	shopping	experience	to
provide	a	competitive	advantage.

Manufacturing	or	Operations	defines	the	means	by	which	you	produce	your	product	or	a
service.	It	can	be	a	tangible	production	process	such	as	that	used	to	make	ball	bearings,
automotive	engines,	or	electric	toothbrushes.	Or	it	can	be	less	tangible	production	such	as
software.	Or	it	can	be	production	of	an	experience	such	as	Disneyland,	a	Broadway	play,
or	Viking	Cruises.

The	six-cornerstones	are	the	foundational	elements	of	business	model	design,	but	there	is	more.
You	will	note	in	Figure	18.2	that	each	cornerstone	has	a	link	to	each	other	cornerstone.	These
links	can	have	meaning	and	importance.	Whenever	the	definition	of	one	cornerstone	is
inextricably	linked	to	another,	then	the	link	has	unique	meaning	and	is	of	critical	import.	For
example,	if	the	product	is	defined	or	designed	by	the	customer,	then	both	the	Product	and
Consumer	cornerstones	become	linked	in	a	manner	different	than	if	it	were	a	mass-produced
product.	A	good	example	of	this	is	the	Threadless	Tee	Shirt	Company	that	produces	T-shirts
designed	by	consumers.	The	link	between	the	Product	cornerstone	and	the	Consumer
cornerstone	becomes	an	essential	and	differentiable	element	of	their	business	model.	For
simplicity,	we	will	not	expand	on	the	nuances	of	the	links	in	this	chapter,	but	mention	it	only	to
show	that	the	framework	embodies	depth	beyond	the	six	cornerstones.

18.5	Process	of	Designing	a	Business	Model
Given	this	framework	for	defining	a	business	model,	we	will	now	show	how	to	use	it	for
designing	your	model.	This	process	will	help	your	team	explore	all	options	that	are	plausible
to	outdo	the	competition	and	will	prioritize	which	to	include	in	your	strategy.	The	six	steps	are:

1.	 Define	the	business	model	of	competitors.	Since	this	is	a	comparative	effort,	it	is
necessary	to	first	define	the	business	model	of	your	competitors	by	evaluating	their
strengths	and	weaknesses	using	the	cornerstone	model.	For	consistency,	assume	the	point-
of-view	of	the	consumer	when	doing	the	comparative	analysis—how	would	the	consumer
rate	the	value	they	derive	from	each	cornerstone.	If	consumers	express	need	for
improvement	from	even	the	most	successful	company	in	your	category	then	even	that
company	does	not	earn	best-in-class	scores.	In	some	markets,	an	“Influencer”	or
recommender's	point-of-view	of	competitive	strength	is	more	relevant	to	the	evaluation.
For	example,	a	surgeon	influences	which	type	of	pacemaker	a	patient	will	receive	even
though	the	patient	is	the	consumer	of	the	pacemaker.

We	suggest	you	do	your	first	analysis	by	color-coding	the	six	cornerstones	of	your
competitor.	Use	green	to	highlight	your	competitor's	cornerstones	where	consumers
consider	them	the	best	in	your	market.	Use	red	for	your	competitor's	cornerstones	where



they	are	clearly	subpar,	and	use	yellow	for	any	remaining	cornerstones.

2.	 Define	your	own	business	model	by	giving	fair-minded	thought	to	how	you	measure	up
against	the	competition.	If	starting	a	new	business,	this	would	be	your	prediction	of	how
customers	will	perceive	your	offering	relative	to	the	competition.	Similar	to	the
competitive	analysis,	use	green	where	you	believe	consumers	will	perceive	your	business
to	be	equivalent	to,	or	better	than,	the	best	in	the	market;	red	for	your	weak	cornerstones;
and	the	remainder	yellow.	(You	can	conduct	a	more	thorough	comparative	analysis,
cornerstone	by	cornerstone,	by	using	the	comparative	questionnaire	“Three	Steps	to
Assessing	Your	Current	Business	Model	Strength”	found	at
www.analogypartners.com/methodology.html.)	Your	business	model	may	look	like	that	in
Figure	18.3.

Figure	18.3	A	self-evaluation	of	your	business	model.	Here,	for	illustration,	M/O
(manufacturing/operations)	and	C	(branding)	are	strengths,	and	D	(channel	of	distribution)
is	weak.

3.	 Decide	which	cornerstones	to	improve.	Now	compare	your	own	business	model	with
your	competitors.	Using	a	table	such	as	Table	18.1	you	can	visualize	how	your	self-
evaluation	stacks	up	against	the	competition.	In	this	example,	competitor	#1	has	a	product
inferior	to	your	own	but	is	doing	a	better	job	at	leveraging	influencers	in	the	market,	and
this	is	delivering	better	revenue	performance.	Comparing	your	business	to	competitor	#2,
they	have	superior	product	strength	but	because	their	customer	and	influencer	strengths	are
weak,	they	are	doing	no	better	in	revenue	generation.	Clearly,	competitor	#1	should	be	the
focal	point	in	your	competitive	strategy	to	gain	market	share	and	growth.
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Table	18.1	Comparing	Your	Business	Model	Evaluation	by	Cornerstone	against	Your
Evaluation	of	Your	Two	Most	Important	Competitors

Self-Evaluation Competitor	#1 Competitor	#2
Product
Customer
Influencer
Revenue
Channel
Manufacturing/Operations

4.	 Develop	a	rich	set	of	Value	Accelerators™	to	creatively	decide	how	to	improve	any
cornerstones	that	appear	weak	in	your	analysis.	We	refer	to	these	ideas	as	Value
Accelerators,	which	are	assets	that	deliver	value	or	help	extract	value	from	the	market.
Value	Accelerators	are	the	ideas	you	have	(we	will	use	both	terms	interchangeably)	that,	if
introduced,	would	help	bring	you	to	parity	or	superiority	relative	to	your	competition.	(For
more	in-depth	instructions,	see	www.analogypartners.com/methodology.html	for	a	“Guide
for	Developing	Powerful	Value	Accelerators.”)

This	exercise	is	the	most	intense	and	soliciting	input	from	managers,	key	opinion	leaders,
and	customers	is	most	helpful.	Further,	there	are	tools	and	methodologies	for	the	do-it-
yourselfer,	and	there	are	professional	innovation	facilitators	available	to	accelerate	the
creative	process.	The	ideas	generated	may	appear	more	challenging	than	what	you	believe
you	have	the	ability	or	resources	to	introduce,	but	include	them	nevertheless.	As	business
guru	Ram	Charan	suggests	in	every	Business	is	a	Growth	Business	(Preface	viii).

The	mindset	of	growth	starts	with	an	insatiable	curiosity	about	the	world's	needs.	It
does	not	accept	the	limits	of	existing	products	and	existing	markets;	it	quests	endlessly
for	new	opportunities	to	expand	beyond	their	artificial	boundaries.	In	a	phase	we	use,
it's	about	broadening	your	pond—enlarging	the	scope	of	your	business	activities	by
defining	and	meeting	the	new	needs	that	change	is	always	generating.

Reviewing	the	example	in	Table	18.1,	this	company	should	focus	on	its	weaknesses
relative	to	the	main	competition	and	develop	Value	Accelerators	to	improve	their
Influencer	and	Channel	cornerstones.

Why	not	only	focus	on	fortifying	the	strengths	of	your	company	rather	than	fixing
weaknesses?	If	you	have	scored	a	cornerstone	of	your	business	as	“strong”	and	your
competition	equally	strong,	then	this	means	two	things:	(1)	if	you	improve	on	this	strength,
then	customers	may	not	value	these	improvements;	and	(2)	customers	already	perceive	you
as	equal	in	strength	to	your	competition,	so	further	improvement	may	not	improve
customer's	perceived	differentiation.	Can	you	improve	on	the	taste	of	Starbuck's	highly
rated	coffee?	Assuming	you	are	equal	in	taste,	will	making	yours	even	better	create
sufficient	differentiation	for	consumers?	If	you	put	effort	and	resources	into	improving	the

http://www.analogypartners.com/methodology.html


strength	of	an	already	strong	cornerstone,	it	will	at	best	provide	diminishing	returns	and	at
worst	dilute	resources	needed	for	improving	your	weak	cornerstones.	If	either	of	these	is
not	true,	then	you	should	rate	yourself	inferior	to	the	competition.

5.	 Prioritize	Value	Accelerators	based	on	impact.	At	this	point,	you	should	have	a	rich	set
of	ideas	to	enrich	your	business	model.	Some	ideas	will	profoundly	help	your	business
while	others	may	only	provide	short-term	or	nonsustainable	improvement.	To	select	the
best	ideas	for	your	business,	we	suggest	prioritizing	them	by	evaluating	them	against	two
criteria:	value	to	the	business	and	level	of	risk.	Those	ideas	that	deliver	high	value	to	the
business	and	are	least	risky,	of	course,	are	preferable	to	those	of	low	value	and	high	risk.
In	order	to	“keep	score,”	we	suggest	using	a	score	card	that	will	help	you	evaluate	each	of
the	ideas.	The	score	card	has	two	major	categories—Value	and	Risk—with	subcriteria	to
provide	a	richer	characterization	of	each.	For	example,	subcriteria	for	Value	may	include:
is	the	expected	incremental	revenue	sufficient,	is	it	aligned	to	the	overall	corporate
strategy,	and	how	defensible	is	the	idea	to	prevent	imitation?	Then	develop	a	number	of
subcriteria	for	Risk,	such	as:	the	level	of	investment	required,	do	you	have	the	internal
resources,	and	will	management	accept	the	risk?

The	score	card	may	look	like	Table	18.2.	Here,	we	use	a	scale	of	1	to	10	for	scoring,
where	10	is	for	the	most	valuable	ideas	and	the	least	risky	ideas	to	introduce.



Table	18.2	Score	Card	for	Evaluating	Value	Accelerators

Business	Value Business	Risk
Value
Accelerators

Revenue
Potential

Sustainable
Advantage

Good
Strategic
Fit

Defensible Value
Sum

Resource
Investment

Have	Skills
&
Experience

Product
Value
Accelerator

10 8 8 8 34 3 8

Consumer
Value
Accelerator

9 4 6 2 21 9 9

Influencer
Value
Accelerator

7 7 4 4 22 7 7

Revenue
Value
Accelerator

4 9 6 2 21 1 3

Channel
Value
Accelerator

8 7 1 4 20 8 7

Operations
Value
Accelerator

9 9 7 9 34 6 6

Value
Accelerator
#7

3 7 3 3 16 3 7

Value
Accelerator
#8

6 2 9 3 20 6 2

Value
Accelerator
#9

8 7 3 7 25 3 7

Value
Accelerator
#10

2 8 9 2 21 2 8

Value
Accelerator
#11

8 6 4 4 22 8 6



The	score	card	should	sum	the	subcriteria	for	a	total	Value	score	and	a	total	Risk	score	for
each	idea.	For	example,	if	you	have	four	subcriteria	for	Value,	sum	them	to	get	a	total	Value
sum.	Do	the	same	for	Risk.	To	visualize	how	the	ideas	prioritize	we	then	suggest	creating	a
simple	plot	of	the	results.	Each	idea	has	two	coordinates,	Value	sum	and	Risk	sum,	with
which	you	can	plot	each	on	a	2	×	2	matrix,	as	shown	in	Figure	18.4.

Figure	18.4	After	scoring	Value	Accelerators,	you	can	plot	by	coordinates	to	visualize
which	to	pursue	first.

The	matrix	helps	to	categorize	all	the	ideas.	Ideas	that	fall	into	the	upper	right-hand
quadrant	are	Priorities,	as	they	are	most	potent	for	the	business	and	relatively	ease	to
implement.	Ideas	that	fall	into	the	lower	right-hand	quadrant	are	important	but	difficult	to
implement	and	you	should	find	a	partner	to	help	execute	these	in	a	competent	manner.	Ideas
in	the	upper	left	quadrant,	Quick	Hits,	are	easy	to	do	but	likely	to	be	imitated	by	the
competition,	so	choose	these	wisely.	Of	course,	those	ideas	in	the	lower	left,	Ignore,	are
both	difficult	and	of	low	value	and	should	be	ignored.

At	this	point,	you	have	defined	in	quite	some	detail	all	the	ideas	by	cornerstone	that	will
make	up	your	new	or	revised	business	model.	You	have	considered	each	idea	and	have	had
your	management	team	score	each	to	the	best	of	their	prognostic	capabilities.	You	now
need	to	set	a	threshold	for	identifying	those	ideas	you	will	implement	and	those	you	will
not.	This	will	largely	depend	on	your	resources	and	timing	for	enabling	and	launching	each
of	the	ideas.

6.	 Leverage	your	top	Value	Accelerators	into	a	business	strategy.	This,	the	most	crucial
step,	brings	life	to	those	Value	Accelerators	that	will	bring	you	to	a	superior	position
relative	to	your	competition.	We	suggest	using	your	plot	of	Value	Accelerators	(see	Figure
18.4)	in	your	strategy	process.	You	may	elect	as	many	of	the	Value	Accelerators	from	this
process	that	meet	your	needs	and	consistent	with	available	resources.	If	you	are	planning	to
drive	revenues	in	the	short	term,	look	in	the	quadrant	labeled	“Quick	Hits”	and	select	those
with	the	highest	Business	Value.	Those	ideas	that	are	deemed	important	but	difficult	to



execute	for	your	firm	will	likely	appear	in	the	quadrant	marked	“Find	Partner.”	Those
ideas	that	you	find	in	“Priorities”	should	be	where	you	focus	most	of	your	resources,	noting
that	the	further	away	from	the	center	of	the	chart	the	idea	is	located	the	more
transformational	the	idea	will	be	for	your	business.	If	many	ideas	are	attractive	but	you
lack	resources,	create	a	Value	Accelerator	road	map	showing	how	you	intend	to	tackle
multiple	Value	Accelerators	over	time.

Table	18.3	provides	a	summary	of	the	Six	Steps	for	Designing	a	Business	Model.

Table	18.3	Process	to	Design	a	Business	Model	Using	the	Six-Cornerstone	Framework

Six	Steps	to	Develop	Your	Business	Model
1.	Define	the	business	model	of
competitors.

Use	the	six-cornerstone	framework	to	define	the	relative
strengths	of	your	competitors.

2.	Define	your	own	business
model	as	it	is	currently.

Use	the	six-cornerstone	framework	to	define	your	own
strengths	or	for	a	new	business	where	you	perceive	your
strengths	to	be.

3.	Decide	which	cornerstones
need	to	be	improved	to	be
more	competitive.

If	you	find	a	cornerstone	lacking	in	strength	or
differentiation,	then	consider	what	Value	Accelerator	you
can	incorporate	to	improve	that	relative	situation.

4.	Develop	a	rich	set	of
options	or	Value	Accelerators
for	each	cornerstone.

Develop	as	many	ideas	or	Value	Accelerators	as
necessary	to	strengthen	a	cornerstone	or	a	linkage.

5.	Prioritize	your	Value
Accelerators	based	on	their
impact	to	the	organization	and
their	level	of	difficulty.

Using	the	score	card,	prioritize	your	Value	Accelerators
to	find	those	that	are	most	important	to	the	business	and
understand	which	you	will	tackle	yourself	and	for	which
you	will	need	a	partner.

6.	Leverage	your	top	Value
Accelerators	into	a	business
strategy.

Select	those	Value	Accelerators	you	wish	and	integrate
them	into	your	business	plan	for	execution.

18.6	How	Do	I	Implement	My	New	or	Revised	Business
Model?
Strategy&	(formerly	Booz	and	Company)	published	a	Strategy	Execution	Survey	in	2014.	In	it,
they	reported	that	55	percent	of	the	leadership	surveyed	believed	that	their	companies	were	not
focused	on	executing	their	strategy.	Their	top	three	concerns	were:	the	strategy	is	not	bold
enough,	it	is	not	coherent	enough,	and	it	is	not	clear	enough.	They	also	expressed	concern	that
the	organization	was	not	aligned	behind	the	strategy	and	that	the	work	of	the	strategy	creates
conflicting	priorities.	Business	model	design	mitigates	these	concerns	and	will	significantly
simplify	and	improve	your	strategic	planning	process.



Your	strategic	plan	must	define	how	the	organization	will	implement	its	business	model.	With
business	model	design,	the	key	challenges	and	objectives	are	quantified,	internal	discussion	of
trade-offs	completed,	as	is	leadership	buy-in	by	its	scoring	and	prioritization.	Strategic
planning	then	becomes	easier	given	a	clear	set	of	Value	Accelerators.	If	there	is	any
dissension,	it	will	more	likely	be	about	the	lesser,	but	still	critical,	issues	of	timing	and
resources.	Critically,	business	model	design	will	have	addressed	these	stated	concerns:

Being	bold.	One	of	the	most	potent	aspects	of	business	model	design	is	the	ability	to
identify	weaknesses	and	to	generate	break	out	ideas—the	Value	Accelerators.	However,
ideas	around	product	or	branding	alone	do	not	necessarily	create	a	highly	competitive
offering	that	comes	from	the	persistent	development	of	superior	ideas	in	each	cornerstone
—where	the	integrated	whole	is	significantly	more	bold	and	powerful.	Business	model
design	will	deliver	the	bold	steps	that	management	wants	to	see.

Being	coherent.	A	key	advantage	of	using	the	six-cornerstone	business	model	framework,
and	a	weakness	of	other	models,	is	its	solid	connection	between	its	output	and	your
organization's	leadership.	Each	cornerstone	can	be	coherently	mapped	to	a	specific
leadership	position,	and	this	expedites	the	best	Value	Accelerators	into	action.	For	most
organizations,	it	is	clear	that:

Product	is	the	responsibility	of	R&D.

Customer,	Influencer,	and	Channel	cornerstones	belong	to	marketing.

Revenue	is	the	responsibility	of	finance.

Manufacturing	or	Operations	owns	the	how-to-make	aspects	of	the	business.

Being	clear.	Business	model	frameworks	that	use	more	abstract	building	blocks,	such	as
Value	Proposition,	Key	Partners,	and	Key	Activities,	while	essential	to	the	design	process,
are	nonetheless	less	clearly	connected	to	the	organization's	defined	roles	and
responsibilities.	As	the	narrative	of	the	six-cornerstones	permeates	the	organization,	key
objectives	and	responsibilities	become	clear.

Being	aligned.	To	complete	the	business	strategy	plan,	management	must	be	aligned	and
have	their	roles	and	responsibilities	defined.	The	score	card	provides	a	perfect	mechanism
for	testing	alignment.	If	scores	from	management	are	consistent,	then	the	organization
understands	the	need	and	rationale	to	introduce	the	selected	Value	Accelerators.	If	scores
are	widely	divergent,	then	there	is	either	a	lack	of	understanding	with	the	Value	or	the	Risk
associated	with	the	idea.	In	this	case,	more	discussion,	debate,	or	data	is	needed	to	resolve
the	issue.

18.7	Conclusion
Business	model	design	is	first	and	foremost	a	methodology	to	significantly	enrich	your	offering
and	enhance	your	competitive	advantage,	and	must	be	integratively	developed	with	the	design
thinking	of	your	product	or	service.	Further,	the	six-cornerstone	method	allows	your



organization	to	build	a	common	language,	provides	a	framework	for	presentation	and	debate,
delivers	bold	innovation,	and	enables	a	strategy	for	attaining	superiority	in	your	market.	The
framework	provides	a	simple	terminology	to	easily	learn,	yet	does	not	hinder	more	complex
thinking.	It	allows	idea	exchange	and	communication	more	easily,	with	fewer	tendencies	for
misunderstanding.	This	framework	stimulates	innovation	but	is	grounded	in	a	reality	of	the
competitive	environment.	Once	business	model	design	is	embraced	as	a	standard	practice	in
your	organization,	all	design	thinking	will	have	a	consistency	and	power	to	communicate	and
to	gain	buy-in	and	alignment.	Finally,	the	ideas,	scoring,	and	recommendations	are	well
documented	and	provide	clear	lines	of	responsibility	for	execution.

This	framework	has	been	introduced	in	many	management	teams,	from	start-ups	to	Fortune	100,
from	for-profit	to	non-profit,	from	business-to-consumer	to	business-to-business	companies.
What	we	find	to	be	most	helpful	in	the	design	of	a	business	model	is	the	engagement	of	the
team,	an	embrace	of	the	terminology,	and	free	and	creative	thinking.

When	it	comes	to	creating	a	growth	business,	Ram	Charan	(1998)	summed	it	up	best	in	his
book	Every	Business	Is	a	Growth	Business:

For	those	that	want	to	build	profitable	growth	companies	there	is	no	single	answer,	no
cotton	candy	high,	no	quick	fix.	What	we	are	talking	about	is	not	easy.	It	takes	a	deep
commitment	to	change	on	the	part	of	leaders	grounded	in	reality,	with	clear	teachable
points	of	view	on	growth.	(Preface	ix)
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Chapter	19
Lean	Start-up	in	Large	Enterprises	Using	Human-
Centered	Design	Thinking:	A	New	Approach	for
Developing	Transformational	and	Disruptive
Innovations

Peter	Koen
Stevens	Institute	of	Technology

Introduction
Delivering	breakthrough	innovations	often	requires	companies	to	reach	beyond	the	technology
itself	to	rethink	the	business	model	using	an	iterative	or	probe	and	learn	approach	which
represents	a	key	tenet	of	design	thinking.	Corning's	optical	fiber	program,	General	Electric's
development	of	computerized	axial	tomography,	Motorola's	development	of	cellular	phones,
and	Searle's	development	of	NutraSweet	(Lynn,	Morone,	&	Paulson,	1996)	created	entirely
new	markets	to	achieve	success.	The	technical	innovation	in	each	of	these	cases	was
accompanied	by	a	new	business	model,	as	these	new	products	required	different	operational
competencies,	vendors,	and	customer	channels	than	the	companies'	existing	offerings.

However,	large	enterprises,	which	are	particularly	adroit	at	exploiting	their	existing	business
models,	often	have	considerable	difficulty	in	developing	new	business	models.	For	example,
Sony	developed	the	Walkman	audio	player,	establishing	the	market	for	portable	music	devices.
But	Apple	displaced	it	in	the	portable	audio	space	with	a	new	business	model	that	included	a
new	delivery	channel—iTunes.	Kodak,	which	dominated	the	film	photography	market,	failed	to
embrace	the	business	models	needed	to	support	digital	photography	and	ultimately	ceded	the
market	to	companies	such	as	Canon	and	Nikon.

The	lean	start-up	process,	with	its	iterative	learning	cycles,	is	particularly	suited	to
breakthrough	innovations	that	require	an	iterative	process	and	a	new	business	model.
Sustaining	innovations,	which	represent	the	majority	of	product	development	activities	in	large
companies,	don't	require	a	lean	start-up	process	since	customer	needs	are	well	understood	and
companies	are	able	to	exploit	their	current	business	model.	Most	large	companies	have	a	well-
honed	process	and	a	formal	Stage-Gate	process	that	comprises	a	set	of	serial	activities	(i.e.,
stages)	and	decision	points	(i.e.,	gates).	An	iterative	process,	embraced	by	the	lean	start-up
process,	could	be	counterproductive	to	the	sequential	Stage-Gate	process.

The	lean	start-up	process	is	beginning	to	be	used	at	enterprises	(Blank,	2013a),	such	as	GE	and
Intuit.	The	methodology	has	some	unique	features	that	are	congruent	with	both	the	probe-and-
learn	process	as	well	as	design	thinking,	but	it's	most	important	contribution	is	its	focus	on	the
business	model.	This	is	an	artifact	of	its	origins	in	entrepreneurial	start-ups,	which	all	need	to
create	a	new	business	model.	In	contrast,	enterprises	already	have	business	models	for	their



sustaining	business,	but	those	sustaining	business	models	may	not	be	appropriate	for
breakthrough	innovations.	Thus,	the	lean	start-up	process	provides	a	needed	focus	on	business
model	development.

The	objective	of	this	chapter	is	to	introduce	the	lean	start-up	process,	integrate	it	with	key
concepts	in	human-centered	design,	and	show	how	it	can	be	used	for	developing	breakthrough
innovations.	The	chapter	is	broken	into	five	sections.	In	the	first	section,	the	principles	and
methodology	of	the	lean	start-up	approach	is	discussed.	In	the	second	section,	breakthrough
innovation	is	defined	within	the	context	of	sustaining,	transformational,	and	disruptive
innovation.	The	third	section	provides	a	definition	of	what	a	business	model	is	and
demonstrates	how	the	lean	start-up	approach	makes	the	business	model	a	key	outcome.	The
fourth	section	discusses	the	lean	start-up	approach	through	the	lens	of	human-centered	design
principles	and	evaluates	the	attributes	of	different	business	model	canvases.	The	final	section
offers	a	discussion	of	lessons	learned	from	implementing	the	lean	start-up	approach	in
enterprises.

19.1	Lean	Start-up
The	Lean	Start-up	Process
The	lean	start-up	process,	schematized	in	Figure	19.1,	involves	four	parts.	Three	were
described	by	Blank	in	his	explication	of	the	model:	the	business	model,	customer	development,
and	agile	development;	the	fourth	element,	the	minimum	viable	prototype	(MVP),1	is	added
here	since	it	is	the	main	experimental	tool	used	by	lean	start-up	teams	to	validate	their
hypotheses.	The	process	involves	continuous	iterations	of	customer	development,	MVP,	and
business	model	changes,	repeating	until	a	scalable,	repeatable	business	model	emerges.	The
value	of	the	lean	start-up	approach	is	that	the	business	model,	which	is	schematized	using	the
business	model	canvases,	is	the	principle	convergence	point	of	the	process.



Figure	19.1	Schematic	showing	the	four	elements	of	the	lean	start-up	approach:	the	business
model,	customer	development,	the	minimum	viable	prototype	(MVP),	and	agile	development.

In	the	customer	development	stage,	the	team	validates	its	business	model	through	ethnographic
studies	of	customers	in	relation	to	their	environments.	Visiting	customers	is	a	central	theme	of
both	the	lean	start-up	approach	and	human-centered	design.	Start-ups	often	make	the	mistake	of
visiting	“routine	users”	(Figure	19.2).	These	customers	are	often	satisfied	with	the	current
solutions	and	product	offerings,	and	thus	provide	limited	insight.	Lead	users	or	early	adopters
who	are	not	satisfied	with	current	solutions	offer	far	more	potential	for	real	insight	and
learning.	Lead	users	(von	Hippel,	1986)	and	early	adopters	are	different	from	other	customers
because	they	are	at	the	leading	edge	of	an	emerging	product	or	process	need	and	have	a	high
incentive	to	find	original	solutions	to	meet	their	own	needs.	For	example,	a	team	developing
new	farm	irrigation	systems	would	benefit	from	spending	time	with	farmers	who	are	in	the
midst	of	a	drought	or	who	operate	in	areas	where	irrigation	costs	are	high,	rather	than	farmers
who	have	access	to	sufficient	affordable	irrigation	using	current	solutions.



Figure	19.2	Schematic	of	the	differences	between	lead	users,	early	adopters,	routine	users,	and
laggards;	lean	start-up	teams	should	focus	on	lead	users	and	early	adopters.

The	third	part	of	the	lean	start-up	approach	is	the	development	of	an	MVP.	There	is	frequently
confusion	around	what	exactly	constitutes	an	MVP.	Most,	when	first	confronted	by	the	concept,
believe	that	the	MVP	is	actually	a	minimal-featured	version	of	the	final	product.	This	is	not	the
case.	Rather,	the	MVP	incorporates	the	minimum	set	of	features	necessary	to	get	early
customer	validation	that	the	company's	long-term	vision	makes	sense.	MVPs	may	take	many
forms,	depending	on	the	stage	of	development	and	the	information	the	prototype	needs	to	yield.
For	example,	the	MVP	shown	in	Figure	19.3a	illustrates	only	the	basic	design	features	for	a
new	nasal	debrider;	the	final	version	of	is	shown	in	Figure	19.3b.



Figure	19.3	Example	of	an	MVP.	(a)	A	very	rough	prototype,	constructed	to	demonstrate	the
minimum	feature	set	in	terms	of	look	and	design	needed	to	get	rapid,	candid	feedback	from
ENT	surgeons).	(b)	Picture	of	the	final	Diego	Gyrus	ENT	debrider.

Source:	(a)	Image	courtesy	of	IDEO;	(b)	courtesy	of	Olympus.

Blank	(2013b)	offers	an	illustrative	example	demonstrating	the	need	to	focus	the	MVP	on	the
customer	needs.	A	California-based	start-up	planned	to	develop	a	series	of	unmanned	serial
drones	to	carry	hyperspectral	imaging	cameras	that	could	tell	famers	where	their	land	required
more	fertilizer	or	water.	The	team	envisioned	the	MVP	as	a	drone	equipped	with	a
hyperspectral	camera.	Their	business	model	was	to	build	a	fleet	of	drones	with	hyperspectral
imaging	cameras.	The	farmer	didn't	really	care	how	the	data	was	collected—just	wanted	the
data.	The	team	confused	the	MVP	in	trying	to	develop	an	early	working	prototype	of	their
envisioned	product	as	a	drone	with	a	hyperspectral	camera.	In	fact,	the	farmers	didn't	really
care	if	the	data	was	collected	with	a	drone,	or	a	plane,	the	MVP,	for	this	customer	set,	was	the
data.	In	the	end,	the	team	rented	a	hyperspectral	camera	and	leased	a	crop	duster	single-engine
plane	that	flew	over	the	fields	to	collect	data,	which	they	then	showed	to	the	farmers	in	their
target	market.

The	final	component	of	the	lean	start-up	process	is	the	iterative	cycle	of	developing	and	testing
MVPs,	which	can	be	described	either	as	agile	development	or	as	build-measure-learn
feedback	loop	(Reis,	2011).	A	key	metric	for	this	process	is	how	quickly	the	team	loops
through	the	process,	developing	successive	MVPs.

19.2	Transformational	and	Disruptive	Innovation:
Defining	the	Domain	Where	the	Lean	Start-up	Process
Should	Be	Used
In	order	to	see	where	the	lean	start-up	approach	can	be	most	productively	implemented	in
enterprises,	it	is	important	to	develop	a	common	framework	and	typology.	Not	every	radical
innovation	will	benefit	from	a	lean	start-up	approach.	For	example,	Intel's	dual-core	processer
doubles	performance	while	reducing	power	consumption.	This	is	a	radical	innovation,	but	it
doesn't	require	a	new	business	model:	Intel	can	leverage	its	current	business	model	since	the



product	is	sold	to	its	current	customers	using	the	company's	existing	channels.	Technology
project	management	tools	designed	for	high-risk	projects,	such	as	Technology	Stage-Gate
(Ajamian	&	Koen,	2002),	are	more	appropriate	to	manage	these	kinds	of	innovations.	In
contrast,	Intel	might	have	found	the	lean	start-up	methodology	to	be	valuable	in	its	failed
attempt	to	get	into	the	mobile	phone	market,	with	chips	built	using	existing	technology	but	sold
through	a	new	channel	to	new	customers	based	on	a	new	value	proposition.

Innovating	outside	an	existing	business	model	has	always	been	difficult	for	large	companies.	In
a	study	of	154	companies,	Bain	and	Company	found	that	the	odds	of	success	dropped	as	low	as
10	percent	when	large	companies	tried	to	develop	products	two	steps	from	their	core,	where
one	step	was	a	single	change	in	the	business	model	(Edwards,	2012).

The	principle	area	that	causes	problems	for	large	enterprises	is	innovating	into	a	new	value
network.	Many	schematics	of	the	innovation	space	map	two	dimensions,	with	newness	of	the
market	and	the	technology	as	the	two	critical	axes.	Christensen	and	Raynor	(2003)	and	Koen,
Bertels,	and	Elsum	(2011)	suggest	a	value	network	dimension	that	is	more	encompassing	than
the	traditional	market	dimension,	capturing	the	unique	relationships	enterprises	build	with	both
their	upstream	(supplier)	and	downstream	(distributor	and	customer)	channels.

Koen	et	al.	(2011)	suggest	a	three-dimensional	innovation	typology	that	captures	value
network,	newness	of	the	technology,	and	the	financial	hurdle	rate;	Figure	19.4a	shows	the	value
network	and	technology	dimensions	of	this	model.	Within	the	technology	dimension,
incremental,	architectural,	and	radical	innovation	are	demarcated.	Incremental	innovation
involves	the	refinement	and	improvement	of	existing	technology.	Architectural	innovation
involves	new	ways	of	integrating	existing	components	into	a	system,	but	no	new	technology.
The	iPod,	for	instance,	incorporated	no	new	technology	but	provided	an	entirely	new	design.
Finally,	radical	innovation,	exemplified	by	Intel's	dual-core	processor,	incorporates	new	core
technology.



Figure	19.4	(a)	Business	model	typology	showing	the	relationship	between	sustaining,
transformational,	and	disruptive	innovation	(b)	and	the	areas	where	the	lean	start-up
methodology	may	best	be	applied	to.



Procter	&	Gamble	developed	its	own	definitions	for	the	different	types	of	innovation:
sustaining,	transformational,	and	disruptive	(Brown	&	Anthony,	2011);	these	are	overlaid	on
Koen	et	al.'s	model	in	Figure	19.4a.

Sustaining	innovations	bring	incremental	improvements	to	existing	products;	they	may
include	radical	technology	innovations,	as	in	the	case	of	the	dual-core	microprocessor
chip.

Transformational	innovations,	sometimes	called	adjacencies,	bring	a	significant
improvement	to	the	existing	product	line	and	often	direct	the	company	into	new	value
networks.	An	example	is	Nespresso,	which	engaged	Nestlé's	coffee	business	into	a	new
value	network	focused	on	young	urban	professionals	willing	to	pay	a	premium	price	for
fine	coffee.

Disruptive	innovations	establish	an	entirely	new	value	network	that	involves
nonconsumers—customers	who	have	not	entered	the	market.	Sony's	Walkman	is	an	example
of	an	architectural	innovation	focused	on	teenagers	who	had	not	previously	owned	audio
playing	devices.

Different	combinations	of	innovation	and	value	network	require	different	project	management
tools,	as	shown	in	Figure	19.4b.	Stage-Gate	and	Technology	Stage-Gate	should	be	used	for
projects	in	the	sustaining	space,	as	the	company	already	has	intimate	knowledge	of	the	value
network	and	the	iteration	required	by	lean	start-up	will	add	costs	and	time	to	the	process.	In
contrast,	a	lean	start-up	approach	should	be	used	for	the	transformational	and	disruptive
innovation,	where	a	probe-and-learn	approach	is	required	to	glean	needed	customer	insight.



19.3	Why	Is	a	Business	Model	a	Valuable	Part	of	the
Lean	Start-up	Process?
The	concept	of	a	business	model	was	first	mentioned	in	an	academic	article	in	1957	(Bellman,
Clark,	Malcom,	Craft,	&	Ricciardi,	1957)	in	the	context	of	building	business	games	for	training
purposes.	The	term	continues	to	confuse	academics	and	practitioners	alike.	Wirtz	(2011),
reviewing	the	academic	literature	around	business	models,	showed	that	there	was	little,	if	any,
agreement	in	the	academic	literature	to	what	constitutes	a	business	model.

The	business	model	canvas	(Figure	19.5),	introduced	by	Osterwalder	and	Pigneur	(2010),
addresses	this	confusion	by	providing	a	visual	encapsulation	of	the	business	model	and	a	clear
vernacular,	which	facilitates	discussion	and	debate	without	sacrificing	the	complexities	of	the
business.	The	business	model	canvas	allows	the	development	team	to	evaluate	the	different
parts	first	separately	and	then	together,	thereby	facilitating	new	insights	that	would	not	have
been	possible.	As	part	of	a	lean	start-up	approach,	the	business	model	canvas	helps	the	team
validate	business	model	hypotheses	until	it	finds	one	that	is	repeatable	and	scalable.

Figure	19.5	Business	model	canvas.
Source:	Osterwalder	&	Pigneur	(2010).

Edward	Tufte	(1997),	a	renowned	scholar	in	the	area	of	information	design	and	visual	literacy,
encourages	the	use	of	data-rich	illustrations	and	emphasizes	the	importance	of	being	able	to



see	all	of	the	key	data	“in	one	common	eye	span.”2	Exploring	the	decisions	leading	up	to	the
1986	explosion	of	the	space	shuttle	Challenger,	in	which	seven	astronauts	died	because	of
leaking	O-rings,	Tufte	posits	that	the	disaster	could	have	been	predicted	had	the	critical
information	all	been	plotted	in	one	descriptive	illustration	that	could	be	surveyed	within	a
single	eye	span	(Tufte,	1997,	p.	49).	The	business	model	canvas	provides	just	such	a	layout	for
the	team,	capturing	all	the	data	needed	to	visualize	the	business	within	one	easily	viewable
graphic.

Because	the	business	model	canvas	functions	as	a	convergence	tool	for	the	project	team,	it	is	a
critical	element	of	the	lean	start-up	process.	But	most	teams,	in	the	beginning,	fail	to
understand	its	value,	feeling	that	the	canvas	contains	no	new	insights	and	replicates	what	they
already	know.	Teams	quickly	come	to	understand	its	value	when	they	begin	to	use	it	as	a	tool	to
organize	and	test	hypotheses	while	simultaneously	accounting	for	the	linkages	that	connect	the
different	elements	of	the	business	model.

19.4	Lean	Start-up	through	the	Lens	of	Human-Centered
Design
Lean	start-up	codifies	many	elements	of	the	human-centered	design	process,	which	solves
problems	by	matching	people's	needs	with	what	is	technologically	feasible	by	developing
simple	prototypes	and	then	iterating	them	until	a	viable	business	strategy	emerges	that	can	be
converted	into	customer	value.

To	accomplish	this	goal,	the	human-centered	design	process	always	begins	with	a	focus	on	the
central	question:	what	is	the	business	problem?	This	approach	helps	teams	avoid	the	typical
error	of	focusing	too	quickly	on	the	idea	or	solution.	Many	innovations	fail	not	because	of	a
fatal	flaw	in	the	solution,	but	because	the	company	fails	to	understand	what	problem	it	is
solving.	The	team	developing	Newton,	Apple's	PDA,	was	so	enamored	with	the	technology
underlying	the	concept	that	they	failed	to	consider	the	unique	set	of	problems	that	the	mobile
user	needed	to	solve.	Segway	failed	because	its	development	process	was	focused	on
transportation	for	everyone	and	not	on	particular	jobs	to	be	done	for	specific	users;	the
company	built	a	huge	plant	at	the	outset—based	on	the	idea	of	transportation	for	everyone—
and	ended	up	with	significant	overcapacity.

Getting	to	the	right	problem	represents	the	pinnacle	of	the	design	process	used	by	the	iconic
design	firm	IDEO.	IDEO's	methodology	consists	of	three	critical	questions:

1.	 What	is	the	right	problem?

As	indicated	in	the	preceding	discussion,	Apple's	Newton	and	Segway	failed	since	they
did	not	understand	the	problem	they	were	solving.	A	quote	from	Einstein	further
emphasizes	the	importance	of	understanding	the	problem:

If	I	had	only	one	hour	to	save	the	world,	I	would	spend	55	minutes	defining	the
problem	and	only	5	minutes	finding	the	solution.



2.	 Who	has	the	problem?

The	heart	of	the	human-centered	design	process	is	a	focus	on	human	values	and	a	deep
empathy	with	users.	Thus,	it	is	necessary	to	identify	which	customers	the	team	plans	to
spend	time	with.

3.	 What	is	the	value	to	the	user	in	solving	the	problem?

The	value	of	a	solution	for	the	customer	is	determined	by	observing	what	people	do,	how
they	think,	what	they	need,	and	what	they	want.	These	determine	the	attributes	of	the
solution	(as	opposed	to	the	solution	itself).

The	business	model	canvas	allows	teams	to	track	the	interactions	between	the	various	elements
of	the	emerging	business	model.	When	the	business	model	canvas	is	used	in	the	context	of	a
human-centered	design	method,	it	is	extremely	valuable	to	separately	evaluate	these	three	core
questions	and	the	solution,	so	that	the	solution	attributes	are	not	confused	with	the	solution.
Keeping	the	problem,	the	customer,	the	solution	attributes,	and	the	solution	separate	in	the
canvas	allows	the	lean	start-up	team	to	build	on	the	key	tenets	of	the	human-centered	design
process.

Unfortunately,	Osterwalder	and	Pigneur's	(2010)	canvas	does	not	allow	for	this	to	the	extent
that	Maurya's	(2012)	lean	canvas	and	the	FEI	canvas3	do.	The	lean	canvas,	shown	in	Figure
19.6,	was	specifically	developed	for	the	start-up	entrepreneur	and	is	intended	to	better	capture
the	uncertainty	and	risk	of	the	start-up	(Maurya,	2011).	The	FEI	canvas,	shown	in	Figure	19.7,
was	developed	to	support	the	front	end	of	innovation	in	large	enterprises.



Figure	19.6	The	lean	canvas.
Source:	Maurya	(2012).



Figure	19.7	FEI	canvas.
©	2014	Innosight	LLC	and	Peter	Koen.

The	attributes	of	the	three	canvases	are	compared	in	Table	19.1.	The	lean	and	FEI	canvases
share	five	attributes	with	the	Osterwalder	and	Pigneur	canvas,	but	also	encompass	a	number	of
other	attributes.	These	differences	reflect	the	different	intents	of	the	three	canvases.	For
example,	the	lean	start-up	canvas	does	not	have	a	box	for	external	resources,	as	Maurya	(2011)
believes	that	entrepreneurial	start-ups	should	focus	on	customers	before	looking	at	developing
partnerships.	In	a	similar	vein,	the	FEI	canvas	includes	additional	boxes	intended	to	capture
the	particular	context	of	front-end	innovation	in	a	large	corporation.	Osterwalder	and
colleagues	(2014)	recently	published	the	value	proposition	canvas	(Figure	19.8),	which	fill
many	of	the	gaps	in	the	original	version.

Table	19.1	Attributes	of	Business	Model	Canvases

Attributes Areas	which	are	unique Maurya's	(2012)
Lean	Canvas

FEI	Canvas

Major	Focus Sustaining	projects Start-ups Transformational	and
disruptive	innovation	in



large	enterprises.
Key	Partners 1.	Who	are	the	key

partners,	suppliers?	What
key	resources	and	activities
are	we	acquiring	from	the
partners?

Missing	since	the	start-
up	should	first	focus	on
customers	rather	than
partners.

Partners	are	included	as
part	of	the	redefined	key
processes	box.

Key
Activities

2.	What	are	the	key
activities	that	our	value
proposition,	distribution
channels,	customer
relationships,	and	revenue
streams	require?

Missing	since	the	key
activities	can	be
determined	once	you
know	the	solutions.

Key	activities	required	to
accomplish	the	business
model	are	embedded	in
the	other	elements	of	the
canvas.

Key
Resources

3.	What	resources	do	our
value	proposition,
distribution	channels,
customer	relationships,	and
revenue	streams	require?

Replaced	by	Unfair
Advantage	box	since
many	key	resources—
but	not	all—create
competitive	advantage.

1.	Key	resources	needed
to	deliver	the	customer
value	proposition	(CVP).

Value
Proposition

4.	What	customer	value	do
we	deliver?	What	problems
are	we	solving?	What
solutions	are	we	offering?
What	customer	needs	are
we	satisfying?

1.	Value	proposition:
restated	in	terms	of	a
compelling	message
that	states	why	you	are
different	and	worth
paying	attention	to.

The	value	proposition	is
the	CVP,	which	is
captured	in	elements	1
through	8.

Customer
Relationships

5.	What	type	of
relationships	do	our
customer	segments	expect?

Captured	in	the	customer	segment	box.

Channels 6.	Through	which	channels
do	our	customer	segments
want	to	be	reached?

2.	Channels 2.	Channels

Customer
Segments

7.	Who	are	we	creating
value	for,	and	who	are	our
most	important	customers?

3.	Customer	segments 3.	Formulated	as	customer
circumstance

Cost
Structure

8.	What	are	the	most
important	costs	inherent	in
our	business	model?

4.	Cost	structure 4.	Cost	structure

Revenue
Streams

9.	What	are	our	customers
willing	to	pay?

5.	Revenue	streams 5.	Revenue	streams	and
adoption

Unique	to	both	Maurya	Lean	Canvas	and	FEI	Canvas
Problem What	is	the	problem	you 6.	Problem,	separate 6.	Problem,	formulated	as



are	solving? box	highlights	fact	that
most	start-ups	fail
because	they	fail	to
understand	what
problem	they	are
solving.

either	a	POV	or	“job	to	be
done”	statement.

Solution What	is	the	solution? 7.	Solution;	broken	out
from	the	problem	and
value	proposition
boxes	to	help	teams
focus.

7.	Solution

Key	Metrics Defines	the	key	metrics	that
the	start-up	should	be
addressing.

8.	Key	metrics;
encourages	selection
of	three	key	metrics	to
foster	focus.

Missing	since	this	is	not
sufficiently	important	for
enterprises.

Unfair
Advantage

Competitive	advantage	or
barriers	to	entry.

9.	Unfair	advantage:
elements	of	advantage
(or	other	firms'
advantage)	that	can't	be
easily	copied	or
bought.

8.	Competition	and
barriers

Unique	to	FEI	Canvas
Key
Processes

These	are	the	key	processes
that	a	company	uses	to
deliver	its	customer	value
proposition	in	a
sustainable,	repeatable,
scalable,	and	manageable
way.

9.	Key	processes—
processes	that	are	unique
to	the	corporation	and
needed	to	deliver	the
value	proposition	and
enable	competitive
advantage

Solution
Attributes

What	are	the	attributes
which	you	need	to	deliver
to	the	customer?	Which
problems	are	you	solving
with	the	attributes?

10.	Customer	attributes—
separates	solution
attributes	from	the
solution

Payment
Structure

What	is	the	price	and	how
does	the	customer	pay	for
the	solution?

11.	Payment	structure

Risks	and
Assumptions

What	are	the	top	three	risks
and	assumptions?

12.	Risks	and	assumptions
—All	FEI	projects	have
risks	and	assumptions	that



must	be	made	explicit

Figure	19.8	Value	proposition	canvas.
Source:	Osterwalder,	Pigneur,	Bernarda,	&	Smith	(2014).

Each	of	the	three	canvases	aligns	with	the	human-centered	design	approach	to	varying	degrees,
as	illustrated	in	Table	19.2.	In	the	original	business	model	canvas,	three	of	the	four	building
blocks	of	human-centered	design	are	not	accounted	for,	although	the	value	proposition	canvas
addresses	all	of	these	shortcomings.	For	instance,	the	problem	definition	is	included	in	the
customer	segment	portion	of	the	value	proposition	canvas	using	“jobs	to	done”	language	and
the	value	to	users	in	solving	the	problem,	captured	only	generically	in	the	original	business
model	canvas,	is	expanded	with	its	own	box	in	the	value	proposition	canvas.	The	solution	is
also	missing	from	the	original	canvas,	but	detailed	in	the	value	proposition	canvas,	although
the	need	to	pair	the	original	business	model	canvas	with	the	value	proposition	canvas	violates
Tufte's	(1997)	insistence	that	effective	tools	must	capture	all	critical	information	in	a	single
eye	span.



Table	19.2	Comparison	of	Human-Centered	Design	Attributes	with	the	Different	Business
Model	Canvas

Human-Centered
Design	Attributes

Osterwalder	&	Pigneur
(2010)
Business	Model	Canvas

Osterwalder
et	al.	(2014)
Value
Proposition
Canvas

Maurya	(2012)
Lean	Canvas

FEI
Canvas

What	is	the	right
problem?

Included	in	the	value
proposition	part	of	the
canvas

Customer
jobs,
included	as
part	of
customer
segments

Problem	box Problem
box

Who	has	the
problem	(i.e.,	who
is	the	customer)?

Captured	in	customer
segments

Expanded
definition	of
customer
segments

Customer	box Customer
Segments
box

What	is	the	value
to	the	user	to	solve
the	problem	(i.e.,
what	are	the
solution
attributes)?

Presumably	included	in
the	value	proposition	box,
though	it's	not	exactly
clear	what	“value
proposition”	encompasses

Gain
creators	and
pain
relievers

Presumably	included
in	the	value
proposition	box,
though	it's	not
specifically
identified	as	such.

Solution
Attributes
box

The	solution Missing	from	the	canvas Highlighted
as	products
and	services

Solution	box Solution
box

Note:	Shaded	areas	indicate	that	the	canvas	has	a	separate	box	congruent	with	the	human-centered	design	attribute.

The	lean	canvas	separates	the	problem,	which	customers	have	the	problem,	and	the	solution
into	separate	boxes.	Solution	attributes	are	not	assigned	to	a	particular	box;	presumably,	they
should	be	included	in	the	value	proposition	box,	which	calls	for	a	“single,	clear,	compelling
message	that	states	why	you	are	different	and	worth	paying	for”	(Maurya,	2012,	p.	5).	The	FEI
canvas,	which	was	designed	with	the	human-centered	design	perspective	in	mind,	has	separate
boxes	for	all	four	of	the	core	design	principles.

In	summary,	the	human-centered	design	approach	evaluates	the	project	through	the	lens	of	the
problem,	asking	the	development	team	to	define	the	problem,	identify	who	has	the	problem
(i.e.,	who	the	customer	is),	and	map	the	value	proposition	or	the	attributes	required	in	the
solution.	Osterwalder	and	Pigneur's	original	business	model	canvas	was	designed	to	be	used
in	a	sustaining	business,	where	it	is	less	important	to	define	the	problem.	This	could	limit	its
use	as	a	brainstorming	tool	in	transformational	and	disruptive	innovations,	where	it	is	critical
for	teams	to	be	able	to	work	on	problem,	the	customer,	the	solution	attributes,	and	the	solution



separately.	In	contrast,	the	lean	and	FEI	canvases	separate	out	these	four	human-centered
design	attributes	into	separate	areas.

19.5	Implementing	the	Lean	Start-up	Approach	in
Enterprises
Based	on	the	author's	experience	implementing	a	lean	start-up	approach	in	three	Fortune	100
companies	and	teaching	lean	start-up	as	part	of	several	14-week	executive	MBA	course,
companies	consistently	stumble	in	five	ways:

1.	 Companies	struggle	at	getting	to	the	right	problem.

Even	experienced	teams	are	often	unsure	what	problem	they	were	working	on—even	as
they	are	typically	clear	about	the	unmet	customer	needs	and	the	solution.	The	practice	of
formulating	the	problem	from	the	point	of	view	of	the	user,	or	POV,	promoted	by	IDEO's
process	(Bootcamp	Bootleg4),	is	a	powerful	reframing	methodology	that	is	grounded	in	the
needs	and	insights	of	users.

The	POV	has	three	elements:	(1)	the	user,	(2)	the	user's	need,	and	(3)	observation	of	the
user	in	his	or	her	environment	and	interpretation	of	the	observations.	IDEO	teams	often
take	weeks	and	sometimes	even	months	to	get	the	POV	right.	For	example,	a	typical
problem	statement	for	a	group	working	on	developing	nutritious	food	might	be	“A	teenage
girl	needs	more	nutritious	food	because	vitamins	are	vital	to	good	health.”	The	same
problem	formulated	as	a	POV	could	be	“A	teenage	girl	with	a	bleak	outlook	needs	to	feel
socially	accepted	when	eating	healthy	food	because	in	her	group	a	social	risk	is	more
dangerous	than	a	health	risk”	(Bootcamp	Bootleg,	2010,	p.	21.)	The	first	formulation	is	a
statement	of	fact,	while	the	second	POV	formulation	is	an	actionable	description	that
drives	empathy,	provides	direction	for	the	effort	to	develop	solutions,	and	serves	as	a
defining	vision	for	the	team.

2.	 Companies	often	confuse	solution	attributes	with	the	solution.

It	is	difficult	to	separate	out	solution	attributes	without	falling	into	the	trap	of	talking	about
the	value	of	different	solutions.	The	use	of	a	solution	attributes	map,	illustrated	in	Figure
19.9,	can	keep	teams	from	falling	into	this	trap.	In	the	example	diagram,	which	offers	a
hypothetical	map	for	a	single-use	coffee	product,	the	four	key	solution	attributes	are	coffee
taste,	ready	to	drink	time,	time	to	clean,	and	easy	to	use.	The	map	illustrates	how	each
competitor	measures	up	on	each	attribute	and	assesses	the	relative	importance	of	each
attribute	to	the	user.	In	the	example,	the	attributes,	competitor	ratings,	and	relative
importance	ratings	are	all	illustrative;	in	actual	use,	these	factors	would	be	derived	from
customer	feedback.



Figure	19.9	Solution	attributes	map.

3.	 Teams	focus	on	the	wrong	customers.

In	almost	all	of	the	projects	the	author	worked	with,	teams	interviewed	routine	customers
rather	than	lead	users	or	early	adopters.	Routine	customers	typically	want	the	same	product
or	service	they	are	currently	using	with	higher	performance	or	at	a	lower	cost;	they
typically	don't	see	the	value	of	a	transformational	or	disruptive	innovation.	Steelcase	made
this	error	in	developing	their	Aero	chair,	which	eventually	turned	out	to	be	one	of	their
most	successful	products.	Many	of	the	company's	mainstream	customers	disliked	the	new
chair's	design,	commenting	that	it	looked	like	a	lawn	chair	skeleton	that	was	yet	to	be
finished.	The	chair	found	an	audience	among	customers	who	had	difficulty	being
comfortable	in	the	existing	chairs,	some	of	whom	had	back	problems—in	other	words,	the
users	with	the	biggest	problems	unaddressed	by	current	solutions.

4.	 Most	teams	envision	the	prototype	as	a	fully	featured	solution.

In	most	cases,	team	members	wanted	to	show	potential	customers	a	fully	featured
prototype,	presumably	to	avoid	embarrassing	themselves	or	offending	their	users.	As	one
team	remarked,	“How	can	we	show	this	very	rough	prototype	to	an	experienced	surgeon?
After	all,	we	are	a	high-quality	medical	device	company.”	Teams	had	difficulty
understanding	that	the	value	of	the	prototype	was	to	invite	conversation	and	feedback.
Proponents	of	design	thinking	advocate	low-resolution	prototypes	made	up	of	paper,	pipe
cleaners,	cardboard,	and	Lego	bricks	to	rapidly	depict	the	solution	along	a	tangible
dimension.	The	objective	of	the	prototype	is	to	test	particular	solution	attributes	of	the



product	being	developed,	not	to	offer	a	realistic	model	of	the	final	product.

5.	 Teams	consistently	make	incorrect	assumptions	about	channels,	cost	structure,	and
adoption	rates.

Based	on	an	in-depth	retrospective	study	of	three	large	enterprises	developing	business
models	outside	their	core,	Bertels,	Koen,	and	Elsum	(2015)	identify	three	components	of
the	new	business	model	that	are	most	susceptible	to	false	assumptions:	channels,	cost
structures,	and	product	adoption	rates.	The	enterprises	had	fewer	false	assumptions	in
other	areas	of	the	canvas,	primarily	because	these	changes	are	relatively	easy	to	identify
and	firms	can,	with	effort,	resolve	known	uncertainties.	For	example,	one	of	the	new
businesses	studied	involved	a	large	change	from	the	traditional	market;	the	company	spent
six	months	conducting	sophisticated	ethnographic	studies	to	determine	the	needs	of	the
market.	However,	companies	had	ingrained	ways	of	thinking	about	cost	structures,	tended
to	expect	similar	adoption	rates	for	new	products,	even	breakthrough	innovations,	as	they
had	seen	with	their	sustaining	products,	and	thought	that	the	new	products	would	fit	within
existing	channels.	Accordingly,	they	adopted	new	business	models	with	the	same	overhead
structure	associated	with	their	sustaining	businesses.	They	were	well	aware	that	they	did
not	know	their	new	markets,	and	so	extensively	studied	those	users.	However,	they
assumed	channel	dynamics,	cost	structures,	and	adoption	rates	were	well	understood	and
so	failed	to	give	them	sufficient	attention.

19.6	Conclusion
Large	enterprises	usually	have	well-honed	processes	for	developing	sustaining	projects	but
lack	similar	methods	for	transformational	and	disruptive	innovations,	which	require	an
iterative	“probe-and-learn”	process.	The	lean	start-up	process,	which	consists	of	developing
the	business	model,	identifying	the	customer,	building	a	minimum	viable	prototype,	and
engaging	in	agile	development	cycles,	offers	a	gold-standard	methodology	for	innovations	that
require	a	learning	strategy	as	they	need	to	search	for	a	business	model	while	sustaining
innovations	execute	on	their	current	one.	Human-centered	design,	which	at	its	root	focuses	on
solving	problems	by	matching	needs	with	what	is	technologically	feasible,	moves	toward	these
goals	through	an	iterative	approach	involving	customer	empathy	and	the	use	of	simple
prototypes;	this	iterative	approach	embodies	many	of	the	characteristics	of	the	lean	start-up
methodology.	Just	as	the	lean	start-up	process	focuses	on	the	business	model,	the	human-
centered	design	approach	begins	with	a	focus	on	the	problem,	building	its	exploration	around
four	key	questions:	What	is	the	business	problem?	Who	has	the	problem?	What	is	the	value	to
the	user	in	solving	the	problem?	What	are	the	attributes	of	the	solution?

The	business	model	canvases	used	in	the	lean	start-up	process	accommodate	these	questions	to
varying	degrees.	The	original,	and	very	popular,	business	model	canvas	(Osterwalder	&
Pigneur,	2010)	does	not	allow	teams	to	separate	out	these	areas,	although	the	new	Osterwalder
and	colleagues'	(2014)	value	proposition	canvas	does.	The	lean	canvas	(Maurya,	2012),	which
was	developed	specifically	for	start-ups,	separates	out	the	first	two	items,	and	the	FEI	canvas,



which	was	developed	to	support	the	FEI	in	large	enterprises,	offers	separate	spaces	for	all	of
them.

Large	enterprises	implementing	a	lean	start-up	approach	struggle	in	five	areas:	getting	to	the
right	problem;	focusing	on	the	right	customers;	separating	solution	attributes	from	the	solution;
envisioning	the	minimum	viable	prototype;	and	questioning	assumptions	around	channels,	cost
structure,	and	adoption	rates	for	the	new	innovation.	The	lean	start-up	process	has	the	potential
to	become	the	gold	standard	project	management	process	for	transformational	and	disruptive
innovations	in	much	the	same	way	that	the	Stage-Gate	process	is	the	gold	standard	process	for
sustaining	innovations.
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Consumer	Responses	and	Values



Chapter	20
Consumer	Response	to	Product	Form1

Mariëlle	E.	H.	Creusen
Delft	University	of	Technology

Introduction
The	appearance	of	a	product	communicates	product	information,	and	also	has	value	for
consumers	in	itself	(Bloch,	1995).	Product	form	or	appearance	refers	to	the	visual	exterior
design	of	a	product	and	is	often	the	first	information	that	people	perceive	about	a	product.	The
appearance	of	a	product	should	therefore	attract	consumers	and	communicate	the	right
impression	about	other	product	attributes.	The	visual	appearance	of	products	can	also	be	used
to	express	the	values	of	the	brand.	Ideally,	the	product	form	should	be	recognized	as	an	integral
aspect	of	the	product	and	be	addressed	early	on	in	the	development	process.	A	design	thinking
approach	explicitly	includes	customer	needs—including	more	elusive	ones—in	the	product
development	process	by	iteratively	converging	on	concepts	with	a	high	likelihood	of	market
success.	Prototypes	are	made	and	iterated	on	based	on	external	feedback	(e.g.,	from
consumers),	including	the	appearance	of	the	product	in	the	iteration	toward	a	viable	product.

This	chapter	offers	insights	that	help	in	making	strategic	decisions	about	the	appearance	of	a
product.	In	addition,	these	insights	are	useful	in	creating	designs	to	test	with	customers,	and	in
interpreting	customer	feedback	in	the	Create	and	Evaluate	modes	of	the	design	thinking
framework	(see	Chapter	1).	The	focus	in	this	chapter	will	be	on	tangible	goods.	The	chapter
starts	with	an	overview	of	the	ways	in	which	the	visual	appearance	of	a	product	influences
consumer	product	perception	and	preference.	Next,	the	chapter	will	shed	light	on	how	product
form	characteristics,	such	as	shape	and	color,	influence	consumer	perception.	This	helps	in
engendering	certain	impressions	or	influences	of	product	form.	The	chapter	also	covers	factors
related	to	the	product,	consumer,	and	context	that	influence	the	way	in	which	product	form
impacts	consumers.	This	helps	managers	in	determining	what	a	new	product	should	look	like.
The	chapter	ends	with	implications	for	the	practice	of	new	product	development.

20.1	How	Product	Form	Influences	Consumer	Product
Evaluation
The	different	ways	in	which	the	appearance	of	a	product	can	influence	consumers	are
summarized	in	six	“roles	of	product	appearance”	(Creusen	&	Schoormans,	2005).	Product
form	can	provide	aesthetic	value	to	consumers.	The	appearance	of	a	product	may	attract
consumers	or	repel	them.	Second,	the	appearance	of	a	product	can	provide	symbolic	value	to
consumers.	People	often	choose	product	forms	that	fit	with	or	express	their	personality,	as
products	can	look	serious,	playful,	or	masculine.	For	example,	deodorants	for	men	express



masculinity	by	their	dark	colors,	while	deodorants	for	females	often	have	softer	colors.	In
addition,	a	unique	design	can	be	used	to	convey	social	status,	such	as	in	the	case	of	an
exclusive	handbag.

The	appearance	of	a	product	also	communicates	impressions	about	functional	types	of	product
value.	Such	impressions	influence	feature	judgments	even	after	more	objective	feature
information	is	provided	(Hoegg	&	Alba,	2011).	By	looking	at	a	product,	consumers	form	an
impression	about	the	ease	of	use	and	functionalities.	For	example,	a	product	with	a	small
number	of	buttons	looks	easy	to	operate,	while	many	buttons	seems	to	indicate	many
functionalities.	In	addition,	the	appearance	of	a	product	can	communicate	high-performance
quality	to	consumers.	For	example,	a	black	coffee	maker	with	metal	parts	looks	of	higher
quality	than	a	white	plastic	one.	Such	impressions	about	ease	of	use,	functionalities,	and
quality	may	or	may	not	be	correct.	In	any	case,	it	is	useful	for	companies	to	be	aware	of	the
inferences	people	make	by	just	looking	at	their	product.

The	exterior	design	of	a	product	can	draw	attention,	for	example,	in	a	retail	environment.	A
design	that	differs	from	other	designs	within	that	product	category	attracts	consumer	attention,
such	as	the	Philips	Alessi	coffeemaker	did	at	the	time	of	its	introduction	(see	Figure	20.1).
However,	when	a	product	looks	too	different	from	other	products,	people	may	not	recognize	it
for	what	it	is,	for	example,	a	coffeemaker.	This	brings	us	to	the	ease	with	which	a	product	can
be	identified,	and	whether	it	will	be	categorized	into	a	new	subcategory,	setting	it	apart	from
other	products	in	the	category.	The	categorization	of	a	product	can	be	influenced	by	its	visual
appearance.	For	example,	the	distinctive	design	of	the	Dyson	bladeless	fan	promotes	that
people	categorize	it	as	a	new	kind	of	fan	(see	Figure	20.2).	And	vegetarian	alternatives	often
look	similar	to	meat	products	so	that	consumers	will	consider	them	as	an	alternative.

Figure	20.1	Philips	Alessi	coffeemaker.
©Philips.



Figure	20.2	Dyson	Cool™	tower	fan.
Courtesy	of	Dyson.

For	managers,	it	is	important	to	know	which	of	these	“product	appearance	roles”	will	be
influential	in	their	market,	and	some	guidelines	are	given	later	in	this	chapter.	The	next	section
shows	how	specific	product	form	characteristics	influence	the	roles	of	product	appearance	for
consumers.	This	helps	in	designing	a	product	form	that	engenders	certain	impressions	or
influences.

20.2	Product	Form	Characteristics	and	Consumer
Perceptions
A	lot	of	research	has	focused	on	determining	design	factors	that	influence	the	aesthetic
attractiveness	of	objects	and	products,	such	as	visual	unity,	visual	complexity,	symmetry,	visual
typicality,	size,	and	color.	However,	the	influence	of	these	design	factors	on	consumer
perception	of	other	types	of	product	value,	such	as	performance	quality	and	ease	of	use,	has
received	far	less	attention.	For	managers,	it	is	important	to	consider	the	influence	of	product
form	characteristics	on	all	relevant	types	of	product	value,	not	only	aesthetic	appeal.	For
example,	a	smaller	size	and	fewer	buttons	may	increase	the	aesthetic	attractiveness	of	a
product	but	may	also	decrease	its	perceived	performance	and	ease	of	use.

The	influence	of	some	important	visual	design	factors	on	consumer	product	perceptions	is
described	below	(see	Table	20.1	for	an	overview).



Table	20.1	The	Influence	of	Product	Form	Characteristics	on	the	Different	Product	Appearance
Roles

Typicality Novelty Unity Complexity Symmetry Good
Proportion

Size/
Shape/
Color

Drawing	attention − +
Ease	of
categorization

+ −

Providing	aesthetic
value

+ + + − + +

Providing	symbolic
value

+

Communicating
functionality

+

Communicating	ease
of	use

− −

Quality	impression + + +

Note:	“+”	indicates	that	a	positive	influence	has	been	found,	“–”	indicates	that	a	negative	influence	has	been	found,	and	empty
shaded	cells	indicate	that	the	influence	depends	on	the	execution	of	these	factors	(see	the	text).

Visual	Typicality	and	Novelty
Visual	typicality	is	the	similarity	to	the	appearance	that	most	consumers	associate	with	the
product	category	(Garber,	1995).	For	example,	a	chair	with	four	legs	looks	more	typical	than	a
one-legged	chair	does.	Visual	typicality	has	been	found	to	positively	influence	aesthetic
preference.	Visual	novelty	pertains	to	the	originality	of	a	design.	Visual	typicality	and	novelty
are	negatively	correlated,	and	people	tend	to	prefer	designs	with	an	optimal	combination	of
both,	such	as	a	table	lamp	with	a	typical	overall	shape	but	novel	material	(Hekkert,	Snelders,
&	van	Wieringen,	2003).	Such	products	look	familiar	but	also	slightly	different	and	thereby
interesting.

Although	in	general	visual	typicality	with	a	touch	of	novelty	seems	to	be	preferred,	for	some
products	or	people	a	more	distinctive	design	is	better.	This	is	the	case	for	products	for	which
prestige	or	exclusiveness	is	important,	such	as	sports	cars.	Also,	people	with	a	high	need	to
distinguish	themselves	(i.e.,	a	high	“need	for	uniqueness”)	tend	to	prefer	atypical	designs.	An
atypical	appearance	can	also	help	to	differentiate	products	from	competitors	or	from	a	negative
category	image,	such	as	for	a	wheelchair.	A	distinctive	appearance	can	help	in	communicating
new	functional	attributes,	as	in	the	Dyson	bladeless	fan	(see	Figure	20.2).	In	addition,	visual
novelty	tends	to	lower	perceptions	of	usability	and	heighten	perceptions	of	performance
quality	(Mugge	&	Schoormans,	2012a,	2012b).

Often	to	the	frustration	of	designers,	consumers	tend	to	dislike	novel	designs	at	first	sight,	and



react	negatively	to	those	in	concept	tests.	Repeated	exposure	increases	ease	of	processing	and
thereby	aesthetic	liking	(Reber,	Winkielman,	&	Schwarz,	1998).	Indeed,	repeated	exposure
increases	the	perceived	attractiveness	of	innovative	designs,	but	not	of	more	typical	designs
(Carbon	&	Leder,	2005).	So	in	order	to	get	a	valid	assessment	of	consumer	liking,	companies
should	use	repeated	exposure	or	allow	consumers	time	to	get	used	to	novel	designs.

Visual	Design	Principles
General	visual	design	principles	such	as	complexity,	symmetry,	unity,	and	proportion	influence
aesthetic	preference.	Research	shows	that,	in	general,	people	aesthetically	prefer	low	(but	not
too	low)	complexity,	high	symmetry,	high	unity,	and	good	proportions.	Unity	indicates	a
congruity	among	the	elements	in	a	design.	The	proportion	of	the	length	to	width	of	a	product
can	influence	purchase	intentions	(Raghubir	&	Greenleaf,	2006).	Aesthetic	preference	for
specific	proportions	(e.g.,	the	“golden	ratio”)	has	been	proposed,	but	there	is	little	evidence
for	this;	the	proportions	that	consumers	value	depend	on	the	kind	of	product.

Next	to	aesthetic	preference,	these	visual	design	principles	also	influence	the	perception	of
other	types	of	product	value.	For	example,	higher	visual	unity	in	a	design	increases	perceived
product	quality	(Veryzer	&	Hutchinson,	1998),	as	does	higher	visual	complexity	(Creusen,
Veryzer,	&	Schoormans,	2010).	Visual	complexity	indicates	functional	complexity	to
consumers.	In	addition,	visual	complexity	lowers	perceived	ease	of	use	when	people	want	few
functionalities	(no	“bells	and	whistles”),	but	increases	usability	impressions	for	people
desiring	many	functionalities.	The	level	of	visual	complexity	in	a	design	should	be	determined
with	care,	as	people	generally	dislike	complexity.	Lower	symmetry	increases	the	perceived
ease	of	use	of	a	product,	probably	because	differentiation	in	button	placing,	shape,	and	size—
that	is,	less	symmetry—helps	the	user	to	distinguish	these	buttons	in	use	(Creusen	et	al.,	2010).

Size,	Shape,	and	Color
The	influence	of	shape	on	product	value	perceptions	has	been	shown	in	the	previous	section
about	visual	design	principles,	but	there	are	more	ways	in	which	shape	influences	perceptions.
For	example,	product	or	package	shape	influences	the	perception	of	stability	(Murdoch	&
Flurscheim,	1983),	and	thereby	perceived	ease	of	use.	For	instance,	a	tapered	form	with	a
large	base	looks	stable	compared	to	a	small	and	tall	product.	Although	the	product	is	designed
to	be	stable,	consumers	might	conclude	it	is	not	after	seeing	it,	and	choose	another	product.
Curved	products	are	in	general	preferred	to	angular	ones	(e.g.,	Bar	&	Neta,	2006),	although
such	preferences	may	change	over	time.	For	example,	cars	shifted	from	angular	shapes	in	the
1980s	to	more	organic	shapes	in	the	1990s	and	beyond.	However,	square	or	angular	products
more	easily	fit	into	a	corner	than	rounded	forms,	and	may	be	preferred	for	this	ease	of	use-
related	reason	(Creusen	&	Schoormans,	2005).	Also,	people	attach	symbolic	associations	to
certain	product	shapes	(Schmitt	&	Simonson,	1997).	For	example,	rounded	shapes	tend	to	look
soft	and	feminine,	while	angular	and	straight	forms	tend	to	look	dynamic	and	masculine.

Large	shapes	are	perceived	as	powerful	and	strong,	while	small	shapes	appear	delicate	and
weak.	In	addition,	bigger	objects	look	heavier	(Walker,	Francis,	&	Walker,	2010).	The	way



size	is	evaluated	varies	strongly	with	cultural	and	regional	norms	(Schmitt	&	Simonson,	1997).
Product	size	also	influences	more	indirect	consequences	of	use,	such	as	whether	the	product
fits	in	a	drawer,	which	could	be	important	for	consumers	(Creusen	&	Schoormans,	2005).	In
addition,	package	container	height	influences	volume	perceptions	of	consumers	(e.g.,	Raghubir
&	Krishna,	1999).
Color	influences	aesthetic	appreciation,	symbolic	associations,	ease	of	use,	and	quality
perceptions.	In	addition,	it	can	grab	attention	and	is	used	to	foster	company	and	brand	identity
and	recognition	(Elliot	&	Maier,	2014;	Schmitt	&	Simonson,	1997).	An	example	of	a	usage-
related	perception	is	that	darker	objects	look	heavier	than	more	brightly	colored	ones	(Walker
et	al.,	2010).	In	addition,	buttons	that	contrast	in	color	from	a	product's	casing	make	it	easier	to
locate	controls,	which	might,	for	example,	be	important	for	an	alarm	clock.	Bright	or	colorful
packages	can	imply	low	quality,	whereas	the	use	of	low	saturated	colors	suggests	higher
quality	(Scott	&	Vargas,	2007).	The	colors	of	food	and	their	packages	establish	taste
expectations	(e.g.,	Hoegg	&	Alba,	2007).	Some	associations	with	color	seem	to	be	relatively
constant,	although	the	desirability	and	meaning	of	a	color	depend	on	the	object	(e.g.,	a
coffeemaker	or	a	table	lamp)	and	the	style	of	this	object	(e.g.,	modern	or	classic)	(e.g.,
Labrecque,	Patrick,	&	Milne,	2013).	The	effect	of	a	color	depends	on	the	rest	of	the	product,
as	an	aesthetic	judgment	is	found	to	be	holistic.	For	example,	the	salmon	pink	color	of	the
Philips	Alessi	coffeemaker	(see	Figure	20.1)	suits	this	product,	but	not	a	more	typically	shaped
coffeemaker.	Furthermore,	there	are	large	differences	in	the	experience	of	form	and	color
between	individuals,	cultures,	times,	and	contexts.	So	consumer	associations	with	color	should
best	be	tested	in	the	right	context	with	the	actual	target	group.

20.3	In	What	Way	Will	Product	Form	Impact	Consumer
Product	Evaluation?
Several	factors	that	influence	the	way	in	which	product	appearance	influences	consumer
product	evaluation	will	be	treated	below.

Product	Category-Related	Factors
The	product	aspects	that	are	important	to	consumers,	and	thereby	the	influence	of	different
roles	of	the	product	appearance,	depend	on	the	type	and	amount	of	consumers'	purchase
motivation	and	the	social	significance	of	the	product	category	(see	Table	20.2).

Type	of	purchase	motivation.	Two	main	types	of	purchase	motivation	can	be
distinguished,	namely	utilitarian	and	expressive	motivation,	of	which	the	latter	can	be
subdivided	into	hedonic	and	symbolic	motivation	(e.g.,	Park	&	Mittal,	1985).	For	a
product	that	is	mainly	bought	for	utilitarian	reasons,	such	as	a	power	drill,	functional
performance	is	of	main	importance	to	the	buyer.	When	hedonic	motivation	is	the	main
reason	for	purchase,	sensory	enjoyment	is	important	to	consumers,	such	as	when	buying	ice
cream,	a	DVD,	or	a	nice	picture	to	put	on	the	wall.	Symbolic	purchase	motivation	indicates
the	desire	to	enhance	your	self-esteem	and/or	project	a	desired	image	to	others	by	means	of



the	product,	such	as	a	watch	or	a	handbag.	Many	products	have	both	utilitarian	and
expressive	significance	for	consumers.	Think	of	a	car:	performance	aspects,	such	as	fuel
consumption,	and	hedonic	and	symbolic	aspects,	such	as	an	attractive	styling	that	fits	the
kind	of	person	you	want	to	be,	both	play	a	role.

Importance	of	the	product.	Consumers	are	more	involved	in	the	purchase	decision	for	a
car	or	a	pair	of	shoes	than	for	a	stapler	or	a	carton	of	milk,	and	therefore	will	put	more
effort	into	making	a	decision	about	such	a	product.	Consumer	involvement	differs	between
product	categories	that	are	low	in	purchase	risk—such	as	consumer	packaged	goods—and
more	expensive	or	socially	significant	product	categories.	When	the	product	is	not
important	to	them,	consumers	want	to	minimize	their	effort	in	making	a	purchase	decision.
Attention	drawing	and	ease	of	categorization	based	on	the	product's	appearance	will	be
influential	in	such	a	case,	as	consumers	will	only	look	at	product	alternatives	that	either
draw	their	attention	or	are	easily	identified	because	of	their	typical	look	(see	Garber,
1995).	People	often	buy	the	same	brand	out	of	habit,	so	for	well-known	brands	it	is	not
wise	to	change	their	design	too	much,	as	people	might	no	longer	recognize	the	product.
This	could	lead	to	the	choice	of	another	brand.	In	addition,	consumers	with	little	interest	or
product	knowledge	in	a	certain	product	category	tend	to	use	easy-to-spot	product
characteristics,	such	as	price	or	brand	name,	as	cues	for	quality.	The	appearance	of	a
product	can	be	such	a	quality	cue	(Dawar	&	Parker,	1994).	This	means	that	product	form	is
more	often	used	as	a	cue	for	quality	for	products	in	which	consumers	are	less	involved	or
when	they	have	little	product	knowledge,	such	as	in	the	case	of	more	radically	new
products.	Because	of	their	lack	of	interest	or	knowledge	in	interpreting	more	detailed
information,	the	impression	about	the	product	quality	that	the	appearance	of	the	product
gives	consumers	can	be	rather	influential.

Social	significance	of	products.	Both	expressive	and	functional	product	aspects	are	found
to	be	more	important	for	socially	significant	products	(Creusen,	2010).	These	are	products
that	are	used	in	public	rather	than	in	private.	For	example,	a	car,	chair,	or	coffeemaker	can
be	seen	by	other	people	on	the	street	or	visiting	your	home.	However,	only	few	people	will
see	your	alarm	clock,	bathroom	scale,	or	shaving	device.	The	importance	of	aesthetic	and
symbolic	aspects,	functionalities,	ease	of	use,	and	quality	is	found	to	be	higher	for
socially	significant	products.



Table	20.2	Product	Category-Related	Factors	and	the	Relative	Importance	of	Different	Product
Appearance	Roles

Low-
Involvement
Product

Low	Product
Knowledge
(Newness)

Expressive
Purchase
Motivation

Utilitarian
Purchase
Motivation

Socially
Significant
Products

Drawing
attention
Influencing
categorization
Providing
aesthetic	value
Providing
symbolic	value
Communicating
functionality
Communicating
ease	of	use
Quality
impression

Note:	Shaded	cells	indicate	a	higher	relative	influence.

Product	categories	can	be	classified	based	on	the	general	level	of	involvement	and	the	extent
to	which	this	involvement	is	expressive	and/or	utilitarian	(e.g.,	Ratchford,	1987;	Voss,
Spangenberg,	&	Grohmann,	2003).	Examples	of	low-involvement	utilitarian	products	are
insecticide	and	paper	towels.	Some	low-involvement	expressive	products	are	pizza	and
greeting	cards.	Cameras	and	washer/dryers	are	high-involvement	utilitarian	products,	and
high-involvement	expressive	products	include	sports	cars	and	wallpaper.	Although	this	gives
some	general	idea	of	how	product	form	will	influence	consumer	evaluation	(see	Table	20.2),
more	specific	insight	is	needed	for	utilitarian	aspects.	Product	appearance	can	influence	the
perceived	utilitarian	product	value	by	showing	functional	features,	ease	of	use,	and
performance	quality,	and	the	relative	importance	of	these	aspects	differs	between	product
categories	(Creusen,	2010).

The	Type	of	Consumer
Personality	characteristics,	demographic	characteristics,	and	the	amount	of	product	knowledge
influence	the	product	aspects	that	are	important	to	consumers,	and	thereby	the	information	that
the	appearance	of	a	product	should	ideally	provide	(see	Table	20.3).	In	addition,	the	type	of
purchase	motivation	and	the	importance	of	a	certain	product	(treated	in	the	previous	section)
also	differ	between	individuals;	some	people	are	more	involved	in	the	purchase	of	a	computer
than	others,	and	some	people	pay	more	attention	to	the	aesthetic	value	of	a	product	than	others.



Personality	characteristics.	People	differ	in	the	importance	they	attach	to	visual	product
aesthetics,	which	can	be	assessed	by	the	CVPA	(centrality	of	visual	product	aesthetics)
scale	(Bloch,	Brunel,	&	Arnold,	2003).	People	scoring	higher	on	this	scale	(such	as	design
professionals)	attach	more	importance	to	the	aesthetic	value	of	a	product	and	are	more	able
to	evaluate	aesthetics	(see	Chapter	21).	Another	personality	variable	that	influences	the
importance	of	aesthetic	and	symbolic	product	value	is	need	for	uniqueness	(Hunt,
Radford,	&	Evans,	2013).	Consumers	with	high	uniqueness	needs	want	to	feel	distinct	from
others	and	often	prefer	distinctive	and	novel-looking	designs	(Bloch,	1995),	thus	paying
more	attention	to	the	aesthetic	and	symbolic	value	of	a	product.

Demographic	characteristics.	The	importance	of	several	product	aspects	differs	with
gender,	age,	education	level,	and	income.

Expressive	product	aspects	are	found	to	be	more	important	for	females	(e.g.,	Williams,
2002).	Females	indicate	a	higher	importance	of	the	aesthetic	attractiveness	of	products	and
of	the	product	portraying	the	correct	image	to	others	or	themselves	(i.e.,	symbolic	value)
than	males.	In	addition,	females	indicate	that	many	functionalities	and	ease	of	use	are	more
important	than	males	do	(Creusen,	2010).

Younger	people	are	found	to	attach	more	importance	to	expressive	product	aspects	(Henry,
2002),	although	Creusen	(2010)	showed	that	this	effect	seems	to	be	restricted	to	the
symbolic	aspects	of	socially	significant	products.	As	said	earlier,	portraying	the	correct
image	(i.e.,	symbolic	value)	is	more	important	for	publicly	used	products,	but	this	appears
to	be	the	case	for	younger	people	only;	the	image	you	portray	apparently	becomes	less
important	when	getting	older.	Furthermore,	in	general,	many	functionalities,	ease	of	use,
and	high	product	quality	seem	to	be	more	important	to	older	people.	For	ease	of	use	this	is
obvious,	as	cognitive	and	physical	abilities	diminish	with	age.

Different	effects	have	been	found	for	education	level	and	relatedly	for	social	class	(for
which	education	is	a	good	predictor),	which	might	be	due	to	the	different	countries
investigated.	In	Australia	and	the	United	States,	higher	social	class	is	found	to	heighten
attention	to	taste	and	self-expression	in	buying	products	(Henry,	2002;	Holt,	1998).
However,	in	the	Netherlands,	higher-educated	people	are	found	to	attach	less	importance	to
symbolic	product	value	and	education	does	not	seem	to	influence	the	importance	of
aesthetic	aspects.	In	addition,	higher-educated	people	indicate	product	quality	to	be	more
important.	Also,	for	income	the	results	differ.	In	the	Netherlands,	no	effect	of	income	level
on	the	importance	of	aesthetic	aspects	was	found,	while	higher	income	people	paid	more
attention	to	symbolic	product	aspects,	ease	of	use,	product	quality,	and	whether	the	product
has	many	functionalities	(Creusen,	2010).	In	the	United	States,	increasing	income	was
found	to	decrease	attention	to	functional	purchase	criteria,	especially	for	less	socially
relevant	products	(Williams,	2002).	So	the	effects	of	education	level	and	income	are
equivocal	and	may	differ	between	countries/cultures.

Amount	of	product	knowledge.	Similar	to	involvement,	a	lack	of	product	knowledge
promotes	the	use	of	cues	for	quality,	as	consumers	are	less	able	to	evaluate	all	product
information.	Therefore,	the	quality	impression	communicated	through	the	appearance	of	a



product	will	be	more	influential	when	consumers	have	less	product	knowledge	or	are	less
involved	in	the	product	category	(see	Table	20.2).	Product	knowledge	differs	between
individual	consumers	depending	on	factors	such	as	their	interest	in	the	product.	In	addition,
product	knowledge	may	differ	between	product	categories;	for	example,	consumer
knowledge	of	a	really	new	product	will	in	general	be	low.

Table	20.3	Consumer	Characteristics	and	the	Relative	Importance	of	Different	Product	Value
Types

Female Age Education Income CVPA Need	for	Uniqueness
Aesthetic	value + ? + +
Symbolic	value + -	SSP	only ? + +
Functional	value + + ?
Ease	of	use + + +
Quality + + +

Note:	“+”:	a	positive	influence	has	been	found;	“-”:	a	negative	influence	has	been	found;	“?”:	different	results	have	been	found
across	studies/countries.

CVPA	=	centrality	of	visual	product	aesthetics;	SSP	=	socially	significant	products.

Brand	Strength	and	Image
Brand	strength	is	an	important	cue	for	product	quality.	Product	appearance	has	a	bigger
influence	on	perceived	product	quality	for	a	weak	as	opposed	to	a	strong	(i.e.,	well-known	and
positively	valued)	brand,	implying	that	communicating	high	quality	by	means	of	the	appearance
of	products	is	especially	important	for	a	weak	as	opposed	to	a	strong	brand	(Page	&	Herr,
2002).

Product	appearance	is	a	powerful	communicator	of	brand	image	and	identity	to	consumers	and
can	be	used	for	brand	identification.	For	example,	many	car	brands	are	recognizable	from	their
visual	design	as	they	use	similar	elements	over	subsequent	models.	Brands	should	strategically
decide	whether	the	visual	appearance	of	a	new	product	should	be	similar	to	other	products	in
their	portfolio,	and	similar	to	previous	products	of	the	brand	(Person,	Snelders,	Karjalainen,	&
Schoormans,	2007).	Creating	visual	brand	recognition	is	more	important	for	a	strong	brand
than	for	a	weak	brand,	as	a	strong	brand	wants	to	be	easily	recognized	and	to	transfer	the
positive	brand	associations	to	new	products.

The	visual	design	of	products	can	also	be	used	to	express	the	core	values	of	a	brand	(e.g.,
Karjalainen	&	Snelders,	2010).	Orth	and	Malkewitz	(2008)	distinguished	several	key	types	of
holistic	package	designs	that	fit	certain	types	of	brands.	For	example,	exciting	brands	should
have	contrasting	designs,	while	sophisticated	brands	should	have	natural	or	delicate	designs.

Phase	of	the	Product	Life	Cycle
The	way	in	which	product	form	impacts	consumers	differs	with	the	phase	of	the	product	life



cycle	(PLC)	that	the	product	is	in	(Bloch,	1995;	Luh,	1994).	During	introduction,	attracting
consumer	attention	by	using	a	fresh	form	may	be	essential.	However,	the	appearance	should	not
look	too	new	as	this	makes	it	more	difficult	for	consumers	to	categorize	the	product,	which
might	have	negative	effects	(Goode,	Dahl,	&	Moreau,	2013).	In	this	stage,	the	target	market
often	comprises	high-income	pioneer	users,	who	want	the	product	to	be	visible	and
conspicuous	to	others	(Luh,	1994).	In	addition,	the	design	should	communicate	superior
functionality	and	safe	operation.	As	many	consumers	have	low	product	knowledge,	product
form	may	have	a	stronger	influence	as	a	cue	for	quality	(see	Table	20.2).	This	means	that	a
novel	form	will	be	beneficial	in	this	stage	(see	Table	20.1).	In	the	growth	phase,	functions
become	more	standardized	and	criteria	such	as	ease	of	use	or	quality	may	become	more
important.	In	addition,	product	form	and	styling	should	be	acceptable	to	more	mainstream
consumers.	In	the	maturity	phase,	differentiation	becomes	important.	Design	may	become
important	in	emphasizing	performance	improvements	(Bloch,	1995)	and	there	is	an	emphasis
on	intuitively	understandable	operation	or	on	aesthetic	value	(Luh,	1994).	The	needs	for	self-
expression,	and	thus	the	symbolic	value	of	the	appearance,	will	be	more	important.	In	the
decline	phase,	most	of	the	expectations	from	the	maturity	phase	should	be	maintained	(Luh,
1994).

Table	20.4	provides	an	overview	of	ways	in	which	product	form	is	likely	to	be	influential	in
different	stages	of	the	PLC.	An	empty	cell	does	not	mean	that	this	role	is	not	important	in	that
phase;	the	influence	of	different	product	appearance	roles	also	depends	on	other	factors	(see
the	previous	sections).

Table	20.4	The	Role	of	Product	Form	in	Different	Phases	of	the	Product	Life	Cycle

Introduction	Phase Growth	Phase Maturity	and	Decline
Phases

Drawing	attention Unique	design/fresh
form

Influencing
categorization

Novel	appearance

Providing	aesthetic
value

Attract	high-income
pioneer	users

Attract	mainstream
consumers

Offer	differentiation

Providing	symbolic
value

Conspicuous
consumption	(status)

Opportunity	for	self-
expression

Communicating
functionality

Communicate	superior
function

Emphasize	performance
improvements

Communicating
ease	of	use

Communicate	safe
operation

Communicate	user
friendliness

Quality	impression Communicate	quality

Culture	and	Time



Culture-	and	time-related	differences	have	been	found	in	symbolic	associations	and	aesthetic
preferences	for	product	designs	(Bloch,	1995;	Crilly,	Moultrie,	&	Clarkson,	2004;	see	also
Chapter	21).	However,	the	influence	of	culture	and	time	on	the	perception	of	other	types	of
product	value	is	rarely	investigated.	There	are	probably	greater	differences	in	perceived
aesthetic	and	symbolic	product	value	between	cultures	and	times	than	in	perceptions	of
functional	performance	and	ease	of	use,	as	these	are	less	subjective	(Creusen	&	Schoormans,
2005).	For	example,	most	people	will	agree	that	larger	buttons	are	easier	to	operate.	But
although	functional	perceptions	may	be	relatively	similar	between	cultures	and	times,
preferences	may	differ.	For	example,	more	buttons	on	a	product	tend	to	make	it	look	more
technologically	advanced	and	less	easy	to	use	(Norman,	1988).	Some	cultures	may	have	a
greater	preference	for	technologically	advanced	and	complicated	products	than	others,
although	not	much	research	has	been	done	in	this	area.

Context	Factors
The	context	of	the	purchase	situation	influences	the	relative	importance	of	certain	types	of
product	value.	For	example,	a	matching	environment	can	emphasize	the	aesthetic	value	of	a
product	(e.g.,	Bloch,	1995)	and	heighten	its	importance	for	the	consumer.	Indeed,	products	are
sometimes	displayed	in	a	matching	environment	with	other	products	in	the	same	style	or
colors,	so	that	they	look	their	best.	It	is	therefore	important	to	take	the	environment	in	which	the
product	will	be	sold,	including	competitor	products,	into	account	in	designing	a	product	and	its
appearance.	For	example,	in	general,	bright	colors	draw	consumer	attention.	But	when	many
competitors	use	bright	colors,	the	use	of	darker	colors	might	be	a	better	way	to	draw	consumer
attention.	In	addition,	categorization	of	a	design	can	also	be	influenced	by	the	context	of
product	presentation—either	in	store	or	in	advertising—as	the	context	can,	for	example,
influence	how	typical	a	design	looks.	An	illustration	is	that	typical-looking	product	designs	are
perceived	as	especially	typical	in	an	atypical	context	(Blijlevens,	Gemser,	&	Mugge,	2012).
Furthermore,	the	aesthetic	context	of	one's	home	may	influence	the	aesthetic	value	of	a	product
for	consumers,	as	they	may	want	it	to	fit	their	home	interior	(e.g.,	Bloch,	1995).	Someone	may
like	the	way	a	certain	product	looks,	but	not	buy	it	because	the	colors	do	not	fit	in	their	home.

20.4	Practical	Implications
The	appearance	of	a	product	provides	value	to	consumers	and	influences	their	perceptions	on
several	product	attributes.	This	chapter	provides	an	overview	of	different	ways	in	which
product	form	or	appearance	influences	consumers,	namely	drawing	attention,	influencing
categorization,	providing	aesthetic	value,	providing	symbolic	value,	communicating	functional
value,	providing	and	communicating	ease	of	use,	and	communicating	quality	(Bloch,	1995;
Creusen	&	Schoormans,	2005).	The	influence	of	several	product	form	characteristics	on
consumer	perception	of	different	types	of	product	value	is	shown.	In	addition,	an	overview	of
factors	that	impact	how	product	form	influences	consumers	is	provided.

The	information	presented	in	this	chapter	may	help	in	generating	a	certain	impression	or
attracting	a	certain	target	group	with	a	design.	For	example,	an	impression	of	high	quality	can



in	general	be	engendered	by	a	design	that	has	some	visual	complexity,	high	unity,	and	a	novel
look.	However,	the	influence	of	product	form	on	consumers	is	difficult	to	predict,	as	the
combined	influence	of	the	characteristics	of	a	form	cannot	be	foreseen.	Designers	are	trained
in	creating	aesthetics	that	are	appealing	and	engender	certain	associations.	However,	in	order
to	ensure	that	the	appearance	of	a	product	has	the	intended	effect	on	consumers,	the	appeal	of	a
visual	design	and	the	associations	and	inferences	it	provokes	should	be	checked	with	the	target
group.	Influencing	the	aesthetic	and	symbolic	value	of	the	appearance	of	a	product	is
especially	challenging,	as	such	aspects	are	more	subjective	and	differ	more	strongly	between
cultures	and	times	than	the	perception	of	functional	and	usability	aspects	does.	In	addition,
aesthetic	taste	may	differ	between	designers	and	consumers	(see	e.g.,	Crilly	et	al.,	2004).	For
this	reason,	it	is	important	for	designers	to	immerse	themselves	in	the	context	of	the	target
group	and	its	aesthetic	and	symbolic	tastes.	Developing	personas	that	vividly	describe
different	kinds	of	consumers	might	help	in	this	(see	Chapter	3).	Furthermore,	letting	consumers
indicate	the	kinds	of	products	or	packages	that	engender	certain	associations	(e.g.,	“natural”	or
“masculine”)	might	help	designers	in	getting	a	feel	for	the	kind	of	design	that	expresses	certain
associations.	For	some	products,	another	approach	is	to	rely	on	mass	customization	to	let
consumers	themselves	to	some	extent	determine	how	the	product	looks	aesthetically	by	using
an	online	tool.

Ideally,	the	visual	appearance	should	be	recognized	as	an	integral	part	of	the	product	and	be
strategically	considered	from	the	start	of	the	product	development	process.	A	design	thinking
approach	is	suited	for	this,	as	possible	solutions	are	tested	using	consumer	feedback	and
improved	in	following	iterations.	The	intended	market	positioning	of	the	product	and	the	type
of	product	value	that	will	be	the	focus	in	designing	the	product	and	its	visual	appearance	or
package	should	be	determined	at	the	start	of	the	development	process,	based	either	on
consumer	needs	and	preferences	or	on	the	strategic	decisions	of	the	company	and	the	core
values	of	the	brand.	In	this	way,	the	appearance	is	likely	to	fit	the	other	elements	of	the
marketing	mix	and	to	communicate	the	intended	impressions	to	consumers,	leading	to	a	fit
between	the	product,	the	target	group	and	the	intended	market	positioning.
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Chapter	21
Drivers	of	Diversity	in	Consumers'	Aesthetic	Response
to	Product	Design

Adèle	Gruen

Introduction
When	asking	around	what	people	think	the	main	difference	between	art	and	product	design	is,
one	answer	that	you	will	often	come	across	is	that	design	is	an	activity	with	a	purpose,	and	the
purpose	of	a	product	is	to	be	used.	This	basic	idea	has	paved	the	way	to	the	movement	of	user
centered	design,	which	invites	product	developers	to	reflect	on	who	will	be	using	their
creation,	how	will	they	use	it,	for	what	purpose,	when,	and	with	whom.	Designers	are
expected	to	think	of	how	to	create	positive	experiences	between	the	user	and	the	product,	not
just	how	to	create	beautiful	products.	User	knowledge	has	thus	become	central	in	the	process
of	product	development.	In	the	field	of	marketing	research,	academics	have	been	studying
consumers	(i.e.,	product	users)	for	more	than	a	century.	Looking	at	research	developments	in
this	discipline	is	interesting	for	product	developers,	as	they	will	find	theories,	tools,	and
examples	on	the	understanding	of	consumer	behavior.	Looking	in	the	direction	of	marketing
academic	research	can	benefit	not	only	designers,	but	also	design	managers,	product
developers,	product	managers,	or	anyone	who	wants	to	develop	a	product	for	a	targeted
consumer!

Design	thinking	theorists	encourage	new	product	developers	to	be	concerned	about	and	to
focus	on	user	experience.	A	great	part	of	that	experience	depends	on	the	aesthetics	of	the
product.	Aesthetic	considerations	therefore	have	their	rightful	place	in	design	thinking,
especially	regarding	user	research.	It	is	important	to	identify	the	variety	of	consumers	and
consumption	contexts	that	can	impact	preferences	overall,	including	aesthetic	preferences.
Consumer	aesthetic	preferences	are	strong	determinants	of	future	approach	or	avoidance
behaviors	toward	the	product	(Bloch,	1995).	That	is	why	when	analyzing	feedback	on	a
prototype,	for	instance,	we	understand	how	crucial	it	is	to	reflect	on	aesthetic	preferences.

In	this	chapter	we	look	at	what	marketing	can	tell	us	about	the	diversity	of	consumers'	aesthetic
responses.	Aesthetics	can	be	defined	as	“a	sensitivity	to	the	beautiful	or	a	branch	of	philosophy
that	provides	a	theory	of	the	beautiful	and	of	the	fine	arts”	(Veryzer,	1993).	Aesthetic	response
refers	to	the	reaction	a	person	has	to	an	object	(e.	g.,	product)	based	on	his	or	her	perception	of
the	object	(Berlyne,	1974).	Veryzer	(1993)	goes	further	by	stating	that	aesthetic	response	can
be	a	reaction	to	conscious	or	unconscious	aspects	(i.e.,	stimulus,	such	as	color,	shape)	of	the
product	and	that	it	leads	to	the	registering	of	affect	or	pleasure	(prior	to	buying	the	product,	for
instance).

Chapter	20	addressed	consumer	responses	to	product	designs	that	are	shared	by	most
consumers.	In	this	complementary	chapter	we	will	try	to	provide	our	readership	with	a



(nonexhaustive)	list	of	the	drivers	of	differences	in	consumer's	response,	with	a	focus	on
aesthetic	preferences.	Why	don't	we	all	like	the	same	designs?	The	chapter	starts	with	the
broad	influence	of	culture	(the	culture	of	a	country,	the	consumer	culture,	and	the	culture	of
class),	before	narrowing	down	the	topic	to	individualities	(personality,	taste),	and	concludes
with	the	importance	of	situational	factors	(Figure	21.1).

Figure	21.1	Summary	of	the	main	influences	on	consumers'	aesthetic	preferences.

21.1	Culture
National	and	Regional	Cultures
Culture	is	a	lens	through	which	people	view	a	phenomenon,	apprehend	and	assimilate	it
(McCracken,	1986).	It	has	been	said	that	beauty	is	partially	in	the	eyes	of	the	culture	and	not	of
the	individual	(Berlyne,	1971).	Cultures	influence	how	people	see	the	world	and	impact	how
they	visually	appreciate	the	design	of	a	product.	Thus,	the	culture	of	a	given	individual	is	likely
to	significantly	guide	his	or	her	aesthetic	tastes.

Hofstede	(1980)	proposed	a	tool	to	classify	cultures	according	to	their	values.	This	helps	us	to
understand	how	cultures	can	systematically	differ	in	terms	of	aesthetic	preferences.	Below,	I
present	three	cultural	dimensions	that	vary	across	cultures	and	that	may	influence	an
individual's	aesthetic	response1	(Table	21.1):

Individualism/collectivism.	Western	countries	are	traditionally	more	individualistic
cultures	(North	America	and	Europe),	whereas	Eastern	and	African	countries	tend	to	be



more	collectivistic.

Masculinity/femininity.	Masculine	cultures	value	competitiveness	and	materialism	(Japan
is	one	of	the	most	masculine	country).	Feminine	cultures	value	quality	of	life	and	happiness
(the	Nordic	countries	are	known	to	be	highly	feminine	countries	in	this	respect).

Long-term	orientation/short-term	orientation.	This	dimension	refers	to	the	extent	to
which	a	country	gives	importance	to	the	past	and	tradition.	Countries	that	score	high	on	this
dimension	will	tend	to	have	a	pragmatic	approach	and	encourage	modernism.	On	the
opposite	countries	that	score	low	prefer	to	maintain	traditions	and	norms.

Table	21.1	Visual	Preferences	and	Cultural	Dimensions

Dimension Example	of
Country

Value	Associated Visual
Preferences

Collectivist China
Most	of	Asia	and
Africa

Social	harmony
Interdependence	within	society
members

Round	Symmetric
Balanced

Individualistic United	States Creativity
Independence	of	society	members

New,	innovative
Disruptive

Short-term
oriented

France Tradition,	norms,	Past Vintage,	old-
fashioned

Long-term
oriented

USA Modernism
Future

New
Innovative

Masculine Japan Materialism,	competitiveness,
dynamism

Angular

Feminine Nordic	countries Quality	of	life
Harmony,	happiness

Rounded

In	Japan	and	China,	designs	that	foster	social	harmony	will	be	appreciated	more	because	they
fit	with	the	collectivist	view	of	these	countries.	For	instance,	symmetric	and	balanced	designs
will	be	favored	because	these	are	factors	for	harmonious	design	(Henderson,	Cote,	Leong,	&
Schmitt,	2003).	In	individualistic	countries	such	as	the	United	States	(which	scores	100	out	of
100	on	this	value!),	creativity	is	highly	valued.	In	this	context,	new,	innovative	designs	will
have	a	better	chance	of	being	accepted	(Henderson	et	al.,	2003;	Schmitt	&	Simonson,	1997).
Time	orientation	also	can	influence	people's	visual	tastes.	Countries	that	give	a	lot	of
importance	to	their	history	and	that	value	their	past,	such	as	China,	and	also	Europe	(“the	old
continent”),	will	place	higher	value	on	traditional	designs	with	long	life	expectancy	(think	of
the	longevity	and	success	of	the	Channel	No.	5	fragrance	for	instance).

Henderson	et	al.	(2003)	also	found	that	American	consumers	tended	to	favor	angular	shapes,
whereas	their	Asian	counterparts	favor	rounded	shapes.	An	explanation	of	this	fact	can	be
found	in	the	work	of	Zhang,	Feick,	and	Price	(2006).	Zhang	et	al.	found	that	rounded	versus
angular	shapes	preferences	could	be	linked	to	self-construal.	More	specifically,	an



independent	self-construal	(i.e.,	the	self	is	defined	as	independent	of	others)	is	associated	with
confrontation,	whereas	an	interdependent	self-construal	(i.e.,	the	self	is	defined	as
interdependent	with	others)	is	associated	with	conflict	avoidance.	Independent	individuals
who	value	confrontation	perceive	angular	shapes	as	more	attractive	and	rounded	shapes	as	less
attractive	than	individuals	with	interdependent	self-construal	do.	Angular	shapes	reflect
conflict	and	dynamism	and	are	also	often	associated	with	masculine	cultures.	Feminine
cultures,	however,	are	often	believed	to	favor	more	rounded,	soft	shapes.	When	thinking	about
developing	a	product,	the	choice	of	angular	shapes	may	receive	less	approval	in	a	feminine
culture	that	values	harmony	in	life	than	in	a	masculine	culture	(Schmitt	&	Simonson,	1997).

These	are	just	guidelines:	what	of	a	country	such	as	Japan,	which	scores	high	on	masculinity
and	low	on	individualism?	According	to	Hofstede,	masculinity	prevails	over	collectivism	in
Japan,	yet	a	careful	look	at	the	values	and	culture	needs	to	be	taken	before	launching	a	new
product	in	a	culture	with	seemingly	contradictory	values.

There	are	also	differences	among	cultures	in	color	associations.	For	instance,	in	Western
society,	which	is	more	individualistic,	white	stands	for	purity	and	brides	are	mostly	dressed	in
white.	In	Japan,	white	is	the	color	used	for	mourning	and	grieving	(Whitfield	&	Wiltshire,
1983).

Cultures	influence	design	beyond	visual	aesthetics	by	affecting	the	role	of	a	product.	Across
countries,	different	lifestyles	impact	the	designing	of	products.	Bike	designs,	for	example,
differ	in	the	United	States	and	in	the	Netherlands.	In	the	United	States,	roads	are	wider	and
people	are	used	to	having	cars	to	travel	around.	In	the	United	States,	bikes	are	leisure
products,	used	with	family	or	friends	on	the	weekends	to	ride	through	the	countryside.	North
American	bikes	need	to	be	robust	to	respond	to	those	outdoor	activities.	In	the	Netherlands,	the
roads	are	quite	narrow.	The	average	traveling	distance	is	shorter,	and	people	have	developed
the	habit	of	traveling	by	bike,	which	is	also	quicker	in	case	of	traffic	jams.	In	the	Netherlands
and	most	of	the	Nordic	countries,	urban	residents	use	their	bikes	individually	as	a	means	of
transport.	Dutch	bikes	are	lighter,	more	practical,	that	is,	more	adapted	to	city	riding	than	North
American	ones.	In	France	and	in	the	United	Kingdom,	bikes	need	to	answer	to	both	activities	at
the	same	time,	thus	contributing	to	the	success	of	hybrid	bike	designs	such	as	the	successful
Decathlon's	B'Twin	of	France	(as	shown	in	Figure	21.2).



Figure	21.2	Example	of	bike	designs	in	(a)	the	United	States;	(b)	the	Netherlands;	and	(c)
France.

Sources:	(a)	Wikimedia	Commons/Rbv123;	(b)	Wikimedia	Commons/Vijverln;	(c)	Wikimedia	Commons/Przemysław	Jahr.

American	bikes	are	traditionally	designed	for	outdoor	activities,	whereas	Dutch	bikes	must
respond	to	urban	transportation	needs.	In	France	and	in	the	United	Kingdom,	where	both
activities	are	equally	important,	hybrid	bikes	are	very	successful	(Figure	21.2).

Cultures	cannot	be	reduced	to	national	or	regional	boundaries.	Not	every	North	American
consumer	likes	innovative	product	designs,	nor	does	every	African	like	traditional	ones.
Culture	is	a	complex,	multilevel	phenomenon.	In	order	to	understand	a	consumer,	one	must
grasp	the	many	influences	on	which	his	identity	is	built,	among	which	(but	certainly	not
exhaustively)	are	social	class	and	consumer	culture.

The	Concept	of	Class
The	French	sociologist	Pierre	Bourdieu	established	in	his	book	Distinction:	A	Social	Critique
of	the	Judgment	of	Taste	(1979,	English	trans.	1984)	that	thanks	to	the	cultural	capital	we



inherit	our	tastes	are	defined	by	the	social	class	in	which	we	are	born.	He	found	that	abstract
paintings	were	highly	valued	by	the	“petite	bourgeoisie,”	for	instance,	in	order	to	differentiate
their	tastes	from	those	of	the	working	class.	The	working	class	favored	pictures	of	everyday
life	such	as	a	first	communion	or	a	folklore	dance,	which	they	understood	and	identified	with.
Though	Bourdieu	has	had	many	critics,	his	analysis	remains	intriguing	and	relevant.	A	too
visually	complex,	abstract	product	will	probably	not	be	appealing	to	the	working	class.
However,	individuals	who	wish	to	belong	to	the	social	elite	will	probably	disregard	trivial	or
very	common	products	and	favor	distinguished	ones.	This	phenomenon	can	explain	the
achievement	of	Nespresso®,	the	successful	coffee	machine	and	capsule	manufacturer.	The
aesthetic	of	Nespresso	is	very	peculiar,	both	product-wise	(neat,	elegant)	and	distribution-
wise	(flagship	stores	with	a	doorman).	This	specific	design	is	associated	with	upper-class
tastes	and	can	be	considered	snobby	by	those	who	do	not	identify	with	it.	Indeed,	owning	a
Nespresso	machine	is	a	sign	of	social	status	in	Europe	today.	Bourdieu	has	shown	that	taste	has
a	lot	to	do	with	the	social	origins	of	an	individual.
Holbrook	(1999,	2005)	studied	taste	and	expertise	and	found	a	strong	correlation	between	the
two.	People	with	expertise	have	the	ability	to	define	what	is	of	good	taste	and	what	is	not.
Taste	can	be	defined	as:	“An	individual's	consistent	and	appropriate	response	to	aesthetic
consumption	objects	through	any	of	the	five	senses	that	is	highly	correlated	with	some	external
standard”	(Hoyer	&	Stokburger-Sauer,	2012).	The	correlation	between	taste	and	external
standards,	defined	by	experts,	helps	us	understand	the	work	of	Bourdieu	(1984	[1984]).	It	is
the	upper	class	of	society	that	has	the	“knowledge”	and	“expertise”	in	term	of	tastes.	The
lower	class,	with	lower	cultural	background	will,	with	time,	transfer	its	tastes	to	the	standards
established	by	“experts.”	However,	the	standard	of	beauty	of	the	upper	class	will	by	that	time
already	be	elsewhere.	Thus,	there	will	always	be	a	distinction	in	taste	between	people	of
different	social	class	(Bourdieu,	1984	[1984]).

Subcultures	of	Consumption
The	subculture	of	consumption	is	yet	another	frame	affecting	visual	preferences.	People	who
follow	a	specific	type	of	consumption	are	likely	to	adopt	its	aesthetics	standards	(Schouten	&
McAlexander,	1995).	This	is	the	case	for	Goths,	for	instance,	whose	community	has	its	own
aesthetics	in	clothes,	music,	and	way	of	life	(Schilt,	2007).	Individuals	who	identify	with	this
particular	culture	of	consumption	will	value	products	with	design	congruent	to	the	community's
standards.	In	the	case	of	Goths,	for	instance,	there	is	a	preference	for	the	color	black	for
clothing,	or	dark	objects	with	sharp	metal	to	express	dramatization	of	the	self.	When	designing
a	store	for	that	target,	for	instance,	designers	need	to	be	intentional	given	that	individuals	who
identify	with	the	Gothic	community	might	feel	less	at	ease	in	a	store	playing	loud	pop	music
than	they	would	in	one	playing	Lou	Reed's	albums.	Aesthetic	standards	are	present	in	many
subcultures	or	communities,	such	as	the	gay	and	lesbian	community,	bikers,	rockers,	punks,	and
hipsters,	for	example.

Culture	is	a	multilevel,	complex	phenomenon.	It	is	important	to	always	ask	yourself	a	few
questions	regarding	your	future	user's	culture	before	thinking	about	developing	a	product	(see
Figure	21.3).



Figure	21.3	Nonexhaustive	external	influences	of	consumer's	aesthetic	preferences.

21.2	Individual	Characteristics
Though	the	same	influences	are	exerted	in	a	given	culture,	people	within	that	culture	still	can
have	completely	opposite	aesthetic	tastes.	Let's	take	the	example	of	two	young	girls,	Cate	and
Jenny.	They	are	both	25,	British,	and	living	in	London.	They	graduated	from	the	same	business
school	and	are	now	dashing,	young	executives.	On	paper,	a	first	glimpse	at	their	situation	and
we	could	be	tempted	to	“classify”	them	into	the	same	segment,	for	instance,	“cosmopolitan
young	adult.”	Yet,	when	looking	closer,	we	realize	that	Cate,	who	is	an	analyst	in	a	major	bank,
comes	from	a	British	countryside	bourgeois	family,	has	her	own	flat,	likes	to	go	shopping	in
antique	boutiques,	and	wears	vintage	clothing.	Jenny	works	in	a	design	consultancy	firm.	Her
family	is	from	London,	and	she	lives	with	her	mother,	who	is	a	fashion	designer;	she	never
misses	any	avant-garde	exhibition,	and	makes	her	own	clothes	most	of	the	time.	Our
perspective	on	their	aesthetic	preferences	has	changed.	If	the	challenge	is	to	design	a	desk	for
those	young	women,	we	might	decide	on	something	more	traditional,	wood-made	for	Cate,	for
instance,	and	perhaps	something	more	modern	for	Jenny.	But	how	can	we	know	who	our
consumers	are?	If	the	analysis	of	culture	helps	new	product	developers	to	get	a	broad	sense	of
the	aesthetics	standards	and	expectations	of	their	targeted	population,	adding	individual
characteristics	into	the	equation	will	allow	a	better	understanding	of	who	the	consumer	is	and
what	he	or	she	desires.	For	instance,	the	importance	of	design	in	one's	life	and	personality	are
great	influencers	of	one's	aesthetic	preferences.

Centrality	of	Visual	Product	Aesthetics
Bloch,	Brunel,	and	Arnold	(2003)	postulated	that	individual's	aesthetic	preferences	differed
depending	on	the	importance	of	a	product's	visual	appearance	in	one's	life.	They	named	this
characteristic	the	centrality	of	visual	product	aesthetics	and	developed	a	conceptual	model



and	a	scale	to	measure	this	variable.	What	the	centrality	of	visual	product	aesthetics	(CVPA)
exactly	refers	to	is	“the	overall	level	of	significance	that	visual	aesthetics	hold	for	a	particular
consumer	in	his/her	relationships	with	products”	(Bloch	et	al.,	2003).	This	concept	can	be
explained	through	three	subdimensions:	value,	acumen,	and	response	(Figure	21.4).

Value.	This	subdimension	refers	to	the	importance	given	by	someone	to	a	product's	design
in	general.	This	is	the	extent	to	which	people	believe	design	has	the	ability	to	enhance
“quality	of	life,	both	personally	and	for	society	in	general”	(Bloch	et	al.,	2003).	For
example,	do	you	agree	that	“beautiful	product	design	make	our	world	a	better	place”?	This
subdimension	will	measure	the	extent	to	which	individuals	believe	that	product	appearance
can	improve	their	personal	and	the	society's	well-being.	Designers,	artists,	and	probably
anyone	with	a	sensibility	for	art	are	likely	to	score	high	on	this	dimension.	In	the	example
we	used	at	the	beginning,	we	can	guess	that	both	Cate	and	Jenny	might	score	high	on	this
dimension,	as	they	are	both	careful	in	choosing	their	clothes	and	their	furniture.

Acumen.	This	subdimension	assesses	the	ability	to	evaluate,	to	identify,	and	to	categorize	a
product	design.	Some	people	are	likely	to	have	a	higher	aesthetic	awareness	than	others.
These	individuals	are	expected	give	greater	weight	to	design	elements	in	product	decision
making.	People	who	work	in	a	highly	aesthetic	environment	may	show	more	design	acumen
than	others.	Jenny	works	in	a	fashion	consultancy,	is	surrounded	every	day	by	highly
aesthetic	products	and	clothes;	discussions	around	her	are	revolving	around	artistic	or
visual	issue.	We	can	guess	that	due	to	her	working	environment	she	will	score	higher	than
Cate	on	this	dimension.

Response.	This	dimension	measures	the	level	of	aesthetic	response	to	product	designs.	It
consists	of	both	psychological	response	(enjoyment,	affect,	etc.)	and	physical	(behavioral)
response	(approach,	willingness	to	buy,	etc.)	(Bloch,	1995).	Good	design	is	often	said	to
provoke	impulse	buying.	Some	individuals	will	be	more	prone	to	act	on	their	feelings
toward	a	product.	Those	persons	often	engage	more	with	their	possessions	and	build	strong
relationships	with	them.	They	will	not	see	a	product	as	a	mere	“dead	object”	but	will	grant
it	a	personal	intrinsic	life.	This	is	perhaps	more	the	case	for	Cate,	who	likes	vintage
clothes	and	furniture:	she	gives	importance	to	the	historical	value	and	significance	of	the
product.



Figure	21.4	The	making	of	CVPA.

The	authors	showed	that	high-CVPA	individuals	evaluate	highly	aesthetic	products	as	more
pleasing	and,	have	a	more	positive	attitude	toward	them	and	a	higher	purchase	intention	for
these	products.	In	the	world	of	fashion,	these	individuals	are	more	likely	to	be	opinion	leaders
and	fashion	innovators	than	low-CVPA	individuals,	who	most	likely	tend	to	be	fashion
followers	(Workman	&	Caldwell,	2007).	It	is	crucial	to	understand,	when	developing	a
product,	if	the	targeted	users	have	higher	or	lower	centrality	of	visual	product	aesthetics.	Low-
CVPA	individuals	discriminate	less	strongly	between	aesthetically	pleasing	and	not	pleasing
products.	They	presented	no	differences	in	behavioral	and	purchase	intentions	between	low-
and	high-aesthetic	products	with	same	utility	(Bloch	et	al.,	2003).	In	short,	people	who	have
the	ability	to	enjoy	more	complex	designs	and	for	whom	aesthetics	in	life	is	important	will	be
more	difficult	to	please.	Those	who	do	not	might	look	at	other	criteria	as	primary	influencers
such	as	price	or	function	when	buying	a	product.

Visualizing	Tendency
Morris	Holbrook	(1986)	argued	for	the	importance	of	the	role	of	personality	variables	in
affecting	aesthetic	response.	He	identified	personality	variables	that	can	promote	variety	in
aesthetic	judgments	such	as	the	tendency	to	process	information	visually	or	verbally,	the
tendency	to	be	more	romanticist	or	classicist,	and	gender.	His	research	showed	that	as
personalities	differ	so	do	aesthetic	judgments.	Visualizers,	for	instance,	will	give	more
importance	to	holistic	patterns	when	processing	information	(Holbrook,	1986).	Holbrook
found	that	these	persons	were	more	represented	among	romanticists,	which	means	that
visualizers	are	more	likely	to	enjoy	complex	designs	than	those	with	verbalizing	processing
tendencies.	Bloch	et	al.	(2003)	confirmed	this	with	a	study	showing	higher	scores	for
visualizers	on	the	centrality	of	visual	product	aesthetics.	Holbrook	identified	visualizers	as
also	being	more	strongly	represented	amongst	women.	Those	visualizing	women,	for	instance,
in	terms	of	fashion	choices,	will	prefer	“plain	jackets	and	(at	most)	one	isolated	or	two
nonadjacent	set(s)	of	stripes”	(Holbrook,	1986).	Visualizers	have	a	more	holistic	view	of	the



outfit	and	thus	give	more	importance	to	the	combination	of	elements	around	the	jacket.
Verbalizing	women,	however,	who	do	not	have	such	a	holistic	view,	will	prefer	“plaid
jackets.”	The	difference	between	visualizers	and	verbalizers	is	less	important	for	men;	in	the
end	they	“play	it	safe	by	disliking	clashing	designs.”	Finally,	and	not	surprisingly,	classicists
might	prefer	products	with	more	neat	designs,	while	romanticists	may	prefer	more	stylish,
ornate	designs.	These	results	are	to	be	taken	with	care.	It	would	be	inaccurate	to	suggest	that
all	men	dislike	clashing	designs,	for	instance.

Need	for	Uniqueness	and	Optimal	Stimulation	Level
The	need	to	distinguish	oneself	from	others	is	a	strong	determinant	of	behavior	toward	objects
(Snyder	&	Fromkin,	1980).	The	products	we	own	are	used	every	day	in	the	slow	construction
of	identity;	they	are	bought,	consumed,	displayed,	and	destroyed	in	order	to	build	who	we	are
(Belk,	1988).	For	some	individuals	who	feel	a	need	to	be	unique,	the	product	they	buy	will
play	a	much	important	role.	These	individuals	will	put	more	care	into	choosing	a	product:	“Is
it	unique	enough	for	me?”	Snyder	and	Fromkin	(1980)	showed	that	these	individuals	tend	to
prefer	novel	or	unusual	products	that	reflect	their	unique	personalities.	Not	surprisingly,	Bloch
et	al.	(2003)	found	that	people	who	score	high	on	the	CVPA	scale	are	also	the	ones	who	will
seek	more	unique	products.

For	the	majority	of	people,	however,	the	optimal	level	of	stimulation	(OSL)	needed	to	feel
arousal	is	moderate	(Berlyne,	1960).	For	some	people,	however,	this	optimal	level	is	greater;
they	need	more	stimulation	than	others	to	feel	stimulated	in	their	everyday	lives.	These
individuals	have	been	identified	as	“high	optimum	stimulation	levels	(OSL)	individuals”
(Steenkamp	&	Baumgartner,	1992).	The	authors	found	that	these	consumers	will	engage	in
more	variety-seeking	behavior	as	they	get	bored	more	quickly	by	a	product.	They	also	are
more	risk-seeking	individuals.	Raju	(1980)	studied	the	relationship	between	OSL	and
personality	and	demographic	traits.	High-OSL	individuals	are	attracted	to	new	or	unusual
stimuli	or	situation.	They	may,	for	instance,	work	in	highly	stimulating	environments	such	as
museums,	theatres,	and	art	schools.	Drawing	their	attention	requires	greater	visual	stimuli	and
higher	creativity	in	the	designing	of	a	product.	In	terms	of	demographics,	younger,	educated,
and	employed	people	seem	to	have	a	higher	OSL	(Raju,	1980).	To	decorate	her	home	interior,
Jenny,	who	works	in	a	design	consultancy,	may	prefer	original	and	innovative	furniture	that
will	offer	her	psychological	benefits	such	as	risk,	variety,	or	novelty.

21.3	Situational	Factors
Situational	factors	are	well	known	in	consumer	research	to	be	crucial	factors	influencing
behaviors	(Belk,	1975).	They	play	a	moderating	role	in	the	relationship	between	product
design	and	consumer	response	(Bloch,	1995),	which	means	that	depending	on	the	situation,	a
person	may	not	have	the	same	response	(aesthetic,	behavioral)	toward	a	product.	We	can
distinguish	between	the	physical	context	and	the	influence	of	others	(social	environment).

When	talking	about	context,	we	mean	the	context	in	which	the	product	will	be	displayed	or



consumed.	The	fit	of	the	new	product	with	products	already	owned	by	the	individual	might,	for
instance,	influence	its	perception.	Consumers	may	like	a	product's	appearance	but	may	not	buy
it	because	it	does	not	fit	aesthetically	with	their	home	interior	(Bloch,	1995).	If	someone	owns
an	old	cottage	in	the	countryside	decorated	with	old	furniture,	he	or	she	may	decide	not	to
choose	a	twenty-first-century-design	sofa	for	the	living	room.	The	context	can	also	change	a
product's	function.	For	instance,	many	vintage	products	are	used	for	aesthetic	purposes	and
have	lost	their	utilitarian	function	(Veryzer,	1995).	It	is	common	to	find	old	sewing	machines	or
vintage	clocks	that	have	stopped	functioning	in	living	rooms	for	decorating	purposes.

The	social	context	also	greatly	influences	the	aesthetic	response	of	a	consumer	to	a	product.
Being	alone	or	being	with	others	will	change	the	way	consumers	behave	toward	a	product
(Belk,	1975).	The	work	of	Zhang	et	al.	(2006)	offers	a	great	example	of	that	fact.	They	found
that	independent	persons	tended	to	favor	angular	shapes.	However,	that	relationship	was
significant	only	when	in	the	presence	of	others.	In	society,	we	try	to	give	an	image	of	a
confident	self,	perhaps	more	confident	than	in	reality.	Showing	a	preference	for	angular	shapes
may	be	believed	to	reflect	a	sharp	personality.	Indeed,	angular	shapes	are	associated	with
masculine	features,	as	we	have	seen	previously.

It	is	important	to	reflect	on	what	the	product	will	be	used	for,	where	it	will	be	used,	and	with
whom.	Will	this	chair	be	for	the	bedroom,	where	no	one	except	family	goes?	Or	for	the	living
room,	which	is	the	place	where	we	can	show	others	who	we	are	(by	what	we	own)?

21.4	Discussion
This	chapter	provides	those	who	wish	to	develop	new	products	with	a	list	of	factors	to	pay
attention	to.	This	list	is	not	exhaustive.	My	goal	is	to	encourage	product	developers	to	consider
the	many	influences	of	their	consumers'	aesthetic	preferences.	I	particularly	focused	on	the
influence	of	cultures,	individual	characteristics,	and	situation.

First,	we	saw	the	crucial	role	of	culture.	Culture	acts	as	a	lens	through	which	we	see	the	world
(McCracken,	1986),	therefore	modifying	the	way	consumers	approach	new	products.	Chinese
consumers	may	be	more	sensitive	to	rounded	shapes	due	to	the	collectivist	nature	of	their
culture.	This	has	an	impact	on	logo	design.	In	China	and	Singapore	it	has	been	found	that	brand
logos	that	are	harmonious	and	natural	create	more	positive	affect	towards	the	brand
(Henderson	et	al.,	2003).	However,	American	consumers	will	probably	value	innovative
design	more.	Culture	can	also	modify	the	role	of	a	product	as	we	have	seen	with	bikes,	which
are	used	for	leisure	in	North	American	and	for	transport	in	northern	Europe.	Culture	is	not	only
a	question	of	geography,	and	we	have	seen	that	social	classes	have	their	own	aesthetic
standards.	When	a	consumer	is	involved	in	a	specific	consumption	activity,	it	impacts	his
entire	life,	including	aesthetic	preferences	like	in	the	case	of	Goths	or	bikers.

Second,	we	looked	at	personality	traits	and	individual	characteristics	that	may	impact	the	way
consumers	react	to	a	product.	We	have	seen	that	for	some	consumer	aesthetics	plays	a	big	part
in	life;	they	will	be	more	attentive	to	product	design	and	more	demanding	as	well.	People	who
have	greater	need	to	feel	unique	than	average	will	focus	their	choices	on	differentiating



products.	Others	need	greater	visual	stimulation	than	average	to	feel	stimulated	and	thus	will
favor	more	flashy	colors	or	more	unique	designs.	Even	though	it	is	difficult	to	segment	a
population	according	to	such	criteria,	some	clues	can	be	taken	into	account.	Holbrook	(1986),
for	instance,	found	that	there	were	more	visualizers	among	women.	Raju	(1980)	found	that
young,	educated,	and	employed	people	were	more	likely	to	need	novel,	varied,	and	innovative
products.	The	working	environment	may	be	a	way	of	knowing	if	our	consumers	give	greater
importance	to	aesthetics	in	their	lives	or	if	they	need	more	stimulation.	People	who	work	in	the
art	world	might	be	more	demanding,	for	instance.	The	question	of	whom	we	are	designing	the
product	for	is	crucial.	If	the	wish	is	to	make	a	product	that	will	appeal	to	a	broad	audience,	it
is	worth	noting	that	a	medium	level	of	stimulation	will	be	preferable:	too	little	and	the	product
might	not	be	noticed	by	consumers;	too	much	and	it	might	be	rejected	(Berlyne,	1960;
Steenkamp	&	Baumgartner,	1992).	However,	if	the	strategy	is	to	target	opinion	leaders	to
create	an	image	for	the	brand	or	the	product,	a	highly	stimulating	design	with	innovative
features	might	a	good	choice	(Workman	&	Caldwell,	2007).

Finally,	it	is	crucial	to	look	out	for	the	consumption	context	of	the	future	product.	Depending	on
where	and	with	whom	we	consume,	the	product	may	not	have	the	same	appeal.	We	invite
product	developers	to	reflect	on	the	situation	in	which	their	consumers	will	buy,	use,	display,
and	consume	their	product.

21.5	Conclusion
This	chapter	provides	the	reader	with	a	nonexhaustive	list	of	forces	that	sway	the	aesthetics
preferences	of	consumers.	This	list	is	to	be	used	carefully:	in	the	topic	of	aesthetics	there	is
nothing	ever	certain	and	definite.	Fashion	progresses	at	a	rapid	pace	and	tastes	change,	evolve,
and	mutate	fast.	Also,	there	are	many	more	factors	not	mentioned	here	that	consumers	consider
before	choosing	a	product,	like	price	or	functionality.	We	encourage	anyone	who	wishes	to
launch	a	new	product	to	engage	into	a	reflective	activity	around	the	targeted	consumer.	Who	do
we	want	our	consumers	to	be,	and	what	do	we	know	about	their	aesthetic	preferences	or	about
the	forces	that	will	influence	their	choices?	These	are	things	to	consider	before	thinking	of	the
design	itself.
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Chapter	22
Future-Friendly	Design:	Designing	for	and	with	Future
Consumers

Andy	Hines
University	of	Houston,	Hinesight

Introduction
New	product	ideation	and	design	is	aimed	at	future	markets,	but	the	ideas	and	designs	are
typically	developed	using	current	consumer	needs.	This	chapter	offers	a	framework	for
understanding	long-term	values	shifts	that	provide	insight	into	how	consumer	preferences	are
changing	into	the	future.	Two	emerging	values	types	that	are	driving	these	changes	are
introduced	and	their	trajectory	over	time	is	described.	These	shifting	values	are	at	the	core	of
five	emerging	consumer	needs,	which	are	illustrated	and	brought	to	life	with	representative
future	personas.	Implications	for	designers	and	developers	are	identified	both	in	terms	of
adding	to	a	tool	kit	as	well	as	identifying	themes	of	change	cutting	across	the	consumer
landscape.

Designers	and	new	product	developers	(hereafter	“developers”)	looking	to	develop	innovative
designs	and	products	are	continually	challenged	to	understand	how	consumer	preferences	are
changing.	If	only	it	were	as	simple	as	asking	them	what	they	will	need	in	the	future!	The	truth	is
that	they	don't	know	either.	Thus,	one	looks	for	clues	to	future	consumer	preferences.	My
experience	as	the	Global	Trends	manager	with	the	Kellogg	Company	back	in	the	1990s
introduced	me	to	the	notion	that	consumer	values	provided	insight	to	changing	consumer
preferences,	that	is,	what	they	might	want	to	buy.	More	importantly,	there	were	long-term
patterns	in	how	these	values	were	changing.	I	built	the	initial	values	framework	for	Kellogg's
and	have	since	used	it	with	dozens	of	clients	over	the	years	(Hines,	2011).

Long-term	patterns	in	values	change	can	provide	a	useful	framework	for	understanding
emerging	consumer	needs	that	in	turn	provide	clues	to	their	purchase	preferences.	They	are	at
the	core	of	five	emerging	needs	that	provide	insight	for	designers	and	developers	to	produce
“future-friendly”	designs	and	products.	The	focus	is	on	shifting	values	and	emerging	needs
since	the	goal	is	to	explore	how	the	future	is	changing.	Focusing	on	novel	values	and	needs
also	provides	an	excellent	opportunity	for	breakthrough	innovation.	It	should	be	kept	in	mind,
however,	that	current	values	and	needs	are	still	important	and	will	characterize	or	drive	the
majority	of	offerings.

22.1	A	Framework	for	Understanding	Changing
Consumer	Values



Values	are	defined	as	“an	individual	view	about	what	is	most	important	in	life	that	in	turn
guides	decision-making	and	behavior”	(Hines,	2011,	p	9).	In	essence,	they	are	the	priorities
consumers	use	to	help	them	with	important	decisions,	whether	it	is	where	to	go	to	college	or
what	kind	of	car	to	buy.	They	also	implicitly	guide	more	routine	decisions,	for	example,	should
I	buy	the	natural	product	that's	a	bit	more	expensive?

A	snapshot	of	values	in	the	present	could	be	useful	by	itself,	but	of	even	greater	utility	is	that
the	data	suggests	that	they	have	been	changing	in	a	consistent	direction	over	time.	The	World
Values	Survey	(see	www.worldvaluessurvey.org/)	identified	this	pattern	and	offers	a	view	on
values	change	based	on	longitudinal	data	it	has	been	gathering	since	the	1970s.	In	addition,
research	has	identified	more	than	two	dozen	systems	relating	to	values	(Hines,	2011).	This
paper	extracts	the	insights	as	they	relate	to	change	in	the	future.

Let's	begin	with	the	four	types	of	values.	The	first	three	types	are	derived	from	the	World
Values	Survey	data,	while	the	fourth	was	hypothesized	by	the	Spiral	Dynamics	system	(Beck	&
Cowan,	1996;	Inglehart,	1997).

The	long-term	shift	is	from	left	to	right	in	Figure	22.1:	from	traditional	to	modern	to
postmodern	to	integral.	The	percentage	estimates	below	derive	from	the	World	Values	Survey
data	and	Spiral	Dynamics.	They	have	not	been	updated	recently	and	should	be	judged	with
caution.

Traditional	values	have	been	around	the	longest	and	were	prevalent	for	a	great	deal	of
human	history,	but	are	declining	in	the	affluent	countries	(now	at	25	to	30	percent	of	the
population).	In	design	terms,	the	key	task	of	the	designer	is	to	produce	a	“consistent”
design,	appropriate	to	their	beliefs,	practices,	histories,	protocols,	textbooks,	and	so	on.

Modern	values	are	peaking	in	the	affluent	countries	(35	to	40	percent)	while	they	are
surging	in	emerging	markets.	In	design	terms,	the	key	task	of	designers	is	to	produce	the
“best”	design—one	that	beats	the	competition	is	most	valuable.

Postmodern	values	are	growing	in	the	affluent	countries	(25	to	30	percent).	The	key	task
here	is	a	“participatory”	design	process,	one	in	which	everyone	is	heard	and	has	input,
honoring	the	unique	perspectives	that	individuals	bring.

Integral	values	are	just	emerging	in	the	affluent	countries	(about	2	percent).	They	key	task
here	is	“co-created”	design	that	moves	beyond	input	to	direct	involvement	in	the	design
process,	such	as	open-source	approaches.

http://www.worldvaluessurvey.org


Figure	22.1	Four	value	types.

The	value	types	highlight	patterns	in	preferences	and	priorities,	but	it	should	be	noted	that
variations	are	more	degrees	of	emphasis	rather	than	either-or.	For	instance,	postmoderns	put	a
high	priority	on	self-expression,	but	this	doesn't	mean	that	moderns	or	traditionals	will	not
self-express—it	is	just	less	important	to	them	in	general.

In	affluent	countries,	traditional	and	modern	values	are	declining	and	postmodern	and	integral
are	growing.	Postmodern	values	emerged	in	the	late	1960s/early	1970s,	and	may	be
approaching	critical	mass	similar	to	Gladwell's	“tipping	point,”	or	“magic	moment	when	an
idea,	trend,	or	social	behavior	crosses	a	threshold,	tips,	and	spreads	like	wildfire”
(Gladwell.com,	n.d.).	Integral	values	today	are	at	a	similar	point	to	postmodern	values	in	the
sixties/seventies	in	that	they	just	now	emerging	and,	if	the	model	follows,	may	be	poised	to
reach	critical	mass	in	a	generation	or	two.

A	key	implication	is	that	the	divide	between	designer/developer	and	customer	will	get
increasingly	blurry;	“us	and	them”	is	evolving	toward	“we.”	The	“Maker	Movement”	is	one
manifestation	of	this.	Designers	and	developers	have	a	great	opportunity	to	join	with	these
consumers	to	develop	offerings	in	light	with	their	emerging	needs.

22.2	Emerging	Consumer	Needs
Most	product	development	assumes	knowledge	of	what	the	consumer	wants	to	do—the
problem	is	at	least	somewhat	defined.	Much	of	working	with	innovation,	development,	and
design	groups,	particularly	when	working	with	futurists,	involves	coming	up	with	concepts	and
ideas	aimed	at	future	problems	and	challenges	that	are	not	well	defined.	A	core	principle	of
this	future-oriented	work	is	starting	with	consumers	and	their	needs:	combining	shifting	values
with	trend	identification	to	forecast	the	emerging	needs	to	provide	a	preview	of	how	the	future
may	evolve.	Keep	in	mind	that	there	is	continuity	along	with	change	and	that	the	postmodern
and	integral	values	emphasized	here	are	part	of	the	change	while	the	traditional	and	modern
values	are	part	of	the	continuity.

Several	steps	were	taken	to	create	the	five	emerging	needs	profiled	here.	Thirty-nine	universal
needs,	34	postmodern	values,	16	integral	values,	and	13	consumer	trends	were	identified,	and

http://Gladwell.com


then	clustered,	analyzed,	and	synthesized	into	a	raw	list	of	120	potential	emerging	needs,
which	were	sorted	into	daily	life	situations	using	the	framework	from	John	Robinson's	Time
Diary	studies	reported	in	his	excellent	book	Time	for	Life	(Robinson	&	Geoffrey,	1997)	and
now	the	basis	for	the	US	Bureau	of	Labor	Statistics'	American	Time	Use	Survey	(see
www.bls.gov/tus/).	The	team	looked	for	patterns	in	this	matrix	by	combining,	consolidating,
and	pruning	the	large	list.	After	several	iterations,	the	five	emerging	needs	described	below
were	identified	and	refined.

How	can	designers	and	developers	use	this	knowledge?	The	emergence	of	new	value
priorities	and	changing	mix	of	values	types	was	analyzed	and	combined	with	consumer	trends
to	produce	the	five	emerging	needs.	The	descriptor	“emerging”	was	carefully	chosen	to	signify
that	these	needs	are	already	appearing	in	consumer	life	to	some	degree	today	and	will	become
increasingly	important	in	the	future.	In	geographies	that	index	high	for	postmodern	and/or
integral,	for	instance,	such	as	Sweden	globally,	or	in	California	in	the	United	States,	the	five
emerging	needs	will	be	more	apparent	than	in	places	indexing	lower.	Certainly,	traditionals
and	moderns	may	also	pursue	these	needs—they	are	not	the	exclusively	held	by	postmoderns
and	integrals,	but	more	prevalent	among	them.	The	five	emerging	consumer	needs	are:

Keeping	it	real:	Preference	for	the	straight	story.

The	[relentless]	pursuit	of	happiness:	Taking	responsibility	for	one's	well-being.

Community	first:	Preference	for	things	local.

We	[really]	are	the	world:	Feeling	responsible	for	the	well-being	of	the	planet.

Glass	houses:	Everyone	is	watching.

These	emerging	needs	are	described	below	with	an	accompanying	representative	future
persona.	Personas	are	representative	characters	that	fit	a	profile	of	someone	who	has	that	need
or	needs.	They	are	emerging	today	and	are	forecast	to	become	increasingly	evident	over	the
next	decade.	Future	personas	can	help	designers	and	developers	imagine	“who”	they	are
designing	for.	They	help	to	make	the	abstract	needs	more	concrete.	It	should	be	kept	in	mind
that	these	personas	are	generalizations.	As	such,	they	will	miss	the	diversity	that	will	actually
show	up	in	how	the	emerging	needs	manifest	in	the	future.	For	example,	the	demographics
suggesting	that	Annie	is	a	35-year-old	female	does	not	imply	that	only	35-year-old	females
will	have	this	need.	It	is	an	attempt	to	find	the	center	of	the	need,	and	some	trade-offs	have	to
be	made	in	providing	details	to	help	create	a	mental	picture	of	the	persona.	It	is	also	important
to	note	that	individuals	may	hold	several	of	these	needs.	In	fact	that	is	very	likely	to	be	true.
Someone	who	holds	“keeping	it	real”	may	also	hold	“community	first.”	The	personas	are	not
exclusive.	The	intent	in	providing	separate	personas	is	to	provide	developers	and	designers
with	an	image	of	how	a	particular	need	might	manifest.	Indeed,	it	may	be	possible	to	build	a
composite	persona	that	combines	the	attributes.	The	future	personas	are	covered	in	a	consistent
format	that	includes	the	following:

Summary	description:	The	first	few	paragraphs	characterize	the	persona	in	general.

Demographics:	A	profile	of	a	“typical”	persona	who	embodies	the	emerging	need,
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including	gender,	age,	household	income,	education,	and	life	stage.

Illustration:	A	visual	to	help	facilitate	the	“real-ness”	of	the	persona.

Table:	A	summary	table	that	includes	the	supporting	need	states	of	the	emerging	need,	the
values	this	persona	would	likely	embrace,	and	the	related	trends	supporting	the	persona's
emergence.

Committed	time	activities:	How	the	persona	would	likely	approach	several	aspects	of
committed	time—work,	household	and	family	care,	shopping,	and	personal/biological
necessities.

Free	time	activities:	Description	of	how	the	persona	would	likely	approach	free	time—
learning,	leisure	(entertainment/recreation),	affiliation,	and	communication.

Vignette:	A	brief	day-in-the-life	snapshot	that	provides	insight	into	how	the	persona	might
operate	in	daily	life.

These	particular	ingredients	are	offered	as	a	basic	menu	and	they	may	be	varied,	added	to,	or
subtracted	as	needed	for	a	particular	project—one	might	include	generations,	personality	or
thinking	styles,	worldviews,	and	so	on.

Keeping	It	Real
A	key	word	for	postmodern	and	integral	consumers	is	authenticity.	It	is	the	core	value	driving
them	to	this	emerging	need.	They	are	asking	organizations	to	give	it	to	them	straight	and	trust
them	to	be	able	to	handle	the	truth.	They	will	reject	any	paternalistic	“for	your	own	good”	kind
of	sugarcoating.	Their	view	is,	“Treat	me	as	an	adult,	as	an	equal,	and	as	someone	with	a
brain.	Don't	manage	me.”	Figure	22.2	illustrates	“keeping	it	real”	through	the	“authentic	Annie”
persona.

Demographics

Female,	Age	35

HHI:	$125,000

Education:	MA,	Public	Health

Figure	22.2	Keeping	it	real:	authentic	Annie.



Life	stage:	Mid-career,	early	parenthood
Day	in	the	Life	Vignette Activities
Annie's	friend	used	to	think	she	was	so	trendy.
They	laugh	about	it	now,	but	having	kids
changed	her	somehow.	Now	it's	more	about
what's	not	in	the	things	she	buys	her	family	than
the	label	or	logo	that	the	product	carries.
Thankfully	she	found	a	lot	of	“mommy	blogs,”
which	have	given	her	great	tips…it's	been	years
since	she	read	a	product	review	in	the
mainstream	media.	Sure,	sometimes	the	stuff
she	buys	costs	a	little	more,	but	that's	okay.	She
likes	to	think	her	choices	make	a	difference,	but
she	also	likes	the	recognition	that	her	choices
are	different.	Hmm…maybe	she	hasn't	given	up
her	attachment	to	labels	and	logos	entirely.

Committed	Time

Work:

P/T	at	women's
health	NGO

Household/family
care:	At	home
part-time	with
kids	thanks	to	job-
share

Shopping:	Local
and	face-to-face
for	things	that
matter;	online
ordering	of
“staples”

Personal

(biological
necessities):

Uses	Tom's	of
Maine

Free	time

Learning:

Gardening	course

Leisure
(entertainment
&	recreation):

Catching	up	on
her	latest	copy	of
Dwell	or	Real
Simple

Affiliation:	Sierra
Club,	local	PTA

Communications:

Facebook	with
friends	from	the
mommy	blogs

Need	States Values Trends

The	Authenticity	Premium

Au	Naturale

The	Simplicity	Premium

Less	Is	More
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Sustainability

Truth	&
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Sustainable
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Living	within
Limits

Lifeshifting

Continuum	of
Ownership

They	are	reacting	against	an	overly	managed	world.	“Delighting	the	customer”	has	gone	to	an
extreme.	As	management	of	consumer	experiences	has	gotten	increasingly	sophisticated,	it	has



created	a	situation	where	every	aspect	of	the	experience	is	micromanaged,	and	these
consumers	sense	that,	and	feel	that	they	are	constantly	being	manipulated—and	they	want	it	to
stop.

Implications	for	Designers	and	Developers

These	consumers	will	appreciate	designers	and	developers	who	“do	the	homework”	to
find	out	what	authentic	is,	such	as	being	of	aware	of	history,	origins,	materials,	and
handling.

“Warts-and-all”	offerings	may	appeal	to	these	consumers	by	representing	authenticity.

These	consumers	will	appreciate	simplicity	that	embraces	or	encompasses	a	great	deal	of
complexity.

Characteristics	or	keywords:	authentic,	simple,	natural,	and	“less	is	more.”

The	[Relentless]	Pursuit	of	Happiness
The	values	shifts	have	a	major	theme	of	consumers	rethinking	the	purpose	of	their	lives.	The
pursuit	of	happiness	is	a	purpose	shared	by	many.	It	reflects	the	growing	range	of	choices
enjoyed	by	postmodern	consumers	who	enjoy	relative	economic	security.	Figure	22.3
illustrates	“the	[relentless]	pursuit	of	happiness”	through	the	“Becky	2.0”	persona.

Demographics

Female,	Age	19

HHI:	n/a

Education:	Pursuing	BA	psychology

Life	stage:	Student

Figure	22.3	The	relentless	pursuit	of
happiness:	Becky	2.0.

Day	in	the	Life	Vignette Activities
The	meeting	with	the	dean	went	better	than	she
expected.	She	had	presented	her	vision	for	why
the	college	should	grow	its	own	fruits	and
veggies	and	give	up	that	portion	of	its	corporate

Committed	Time

Work:

5	classes,	2

Free	time

Learning:

Training	as	DJ	on



food	service.	Her	premise	is	that	connecting
students	to	their	food	stream	in	this	very
tangible	way	will	lower	the	schools	carbon
footprint	and	provide	a	psychological	and
health	benefit	that	will	pay	off	down	the	road.
Thankfully	she'd	found	the	CampusGrows
network	on	Facebook.	She'd	learned	so	much
from	other	kids	who	were	working	on	similar
plans	at	their	schools…getting	crop/menu
ideas,	work	plans,	financial	advice	to	make	it
self-sustaining,	etc.	Her	motto	is	“there	is
always	a	better	way.”	Next	stop…a	meeting
with	the	college	president!	Rock	on!

volunteer	gigs,
and	12	student
activities	is	work
enough…

Household/family
care:

Lives	in	the
dorms;	hates	her
roommate

Shopping:
Clothes	at	thrift
store;	food	at
Whole	Foods	and
farmer's	markets

Personal

(biological
necessities):

All-natural
products

campus	radio
station

Leisure
(entertainment
&	recreation):

Playing	her	guitar

Affiliation:
Volunteers	at	day
care	for	kids	of
local	migrant
farm	workers

Communications:

Connecting	with
other	students
interested	in	local
food	via
Facebook
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Traditional	values	do	not	put	a	priority	on	the	pursuit	of	one's	own	happiness,	as	people's	roles
can	be	ascribed	largely	at	birth	in	addition	to	an	emphasis	on	God	or	others.	The	modern
values	pursuit	of	happiness	tends	to	focus	around	economic	achievement	and	material



prosperity.	The	postmodern	values	holder,	with	relative	economic	security,	has	the	freedom	to
consider	a	wider	range	of	routes	to	happiness.	Ironically,	the	modern-to-postmodern	transition
is	often	accompanied	by	a	sense	of	angst.	Many	have	experienced	a	sense	of	emptiness	from
the	material	prosperity	route	and	call	the	meaning	of	their	lives	into	question.	The	resultant
search	for	meaning	in	life	is	not	always	easy	or	pleasant.	Happiness	becomes	something	that
has	to	be	achieved—it	does	not	necessarily	arrive	on	its	own	for	the	postmodern	consumer.

There	is	a	relentless	aspect	to	this	pursuit	among	some,	reflecting	a	seriousness	of	purpose:
“What	makes	me	happy,	and	what	do	I	have	to	do	to	get	there?”	This	pursuit	often	involves
assisting	with	others	and	working	to	benefit	the	community.	It	may	also	involve	faith	in	a	higher
power,	but	this	conception	is	often	derived	from	multiple	sources	rather	than	subscribing	to	a
single	belief	system.

Implications	for	Designers	and	Developers

These	consumers	are	looking	to	fit	offerings	into	larger	lifestyles,	values,	and	sense	of
purpose,	and	evaluate	purchase	decisions	with	this	fit	in	mind.	These	consumers	are
looking	for	designers	and	developers	that	will	“help	me	help	myself.”	They	may	be
particularly	interested	in	co-creation,	where	they	may	be	provided	with	tools,	templates,
and	advice—and	handle	the	rest	themselves.	For	some	products	and	designs,	it	will	be
simply	about	fast,	easy,	and	cheap,	but	for	others,	which	speak	to	their	“identity,”	designs
and	products	will	increasingly	be	evaluated	in	terms	of	how	they	influence	one's	sense	of
“happiness”	or	well-being.

Characteristics	and	key	words:	DIY,	happiness,	well-being,	assistance.

Community	First
The	emerging	values	shifts	suggest	a	shift	in	scale	from	large	to	small	and	in	scope	from	mass
to	custom.	This	shows	up	most	strongly	in	this	emerging	need.	It	favors	decentralized
approaches.	It	is	part	of	the	sense,	captured	in	other	need	states,	that	life	has	gotten	too
complex,	moves	too	fast,	and	has	become	impersonal.	It	is	this	depersonalization	in	particular
that	drives	the	move	to	renewed	interest	in	community,	as	people	seek	to	reconnect	with	their
life	and	with	one	another.	In	the	ascent	up	the	growth	curve	in	modern	society,	the	frenetic	pace
is	seen	as	worth	the	trade-off	for	the	economic	reward.	The	postmodern	consumer	is	more
aware	of	the	costs,	has	less	need	for	economic	security,	and	thus	begins	to	reject	this	trade-off.
Figure	22.4	illustrates	“community	first”	through	the	“good	neighbor	Bob”	persona.



Demographics

Male,	Age	28

HHI:	$34,000

Education:	Some	college,	self-taught	web
guru

Life	stage:	Lives	in	group	house	with	fiancé

Figure	22.4	Community	first:	good	neighbor
Bob.

Day	in	the	Life	Vignette Activities
Bob	remembered	how	proud	he	was	of	himself
when	he	bought	his	first	pair	of	pants	from
American	Apparel…it	was	a	start	but	even	that
doesn't	seem	quite	local	enough	for	his	taste
anymore.	That's	why	for	the	past	2	years,	Bob's
been	on	a	mission	to	connect	artists	and
craftspeople	with	people	in	the	neighborhood
through	his	new	Locals	ONLY	iPhone	app.	Part
eBay…and	part	ePinions,	the	content	is	all
local.	And	why	not?	Brooklyn	has	everything	to
offer	whether	you're	looking	for	artisan	bread,
an	oil	painting,	or	a	handmade	refurb'd	bicycle.
And	the	social	aspects	of	the	app	take	the
guesswork	out	of	who	you're	buying	from…
Bob's	next	challenge—take	his	LocalsONLY
movement	to	other	cities

Committed	Time

Work:

Studio	engineer	in
a	Brooklyn
recording	studio

Household/family
care:

Lives	in	group
house;	engaged
but	not	quite	ready
for	it

Shopping:	Buys
local!	If	he	can't
buy	local,	next
goes	to
Freecycle.org

Personal

(biological
necessities):

Trades	time	in	his
studio	to	local
herbalist	for

Free	time

Learning:

Takes	classes	at
local	community
college

Leisure
(entertainment
and	recreation):

Fixed	gear	bike
guru;	playing	in
his	band

Affiliation:	On
the	Board	of
Neighborhood
Association

Communications:

Writes	and	blogs
for	local
alternative
newspaper

http://Freecycle.org


homemade
toothpaste,
deodorant
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This	desire	for	connection	manifests	in	both	the	physical	and	the	virtual	worlds.	These
consumers	question	why	they	don't	know	their	neighbors	or	even	the	mayor.	They	are	looking
for	ways	to	get	involved	with	what's	going	on	directly	around	them,	as	this	helps	to	provide	an
anchor	or	security	in	what	is	seen	as	an	increasingly	chaotic	world.	The	explosion	of	Facebook
and	other	social	networking	sites	is	evidence	of	how	the	virtual	world	can	serve	as	a
mechanism	for	connection.

Implications	for	Designers	and	Developers

These	consumers	value	locally	produced	offerings	as	way	to	support	their	local
community.	They	will	also	tend	to	favor	small,	local	producers	in	other	jurisdiction	if	they
are	competing	against	a	big,	multinational	competitor.

These	consumers	could	be	key	drivers	of	a	move	to	require	designers	and	developers
provide	some	kind	of	local	benefit.

These	consumers	place	trust	in	their	physical	as	well	as	virtual	networks	and	may	rely	on
them	for	advice,	referrals,	or	even	to	co-create	via	crowdsourcing	approaches,	which	will
continue	to	grow	stronger.

Characteristics	and	keywords:	local,	community,	network,	crowdsourcing.

We	[Really]	Are	the	World
The	title	of	this	emerging	need	plays	on	the	1985	song	“We	Are	the	World,”	which	was
recorded	to	support	charitable	causes	in	Africa.	That	effort	spurred	some	short-term	attention,



and	while	things	soon	returned	to	business	as	usual,	the	song	lived	on;	the	thought	apparently
touched	something	in	these	consumers	that	is	now	coming	back	to	life,	thus	the	“really”	in
parentheses.	This	time,	the	feeling	of	global	responsibility	or	planetary	consciousness	is
emerging	as	a	stronger	and	more	genuine	force.	Figure	22.5	illustrates	“we	[really]	are	the
world”	through	the	“Stewart'ship'”	persona.

Demographics

Male,	Age	58

HHI:	Living	off	nest	egg

Education:	BA,	Yale,	MA,
Columbia

Life	stage:	Launching	his	“encore”
career

Figure	22.5	We	really	are	the	world:	Stewart“ship”.

Day	in	the	Life	Vignette Activities
Stewart	couldn't	wait	to	get	off	the
plane	and	hit	the	ground	running.	He'd
heard	from	his	team	that	the	villages
where	they	were	going	to	launch	the
microfinance	pilot	program	were	really
excited	by	the	possibilities.	This	sure
was	gonna	be	different	than	doing	a
deal	on	Wall	Street,	but	he	was	glad
he'd	left	that	all	behind.	When	he
thought	about	it,	his	transformation
probably	started	sometime	after	his
church's	mission	trip	to	Haiti.	He	didn't
go	soft	or	anything…if	anything,	it

Committed	Time

Work:

Living	off	Wall	Street	nest
egg;	starting	microfinance
foundation

Household/family	care:

Family	living	on	a	real
budget	now

Shopping:	Supports	small
businesses	in	emerging
markets,	e.g.,	fair	trade

Free	time

Learning:

Language	classes,
so	he	can	connect
with	his
foundation	staff
and	clients

Leisure
(entertainment
and	recreation):

Trying	to	stay



reinforced	his	belief	that	free	markets
and	commerce	were	the	only	answer.
What	it	did	do	was	make	him	realize
that	he	could	make	a	real	difference.	So
he	took	his	the	nest	egg	he'd	made	in	20
years	as	a	VP	on	Wall	Street,	set	up	a
little	foundation,	and	was	going	to	do
his	part	to	bring	people	into	the	fold	of
the	global	economy	and	fight	the
powers	that	were	driving	people	to
extremism	one	microloan	at	a	time.

coffee,
TenThousandVillages.com
Personal

(biological	necessities):

Seeks	to	be	footprint-
neutral	in	choices

connected	to	the
Yankees
Affiliation:
Unitarian	church,
Optimists
International

Communications:

Avid	blogger	and
offers	free	local
personal	finance
workshop
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What	has	changed	alongside	the	strengthening	of	the	supporting	values	is	the	“flattening”
(Friedman,	2005)	of	the	world	that	enables	easily	accessible	and	real-time	information	about
any	event	or	situation	almost	anywhere	in	the	world.	Few	geographies	are	beyond	the	reach	of
global	media	and	communications.	The	connection	to	distant	problems	is	more	easily
maintained	and	the	options	for	action	have	increased	as	well.	It	has	become	much	easier	to	act
on	these	values	now	than	it	was	back	in	1985.	So,	while	the	values	supporting	this	emerging
need	may	well	have	been	present	25	years	ago,	the	supporting	infrastructure	was	not—but	it	is
now	and	increasingly	so	in	the	future.

Implications	for	Designers	and	Developers

These	consumers	think	of	themselves	as	global	citizens	and	will	think	through	the
ramifications	of	designs	and	products	that	go	beyond	national	borders,	with	a	genuine
concern	for	planetary	welfare	and	a	willingness	to	act	on	that.

These	consumers	are	for	ways	to	make	a	tangible	difference	in	the	pursuit	of	idealistic

http://TenThousandVillages.com


grand	schemes	that	suggest	designs	and	products	that	blend	vision	and	practicality.

A	sense	of	global	social	responsibility	will	be	an	added	criterion	for	designs	and	products
that	appeal	to	these	consumers;	they	will	be	inclined	to	ask	what	it	adds	the	common
welfare?

Characteristics	and	keywords:	global,	sustainable,	vision,	difference.

Glass	Houses
These	consumers	are	the	activists	and	many	will	have	an	aggressive	orientation.	They	are
intolerant	of	behavior	they	deem	wrong	and	are	not	afraid	to	let	the	offender,	or	any	interested
party,	know	about	it.	They	feel	they	are	not	to	be	trifled	with	and	that	their	values	and	beliefs
are	important	and	need	to	be	respected.	Figure	22.6	illustrates	“glass	houses”	through	the
“high-tech	Tina”	persona.

Demographics

Female,	Age	61

HHI:	$65,000

Education:	BA

Life	stage:	Empty-nester,	husband	retiring

Figure	22.6	Glass	houses:	high-tech	Tina.

Day	in	the	Life	Vignette Activities
It	was	fitting	she	thought	that	they	launched	their
NGO	on	the	40th	anniversary	of	Woodstock.	It
was	where	she	and	James	met.	They	were	so
young	then…but	man,	if	they'd	had	the
technology	they	have	now	back	then.
The	NGO—called	The	Watchtower	Group	is
going	to	build	a	web	tool	to	help	individuals

Committed	Time

Work:

Community
college	professor;
husband	retiring.
Non-work	hours

Free	time

Learning:

Her	son's	teaching
her	mash-ups	with
Google	Maps



track	the	social	performance	of	their
investments	in	real	time.	Users	enter	their	stock
and	mutual	fund	holdings	and	pick	from	a	list	of
50+	issues	that	they	care	about—such	as	the
company's	stance	on	fair	trade,	treatment	of
employees,	environmental	record,	local	vs.
global	sourcing,	etc.	They	get	a	baseline	report
as	well	as	real-time	alerts.	They'd	also	get	the
option	to	ping	the	investor	relations
departments	to	voice	their	support…or
displeasure.

spent	on
Watchtower
Group

Household/family
care:

Enjoying	the
empty	nest

Shopping:	Local
and	face-to-face
for	things	that
matter;	online
ordering	of
“staples”

Personal

(biological
necessities):

Cross-compares
and	checks	up	on
all	companies	she
does	business
with

Leisure
(entertainment
and	recreation):

Kayaking,	hiking,
genealogy

Affiliation:
Friends	Church
(Quaker),	socially
responsible
investing	club

Communications:

Careful	about
what	she	shares
publicly
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These	consumers	are	watching,	often	all	the	time.	They	are	often	savvy	users	of	technology	and
expert	in	the	world	of	information,	and	they	use	that	to	support	their	cause.	Accountability	is
the	buzzword;	it	won't	always	be	pleasant;	and	it	won't	always	be	fair.	The	best	an	organization
can	do	is	stay	consistent	and	true—or,	closing	the	circle	back	to	our	first	emerging	need,	be
authentic.	“Spin”	and	message	control	and	such	tools	will	only	get	organizations	into	trouble.
Telling	the	truth	will,	eventually	at	least,	earn	respect	and	credibility	that	will	be	appreciated
and	rewarded	over	the	long	haul.

Implications	for	Designers	and	Developers

These	consumers	will	be	inclined	to	transparent	and	open	approaches;	they	will	want	to
know	how	a	design	or	product	was	derived,	or	at	least	know	that	they	can	have	access	to
that	information.

These	consumers	are	looking	for	trusted	partners	to	help	them	navigate	through	what	they
see	as	a	complicated	and	even	insecure	future.	They	will	appreciate	partners	who	are
willing	to	admit	faults	and	mistakes,	seeing	it	as	a	sign	of	good	faith.

These	consumers	are	likely	to	embrace	a	collaborative	approach	to	design	and
development.

Characteristics	and	keywords:	open,	transparent,	participation,	collaboration.

22.3	Going	Forward
The	emerging	needs	are	offered	to	designers	and	developers	as	a	means	to	develop	future
designs	and	products.	The	personas	help	to	illustrate	and	create	a	mental	picture	or	image	of
what	those	consumers	might	be	like.	Two	principal	ways	to	use	the	ideas	in	this	chapter	going
forward	are	suggested:

The	first	and	perhaps	more	valuable	long-term	applications	are	the	potential	additions	to
the	design	and	development	tool	kit.

The	second	involves	using	the	specific	implications	accompanying	each	need	and	persona
and	a	set	of	key	themes	derived	from	them	that	will	be	identified	below.

The	Tool	Kit
The	values	framework	provides	a	foundation	for	understanding	and	insight	into	future
consumer	preferences,	thus	enabling	designers	and	developers	to	align	their	work	with	the
future.	Consumer	expectations	of	designers	and	developer	are	growing—they	will	expect	to	be
understood.	Insight	into	values	provides	a	basic	framework	for	understanding	what	is
important	to	them.

Designers	and	developers	are,	of	course,	busy,	thus	the	tool	kit	provided	here	can	be	“laddered
up”	depending	on	how	much	time	is	available	for	understanding	consumer	preferences:

1.	 The	four	value	types	provide	a	“quick-and-dirty”	framework.



2.	 The	values,	when	combined	with	consumer	trends	provide	additional	understanding.

3.	 Combining	the	values	into	five	emerging	consumer	needs	adds	another	layer	of
understanding.

4.	 Studying	the	personas	that	accompany	the	emerging	consumer	needs	helps	bring	those
needs	alive.

5.	 Finally,	the	personas	can	be	customized	and	enhanced	to	provide	a	multilayered	approach
to	understanding	the	consumer	targets.

The	future	personas	are	intended	to	serve	as	targets	for	designers	and	developers	by	providing
a	visual	picture	of	consumers	who	embody	the	emerging	needs.	They	present	a	means	to
address	the	challenge	mentioned	at	the	beginning	of	this	piece	to	design	and	develop	products
based	on	a	view	of	how	the	future	will	be	different,	rather	than	assuming	that	the	present
situation	will	continue.	The	personas	can	be	used	during	ideation	sessions	both	to	generate
ideas—what	types	of	designs	or	products	will	consumers	with	needs	want.	The	personas	can
also	help	refine	concepts	by	helping	designers	and	developers	tailor	them	with	a	more
informed	sense	of	what	motivates	these	consumers.

Some	Key	Themes
This	chapter	suggests	that	the	consumer	landscape	is	changing	in	ways	that	can	be	understood.
It	is	important	to	understand	the	values	as	they	provide	the	“why”	behind	the	needs.	Consumers
will	expect	designers	and	developers	to	be	aligned	with	them,	to	understand	them,	and	to	relate
to	them.	Each	of	the	five	emerging	needs	and	personas	were	accompanied	by	implications	for
specifically	appealing	to	them.	We'll	conclude	this	chapter	with	some	themes	or	big	ideas	that
apply	in	general	to	the	two	values	types—the	postmoderns	and	integrals—at	the	leading	edge
of	changing	consumer	preferences.	It	is	not	intended	to	suggest	that	these	needs	are	inevitable.
Futurists	recognize	that	for	every	trend	there	is	a	potential	countertrend,	and	thus	it	is	important
to	monitor	the	future	as	it	unfolds	for	any	changes	in	direction.

Consumer	preferences	are	bifurcating	into	those	offerings	that	are	generic	or	commodity-
like	where	they	seek	fast,	cheap,	and	easy	solutions,	and	those	where	the	product	or	design
means	something	to	them,	that	is,	it	speaks	to	their	identity	and	their	values.	For	the	latter,
consumers	will	be	more	concerned	and	involved	with	the	design	and	development	process.

There	will	be	a	great	desire	for	more	open	approaches	that	encourage	participation	and	co-
creation,	especially	for	those	offerings	that	appeal	to	their	identity.

For	these	offerings	to	appeal	to	one's	identity,	the	story	behind	the	design	and	development
will	be	a	key	ingredient	driving	the	purchase	decision.

In	cases	where	consumers	want	to	be	involved,	deeper	association	with	designers	and
developers	who	provide	advice,	tools,	and	templates	in	more	of	a	coaching	role	to	offer	an
environment	within	which	consumers	can	create.

It	should	be	kept	in	mind	that	the	emphasis	of	this	chapter	has	been	on	the	future	and	on
emerging	needs.	Current	needs	will	not	only	remain	with	us	but	will	characterize	the	majority



of	offerings.	Along	those	lines,	even	the	emerging	needs	are	indeed	already	with	us	to	a
degree.	While	at	the	leading	edge	of	change	today,	the	research	suggests	that	these	emerging
needs	will	increasingly	join	the	mainstream	over	the	next	decade.	Understanding	and
embracing	their	emergence	will	provide	designers	and	developers	insight	upon	which	to
develop	their	designs.
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Special	Topics	in	Design	Thinking



Chapter	23
Face	And	Interface:	Richer	Product	Experiences
through	Integrated	User	Interface	and	Industrial
Design1

Keith	S.	Karn
Bresslergroup

Introduction
When	users	flip	a	light	switch,	turn	a	knob	to	adjust	the	volume	on	a	radio,	or	swipe	their
fingers	across	a	touch	screen,	they	are	interacting	with	the	product's	user	interface	(UI).	The
user	interface	encompasses	the	physical	and	digital	components	that	allow	a	user	to
communicate	with	a	machine	or	device.	The	devices	we	use	in	everyday	life	are	constantly
evolving,	and	they	have	morphed	drastically	in	the	past	50,	and	even	20,	years.	Likewise,	user
interfaces	and	the	UI	design	process	have	changed	considerably.

This	chapter	begins	with	a	call	for	reintegration	of	hardware	and	software	UI	development,
which	have	evolved	into	separate	silos	within	many	organizations.	Next,	I	provide	an
overview	of	emerging	UI	technologies	in	new	product	development	(NPD)	that	are	providing
designers	with	opportunities	to	expand	products	beyond	the	limits	of	physical	controls	and
screens.	In	the	last	half	of	the	chapter,	I	suggest	methods	for	teams	who	are	ready	to	dig	in	and
develop	UI	and	industrial	design	(ID)	in	parallel.	(This	chapter	assumes	that	teams	have
already	discovered	and	defined	the	problems	to	be	solved	by	the	product	and	are	at	the
threshold	of	creating	and	evaluating	concepts.)	And	as	no	two	projects	progress	identically—
and	as	no	process	informed	by	design	thinking	proceeds	in	a	wholly	linear	fashion—I	conclude
with	seven	questions	to	ask	yourself	along	the	way	in	order	to	guide	your	particular,	sometimes
unavoidably	meandering,	but	hopefully	more	focused	path.

Defining	Terms
In	this	chapter,	I	use	the	term	digital	in	reference	to	digital	visual	displays,	often	paired	with	a
touchscreen	for	user	input.	There	is	a	tendency	today	to	give	every	new	product	a	touch	screen,
but	that	may	not	always	be	for	the	best—more	on	that	later.

In	the	product	development	world,	there	is	some	confusion	around	the	term	user	interface	(UI)
and	other	similar	terms,	including	user	experience	(UX)	and	interaction	design	(IxD).	Because
the	disciplines	are	relatively	new,	they	are	still	being	defined.	For	the	purposes	of	this	chapter,
UI	refers	to	both	the	physical	and	digital	(on-screen)	interactions	between	a	human	user	or
operator	and	a	device	or	piece	of	equipment.	I	like	to	think	of	the	user	interface	as	the	means	of
communication	between	human	and	machine.



A	person	who	designs	UIs	is	an	interaction	designer.	IxD	refers	to	the	art	and	science	of	user
interface	design,	but	people	often	misuse	it	to	indicate	only	the	digital	portion	of	the	interface.
The	term	UX	is	frequently	misused	as	the	exclusive	domain	of	website	design,	but	it	actually
denotes	a	broader,	more	holistic	human-product	experience.	It	takes	into	account
considerations	such	as	the	purchasing	process,	the	maintenance	of	a	product,	how	it	will	be
stored,	customer	support,	and	activities	all	the	way	through	to	end	of	life.

While	UI	encompasses	both	the	physical	and	digital	components	of	a	product's	controls	and
displays,	this	chapter	will	occasionally	call	out	physical	versus	digital	features	since	the	goal
is	to	clarify	the	process	of	developing	each.

23.1	Divergent	Paths:	User	Interface	in	Physical	and
Digital	Products
Separate	Development	Paths
Prior	to	1980,	user	interface	design	fell	under	the	domain	of	industrial	design	(ID)	and
mechanical	engineering	because	it	was	so	physical,	and	it	was	primarily	driven	by	the
selection	of	appropriate	controls	such	as	buttons,	switches,	and	knobs.	That	changed	with	the
advent	of	the	Age	of	Computers,	and	hardware	and	UI	software	development	processes	have
evolved	separately,	even	within	companies,	ever	since.	Hardware	generally	takes	longer	to
design,	build,	and	test	and	typically	follows	a	more	linear	Stage-Gate	(or	phase-gate)
development	process.	The	Stage-Gate	model	divides	the	process	into	a	series	of	tasks	(stages)
and	decision	points	(gates)	that	a	team	advances	through	sequentially.	This	development
process	is	not	as	fluid	or	flexible	as	the	software	development	process.	Much	like	building	a
house,	you	have	to	put	down	a	foundation	and	have	a	well-defined	architectural	plan	before
you	start	building	product	hardware.

Software	development,	however,	is	generally	more	flexible	and	typically	follows	an	agile
development	process.	The	concept	of	agile	development	was	introduced	in	the	early	2000s.	It
emphasizes	adaptive	planning,	an	iterative	approach/and	rapid,	flexible	response.	It	is
characterized	by	lots	of	loops,	short	sprints	with	working	software	output,	and	minimal
documentation.	Because	of	this,	software	goes	through	more	and	shorter	cycles	during
development.	Rather	than	producing	a	physical	prototype,	like	their	hardware	development
counterparts,	to	test	and	refine,	software	developers	relatively	quickly	write,	test,	and	rewrite
code.

Even	though	3D	printing	and	other	technology	is	making	it	easier	to	prototype	physical
products,	developing	a	physical	device	to	production-ready	status	still	takes	longer	than
software	development.	The	result	is	that	we	often	develop	hardware	first	because	of	this
longer	lead	time,	and	software	is	brought	in	later.	When	the	hardware	team	specifies	the
control	and	display	elements	of	the	UI	before	the	interaction	design	work	has	even	begun	for
the	UI	software,	a	suboptimal	user	experience	is	almost	certain.	Thus,	this	separation	of
hardware	and	software	development—both	organizationally	and	temporally—results	in	a



lower-quality	product.

A	Call	for	Reintegration
Much	of	the	UI	work	that	was	happening	in	the	1980s	was	for	the	screen,	with	the	keyboard
and	mouse	controlling	the	action.	Gamers	were	the	first	to	realize	the	limits	of	this	paradigm.
When	everything	was	on	a	computer,	most	users	took	the	mouse	and	keyboard	for	granted.	To
most	users,	those	were	the	only	input	devices	they	knew.	Video	gamers	refused	to	settle	for
these	input	devices,	though,	and	they	recognized	the	limitations	of	the	typical	computer	output
devices	(displays	with	a	small	color	gamut	and	crude	audio	systems).	As	a	result,	the	game
industry	was	born	and	began	to	develop	new	tools,	such	as	joysticks	and	handheld	controllers
to	better	simulate	natural	user	inputs.	Soon	the	industry	was	pushing	the	envelope	on	higher-
resolution	displays	and	developing	its	own	game	processors	like	the	Xbox	and	PlayStation	for
handling	higher-quality	animation	and	better	audio.

These	trends—developing	processors	for	specific	purposes	(rather	than	general-purpose
computers)	and	designing	user	inputs	that	go	beyond	the	mouse	and	keyboard—have	continued
to	grow.	Today,	countless	products	center	around	dedicated	microprocessors	and	are	restoring
physical	controls,	like	buttons	and	switches.	The	“Internet	of	Things”	is	populated	by	devices
(aka	“things”)	that	can	connect	to	the	Internet.	That	connection	allows	devices	to	communicate
with	each	other,	without	physical	input	or	assistance	from	users.	This	will	surely	lead	to
product	innovations	and	new	business	models	and	processes,	and	has	the	potential	to	spur
efficiency	and	reduce	costs	and	risks.	Product	developers	need	to	consider	how	these	inputs
will	contribute	to	the	use	of	the	product.	ID	considerations	must,	once	again,	be	reassessed.

At	the	same	time,	consumers	and	product	developers	are	realizing	that	not	everything	should	be
controlled	by	a	touch	screen—sometimes	physical	buttons	or	knobs	are	best.	Ideally,	touch
screens	enable	compact	and	multipurpose	devices	because	the	screen	allows	a	small	surface	to
be	reconfigured	for	a	variety	of	tasks.	A	smartphone,	for	instance,	can	be	a	phone,	camera,	and
web	browser	all	in	one.	But	for	many	devices,	a	combination	of	hardware	controls	(physical
buttons	and	switches)	and	touch	interfaces	is	ideal.	To	get	the	best	mix	of	hardware	and
onscreen/digital	controls,	product	developers	need	to	reunite	UI	design	with	engineering	and
industrial	design	processes—ideally	within	the	Design	Thinking	framework.

23.2	Emerging	User	Interface	Technologies
Today,	the	interaction	designers'	toolbox	is	growing.	As	emerging	technologies	such	as
advanced	audio	technology,	haptic	or	tactile	feedback	technologies,	and	gestural	interfaces
travel	down	the	learning	and	cost	curves,	designers	have	more	opportunities	than	ever	to
expand	products	beyond	the	limits	of	visual	screens.	More	designers	are	realizing	that,	when
used	appropriately,	these	new	tools	can	have	a	positive	impact	on	usability,	user	experience,
and	brand	recognition.

Auditory	Feedback



UI	design	is,	for	the	most	part,	missing	out	on	the	auditory	dimension.	Many	product	design
firms	do	not	even	have	dedicated	sound	designers.	It	is	hard	to	imagine	Apple's	iPhone	without
the	“swoosh”	that	signals	a	sent	email	or	the	chime	to	indicate	a	phone	is	connected	to	its
charger.	Very	few	products	popular	today	have	that	sort	of	auditory	element.	Compared	to
products	developed	pre-1980	(when	physical	buttons,	knobs,	and	switches	provided	their	own
inherent	sounds),	products	today	are	way	behind	in	terms	of	auditory	feedback.

Imagine	a	wearable,	mountable	camera	similar	to	the	GoPro	Hero	camera.	This	camera	is
going	to	spend	most	of	its	time	bolted	to	a	helmet	or	the	tip	of	a	kayak	or	surfboard—
somewhere	out	of	reach	or	out	of	sight.	The	user	is	going	to	control	the	camera	with	a	remote
or	by	pressing	buttons	that	are	out	of	sight.	For	such	a	product,	auditory	feedback	is	essential
since	the	user	will	not	be	able	to	see	the	camera	during	use.	The	user	will	rather	rely	on	tactile
cues	to	locate	and	identify	the	correct	controls	and	rely	on	auditory	cues	to	provide	the
feedback	that	the	correct	function	is	selected.

Haptic	Technology
Haptic	technology	allows	systems	to	stimulate	the	user's	sense	of	touch	by	applying	force,
vibrations,	or	motion	to	the	user.	This	is	typically	targeted	to	the	users'	hands	or	feet	but	can	be
applied	to	any	body	surface.	For	instance,	instead	of	seeing	or	hearing	a	device	power	on,	the
user	might	feel	it	vibrate	as	it	turns	on.	Haptic	technology	appeals	to	the	user's	tactile	senses
and	kinesthetics.	Tactile	senses	are	those	associated	with	skin	contact	(or,	more	technically,
cutaneous	stimulation)	and	include	feelings	such	as	temperature,	pain,	vibration,	and	pressure.
The	kinesthetic	sense	refers	to	the	perception	of	movement	and	position	of	our	limbs	based	on
muscle	forces	exerted.

Most	people	are	familiar	with	the	haptic	technology	of	a	smartphone	vibrating,	but	designers
are	only	scratching	the	surface	of	what	they	can	do	with	haptics.	Today	a	vibration	is
analogous	to	a	simple	beep	in	the	auditory	domain	or	a	single	indicator	light	in	the	visual
domain.	It	alerts	the	user	but	provides	limited	information.	Imagine	the	difference	in	the	audio
domain	between	using	a	simple	beep	and	conveying	information	to	a	user	through	speech	or	a
beautiful	song.	Today,	the	haptic	domain	is	using	vibrations	as	“beeps”	when	they	could	be
creating	the	equivalent	of	beautiful	songs.	The	problem	is	that	more	sophisticated	force
feedback	is	still	complex	and	costly.

Gestural	Interfaces
Gestural	interfaces	allow	computers	to	interpret	human	gestures	via	algorithms.	For	users,	this
means	the	ability	to	issue	commands	to	a	computer	without	making	physical	contact.	Gestural
interfaces	are	evolving	from	simple	presence	detection,	though.	Inexpensive	cameras	and	high-
speed	processing	are	making	camera	inputs	more	common	and	resulting	in	higher	performance.
The	Amazon	Fire	phone,	for	instance,	has	four	front-facing	cameras	that	enable	gestural
control,	through	which	a	user	can	control	the	phone's	screen	with	the	nod	of	a	head	or	the	wave
of	a	hand.	Similarly,	the	Leap	Motion	Controller	is	a	device	that	allows	users	to	manipulate	a
desktop	computer's	screen	using	hand	and	finger	motions	similar	to	a	mouse,	but	does	not



require	hand	contact	or	touching.	In	other	words,	a	user	can	control	a	computer	with	his	or	her
fingers	without	ever	making	physical	contact.

Augmented	Reality
Since	the	1980s,	screens	have	diminished	the	use	of	auditory	and	tactile	feedback.	Visual
feedback	has	gotten	better,	but	there	is	always	room	for	improvement.	Augmented	reality	has
the	potential	to	take	visual	feedback	to	the	next	level.	Augmented	reality	allows	computer-
generated	sensory	inputs	like	sound,	video,	or	graphics	to	be	overlaid	on	top	of	a	real-world
view.	The	user	sees	both	the	real-world	view	and	the	virtual	images	at	the	same	time.
Advances	in	augmented	reality	hardware	and	three-dimensional	modeling	are	making	this
technology	more	viable	from	a	user's	standpoint.

23.3	New	Technology	Demands	a	New	Development
Process
As	discussed	earlier	in	this	chapter,	hardware	and	UI	development	have	become	separated
over	time.	Today,	the	physical	hardware	components	of	a	product	are	often	designed	by	ID
teams	closely	coupled	with	mechanical	engineers.	The	digital	interfaces	are	often	designed
separately	by	UI	designers,	who	work	closely	with	software	engineers.	More	often	than	not,
though,	designing	the	hardware	and	digital	interface	components	separately	detracts	from	the
final	product.	To	build	better	products,	development	teams	should	integrate	the	hardware	and
software	development	processes.	The	design	thinking	mind-set	could	provide	the	means	to
enable	this	reunification.

Merge	Development	Timelines
Hardware	development	typically	happens	on	a	linearly	constrained	timeline.	First	there	is	a
long	design	and	development	process.	Then	production,	assuming	tooling	lead	times,	testing,
compliance,	and	so	on,	can	take	upward	of	six	months	before	finished	goods	are	ready	to	ship.
This	forces	the	ID	process	into	a	strict	timeline,	and	industrial	designers	must	lock	down	the
design	as	quickly	as	possible.	In	contrast,	UI	design	operates	on	a	much	more	flexible,	faster
development	process,	which	is	typically	nonlinear.	Interaction	designers	can	be	iterating	the
software	weeks	before	launch,	and	even	post	launch	in	the	form	of	software	updates.	Since	the
development	timelines	do	not	naturally	line	up,	the	ID	and	UI	are	typically	developed
separately	and	brought	together	at	the	end.	As	mentioned	previously,	that	disconnect	can
diminish	the	final	product.

To	marry	the	UI	and	ID	development	processes,	the	development	timelines	can	be	merged	at
certain	key	points	(Figure	23.1).	Some	elements	of	UI	and	ID	are	the	same.	For	instance,	both
require	the	up-front	user	research	necessary	for	developing	empathy	with	the	intended	end
user,	discovering	unmet	needs,	and	distilling	these	down	into	key	customer	insights.	Later,	both
require	some	form	of	prototyping,	though	digital	UI	(screen)	prototypes	tend	more	often	to	be
the	lower	fidelity	prototypes	so	helpful	in	early,	iterative	evaluation.	Both	hardware	and



software	will	need	visual	brand	language	development.	So,	the	product	development	processes
can	be	pulled	together	at	those	common	points.	For	example,	the	software	and	hardware
evaluation	(typically	in	the	form	of	usability	or	concept	testing),	can	be	done	at	the	same	time.

Figure	23.1	An	example	of	how	to	merge	UI	and	ID	product	development	timelines.

The	UI	development	process,	which	evolved	from	the	software	development	process,	is
typically	broken	into	segments	called	sprints.	The	idea	is	that	development	happens	in	a	series
of	sprints	that	are	limited	in	time,	typically	a	few	weeks.	In	each	sprint,	designers	tackle	as
much	as	they	can	within	the	timeframe	and	are	required	to	present	functional	deliverables	at	the
end	of	each	sprint.	This	process	is	flexible	and	open	to	change,	which	is	much	different	than
the	ID	development	process.	Hardware	designers	start	wide,	with	a	number	of	options,	and
then	funnel	their	options	until	they	lock	down	a	final	concept	that	can	be	refined	until	it	is	ready
for	production.

Bridging	the	agile	development	process	of	UI	and	the	linear	Stage-Gate	process	of	hardware
design	is	challenging,	but	it	can	be	done	by	forcing	a	more	iterative	process.	Product
developers	can	commit	to	a	series	of	sprints	that	are	set	in	time	(Figure	23.2).	In	each	sprint,
the	hardware	team	must	deliver	a	physical	prototype,	but	the	expectations	for	those	prototypes
can	be	lowered.	They	do	not	need	to	be	perfect	because	their	primary	function	is	to	test
hardware	and	software	together	and	to	generate	user	feedback.	This	approach	to	problem
solving	is,	of	course,	in	line	with	the	notion	of	the	design	thinking	approach	in	the	context	of
NPD:	teams	develop	simple	prototypes,	then,	armed	with	feedback,	iterate	further.	The	result
is	a	better,	faster,	more	efficient	process	and	a	more	cohesive	final	product.



Figure	23.2	A	blended	process	plan	for	prototyping	in	parallel.

Prototype	in	Parallel
Early	on	in	the	process,	the	UI	software	will	likely	be	created	with	wire	frames	and	workflow
diagrams,	which	can	be	printed	out	and	turned	into	paper	prototypes.	Then,	when	initial	form-
factor	physical	prototypes	are	ready,	the	paper	screens	can	be	stuck	on	the	physical	prototype
to	represent	the	screen	designs	in	the	context	of	the	physical	device.

At	higher	levels	of	fidelity,	the	development	team	might	run	the	UI	prototypes	on	the	screen
hardware	of	the	intended	final	display.	The	screen	might	not	yet	be	connected	to	the	hardware,
but	it	can	still	be	driven	by	a	computer	concealed	“behind	the	curtain”	to	get	a	sense	of	the	UI
interactivity	on	the	real	display	and	a	higher	fidelity	look	and	feel	of	the	micro-interactions.	It
is	important	to	integrate	the	software	and	hardware	during	the	early,	iterative	prototyping	to
really	understand	the	capabilities	and	limitations	of	particular	display	hardware.	Do	the	colors
display	correctly?	Can	the	screen	adjust	to	ambient	lighting	conditions?	Do	elements	of	the	UI
need	to	be	altered	to	interact	more	coherently	with	the	industrial	design,	or	vice	versa?	These
are	the	types	of	questions	a	holistic	development	process	will	draw	out.

23.4	Seven	Questions	to	Guide	the	Integration	of
Industrial	Design	with	User	Interface	Design
For	managers	looking	to	integrate	hardware	and	UI	development,	these	seven	questions	or
decision	points	can	help	guide	a	project	team.	They	are	drawn	from	the	collective	experience
of	myself	and	my	colleagues,	with	the	caveat	that	each	project	differs	based	on	goals	and
circumstances.

Who	Is	Leading	the	Process?



This	question	refers	to	both	organizational	leadership	and	which	aspects	of	the	project	are
taking	the	lead	simply	by	starting	first.	When	it	comes	to	organizational	leadership,	a
collaborative	process	that	includes	both	hardware	and	software	teams	is	best.	Typically,	a
mechanical	or	electrical	engineer	will	lead	the	hardware	development	team	and	a	software
engineer	will	lead	the	software	team.

Ideally,	each	project	will	have	its	own	multidisciplinary	project	team.	The	project	team
members	will	vary	depending	on	the	product	you	are	developing,	but	the	project	team	may
include	interaction	designers,	software	engineers,	industrial	designers,	mechanical	engineers,
interaction	designers,	product	planners,	user	research	experts,	and	marketing	experts.	The	idea
is	to	have	one	unified	team	working	together	on	a	product	rather	than	separate	hardware	and
software	teams	working	independently	of	one	another.	It	is	all	about	getting	the	right	people	to
the	table	and	getting	them	there	early.

In	most	cases,	it	makes	sense	for	hardware	to	lead—to	a	certain	extent.	It	takes	more	time	to
produce	the	hardware,	and	the	hardware	specs	generally	inform	the	software.	(The
development	team	cannot	develop	code	to	run	on	a	processor	that	has	not	yet	been	selected	or
might	not	even	exist	yet,	and	if	the	product	has	a	screen,	the	interaction	designers	will	need	to
know	the	specifications	of	that	screen.)	The	problems	that	teams	run	into	start	when	the
software	designers	arrive	too	late	in	the	game—after	the	hardware	engineers	have	already
determined	critical	features	based	on	cost	constraints,	size,	and	weight.

For	instance,	a	major	camera	company	was	developing	a	camera	with	a	touch	screen	that	had
menu-scrolling	capabilities	similar	to	the	scrolling	function	of	the	iPhone's	contacts	list.
Unfortunately,	the	UI	team	was	brought	into	the	process	too	late	to	achieve	this.	The	hardware
team	had	already	chosen	a	processor	that	could	not	meet	the	demands	of	a	fast-scrolling
function.	The	menu	scrolled,	but	the	processor	was	so	busy	scrolling,	it	could	not	receive	the
next	command	to	stop	the	scrolling	and	select	a	menu	item.	To	solve	the	problem,	the	software
team	put	more	“friction”	in	the	system	(a	deceleration	function)	and	essentially	slowed	the
scroll	function	so	the	processor	could	keep	up.	The	final	product	would	have	been	better	if	UI
considerations	had	been	taken	into	account	earlier	on,	when	the	engineering	team	was
specifying	the	hardware.

Managing	the	sometimes	conflicting	needs	of	UI	and	ID	teams	is	a	balancing	act.	Most	UI
teams	would	love	to	have	high-resolution,	capacitive	touch	screens	on	every	product,	but	each
project	has	its	own	constraints.	The	ID	team	might	specify,	for	instance,	that	the	final	product
cannot	be	large	enough	for	a	six-inch	screen.	It	is	important	to	keep	product	planning	and
marketing	teams	involved,	too.	Marketing	team	members	would	supply	the	“voice	of	the
customer”	and	say,	“Yes,	a	large	touch	screen	would	be	great	but	the	final	product	has	to	sell
for	less	than	$200.”

What	Are	the	User's	Tasks	and	Needs?
Just	as	it	is	important	to	know	how	much	a	user	will	pay	for	the	product,	it	is	critical	to
understand	who	the	user	is	and	how	we	expect	the	user	to	interact	with	the	product.	Once	the
project	team	is	in	place,	the	next	step	is	to	define	the	system	requirements.	Human	Factors	101



teaches	the	importance	of	the	relationship	between	users,	their	tasks,	the	products,	and	the
environments	in	which	the	products	will	be	used—and,	finally,	the	demands	they	place	on	the
user	(Figure	23.3).

Figure	23.3	Human	factors	sits	in	the	intersection	of	products,	tasks,	users,	and	environment.

The	takeaway	for	a	development	team	is	to	apply	these	questions	to	their	product:	What	is	the
machine	going	to	do?	What	is	the	human	going	to	do?	Once	we	know	what	we	are	asking	the
human	to	do,	the	question	becomes:	what	information	has	to	be	communicated	from	the	human
to	the	machine	in	terms	of	inputs	to	the	device,	and	what	information	needs	to	be	communicated
from	the	machine	to	the	human	in	terms	of	outputs	from	the	device?

Environment	also	plays	a	role.	Is	the	product	going	to	be	used	in	a	public	space	or	a	private
space?	Will	one	person	use	the	device,	or	will	it	be	used	by	multiple	people,	either
individually	or	as	a	group?	Will	it	operate	in	bright	sunlight?	A	backlit	LCD	screen	used
outdoors	or	in	a	bright	environment	will	need	to	crank	up	the	brightness	to	overcome	ambient
light.	As	soon	as	the	user	has	to	lift	a	hand	to	shield	the	screen	from	light,	you	have	lost	the
usability	battle.	That	said,	in	a	typical	domestic	environment,	standard	LCD	screens	with	LED



backlights	do	work	well,	as	do	LED-based	displays	like	the	seven	segment	modules	on	stoves
and	microwaves.

The	user's	tasks	are	important,	too.	More	tasks	mean	more	complexity,	and	complexity	will
influence	UI	design.	How	many	functions	do	there	need	to	be	and	how	complex	is	their
presentation?	If	a	device	is	going	to	display	temperature,	can	the	display	show	just	three
general	ranges	(hot,	medium,	cold)?	Or	does	it	need	to	display	temperature	readings	to	the
precision	of	a	tenth	of	a	degree?	Do	all	of	the	functions	appear	on	the	display	at	once?	It	might
be	beneficial	to	hide	extraneous	information	in	order	to	make	the	product	appear	less	complex,
but	developers	should	not	try	to	diminish	complexity	by	making	the	screen	smaller	than
necessary	or	burying	functions	behind	too	many	layers	of	interface.

Industrial	designers	might	ask	if	the	user	is	going	to	hold	the	device,	if	it	is	going	to	be	mounted
on	a	wall	or	another	device,	or	if	it	will	be	freestanding.	This	might	influence	the	shape	and
weight	of	the	final	product.	Is	it	being	used	outdoors	and	does	it	need	to	be	waterproofed?
What	kind	of	physical	use	and	abuse	will	it	need	to	withstand?

All	of	these	questions	will	direct	the	work	of	a	project	team.	The	answers	will	lead	to
different	takeaways	for	interaction	designers	and	industrial	designers,	so	it	is	important	that
everyone	involved	in	product	development	take	these	questions	into	consideration.	Build	a
matrix	that	lists	possible	hardware	and	software	UI	elements	and	the	resulting	impact	of	each
on	the	user	experience.	A	sample	checklist	of	hardware	specs	might	include	touch	screen
display,	LED	status	lights	(red,	green,	blue),	and	navigational	hard	keys.	Balancing	these
hardware	and	software	constraints	is	critical	to	the	success	of	the	final	product	and	is
something	the	product	development	team	should	account	for	early	on.

Which	Functions	Are	Digital	and	Which	Are	Physical?
After	the	team	has	determined	what	information	the	user	and	device	will	communicate	to	each
other,	the	next	question	is:	how	will	they	communicate	with	each	other?	Will	the	interactions
be	physical	or	digital?	This	is	where	the	development	team	should	decide	what	types	of
technologies	and	interfaces	the	product	will	feature	and	which	commands	will	be	dedicated
hardware	controls	versus	on-screen,	soft	buttons.	Physical	interactions	will	impact	hardware
capabilities	and	industrial	design.	Digital	interactions	will	generally	fall	under	the	UI	domain
and	require	software	capabilities.	Today,	more	and	more	companies	want	their	products	to
have	screens,	but	these	features	should	not	be	gratuitous.	Their	suitability	needs	to	be	thought
out	carefully.

In	the	early	1980s,	military	aircraft	cockpits	were	transitioning	from	literally	hundreds	of
electromechanical	displays	and	controls	to	integrated,	interactive,	digital	displays.	I	worked
on	the	F/A-18	Hornet	and	the	A/V-8B	Harrier	where	much	of	the	navigation,	communication,
sensing,	and	even	weapons	system	management	was	being	moved	from	dedicated	control	and
display	“heads”	to	integrated	screens	with	dynamically	labeled	buttons	along	the	edge.	The
fighter	pilots	initially	rebelled	at	the	thought	of	having	to	navigate	menus	on	a	cockpit	computer
interface	during	a	dogfight	or	critical	target	acquisition	task.	The	design	team	had	to	consider
carefully	which	functions	still	needed	separate,	dedicated	controls	(and	sometimes	dedicated



displays)	and	which	could	be	integrated	into	a	more	central	system.	Only	the	controls	that
made	sense	as	part	of	a	layered,	visual	presentation	were	moved	to	the	screen	to	make	the	most
of	limited	cockpit	space.	The	rest	of	the	interactions	remained	physical.

Today's	product	developers	are	making	similar	decisions.	Some	functions	still	need	physical
controls,	but	many	others	can	be	adapted	for	digital	screens.	It	is	important	to	envision	in
advance	exactly	how	your	device	will	work.	Imagine	if	Apple	had	designed	the	physical	shape
and	layout	of	the	iPhone	before	deciding	a	swipe	of	a	finger	on	a	touch	screen	or	a	fingerprint
ID	on	a	home	button	would	activate	the	device.

No	matter	what	the	product,	interaction	design	needs	to	be	thought	of	holistically.	A	lot	of
people	think	of	interaction	design	as	pretty	pictures	on-screen,	but	it	also	encompasses	all	the
ways	users	physically	interact	with	their	products.	Determine	early	in	the	design	process	what
will	be	physical	and	what	will	be	digital.

What	Are	the	Hardware	Characteristics?	Define	the	Display	and
Other	UI	Elements
Companies	should	aim	for	a	unified	look	and	feel	for	their	product	lines—all	the	products	in	a
line	or	family	characterized	by	a	cohesive	brand	language—translated	to	the	physical	design	as
well	as	the	UI	design.	Users	do	not	want	to	see	dials	on	one	product	and	a	toggle	switch	on
another	for	the	same	function	in	the	same	product	line.	Transfer	of	learning	carries	over	from
one	device	to	the	next	and	adds	value.	Clients	often	ask	us	to	develop	products	in	a	line	at
different	price	points	typically	resulting	in	screens	of	differing	sizes	or	other	hardware
differences.	It	is	important	during	the	design	process	to	consider	how	UI	elements	might
translate	to	a	display	on,	for	instance,	a	small	tablet	versus	a	larger	monitor.

Because	humans	are	such	visual	animals,	design	teams	sometimes	overlook	speakers	and	audio
capability.	With	some	products,	due	to	cost	constraints,	the	team	will	choose	a	tone	generator
that	can	only	beep	or	buzz	instead	of	a	more	sophisticated	audio	system.	That	can	constrain	the
overall	design.	Sometimes	a	killer	tone	for	the	power	on	and	power	off	functions	can	become	a
strong	signature	for	a	brand	or	product.	It	is	important	to	expand	your	definition	of	UI	and
interaction	design	to	include	auditory	elements,	along	with	planning	for	these	elements	early	on
in	the	design	process.

How	Can	UI	and	Industrial	Designers	Best	Work	Together?
Industrial	designers	are	not	experts	in	interaction	design,	and	UI	or	interaction	designers	are
not	experts	in	industrial	design.	To	help	bring	the	two	together,	co-location,	team-building
activities,	and	cross-training	gets	everyone	in	the	same	space	and	on	the	same	page.	Another
strategy	is	to	divide	teams	by	product	lines	rather	than	by	discipline.	For	instance,	a	printer
and	office	supply	company	might	divide	its	product	developers	into	a	Home	Products	Group,
an	Office	Products	Group,	and	so	on.	Each	group	would	consist	of	industrial	designers,
interaction	designers,	and	graphic	designers	who	all	report	to	one	team	manager.

Storyboarding



Another	way	to	bridge	the	divide	is	to	storyboard	product	development	so	each	discipline	can
envision	how	UI	and	ID	contribute	to	a	functioning	final	product.	A	storyboard	might	show
how	a	user	would	interact	with	the	product	and	how	the	product	would	look	at	different	points
in	the	process	(Figure	23.4).

Figure	23.4	A	slide	from	a	storyboard	mapping	out	a	typical	day	in	the	life	of	an	automated
homebrew	device	with	mobile	app.

To	storyboard,	it	is	best	if	the	interaction	and	industrial	design	teams	work	together	to	generate
the	storyboard	concept	and	determine	user	inputs	and	system	outputs.	(For	more	on
storyboarding,	see	the	chapter,	“Visual	Storytelling”	in	Bill	Buxton's	Sketching	User
Experiences.)	The	collaborative	team	should	discuss	the	flow	of	elements	and	best-case
scenario	for	the	user-product	interaction.	The	interaction	design	team	can	map	out	how	the	UI
architecture	contributes	to	the	process	and	the	industrial	design	team	can	outline	the	role	of	the
hardware.	The	storyboard	helps	bring	those	two	elements	together	to	show	how	UI	and
industrial	design	will	work	in	tandem.	Storyboarding	is	especially	helpful	when	co-location	is
not	an	option	and	team	members	must	work	remotely.

Sprints
A	best	practice	model	for	designing	in	parallel	is	one	that	views	the	entire	process	as	a	series
of	sprints.	For	instance,	if	a	team	has	12	weeks	to	design	a	product,	they	could	divide	the
process	into	three	“sprints.”	In	the	first	sprint,	industrial	designers,	interaction	designers,	and
engineers	would	work	together	to	develop	the	first	physical	prototype.	In	the	second	sprint,	the
same	team	would	iterate	the	process	and	advance	a	second	physical	prototype.	In	the	third
four-week	sprint,	the	cycle	would	repeat	and	produce	a	third	and	final	product.	This	helps



marry	the	faster,	agile	development	process	of	software	development	to	the	more	rigid	Stage-
Gate	process	of	hardware	development.

What	Kind	of	Prototyping	Does	This	Product	Need?
Determine	the	goals	of	prototyping	at	each	point	in	development,	and	base	the	fidelity	of	the
prototype—whether	it	needs	to	function,	and	how	closely	it	needs	to	mirror	the	final	product	in
terms	of	appearance	and	behavior—on	these	goals.	At	times,	a	paper	prototype	will	suffice.	At
other	times	a	three-dimensional	print	will	work.	As	you	advance,	the	prototypes	may	need	to
become	indistinguishable	from	the	final	product.

Often,	the	industrial	design	and	interaction	design	prototypes	are	developed	separately,	which
feeds	a	disconnect	that	expands	as	you	move	through	the	design	process.	For	example,	when
interaction	designers	know	they	will	run	the	product	on	a	touch	screen,	it	can	be	tempting	to
test	the	UI	on	an	iPad	or	in	Flash.	Meanwhile,	the	industrial	design	team	will	be	working	on	a
beautiful	physical	model.	When	the	two	eventually	come	together,	they	may	not	mesh.

Even	if	both	the	ID	and	UI	prototypes	have	to	be	slightly	dumbed	down	in	terms	of	their	level
of	fidelity,	a	more	integrated	approach	to	prototyping	will	ultimately	end	up	saving	time.	It	can
also	help	avoid	having	to	force	incompatible	UI	and	industrial	designs	together	at	the	end	of
the	development	process.	The	UI	and	industrial	design	are	much	more	powerful	when	they	are
co-prototyped.

Test	Early	and	Often
To	make	sure	your	product	is	on	the	right	track,	it	is	best	to	test	early	and	often	in	an	iterative
cycle.	Design,	prototype,	test,	evaluate.	Rinse	and	repeat.	Even	at	the	paper	prototype	stage,	it
is	not	too	early	to	do	usability	testing.	Early	testing	can	help	determine	if	users	understand	the
proposed	information	architecture,	even	if	the	physical	interactions	are	not	quite	there	yet.

The	earlier	you	start	testing,	the	better.	Product	development	can	be	like	hardening	concrete.	At
first	it	is	easy	to	redirect,	shape,	and	form,	but	as	time	goes	on,	the	concrete	begins	to	set	and	is
very	difficult	to	change.	The	longer	you	wait,	the	more	your	prototype	is	going	to	represent	the
final	product	and	the	harder	it	will	be	to	change.	Companies	developing	new	products	often
ask:	Are	we	ready?	Should	we	cancel	or	postpone	this	test?	Almost	always,	it	is	best	to
continue	with	a	test.	You	can	learn	a	lot	with	what	you	have,	and	it	is	better	to	learn	more,
earlier	than	later.

How	Will	You	Specify	the	Integrated	Design?
When	it	comes	to	creating	product	specs,	it	is	not	about	integration	between	the	software	or	UI
team	and	the	hardware	or	ID	team.	Here,	integration	between	the	user	interface	design	and
industrial	design	teams	and	their	respective	execution	or	development	teams	is	more	important.
The	on-screen	portions	of	the	UI	design	need	to	be	coordinated	with	a	software	or	firmware
development	team.	The	physical	portions	of	the	UI	and	the	industrial	design	need	to	be
coordinated	with	engineering,	manufacturing,	and	purchasing	teams.



23.5	Practice	Makes	Perfect
Keep	in	mind	that	a	book	like	this	is	full	of	“how-tos”	describing	perfect	situations	that	never
really	exist.	So	do	not	panic	if	your	project	is	not	tracking	along	in	a	picture-perfect	way.
Remember	that	you	are	not	going	to	change	corporate	culture	overnight—especially	if	you
work	in	a	large	organization.	Take	small,	steady	steps	in	the	direction	to	which	we	are	pointing
in	this	chapter	and	toward	the	overall	design	thinking	mind-set	presented	throughout	this	book.
And	keep	your	eyes	open	for	rare	opportunities	for	sudden	leaps	forward,	such	as	when	your
CEO	gets	converted	and	wants	to	elevate	your	design	function	to	the	C-suite	level.

By	answering	the	questions	in	the	preceding	section,	the	manager	of	the	development	team
should	have	a	good	sense	of	how	well	the	UI	and	ID	teams	are	working	together.	Furthermore,
discussing	these	questions	among	the	team	should	provide	some	thoughts	on	how	to	increase
collaboration	and	the	quality	of	the	resulting	design.

All	of	this	may	seem	like	an	excessive	amount	of	stopping	to	strategize	and	evaluate,	but
merging	the	UI	and	ID	processes	introduces	enough	variables	to	disqualify	anything	resembling
a	“standard,”	one-size-fits-all	template.	For	the	successful	reintegration	of	two	disciplines	that
have—to	the	detriment	of	the	quality	of	our	end	products—become	siloed,	we	need	to	become
comfortable	with	a	looser,	more	flexible	paradigm.	Speediness	comes	with	practice,	and	after
working	through	a	few	integrated	process	projects,	teams	will	begin	to	accumulate	repeatable
processes	and	best	practices.
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Chapter	24
Intellectual	Property	Protection	for	Designs

Daniel	Harris	Brean1
The	Webb	Law	Firm

Introduction
Designers	who	are	empowered	with	knowledge	of	intellectual	property	laws	can	leverage
their	creativity	into	patents,	trademarks,	and	copyrights	to	protect	their	work	and	gain
competitive	advantages.	Not	all	patents,	trademarks,	and	copyrights	are	created	equal,
however.	Designers	should	strive	for	strong	intellectual	property	rights,	and	doing	so	requires
a	baseline	understanding	of	the	differences	between	these	forms	of	protection.	Through
explanations	and	examples,	this	chapter	provides	an	overview	of	the	protections	available	and
offers	guidance	on	preserving	and	maximizing	one's	rights	under	the	different	protection
schemes.

24.1	“Design”	in	Intellectual	Property
To	understand	how	designs	may	be	protected,	it	is	important	to	set	aside	preconceived	notions
of	what	a	“design”	is.	Designers,	artists,	museum	curators,	academics,	and	others	have	long
debated	what	design	is	and	how	to	distinguish	design	from	decorative	arts,	sculpture,
engineering,	drawing,	or	other	creative	endeavors.	In	the	real	world,	designs	include	both
functional	components	and	aesthetic	elements.	For	example,	a	new	“design”	for	a	smartphone
might	include	software	for	improved	usability	including	streamlined	menu	navigation	and
search	capability	in	the	user	interface,	and	may	additionally	stylize	the	contours	of	the	phone
and	the	aesthetic	appearance	of	the	buttons	and	text	in	the	interface.

“Design”	in	the	intellectual	property	context,	refers	only	to	the	aesthetic	or	ornamental
appearance	of	an	object	or	interface.	This	is	because	what	is	considered	a	design	in
intellectual	property	law	must	be	nonfunctional.	Functional	aspects	of	newly	designed	products
are	considered	“inventions”—not	designs—that	can	only	be	protected	by	a	“utility”	patent.
Utility	patents	are	what	most	people	think	of	when	they	hear	the	word	patent—for	example,
Thomas	Edison's	patented	lightbulb	filament.	Lesser	known	is	that	design	patents	can
separately	protect	“any	new,	original,	and	ornamental	design	for	an	article	of	manufacture”—
basically,	any	aesthetic	industrial	design.	Copyright	law	protects	“the	design	of	a	useful
article,”	recognizing	that	at	least	some	designs	are	akin	to	graphic	and	sculptural	works	of	art.
A	product	design	or	interface	can	even	be	a	protectable	trademark,	like	the	classic	Coca-Cola
bottle	shape	where	the	aesthetic	appearance	alone	signifies	the	brand	of	the	product—you	do
not	need	to	see	the	“Coca-Cola”	name	on	that	bottle	to	know	what	kind	of	soda	it	contains.

Returning	to	the	hypothetical	phone	discussed	earlier,	that	“design”	includes	an	invention—the



improved	user	interface	and	search	navigation	software—and	a	design—the	stylized	contours
of	the	phone	and	the	aesthetics	of	the	buttons	and	interfaces.	The	former	can	be	protected	only
by	a	utility	patent,	and	the	latter	is	a	design	that	might	be	protectable	as	a	design	patent,	a
copyright,	or	a	trademark.	Although	many	believe	that	good	design	has	form	following	function
without	excess	ornamentation,	protection	for	a	design	is	most	limited	where	the	form	follows
or	is	influenced	by	functional	considerations.

Henceforth,	this	chapter	will	refer	to	a	“design”	as	including	only	those	nonfunctional	aspects
of	products	and	interfaces	that	are	protectable	by	design	patents,	copyrights,	and	trademarks.
All	forms	of	intellectual	property	protection	for	designs	are	different	and	can	serve	different
purposes.

24.2	Utility	Patents
The	purpose	of	the	patent	system,	as	proscribed	in	the	United	States	Constitution,	is	to
“promote	the	progress	of…useful	arts,	by	securing	for	limited	times	to…inventors	the
exclusive	right	to	their…discoveries.”	A	patent	is	a	quid	pro	quo	bargain	with	the	government
—in	exchange	for	sharing	your	technological	innovation	with	the	world	(by	filing	it	with	the
patent	office,	which	later	publishes	it),	you	are	given	a	limited-time	“exclusive	right”	to	the
invention.	That	limited-time	right,	or	the	patent	term,	is	20	years	from	the	date	the	patent
application	was	filed.	Patent	rights	are	strong	in	that	you	can	infringe	a	patent	without	even
knowing	the	patent	exists.

The	“exclusive	right”	of	a	patent	is	not	an	affirmative	right	to	make,	sell,	or	use	your	patented
invention,	as	is	often	assumed.	For	example,	you	could	patent	a	dangerous	weapon	or	illicit
substance	subject	to	regulatory	control	by	the	government,	but	those	regulations	would	not
allow	you	to	produce	your	invention.	Rather,	a	patent	gives	you	a	right	to	exclude	others	from
making,	using,	selling,	offering	to	sell,	or	importing	your	invention.	For	any	invention	that	you
are	legally	allowed	to	make,	use,	or	sell,	a	patent	is	a	way	to	obtain	an	economic	advantage	by
keeping	your	competitors	out	of	the	market.

Under	Section	101	of	the	Patent	Act,	“[w]hoever	invents	or	discovers	any	new	and	useful
process,	machine,	manufacture,	or	composition	of	matter,	or	any	new	and	useful	improvement
thereof,	may	obtain	a	patent.”	This	broad	scope	of	patent-eligible	subject	matter	encompasses
nearly	any	kind	of	technological	innovation.	To	obtain	a	patent	on	such	subject	matter,	the
invention	must	satisfy	essentially	two	types	of	requirements,	which	I	will	refer	to	as	the
innovation	requirements	and	the	disclosure	requirements.	Before	addressing	the	innovation	or
disclosure	requirements,	however,	the	crucial	role	of	patent	claims	must	be	understood.

The	Role	of	Patent	Claims
A	maxim	of	patent	law	is	that	“the	name	of	the	game	is	the	claim.”	To	determine	whether	an
invention	is	innovative	or	sufficiently	disclosed,	one	must	look	at	how	the	invention	is
claimed.	Every	utility	patent	concludes	with	a	series	of	one	or	more	claims—single-sentence
descriptions	of	the	scope	of	one's	invention	and	how	all	the	components	relate	to	each	other	to



make	a	whole	inventive	concept.	For	example,	imagine	a	world	where	no	chairs	existed	and
three	inventors	designed	a	chair,	a	rocking	chair,	and	a	stool,	respectively.	Their	claims	might
look	like	Table	24.1.

Table	24.1	Sample	Chair	Claims

Ex.	1	(Standard	Chair) Ex.	2	(Rocking	Chair) Ex.	3	(Stool)
A	chair	comprising:

a.	 a	seat;

b.	 four	legs	extending
downward	from	the	seat;
and

c.	 a	back	extending	upward
from	the	seat.

A	chair	comprising:

a.	 a	seat;

b.	 four	legs	extending
downward	from	the	seat;

c.	 a	back	extending	upward
from	the	seat;	and

d.	 two	curved	rockers
attached	to	the	legs.

A	chair	comprising

a.	 a	seat;	and

b.	 four	legs	extending
downward	from	the	seat.

Each	claim	recites	the	essential	elements	of	the	chair	type.	Every	element	of	the	claim	is	also
referred	to	as	a	“limitation”	because	it	narrows	the	scope	of	the	coverage.	For	a	claim	to	be
infringed	by	a	competitor's	product,	that	product	must	include	each	and	every	element	of	a
claim.	Thus,	a	shorter	claim	with	fewer	elements	is	more	likely	to	be	infringed.	In	the	example
here,	the	stool	claim	is	the	broadest	claim.	The	owner	of	a	patent	with	this	claim	could	exclude
others	from	making	any	chair	that	includes	a	seat	and	four	legs,	including	the	chair	and	rocking
chair	shown	above.	By	contrast,	neither	the	chair	nor	rocking	chair	claims	would	be	infringed
by	the	stool	because	the	stool	lacks	the	“back”	and	“rockers”	that	are	part	of	the	other	two
claims.

Importantly,	in	this	example,	the	inventors	of	the	chair	and	rocking	chair	could	also	have
drafted	claims	encompassing	only	the	seat	and	legs—the	essence	of	the	chair.	The	additional
“back”	and	“rockers”	limitations	are	optional	features	not	required	to	describe	the	core
inventive	concept.	Thus,	when	claiming	an	invention,	inventors	achieve	the	broadest	possible



protection	by	including	as	few	elements	as	are	necessary	to	capture	the	inventive	features.

As	discussed	below,	however,	the	trade-off	for	a	broad	claim	is	that	it	might	be	more	easily
invalidated.	A	vital	strategy	for	utility	patent	protection	is	therefore	to	always	“spread	your
bets”	by	including	claims	of	different	scopes	in	your	application.	Some	can	be	broader	to
capture	more	infringement,	and	some	can	be	narrower	to	better	withstand	validity	challenges.
In	the	chair	example,	the	inventor	of	the	rocking	chair	could	have	included	all	three	of	the
above	claims	in	an	application,	since	the	rocking	chair	subsumes	all	three	chair	embodiments.
Every	invention	can	and	should	be	claimed	with	varying	degrees	of	scope—doing	so
effectively	requires	precisely	identifying	which	aspects	of	an	invention	are	core	and	which	are
optional	alternatives.

Prior	Art	and	the	Limited	One-Year	Grace	Period
A	patent	can	be	granted	only	if	the	claimed	invention	is	innovative	over	what	is	called	the
“prior	art.”	Prior	art	includes	any	patents,	publications,	public	uses,	sales,	or	public
knowledge	that	occurred	before	(hence	the	term	prior	art)	a	patent	application	for	an	invention
is	filed.	To	gauge	the	innovation,	we	look	only	to	what	happened	before	the	invention	was
submitted	in	a	patent	application.	Basically,	any	publicly	available	knowledge	or	information
before	the	application	was	filed	can	be	used	to	show	a	lack	of	innovation,	but	anything
happening	after	the	filing	date	is	irrelevant.	This	is	why,	all	else	being	equal,	it	is	best	to	file
an	application	sooner	rather	than	later—every	day,	new	prior	art	arises	that	could	defeat	or
limit	the	innovation	of	your	invention.

One	important	exception	to	the	general	rule	that	prior	art	encompasses	public	disclosures	and
other	activities	before	a	patent	application	filing	is	a	one-year	grace	period	involving	certain
disclosures	made	by	the	inventor.	If	an	inventor	publishes	an	article,	or	publicly	demonstrates
or	sells	the	product,	that	inventor's	actions	will	not	count	as	prior	art	as	long	as	a	patent
application	covering	the	invention	is	filed	within	one	year	from	the	date	of	those	events.	This
one-year	grace	period	would	also	apply	if	the	disclosure	were	made	by	someone	who	obtained
the	content	from	the	inventor.	The	purpose	of	the	grace	period	is	to	allow	for	some	limited
experimentation	or	commercialization	effort	to	test	the	product	or	the	market	before	committing
to	the	patent	process,	so	any	disclosure	of	the	invention	starts	the	one-year	clock	running.

If	an	unaffiliated	third	party	disclosed	the	invention	within	a	year	of	the	application	filing,	that
disclosure	would	not	count	as	prior	art	if	the	inventor	(or	someone	who	obtained	the	content
from	the	inventor)	disclosed	the	same	subject	matter	before	the	third	party	did.	Here,	the
requirement	that	the	disclosures	be	of	the	same	subject	matter	is	quite	strict—even	small
substantive	differences	between	the	earlier	inventor	disclosure	and	the	later	third-party
disclosure	will	render	the	third-party	disclosure	prior	art	that	could	defeat	any	patenting
efforts.	Despite	these	limited	grace-period	exceptions,	the	universe	of	potential	prior	art	is
quite	large,	and	the	best	practice	continues	to	be	to	file	patent	applications	as	early	as
reasonably	possible	to	maximize	potential	patent	rights.

The	Innovation	Requirements	of	Novelty	and	Nonobviousness



The	first	innovation	requirement	insists	that	an	invention	be	“new”	or	novel	over	the	prior	art.
This	means	that	the	invention	as	claimed	cannot	already	exist	exactly	in	a	single	piece	of	prior
art	(e.g.,	contained	in	a	single	patent	or	publication	or	product).	If	the	subject	matter	of	a	claim
exists	exactly	the	same	in	the	prior	art,	the	claim	is	said	to	be	“anticipated”	for	lack	of	novelty.
Just	as	infringement	requires	each	and	every	element	of	a	claim	be	met	by	a	competitor's
product,	anticipation	is	a	test	of	“strict	identity”—for	example,	if	four	out	of	five	elements	of	a
claim	are	found	in	the	prior	art,	it	does	not	anticipate	the	claim.	Returning	to	the	chair	example
above,	none	of	those	claims	would	be	anticipated	by	a	three-legged	chair	because	each
requires	“four	legs.”	Similarly,	if	a	claim	required	elements	A,	B,	and	C	to	be	connected	in	a
particular	order,	A-B-C,	there	would	be	no	anticipation	by	a	product	where	the	connection	is
in	the	order	A-C-B.	Generally,	the	fewer	the	limitations	in	a	claim,	the	easier	it	is	to	find	those
same	elements	in	the	prior	art	and	show	that	a	claim	is	anticipated.	If	there	is	even	one	element
of	your	invention	not	in	the	prior	art,	including	that	element	in	your	claim	will	render	it	novel.

The	second	innovation	hurdle	is	higher.	It	is	called	the	nonobviousness	requirement.	Even	if
an	invention	is	novel,	a	claim	cannot	be	patented	if	its	subject	matter	would	have	been	obvious
to	a	person	of	ordinary	skill	in	that	technical	field	at	the	time	the	patent	application	was	filed.
Unlike	anticipation,	which	requires	each	claim	element	to	be	found	in	a	single	prior	art
reference,	obviousness	can	combine	different	pieces	of	prior	art.	A	difference	that	is	trivial	or
insubstantial	is	likely	to	be	obvious.	While	a	three-legged	chair	might	not	anticipate	a	four-
legged	chair,	the	difference	is	arguably	trivial	and	would	have	been	obvious.	Similarly,	if	there
are	practical	or	common	sense	teachings,	motivations,	suggestions,	or	reasons	to	change	a
piece	of	prior	art	or	combine	it	with	another	to	make	the	claimed	invention,	the	claim	is	likely
invalid	for	obviousness.	For	example,	if	an	ordinary	four-legged	chair	and	a	baby's	crib	having
rockers	attached	to	its	four	legs	both	existed	in	the	prior	art,	those	two	products	might	give
good	reasons	to	add	rockers	to	a	chair,	making	the	invention	of	a	rocking	chair	obvious.	By
contrast,	in	a	world	where	only	stationary	furniture	exists,	a	leap	forward	such	as	adding
rockers	to	a	chair	would	likely	be	viewed	as	nonobvious.

Nonobviousness	can	be	subjective,	as	it	essentially	grew	out	of	the	concept	that	patents	should
be	reserved	for	inventions	that	possess	“something	more	than	novelty”—they	must	possess
something	inventive.	The	state	of	the	art,	the	sophistication	and	predictability	of	the	technology,
and	other	objective	considerations	(e.g.,	praise	for	the	invention,	a	long-felt	need	for	the
invention,	failure	of	others	to	succeed	in	making	the	invention)	can	all	help	determine	whether
an	invention	is	nonobvious.

The	Disclosure	Requirements	for	Patent	Applications
Whether	an	invention	is	sufficiently	innovative	to	satisfy	the	novelty	and	nonobviousness
requirements	is	something	that	the	Patent	Office	will	determine	when	examining	the	patent
application.	Before	this	analysis	can	occur,	however,	certain	threshold	disclosure	requirements
must	be	satisfied.	Since	the	patent	system	is	a	quid	pro	quo,	these	disclosure	requirements
ensure	the	quality	of	the	application	rather	than	the	invention.	The	powerful	property	rights	of
patents	are	not	granted	unless	the	public	receives	a	high-quality	disclosure	of	the	invention	in
exchange.	That	way,	when	the	patent	expires,	the	public	has	full	knowledge	of	how	to	make	and



use	the	invention.

First,	all	applications	must	include	what	is	called	a	specification	that	discloses	the	invention	in
great	detail,	and	typically	includes	various	drawings	so	that	each	component	of	a	device	or
step	of	a	process	can	be	shown	and	described	with	no	ambiguity.	Section	112(a)	of	the	Patent
Act	requires	that	the	specification	satisfy	three	requirements:	(1)	it	must	include	“a	written
description	of	the	invention”;	(2)	the	description	must	be	“in	such	full,	clear,	concise,	and	exact
terms	as	to	enable	any	person	skilled	in	the	art	to	which	it	pertains…to	make	and	use	the
[invention]”;	and	(3)	it	“shall	set	forth	the	best	mode	contemplated…of	carrying	out	the
invention.”

The	written	description	requirement	ensures	that	the	inventor	actually	had	full	mental
“possession”	of	the	invention	at	the	time	the	application	was	filed	to	the	degree	that	it	was	able
to	be	fully	described	in	writing	(and	drawings).	The	enablement	requirement	insists	that	the
description	be	of	sufficient	quality	and	detail	that	a	person	skilled	in	the	relevant	technical
field	could	read	the	disclosure	and	proceed	to	make	and	use	the	invention	without	“undue
experimentation.”	Finally,	the	best	mode	requirement	only	asks	that	the	inventor(s)	include	in
the	application	their	subjective	belief	of	the	best	known	way	to	make	and	use	the	invention.
They	key	things	to	remember	when	drafting	or	approving	a	patent	specification	is	to	ensure	that
it	errs	on	the	side	of	including	more	detail	than	less,	and	that	it	does	not	withhold	information
about	the	optimal	way	to	make	and	use	the	invention.

While	the	minimal	requirements	are	not	hard	to	meet,	the	effort	can	be	compounded	where	the
invention	encompasses	multiple	variants.	Each	patent	application	may	disclose	only	one
invention,	but	often	there	are	multiple	embodiments	or	alternative	versions	of	an	invention—
for	example,	combinations	and	subcombinations	of	features	or	optional	elements.	In	addition	to
providing	the	public	with	a	full	disclosure	to	justify	the	quid	pro	quo,	the	disclosure
requirements	must	be	satisfied	to	“support”	all	the	claims	of	the	invention.	Thus,	if	your
invention	includes	various	alternative	embodiments,	those	embodiments	must	each	be	satisfied
by	a	supporting	written	description	that	is	enabling	and	includes	the	best	mode.	To	obtain
patent	coverage	on	a	rocking	chair,	for	example,	it	might	not	be	enough	to	simply	disclose	an
ordinary	chair	and	make	a	passing	reference	that	“the	chair	can	include	rockers.”	Additional
detailed	explanation	and	drawings	may	be	required	to	support	a	claim	directed	to	a	rocking
chair.

There	is	also	a	separate	requirement	for	the	quality	of	the	claims,	as	opposed	to	the	quality	of
the	specification.	It	is	called	the	definiteness	requirement.	Section	112(b)	of	the	Patent	Act
provides	that	claims	must	“particularly	point	out	and	distinctly	claim	the	subject	matter	which
the	inventor	or	a	joint	inventor	regards	as	the	invention.”	This	ensures	that	the	relevant	public,
upon	reading	a	patent,	can	see	the	claims	and	understand	what	the	patent	covers	so	that	they
know	what	does	and	does	not	constitute	infringement.	Phrases	of	degree	(e.g.,	“substantially
parallel”	or	“mostly	made	of	plastic”)	can	lack	the	clarity	required.	In	our	chair	example,	the
claim	language	“a	back	rest	extending	upward	from	the	seat	at	approximately	a	90-degree
angle”	might	be	considered	invalid	for	indefiniteness	because	it	begs	the	question:	how	far
away	from	90	degrees	can	I	go	before	I	am	outside	the	scope	of	the	patent?	Sometimes	such



language	is	acceptable,	but	that	is	usually	only	if	the	specification	explains	that	the	back	must
be	within	a	certain	range	(e.g.,	10	degrees)	to	be	comfortable.	Thus,	if	some	wiggle	room	is
needed	on	the	particular	arrangement	of	features	to	be	claimed,	it	is	best	to	either	avoid	vague
language	or	be	very	clear	in	the	specification	what	the	parameters	of	the	claim	should	be.

Once	a	patent	application	is	on	file,	the	subject	product	may	be	marked	as	“patent	pending,”
even	though	no	patent	protection	has	yet	been	granted.	“Patent	pending”	thus	has	no	legal	effect,
but	can	provide	some	marketing	value	and	may	deter	competitors	from	copying	the	product	for
fear	of	infringement	should	a	patent	later	be	issued.	Upon	issuance,	the	product	may	be	marked
as	“Patented”	or	with	the	patent	number.

24.3	Design	Patents
Design	patents	cover	“any	new,	original,	and	ornamental	design	for	an	article	of	manufacture.”
This	generally	encompasses	the	shapes	and	contours	of	products,	surface	ornamentation,	and
the	appearances	of	graphical	user	interfaces.

As	part	of	the	patent	system,	design	patents	are	governed	by	most	of	the	same	rules	discussed
above.	The	definition	of	prior	art	and	the	one-year	grace	period	is	the	same.	The	right	to
exclude	is	also	the	same,	except	that	the	term	is	15	years	from	issuance	instead	of	20	years
from	filing	(14	years	from	issuance	for	design	patents	filed	before	December	18,	2013).
Design	patents	are	subject	to	the	same	disclosure	and	innovation	requirements,	although	the
standards	for	how	those	requirements	are	satisfied	differ	given	the	fundamentally	different
nature	of	designs.

Rather	than	verbal	descriptions,	claims	in	design	patents	are	dictated	by	the	drawings	in	the
application.	In	fact,	virtually	the	entire	patent	consists	of	drawings—what	you	see	in	the
drawings	is	what	is	covered	by	the	patent.	Some	exemplary	design	patent	drawings	are	shown
below,	in	Figure	24.1.





Figure	24.1	Sample	design	patent	drawings.

The	test	for	design	patent	infringement	asks	whether	an	ordinary	purchaser	of	the	patented
designed	object,	who	is	familiar	with	the	prior	art,	would	find	the	overall	appearance	of	the
patented	design	to	be	substantially	the	same	as	the	design	in	an	accused	infringing	product.
This	test	is	essentially	a	side-by-side	comparison	of	the	patent	drawings	with	the	accused
product.

It	has	been	famously	said	that	“design	patents	have	almost	no	scope.”	Compared	to	utility
patents,	which	cover	conceptual	notions	of	inventions	regardless	of	the	precise	form	of	the
product,	design	patents	cover	only	the	ornamental	appearance	of	the	product,	as	shown	in	the
drawings,	and	do	not	extend	to	any	functional	features	of	the	underlying	article.

The	threshold	ornamentality	requirement	insists	that	the	appearance	of	the	product	be	“a	matter
of	concern”	at	some	point	during	the	useful	life	of	the	article—that	is,	between	the	creation	of
the	article	and	its	ultimate	destruction,	loss,	or	disappearance.	For	example,	a	hip	prosthesis
can	be	ornamental	if	it	is	displayed	in	promotional	materials	or	shown	in	trade	shows	even
though	it	is	intended	to	be	invisibly	placed	inside	a	human	body,	but	a	replacement	car	engine
part	ordered	by	part	number	only	does	not	indicate	that	the	appearance	of	the	part	is	a	matter	of
concern.

Because	patented	designs	by	definition	are	embodied	in	functional	objects,	the	object	will
include	some	functional	features	and	some	ornamental	aesthetic	design	choices.	To	the	extent
the	form	of	the	article	is	dictated	by	function,	however,	the	design	features	cannot	be	protected
and	are	discounted	(i.e.,	treated	as	if	absent)	when	analyzing	whether	a	design	patent	is
infringed.	Only	those	features	that	are	designed	independently	of	functional	constraints	are
protectable	by	design	patents.	This	is	not	to	say	that	every	functional	piece	of	an	object	cannot
include	a	protectable	design,	however.	For	example,	every	button	on	a	device	is	“functional,”
but	the	creative	choices	of	where	to	place	the	button	and	how	it	should	be	sized,	shaped,	or
styled	can	constitute	a	protectable	design	for	the	button.	Only	design	choices	that	are	dictated
by	function	are	best	understood	as	being	unprotectably	“functional,”	such	as	the	shape	of	an
airplane	wing,	which	can	only	be	one	shape	in	order	to	provide	sufficient	lift.	To	be	clear,
airplane	wing	shapes	are	the	proper	subject	of	utility	patents,	just	not	typically	design	patents.

Like	inventions,	designs	must	be	novel	and	nonobvious	to	be	patented.	Because	the	scope	of	a
design	claim	is	generally	quite	narrow,	it	is	both	rare	to	infringe	a	design	patent	and	hard	to
find	prior	art	that	will	invalidate	it.	The	novelty	requirement	is	essentially	the	same	as	the
infringement	test—the	design	cannot	already	exist	in	a	single	piece	of	prior	art	such	that	an
ordinary	purchaser	of	the	object	would	find	the	overall	appearance	of	two	designs
substantially	the	same.	Obviousness	allows	for	modification	or	combination	of	the	prior	art	to
make	the	claimed	design,	and	would	render	a	design	invalid	if	it	would	have	been	“obvious	to
a	designer	of	ordinary	skill	who	designs	objects	of	the	type	involved.”	This	involves	first
finding	a	“primary”	prior	art	design	that	is	“basically	the	same”	as	the	patented	design,	and
then	looking	to	other	designs	that	are	“so	related	to	the	primary	reference	that	the	appearance
of	certain	ornamental	features	in	one	would	suggest	the	application	of	those	features	to	the



other.”	Whether	two	similar	designs	can	“suggest”	specific	feature	combinations	and
modifications	can	be	a	difficult	and	subjective	question	to	answer.	Suffice	it	to	say	a	design	is
more	nonobvious	the	less	it	looks	like	any	of	the	prior	art.

The	written	description,	enablement,	best	mode,	and	definiteness	requirements	for	design
patents	are	all	satisfied	by	the	submission	of	a	sufficient	number	of	detailed	drawings	to	fully
disclose	and	clearly	show	the	design.	The	drawings	are	typically	line	drawings	that	include
various	views	(usually	front,	rear,	sides,	top,	bottom,	and	perspective)	and	surface	shading	to
indicate	contours	and	dimensions	as	clearly	as	possible.	An	insufficient	number	of	drawings	or
an	unclear	surface	shading	can	preclude	or	limit	patent	protection.	For	example,	a	circle	in	a
drawing	may	represent	a	hole,	a	concave	portion,	or	simply	surface	ornamentation—without
appropriate	shading,	the	patent	office	and	the	public	will	not	be	able	to	discern	the	nature	of
the	circular	feature.

Just	as	utility	patent	claims	can	be	broader	by	including	fewer	verbal	limitations,	design	patent
claims	can	be	broader	by	including	fewer	visual	limitations.	Specifically,	a	design	can	be
patented	fully	or	partially,	such	as	the	fully	claimed	Fender	guitar	design	and	the	partially
claimed	Nike	shoe	design	shown	in	Figure	24.1.	Because	the	guitar	is	drawn	entirely	in	solid
lines,	another	guitar	is	unlikely	to	infringe	unless	it	includes	essentially	every	design	feature	of
the	guitar.	A	dissimilar	arrangement	of	knobs	or	body	shape	may	avoid	infringement	entirely,
which	highlights	how	narrow	design	protection	can	be	and	how	easy	it	can	be	to	avoid	design
patent	infringement.	The	shoe	design,	however,	shows	the	most	prominent	design	features	in
solid	lines	and	the	remainder	in	broken	lines,	thus	claiming	only	the	key	features	of	the	design.
This	patent	is	far	broader	and	would	be	infringed	by	any	shoe	that	includes	the	claimed
features,	regardless	of	what	the	remainder	of	the	shoe	looks	like.	The	two	Apple	graphical	user
interface	design	patents	shown	above	also	include	only	certain	icons	and	design	elements	in
solid	lines.	The	lesson	here	is	that	design	patents	are	best	wielded	against	direct	knock-off
products,	and	should	have	the	drawings	focus	on	the	features	that	are	nonfunctional,	most
distinctive,	and	likely	to	be	copied.

24.4	Copyrightable	Designs	for	Useful	Articles
The	copyright	system	exists	to	protect	original	artistic	works.	While	copyrights	last	much
longer	than	patent	terms,	generally	the	life	of	the	creator	plus	75	years,	the	protection	is	in
many	respects	weaker.	A	fundamental	tenet	of	copyright	law	is	that	it	does	not	protect	ideas	or
high	level	abstractions,	only	the	expression	of	those	ideas	that	are	reduced	to	a	“tangible
medium	of	expression”	(e.g.,	on	a	canvas,	in	a	book,	or	on	a	compact	disc).	Unlike	patents,
which	prohibit	infringement	even	if	the	infringer	has	no	knowledge	of	the	patent,	copyright
infringement	generally	protects	against	copying.	Short	of	an	admission	that	the	infringer	copied
someone's	artistic	work,	copying	can	be	proven	by	showing	that	the	infringer	had	access	to	the
copyrighted	work	and	that	the	infringing	work	was	substantially	similar.	The	owner	of	a
copyright	can	prevent	others	from	unauthorized	copying	and	distribution,	and	even	from	making
“derivative	works”—“a	work	based	upon	one	or	more	preexisting	works…in	which	a	work
may	be	recast,	transformed,	or	adapted.”	If	someone	independently	creates	a	copyrighted	work,



or	both	works	are	copied	or	derived	from	common	public	domain	sources,	there	is	no
copyright	infringement.	While	the	threshold	to	prove	copyright	infringement	is	in	some	respects
higher	than	that	for	design	patent	infringement,	the	ability	to	prevent	derivative	works	adds
some	flexibility	and	breadth	to	the	scope	of	a	copyright	beyond	that	of	a	design	patent.

Traditional	forms	of	fine	art	like	drawings	and	sculptures	have	long	been	protected,	but	the
Copyright	Act	also	makes	protection	available	for	a	“design	of	a	useful	article”	if	“such	design
incorporates	pictorial,	graphic,	or	sculptural	features	that	can	be	identified	separately	from,
and	are	capable	of	existing	independently	of,	the	utilitarian	aspects	of	the	article.”	This	notion
of	“conceptual	separability”	means	that	the	design	cannot	be	strongly	influenced	by	functional
considerations.	Where	form	follows	function,	it	can	be	difficult	to	obtain	copyright	protection.
Applied	art,	rather	than	industrial	design,	tends	to	be	most	protectable.	For	example,	a	table
lamp	base	shaped	to	look	like	a	female	figurine	was	deemed	conceptually	separable	and	thus
protectable	under	copyright.	Similarly,	belt	buckles	stylized	to	appear	like	pieces	of	jewelry
were	also	deemed	conceptually	separable.	By	contrast,	store	mannequins	and	an	undulating
bicycle	rack	were	too	influenced	by	functional	concerns	to	be	viewed	as	copyrightable
designs.

Unlike	patent	protection,	copyright	protection	exists	simply	by	virtue	of	the	creation	of	a
protectable	work.	Registering	one's	work	with	the	Copyright	Office	is	not	required,	but	doing
so	within	three	months	of	first	publicizing	the	work	does	afford	the	copyright	owner	certain
benefits	such	as	the	right	to	file	a	lawsuit,	to	collect	statutory	damages	for	infringement,	and	to
potentially	recover	attorneys'	fees	incurred	in	a	lawsuit.	While	it	can	cost	several	thousand
dollars	to	file	utility	or	design	patent	applications,	a	basic	copyright	registration	costs	as	little
as	$35.	With	or	without	a	registration,	the	owner	of	a	copyrightable	design	may	affix	the	©
notice	symbol,	along	with	the	creator's	name	and	the	year,	to	add	some	marketing	and	deterrent
value	to	the	copyright.

24.5	Trademark	Rights	for	Product	Design
Trademarks	protect	distinctive	elements	such	as	words	or	symbols	that	signify	a	specific
source	or	brand	of	a	product.	The	“Coca-Cola”	name	or	the	Nike	swoosh	symbol,	for	example,
are	two	of	the	most	famous	and	valuable	trademarks	in	the	world.	Owning	such	trademarks
gives	those	companies	the	right	to	prevent	others	from	using	their	names	and	symbols	in	a
manner	that	would	be	confusingly	similar	to	the	relevant	consumers.

While	patents	and	copyrights	are	limited-time	rights,	trademark	rights	can	be	perpetual	in
duration	since	they	arise	from	use	of	the	trademark	in	commerce.	As	long	as	Nike	keeps	selling
its	products	and	using	its	swoosh	logo,	Nike	can	sue	any	company	for	trademark	infringement
that	sells	products	using	the	same	or	a	similar	logo	in	a	manner	that	might	cause	consumers	to
attribute	a	non-Nike	product	to	Nike.	As	a	trademark	owner,	Nike	would	in	fact	have	an
obligation	to	“police”	its	mark	and	go	after	others	who	are	using	it	on	other	shoes	or	apparel,
for	example.	A	trademark	owner	who	fails	to	police	its	rights	could	“abandon”	and	lose	those
rights.



Since	the	purpose	of	trademarks	is	to	help	consumers	identify	particular	sources	of	products,
only	distinctive	words,	shapes,	or	symbols	can	be	given	trademark	protection.	Nobody	can
own	the	exclusive	right	to	call	a	product	by	its	generic	name	or	merely	describe	the	product	as
it	is.

For	example,	made-up	names	like	Xerox	or	arbitrarily	used	names	like	Apple	for	a	computer
company	are	presumptively	distinctive.	A	suggestive	name	like	“Dove”	for	soap	is	also
presumptively	distinctive	since	it	implies	certain	features	of	the	product	(fresh,	peaceful
scents)	in	a	particular	way	that	not	all	soap	makers	need	to	be	able	to	do	in	the	marketplace.
By	contrast,	the	generic	word	soap	is	reserved	for	all	who	sell	soap	products	and	cannot	be
appropriated	by	any	individual	entity	as	a	trademark.	Finally,	there	are	descriptive	trademarks
such	as	“SoftSoap”	that	describe	the	product.	These	types	of	trademarks	straddle	the	line
because	there	is	a	risk	of	letting	a	single	entity	own	the	right	to	use	that	descriptive	term—soft
—to	describe	soap,	but	at	the	same	time	consumers	have	come	to	recognize	that	references	to
SoftSoap	point	not	to	any	soap	that	is	soft	but	to	the	particular	brand	of	the	Colgate-Palmolive
liquid	soaps.	Thus,	descriptive	trademarks	are	unprotectable	if	they	are	“merely	descriptive”
but	can	become	protectable	if	it	can	be	shown	that	the	mark	has	“secondary	meaning”	or	has
attained	“acquired	distinctiveness.”

An	ornamental	or	aesthetic	design	for	a	product	can	be	trademarked,	but	only	if	the	design	is
not	dictated	by	its	function	and	the	product's	appearance	has	secondary	meaning	or	acquired
distinctiveness.	Perhaps	the	best	example	of	acquired	distinctiveness	in	a	product	design	is	the
curved	Coca-Cola	bottle	shape,	which	is	both	a	bottle	shape	and	an	indicator	that	inside	the
bottle	is	a	Coca-Cola	product.	At	first,	the	bottle	shape	was	just	a	bottle	shape,	but	eventually
consumers	would	come	to	recognize	that	the	shape	indicated	that	the	bottle	contained	a	Coca-
Cola	product.	The	recognition	occurred	without	even	seeing	the	Coca-Cola	name	printed	on
the	bottle.	This	kind	of	acquired	distinctiveness	for	a	product	design	is	rare	since	most	of	the
time	a	product	design	or	user	interface	contains	no	deeper	meaning.

If	a	product	design	is	to	serve	as	a	protectable	trademark,	the	owner	of	the	design	must	be	able
to	prove	secondary	meaning,	which	is	no	small	task.	Such	proof	typically	requires	some
combination	of	(1)	multiple	years	of	continuous	and	exclusive	use	of	the	design	in	the
marketplace,	(2)	survey	evidence	showing	that	consumers	recognize	the	design	as	a	brand,	(3)
third-party	articles	or	publications	discussing	the	distinguishing	nature	of	the	design,	and	(4)
concerted	advertising	efforts	to	show	that	the	design	or	design	feature	is	being	treated	as	a
brand.	On	the	latter	point,	what	is	called	“look	for”	advertising	can	be	an	effective	way	to
quickly	build	up	acquired	distinctiveness.	A	good	example	of	this	“look	for”	advertising	is	the
Solo	cup	brand	“Squared”	cup	advertisements,	which	prominently	direct	customers'	attention
to	the	square-shaped	bottom	of	the	cups	on	the	product	packaging	so	that	customers	are	sure	to
notice	the	distinctive	feature.

Trademark	rights	arise	when	a	protectable	trademark	is	used	in	commerce	in	the	United	States.
Registration	of	a	trademark	with	the	US	Patent	and	Trademark	Office	is	not	required.	Once	a
mark	is	used,	one	can	rely	on	“common	law”	trademark	rights.	These	rights	can	be	signified
with	a	“TM”	symbol	to	provide	some	marketing	and	deterrent	value.	Common	law	rights	are



limited	to	the	geographic	area	in	which	the	mark	is	being	used,	however.	Thus,	if	a	third	party
later	uses	the	same	mark	elsewhere,	common	law	rights	cannot	be	used	to	prevent	such	use.
Generally,	the	first	to	use	a	trademark	has	superior	rights	in	the	mark,	but	relying	on	common
law	rights	can	lead	to	this	kind	of	exception.

A	federal	trademark	registration	can	give	presumptive	use	of	the	mark	as	of	the	application
date	nationwide,	avoiding	the	common	law	geographic	limitation	and	preventing	later	users
from	limiting	the	superior	rights	of	one's	earlier	use	date.	A	trademark	registration	affords
additional	rights	as	well,	such	as	the	ability	to	obtain	certain	presumptions	of	trademark	rights
and	additional	remedies,	and	also	allows	the	owner	to	affix	the	trademark	registration
symbol®	onto	the	product.	To	obtain	a	registration	for	a	product	design,	however,	one	must
demonstrate	to	the	satisfaction	of	the	Trademark	Office	that	the	design	has	acquired
distinctiveness.

24.6	Legal	Overlap,	Trade-Offs,	and	Strategic
Considerations
A	“design”	can	encompass	inventions,	aesthetics,	artistry,	and	a	brand	all	at	the	same	time.	If
your	design	comprises	a	functional	invention,	utility	patent	protection	may	be	appropriate.	If
patent	protection	is	desired,	the	sooner	one	can	file	the	application	with	the	US	Patent	and
Trademark	Office,	the	better,	since	it	provides	a	hard	cutoff	date	for	prior	art.	Moreover,	the
Patent	Office	can	take	years	(typically	one	to	three	years)	to	process	an	application	and	issue	a
patent,	so	earlier	filing	means	earlier	patent	rights.

As	for	nonfunctional	design	features,	there	are	important	choices	to	be	made.	A	design	can	be
the	subject	of	a	design	patent,	copyright,	and/or	trademark	all	at	the	same	time,	but	there	are
trade-offs	to	each	type	of	protection,	and	they	can	serve	different	purposes.	If	your	design	is
more	of	the	“applied	art”	type	of	design,	copyright	protection	is	likely	the	most	cost	effective
and	appropriate,	although	in	some	respects	it	is	a	weaker	right	than	a	design	patent.	A	design
patent	would	be	suitable	for	both	applied	art	and	industrial	design	subject	matter,	but	the	cost
is	significantly	greater	and	the	protection	does	not	last	as	long.	If	the	nature	of	the	design	is
primarily	artistic	and	is	likely	to	have	economic	viability	beyond	a	15-year	design	patent	term,
copyright	is	a	great	option.

Where	protection	is	needed	quickly	to	keep	competitors	at	bay,	copyright	is	the	fastest	since	it
requires	no	registration	for	the	design	to	be	protected.	A	design	patent	provides	stronger
protection	and	covers	more	design	subject	matter,	but	is	slower	to	obtain	since	it	can	take	the
Patent	Office	a	year	or	two	to	fully	examine	and	issue	the	patent.	Thus,	if	the	subject	matter
would	be	copyrightable	and	time	is	of	the	essence,	it	may	be	sensible	to	seek	copyright	and
design	patent	protection	for	the	same	design.	Including	the	copyright	©	symbol	and/or	a	“Patent
Pending”	mark	will	provide	additional	deterrence	to	keep	competitors	away	while	the	design
patent	remains	pending.

Trademark	protection	is	something	that	will	infrequently	be	sought	for	product	designs	since
most	of	the	time	a	product	design	is	intended	only	to	be	a	product	design	and	not	a	brand.	In



those	rare	instances	where	a	product	design	is	intended	to	serve	as	a	trademark,	building	up
acquired	distinctiveness	fast	must	be	the	focus	because	without	acquired	distinctiveness	there
are	no	trademark	rights	in	a	product	design.	Whether	asserting	common	law	rights	or	trying	to
get	a	federal	trademark	registration	for	the	product	design,	proof	of	acquired	distinctiveness
will	be	crucial.	Since	one	of	the	best	ways	to	attain	such	acquired	distinctiveness	is	to	have	a
period	of	exclusivity	using	the	design	in	commerce,	one	helpful	way	to	speed	up	the	process	is
to	file	a	design	patent	application	and/or	copyright	application	before	starting	to	build	up	the
acquired	distinctiveness.	Again,	including	the	copyright	©	symbol	and/or	a	“Patent	Pending”
mark	will	provide	additional	deterrence	while	the	design	patent	remains	pending.	This	strategy
can	keep	competitors	out	while	sales	and	marketing	efforts	help	the	product	design	become
associated	with	a	brand	by	consumers.	A	trademark	registration	application	is	less	costly	than
a	design	patent	application,	and	typically	makes	it	through	the	examination	process	more
quickly.

24.7	Conclusion
There	are	many	more	complex	considerations	when	setting	an	intellectual	property	strategy,	but
understanding	the	basic	rules,	requirements,	and	pitfalls	discussed	above	is	a	great	start	for	any
designer	to	leverage	into	valuable	competitive	advantage.	Having	an	appreciation	for	the
various	protection	options	will	allow	designers	to	maximize	intellectual	property	protection
and	fulfill	short-term	and	long-term	business	objectives.
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Introduction
The	focus	in	this	chapter	is	on	how	a	sustainability	approach	can	be	merged	with	design
thinking	to	develop	socially	responsible	and	environmentally	sustainable	products.	Design
thinking	brings	a	human-centered	approach	to	designing	for	sustainability	by	combining
empathy	for	the	people	impacted	by	the	service/product	being	designed	with	creativity	in
developing	radical	solutions,	and	rationality	to	analyze	what	is	feasible	in	the	given	context.
As	such,	design	thinkers	have	the	potential	to	slow	down	environmental	and	social
degradations	more	so	than	economists,	engineers,	or	even	governmental	agencies	because	they
create	products	and	services	that	incorporate	empathy	for	the	person-and-problem	situation
into	product	and	service	design.	When	designs	inspire	individual	consumers/end	users	to
change	their	behaviors	and	act	in	a	more	sustainable	manner,	environmental	longevity	and
social	benefit	will	be	more	likely	to	ensue	(Young,	2010).	Just	one	example	of	design	thinking
and	sustainability	being	in	disharmony	is	the	single-use	coffee	capsules	(such	as	Keurig	K-
cups).	In	2013,	Keurig	Green	Mountain	produced	8.3	billion	K-cups—enough	to	circle	the
Earth	10.5	times.1	Although	convenient,	K-cups	are	not	environmentally	friendly.

In	this	chapter,	design	thinking	is	merged	with	design	for	sustainability	insights	to	provide	a
means	whereby	consumers	become	inseparable	partners	in	ensuring	the	longevity	of	our
natural,	social,	and	economic	environments.	There	is	a	growing	recognition	and
acknowledgement	that	designers	and	manufacturers	are	substantially	responsible	for	many	of
the	man-made	stresses	imposed	on	and	throughout	our	planet	as	80	percent	of	products	are
discarded	after	a	single	use	and	99	percent	of	materials	are	discarded	in	the	first	six	weeks	of
use	(Shot	in	the	Dark,	2000).	Clearly,	a	sustainable	perspective	to	design	thinking	approach	is
necessary	if	environmental	and	related	social	and	economic	issues	are	to	be	targeted	and
addressed	effectively.

25.1	Design	for	“X”?
Assimilating	sustainability	into	design	thinking	first	requires	a	definition	for	sustainability.	We
describe	it	as	a	three-legged	stool:	the	integration	of	environmental,	economic,	and	social
issues	(Makower,	2014)	or	in	the	systemic	viewpoint	of	biologist	Barry	Commoner	(1971):
“everything	is	connected	to	everything	else.”	An	introduction	to	and	evaluation	of	a	range	of



design	for	“X”	sustainable	strategies	establishes	a	foundation	for	further	discussion.	Over	the
years,	numerous	product	design	criteria	have	been	introduced	to	manufacturers	in	varying
degrees	as	a	way	of	thinking	about	the	impact	of	new	products	and	services	on	the	environment
(see	Table	25.1).	Such	design	for	“X”	strategies	focus	on	specific	engineering/research	and
development	(R&D)	issues	and	typically	view	consumers	passively—as	opposed	to	partners
—in	the	design	criteria.

Table	25.1	A	Range	of	Design	for	“X”	Strategies

Design	for	Reuse	and	Recoverye Design	for	Durabilityb Design	for	Benign	Waste
Dispositionc

Design	for	Abundance
(Upcycling)a

Design	for	Disassemblyb,	d Design	for	Hazard
Reductionc

Design	for	Materials
Optimizatione

Design	for	Repair	&
Upgradeb

Design	for
Manufacturabilityc

Design	for	Waste	Efficient
Procuremente

Design	for
Dematerializationb

Design	for	Maintainabilityc

Design	for	Deconstruction	and
Flexibilitye

Design	for
Servicization/Servitizationc

Design	for	Human	Safetyc

Design	for	Energy	and	Material
Conservationc

Design	for	Revalorizationc Design	for	Human	Capitalc

Design	for	Natural	Capitalc Design	for	Economic
Capitalc

Design	for	Product
Recoveryc

Design	for	Product	Disassemblyc Design	for	Recyclabilityc,	d Design	for	Release
Reductionc

Sources:

a	McDonough	&	Braungart	(2002)
b	Autodesk	(2014)

c	Fiksel	(2011)
d	White,	St.	Pierre,	and	Belletire	(2013)

e	WRAP	(2015)

As	a	means	to	evaluate	more	critically	the	various	design	for	“X”	strategies,	Design	for
Sustainability	(DfS)	(also	referred	to	as	Design	for	Efficiency),	Design	for	Effectiveness
(DfEffv)	and	Design	for	Environment	(DfEnv)	are	presented	as	the	three	overarching
approaches	that	encompass	most	of	these	more	specific	design	strategies.

Design	for	sustainability/efficiency.	In	1992,	McDonough	and	Braungart	penned	the
Hannover	Principles	to	insist	on	the	rights	of	humanity	and	nature	to	co-exist;	accepting



responsibility	for	the	consequences	of	design;	creating	safe	objects	of	long-term	value;	and
eliminating	the	concept	of	waste.	A	central	tenet	of	sustainable	design	is	eco-efficiency.	As
defined	by	the	World	Business	Council	for	Sustainable	Development	(WBCSD,	2000),
“eco-efficiency	is	achieved	by	the	delivery	of	competitively	priced	goods	and	services	that
satisfy	human	needs	and	bring	quality	of	life,	while	progressively	reducing	ecological
impacts	and	resource	intensity	throughout	the	life	cycle	to	a	level	at	least	in	line	with	the
Earth's	estimated	carrying	capacity.”	In	short,	it	is	concerned	with	creating	more	value	with
less	impact.2

Although	eco-efficiency	has	become	more	prevalent	in	these	and	other	firms'	design
strategies	in	the	past	20	years,	critics	of	eco-efficiency	argue	that	design	for
sustainability/efficiency	solutions	are	likely	to	result	in	short-term	cost	savings	and
efficiency	gains	with	“low-hanging	fruits.”	Laszlo	and	Zhexembayeva	(2011)	describe	this
as	“bolted-on”	sustainability	versus	“embedded”	sustainability.	Bolted-on	sustainability	is
sometimes	seen	as	“green	washing”	when	sustainability	efforts	are	conducted	primarily	as
marketing	measures,	whereas	embedded	sustainability	is	seen	as	developing	a	“green
gestalt”	within	the	company	that	drives	the	firm's	strategy.	Embedded	sustainability
embraces	not	just	“less	harm”	but	“zero	harm”	and	seeks	positive	environmental	benefits
as	core	business	activities	(see	Table	25.2).



Table	25.2	Bolted-on	versus	Embedded	Sustainability	Design	Strategies	(Laszlo	&
Zhexembayeva,	2011)

Bolted-on	Sustainability Embedded	Sustainability
Goal Pursue	shareholder	value. Pursue	sustainable	value.
Scope Add	symbolic	wins	at	the	margin. Transform	core	business	activities.
Customer Offer	“green”	and	“socially

responsible”	products	at	premium
prices	or	with	diminished	quality.

Offer	“smarter”	solutions	with	no
trade-off	in	quality	and	no	social	or
green	premium.

Value	capture Focus	on	risk	mitigation	and
improved	efficiency.

Reach	across	all	levels	of
sustainable	value	creation.

Value	chain Manage	company's	own	activities. Manage	across	the	product	or
service	life-cycle	value	chain.

Relationship Leverage	transactional	relationship.
Stakeholder	such	as	customers,
employees,	and	suppliers	are
resources	to	be	managed	and	sources
of	input.

Build	transformative	relationships.
Co-develop	solutions	with	all	key
stakeholders	including	NGOs	and
regulators	to	build	system-level
change.

Competitor Operate	only	in	win–lose	mode	in
which	any	gain	is	competitor's	loss.

Add	cooperation	with	competitors	as
potential	source	of	gain.

Organization Create	a	“scapegoat”	department	of
sustainability.

Make	sustainability	everyone's	job.

Competencies Focus	on	data	analysis,	planning,	and
project	management	skills.

Add	new	competencies	in	design,
inquiry,	appreciation,	and
wholeness.

Visibility Make	green	and	social	responsibility
highly	visible	and	try	to	manage	the
resulting	skepticism	and	confusion.

Make	sustainability	performance
largely	invisible	but	capable	of
aligning	and	motivating	everyone.

Source:	Laszlo	and	Zhexembayeva	(2011).

Design	for	effectiveness.	Following	on	the	embedded	sustainability	perspective,
McDonough	and	Braungart	(2002)	introduced	Design	for	Effectiveness.	DfEffv	argues	that
a	product	or	service	could	meet	criteria	for	eco-efficiency	but	not	be	eco-effective,	which
refers	to	not	just	minimizing	a	negative	footprint,	but	also	having	a	positive	footprint
through	sustainable	growth.	For	example,	some	opponents	to	electric	vehicles	(EVs)	argue
that	the	additional	resources	needed	to	manufacture	the	more	expensive	EV,	the	use	of
nonrenewable	energy	to	power	the	vehicle	and	the	disposal	of	toxic	batteries	does	more
harm	to	the	environment	than	good.	EVs	may	be	eco-efficient	but	some	critics	doubt	if	they
are	eco-effective.	Eco-effectiveness	takes	a	cradle-to-cradle	approach	to	the
product/service	life	cycle	where	products	are	not	taken	to	the	‘grave’	but	are	upcycled



back	into	the	system.	In	Cradle	to	Cradle3	design	(also	referred	to	as	C2C,	cradle	2	cradle,
and	regenerative	design),	at	a	product's	end-of-life,	all	materials	used	in	a	product	or
service	become	either	biological	nutrients	(organic	materials)	or	technical	nutrients
(nontoxic	inorganic	or	synthetic	materials)	(McDonough	&	Braungart,	2002);	see	Figure
25.1.	By	choosing	to	adopt	fully	the	DFEffv	approach	for	one	line	of	its	products,	sport
lifestyle	company	PUMA	has	designed	the	InCycle	collection,	a	range	of	footwear	and
apparel	that	are	specially	labeled	as	being	made	from	materials	that	are	able	to	be
relatively	easily	turned	into	both	biological	and	technical	nutrients	at	the	end	of	their	useful
lives	and	where	in-store	bins	make	it	convenient	for	consumers	to	return	the	used	products.

Figure	25.1	Cradle-to-cradle	approach	to	design	for	effectiveness.4

In	sum,	DfEffv's	emphasis	on	regeneration	from	both	technical	and	biological	perspectives
clearly	presents	new	product	and	service	developers	with	ambitious	aims,	a	broad	scope
and	multiple	challenges	spanning	potentially	long	periods	of	time.	The	design	for
environment	approach,	discussed	next,	is	seen	as	consistent	with	the	DfEffv	approach	but
the	emphasis	is	on	pursuing	an	integrated	set	of	specific	design	means	by	which	such
system-wide	and	longer-term	sustainability	goals	can	be	achieved.

Design	for	environment.	This	approach	is	“the	systematic	consideration	of	design
performance	with	respect	to	environmental,	health,	safety,	and	sustainability	objectives
over	the	full	product	and	process	life	cycle”	(Fiksel,	2011,	p.	6).	DfEnv	merges



sustainability	strategies	with	the	new	product	development	(NPD)	process	and	takes	into
detailed	consideration	how	the	needs	and	expectations	of	stakeholders	can	be	achieved	in
the	most	environmentally	benign	and	socially	and	economically	sustainable	manner.
Specifically,	the	design	principles	of	DfEnv	are	embedded	within	four	sustainability
strategies	(see	Figure	25.2):	design	for	dematerialization,	design	for	detoxification,
design	for	revalorization,	and	design	for	capital	protection	and	renewal.	As	these
approaches	are	important	in	establishing	a	sustainable	innovation	design	thinking
perspective,	a	quick	summary	of	each	is	provided	next.

Figure	25.2	Four	major	strategies	of	design	for	environment.

Design	for	dematerialization	focuses	on	the	reduction	of	material,	as	well	as	the
corresponding	energy	requirements,	for	a	product	and	its	associated	processes	throughout
the	life	cycle.	An	example	is	when	Procter	&	Gamble	reduced	the	amount	of	water	of	their
Tide	laundry	detergent	by	compacting	two	or	three	times	as	much	cleaning	power	into	the
same	amount	of	liquid	detergent.	This	significantly	reduced	water	content,	package	size,
transportation	weight,	and	shelf	space.

Design	for	detoxification	focuses	on	reducing	or	eliminating	the	toxic,	hazardous,	or
otherwise	harmful	characteristics	of	a	product	and	its	associated	processes,	including
waste	streams	that	may	adversely	affect	humans	or	the	environment.	For	example,	in	2013,
Unilever	started	to	use	smaller,	compressed	aerosol	cans	for	their	Sure,	Dove,	and
Vaseline	brands.	The	new	cans	use	on	average	25	percent	less	aluminum	and,	due	to	the
smaller	size,	reduce	the	overall	carbon	footprint	of	the	product	by	an	average	of	25	percent
per	can.5

Design	for	revalorization	focuses	on	recovering,	recycling,	or	otherwise	reusing	the



residual	materials	and	energy	that	are	generated	at	each	stage	of	the	product	life	cycle,	thus
eliminating	waste	and	reducing	virgin	resource	requirements.	For	example,	European
Union	Member	States	are	required	to	establish	collection	systems	for	end-of-life	autos	and
ensure	that	all	vehicles	are	transferred	to	authorized	treatment	facilities	through	a	system	of
vehicle	deregistration	based	on	a	certificate	of	destruction.6

Design	for	capital	protection	and	renewal	focuses	on	ensuring	the	safety,	integrity,
vitality,	productivity,	and	continuity	of	the	human,	natural,	and	economic	resources	that	are
needed	to	sustain	the	product	life	cycle.	Supporting	both	the	continuity	and	renewal	of
natural	resources,	UK	specialty	paper	manufacturer	James	Cropper	PLC	developed
breakthrough	processes	for	recycling	cocoa	husk	waste	into	paper	and	for	recycling	both
the	paper	and	plastic	components	of	disposable	coffee	cups.7

In	the	next	section,	the	DfEnv	approach	is	overlaid	on	the	design	thinking	philosophy	to
demonstrate	how	the	consumer	can	become	a	partner	in	designing	for	sustainability.

25.2	Design	Thinking	Integrated	into	Design	for
Sustainability
As	exemplified	in	earlier	chapters,	there	are	several	different	approaches	to	design	thinking—
some	with	six	stages	(Stanford	school8),	five	stages	(IDEO9),	or	four	stages	(Liedtka	&
Ogilvie,	2011).	Regardless	of	the	approach,	the	general	belief	is	that	design	thinking	combines
“empathy	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”	(Kelley	&	Kelley,
2013),	by	inviting	the	end	user/consumer	to	be	a	part	of	the	innovation	process	(Liedtka	&
Ogilvie,	2011).

Toward	achieving	an	integration	of	design	thinking	with	sustainability,	we	overlay	the	design
thinking	approach	of	Liedtka	and	Ogilvie	(2011)	with	the	design	for	environment	framework	of
Fiksel	(2011)	expanded	for	further	emphasis	on	social	sustainability	to	develop	a	method	for
bringing	human	empathy	into	the	design	process	for	sustainable	innovations.	While	Liedtka	and
Ogilvie's	(2011)	approach	may	appear	simplistic	with	its	four	steps	of	What	is,	What	if,	What
wows,	and	What	works,	it	aligns	solidly	with	the	concepts	of	design	for	sustainability.	When
merging	DTh	with	DfEnv,	What	is	includes	analysis	methods	such	as	sustainable	life-cycle
assessments;	What	if	and	What	wows	both	include	rules	and	guidelines,	such	as	design	for
revalorization;	and	What	works	includes	sustainability	indicators	and	metrics	(Figure	25.3).
This	is	discussed	in	detail	as	design	thinking	for	sustainability	(DThfS).



Figure	25.3	Design	thinking	for	sustainability	foundation.

What	Is?
The	goal	of	the	What	is	phase	of	discovery	is	to	frame	sustainability	problems	from	the
consumers'/end-users'	perspective.	Typical	questions	posed	are:	What	are	the	customers'
sustainability	needs	and	wants?	What	sustainability	problems	do	end	users	see	from	product
use?	What	recycling	programs	are	in	place	for	recovery	and	reuse?	How	do	consumers
participate?	During	the	What	is	phase,	a	deep	understanding	of	customers'	habits,	routines,	and
customs	is	uncovered.	Methods	to	use	in	the	What	is	phase	include:

Visualizing	sustainability.	“Conjuring	up	visual	depictions	of	customers	and	their
experiences	[to]	make	them	human	and	real”	(Liedtka	&	Ogilvie,	2011,	p.	49),
visualization	makes	sustainability	less	abstract	in	the	design	thinking	process.	Importantly,
visualization	helps	to	“match”	mental	models	of	stakeholders	prior	to	committing
significant	resources	to	the	endeavor.	Sustainability	visualization	tasks	should	be	kept
simple;	drawing	and	photographs	(Figure	25.4)	are	good	methods	for	making	sustainability
real	and	for	coming	to	an	agreement	on	what	is	being	evaluated,	for	example,	landfilling
versus	recycling	component	materials.



Figure	25.4	Photo	stories.

Sustainability	journey	mapping.	By	creating	representations	of	a	customer's
sustainability-related	experiences	in	flowchart	or	other	graphic	format	as	he	or	she
interacts	with	a	product	or	service	(Liedtka	&	Ogilvie,	2011,	p.	61),	sustainability
concerns	can	be	assessed.	Captured	through	focus	groups,	surveys,	or	other	means,	they
establish	the	nature	of	customer	involvement	(e.g.,	concerns,	joys,	disgusts)	at	each	stage	of
the	product/service	life	cycle	(P/SLC).

Sustainability	value	chain	analysis.	The	primary	goal	of	the	What	is	stage	is	to	search
where	sustainable	value	exists	for	the	firm,	the	consumer,	and	other	important	stakeholders.
Value	chain	analyses	involve	“the	study	of	an	organization's	interaction	with	partners	to
produce,	market,	distribute	and	support	its	offerings”	(Liedtka	&	Ogilvie,	2011,	p.	75).
Sustainability-focused	value	chain	analyses	therefore	ensure	that	sustainability	concerns	of
multiple	stakeholders	are	explicit	in	analyses	of	the	firm's	existing	business	model.

The	underpinnings	of	the	cradle-to-cradle	philosophy	of	design	for	effectiveness	maintain
that	products	and	services	should	not	be	designed	to	just	do	no	harm,	but	should	be
designed	to	have	a	positive	impact	on	the	environment;	clearly,	this	changes	the	focus	of	the
value	chain.	Each	stage	of	the	P/SLC	must	be	evaluated	for	the	positive	impact	it	provides.
For	a	B2B	firm	mass	producing	single-use	coffee	capsules	for	office	coffee	machines,	for
example,	it	becomes	evident	that	there	are	several	opportunities	for	the	firm	to	have	a
positive	impact	as	shown	in	Figure	25.5.



Figure	25.5	Value	chain	analysis	in	sustainable	design	thinking.

Drawing	on	Liedtka	and	Ogilvie	(2011),10	a	DThfS-based	value	chain	analysis	should
therefore	ensure	that:	(1)	the	value	chain	for	one's	business	is	based	on	the	triple-bottom
line	of	people	(society),	profit	(economy),	and	planet	(environment);	(2)	relative	to
external	key	players	and	their	roles,	the	core	strategic	capabilities	needed	to	produce	value
to	each	of	the	3Ps	at	each	stage	of	the	P/SLC	are	identified;	and	(3)	the	possibilities	for
improving	the	business	model	and	product	offerings	through	sustainable	design	with
partner	involvement	are	established	and	analyzed.

Sustainability	mind	mapping.	After	completing	the	tasks	of	sustainability	visualization,
journey	mapping,	and	value	chain	analysis,	there	may	be	much	qualitative	(and	maybe	some
quantitative)	data	on	hand.	As	mind	mapping	is	the	process	for	“extracting	meaning	from	a
vast	amount	of	information”	(Liedtka	&	Ogilvie,	2011,	p.	81),	sustainability	mind	mapping
seeks	to	establish	patterns	in	the	data	that	provides	direction	in	sustainable	design.
Although	the	triple–bottom-line	elements	of	sustainable	design	(environmental,	economic,
social)	may	conflict	with	each	other,	a	general	consensus	should	be	reached	to	create	a
“master	list”	of	criteria	that	an	ideal	design	should	meet	(Liedtka	&	Ogilvie,	2011,	p.	87)
in	the	What	if	stage.	For	one	sustainable	design	initiative,	the	Save	Food	from	the	Fridge
Project,	the	resulting	criteria	for	the	ideal	nonrefrigerating	design	to	meet	ultimately
centered	on	using	traditional	and	natural	processes	to	preserve	food	(in	contrast	to	any
refrigeration).	By	factoring	in	user	perceptions	regarding	simplicity	and	resource
availability,	the	Project	has	developed	innovations	including	ways	to	preserve	vegetables
using	damp	sand!	As	this	example	illustrates,	it	is	important	to	set	key	criteria	before
generating	solutions	in	the	What	if	stage.

What	If?
All	the	sustainability	information	gathered	in	the	What	is	stage	is	now	utilized	in	the	What	if
stage	to	create	a	definitive	sustainable	product/service	design	using	brainstorming	exercises.
The	What	if	stage	includes	sustainability	brainstorming	and	concept	development.

Sustainability	Brainstorming
Taking	the	design	criteria	established	in	What	is	and	setting	a	specific	challenge	for	designers



can	help	to	break	the	creative	boundaries	often	inadvertently	imposed	by	profit-maximizing
firms.	We	have	found	four	brainstorming	techniques	useful	to	generate	creative	energy	that
encompass	a	DThfS	perspective:

Sustainability	Backcasting.	Rather	than	forecasting	from	the	present,	starting	with	a
desirable	future	end-point	even	decades	away	(such	as	a	world	without	single-use	coffee
capsules)	and	then	working	backward	to	the	present	can	be	valuable	to	assess	what	policy
measures	and	changes	are	need	to	happen	over	time	to	achieve	the	outcome	(Robinson,
1982;	Van	de	Kerkhof,	Hisschemöller,	&	Spanjersberg,	2002).	It	draws	attention	to	what
humans	should	not	do	(e.g.,	landfill	materials)	as	well	as	what	humans	should	do	(e.g.,
upcycle)	to	achieve	that	desirable	future.	Holmberg's	(1998)	work	on	long-term	company
strategy	formulation	provides	a	framework	to	follow:

1.	 Identify	a	long-term	sustainability	future	with	a	specific	goal,	such	as	a	world	without
toothpaste	tubes	abandoned	to	landfills.	Analyze	the	present	situation.

2.	 Develop	a	creative	design	for	what	the	sustainable	product/service	might	look	like	that
can	deliver	this	future	and	the	structure	of	the	firm	that	could	deliver	that	offering.

3.	 Using	5-to-10-year	increments,	identify	and	discuss	the	milestones	that	need	to	be
achieved	(e.g.,	90	percent	recycled	and	recyclable	material	used)	to	deliver	the
sustainable	product/service.

Sustainability	via	emotionally	durable	attachment.	Jonathan	Chapman	(2005)	suggests
that	products	should	be	designed	for	dependency	where	a	consumer	becomes	emotionally
attached	to	the	products	they	own	(termed	emotional	durability).	When	emotions	to	a
product	are	durable,	and	empathy	for	the	product	is	sustained	from	the	point	of	purchase
through	continued	delight	and	even	surprise,	consumption	and	waste	are	minimized	as
owners	become	reluctant	to	dispose	of	“prized”	possessions.

As	a	brainstorming	exercise,	select	a	product	or	service	to	be	designed	for	emotionally
durable	attachment.	Take	the	product	of	interest	(e.g.,	a	refillable	ink	pen)	and	using
multiple	participants	work	to	build	a	multilayered	narrative	on	how	the	product	is	to
become	an	integral	part	of	the	consumer's	life.	In	the	narrative,	specifically:	(1)	anticipate
the	aging	process	of	the	product	(e.g.,	pen	surface	wear)	and	how	it	develops	character
over	time,	(2)	deliberate	on	how	the	product	can	become	more	self-sustaining	(e.g.,	ink	not
easily	drying	out),	(3)	consider	what	product	attributes	(e.g.,	unique	engravings,	unique
stand)	are	needed	for	an	emotional	connection	with	the	consumer,	and	(4)	incorporate	both
the	physical	and	emotional	connections	into	the	product	design	and	reflect	on	how	well	the
product	can	continue	to	delight	the	consumer	over	time.

Sustainability	via	Eternally	Yours	designs.	Similar	to	“emotionally	durable”	products,	the
Netherland	Design	Institute	developed	the	concept	of	“Eternally	Yours”	in	1997	to	promote
the	design	of	products	that	increase	their	“psychological	life	span”:	the	time	products	are
able	to	be	perceived	as	worthy	objects.	Aimed	squarely	at	early	product	waste	simply	due
to	boredom,	perceived	or	actual	technological	obsolescence	or	irrepairability,	products
are	designed	to	age	in	a	dignified	way	(van	Hinte,	1997).	A	sustainability	brainstorming



exercise	to	design	products	for	a	longer	life	(White	et	al.,	2013,	p.	16)	is	as	follows:

1.	 Taking	the	product	under	consideration	(e.g.,	a	wristwatch),	envision	how	it	might
provide	usage	over	a	100-year	span.	Develop	a	concept	scenario	and	create	a
storyboard.

2.	 Design	a	support	system	including	services	(e.g.,	upgrading)	for	this	product's	viability.

3.	 Develop	an	advertising	campaign	to	entice	someone	to	buy	such	a	long-lasting	product.

4.	 Considering	your	support	and	service	system	(e.g.,	for	cleaning,	repairing,	upgrading),
reanalyze	and	rediscuss	your	design	and	advertising	campaigns.

Product-service	replacement.	A	strategy	for	innovation	that	widens	the	scope	for
sustainable	designs	and	their	development	is	that	of	a	product-service	system	(PSS),	or	the
coordination	of	a	set	of	products	and	services	into	a	united	offering	(Goedkoop,	van	Halen,
te	Riele,	&	Rommens,	1999).	The	social,	economic,	and	environmental	impacts	of	a	PSS
approach	become	inherent	as	the	viewpoint	forces	a	shift	from	production	and	consumption
as	two	separate	entities	to	a	systems	perspective	of	a	single	closed-loop	product	life	cycle
(Mont,	2002).	Further,	the	PSS	approach	forces	more	attention	to	the	use	phase	of	the
P/SLC	as	opposed	to	the	product	design	in	R&D.	A	PSS	therefore	has	the	potential	to
reduce	waste	by	creating	alternative	scenarios	of	product	use,	for	example,
sharing/renting/leasing	schemes	to	consumers	and	producer	take-back	programs	for
refurbishment.

As	shown	in	Figure	25.6,	there	are	three	different	approaches	to	a	PSS,	each	of	which	has
different	sustainability	implications.	In	a	product-oriented	PSS	(PO-PSS),	where	a
consumer	owns	the	product	(e.g.,	a	home	photocopier),	the	firm	can	provide	additional
services	to	assure	the	durability	of	the	product.	In	a	use-oriented	PSS	(UO-PSS),	the
service	provider	owns	the	product,	making	it	easier	for	the	product	to	be	eventually
refurbished	and	reused,	and	sells	only	the	“function”	to	the	customer	through	a	service
contract.	In	a	results-oriented	PSS,	the	customer	buys	only	results	and	is	not	concerned
how	the	firm	delivers	those	results.	Accordingly,	the	firm's	own	photocopiers	could	be	run
at	off-peak	times	and	ad	hoc	copy	services	provided	as	needed.



Figure	25.6	Product-service	system	categories.11

As	a	brainstorming	exercise,	direct	the	team	to	think	beyond	pure	product	offerings	by
designing	a	more-sustainable	results	oriented	PSS:

1.	 Take	the	product	under	consideration,	for	example,	a	home	music	system,	and	envision	how
it	might	be	designed	as	a	pure	service.	The	idea	may	be	outlandish	but	that	is	acceptable	in
brainstorming	exercises.

2.	 Design	a	support	system	for	this	service.	What	type	of	business	model	could	be	viable?

3.	 Considering	the	service	life	cycle,	what	resources	are	needed	to	provide	the	service	in	a
sustainable	manner?	Relative	to	a	pure	product	offering,	what	value-add	would	the
consumer,	the	company,	and	the	natural	and	social	environments	each	receive	by	consumers
subscribing	to	this	service?

After	sustainability	brainstorming,	concept	development	comes	next	in	the	design	thinking	for
sustainability	process.

Sustainability	in	Concept	Development



In	the	design	thinking	for	sustainability	process,	concept	development	involves	reaching	a
consensus	on	a	product/service	concept	that	meets	the	requirements	of	a	sustainable	design
brief.12	Such	briefs	should	effectively	include	the	project	description,	the	scope	of	the	project,
key	assumptions	about	the	product	design,	target	users,	expected	outcome	of	the	project,
success	metrics,	project	timeline,	and	resources	needed	(Liedtka	&	Ogilvie,	2011).	For
example,	the	brief	for	a	recyclable	and	upcyclable	office	chair	would	give	the	project	team	a
framework	from	which	to	begin,	benchmarks	by	which	they	can	measure	progress	(e.g.,	against
Steelcase's	99	percent	recyclable	Think®	chair),	and	a	set	of	objectives	to	be	realized—such
as	price	point,	available	technology,	and	market	segment	(Brown	&	Wyatt,	2010).	Sustainable
design	criteria,	which	describe	the	attributes,	constraints,	and	user	perceptions	of	the	product
/service	to	be	designed,	are	also	delineated	during	the	concept	development	stage.	These	two
documents,	the	design	brief	and	the	design	criteria,	are	used	as	inputs	to	guide	in	the	What
wows	stage	of	design	thinking	for	sustainability.	To	ensure	comprehensiveness,	the	nine
guidelines	from	the	Hannover	Principles13	for	sustainable	design	(DfS)	and	the	seven
principles	of	DfEnv	(Fiksel,	2011)	should	be	reflected	in	both	concept	development
documents.

The	United	Nations	Environment	Programme's	(UNEP)	Design	for	Sustainability	workbook
(UNEP,	2005)	advocates	performing	a	life-cycle	analysis	(LCA)	for	sustainable	concept
development	as	a	means	to	evaluate	the	impact	of	a	product	or	service	in	its	PLC.	The	analysis
can	be	as	simple	as	stakeholders	spending	an	afternoon	discussing	their	sustainability
perspectives	on	each	stage	of	the	P/SLC	or	as	sophisticated	as	complex	software-driven
analyses	conducted	over	several	weeks.14	Figure	25.7	shows	UNEP's	eight-spoke	strategy
wheel	that	parallels	the	stages	in	the	PLC,	where	the	process	starts	at	product	design	review
for	new	products	and	continues	to	end-of-life.	While	the	product	design	should	be	developed
from	the	perspective	of	each	spoke,	typically	two	to	three	of	the	spokes	will	arise	as	being
more	important	than	the	others	and	there	will	be	sustainability	trade-offs	at	each	step	as	well.



Figure	25.7	UNEP's	design	for	sustainability	strategy	wheel.

What	Wows?
The	goal	of	What	wows	is	to	determine	if	the	sustainable	product/service	designed	in	What	if
actually	enchants	the	consumer	as	intended.	There	are	two	steps	in	What	wows:	sustainability
assumption	testing	and	rapid	prototyping.	In	both	steps,	physical	experiments	are	conducted
with	potential	users	to	determine	if	the	product/service	meets	the	sustainable	design	criteria
and	“wows”	the	consumer.

Sustainability	Assumption	Testing15

Sustainability	assumption	testing	takes	the	design	brief	and	the	design	criteria	and	subjects
them	to	the	mandates	set	by	the	four	DfEnv	strategies	of	Fiksel	(2011):	design	for
dematerialization,	design	for	detoxification,	design	for	revalorization,	and	design	for	capital
protection	and	renewal.	The	DThfS	approach	centers	on	design	for	revalorization	with	its
focus	on	the	consumer	as	a	partner	covering	all	touch	points	that	the	consumer	has	with	the	firm
and	the	product,	including	packaging,	supplementary	products	(utensils,	disposable	coffee
cups,	etc.),	and	end-of-life	(EOL)	waste.	With	design	for	revalorization,	rather	than	becoming
waste,	products	and	materials	are	diverted	to	economically	viable	reuse,	for	example,	by
upcycling	the	product	for	new	use	or	remanufacturing	the	products	and/or	its	components	at	the
end	of	their	useful	life.	Safmarine	Shipping,	for	example,	turns	its	old	shipping	containers	into
classrooms	for	South	African	children.



Revalorization	is	also	coupled	with	dematerialization	since	recycled	materials	reduce	the	need
for	new	materials.	At	Xerox	in	1991,	comprehensive	processes	were	established	for	taking
back	end-of-life	products,	designing	for	ease	of	disassembly	and	recovery	as	well	as	for
remanufacture,	reuse,	and	recycling.16	The	result	was	a	diversion	of	billions	of	pounds	of
copier	and	printer	waste	from	landfills	as	well	as	savings	of	billions	of	dollars	to	the	firm.

In	designing	for	revalorization,	assumption	testing	requires	inputs	from	consumers,	which	may
be	established	as	follows:

1.	 Presenting	the	product/service	idea	to	the	representative	target	market	customers	through
prototypes,	drawings,	or	other	representations.

2.	 Using	the	chosen	revalorization	strategies,	asking	the	customer	to	process	the	product	as	if
it	were	at	the	end	of	its	life	and	observing	customer's	actions	to	test	the	following:

a.	 The	user	can	easily	process	the	product	for	revalorization	(at	the	EOL	of	a	product,
instructions	manuals	have	typically	been	discarded,	thus,	it	may	be	necessary	to	include
instructions	on	the	product	itself).

b.	 No	more	than	one	readily	available	tool	is	required	for	revalorization.

c.	 Components	resulting	from	revalorization	can	be	reused	in	a	meaningful	way.	For
example,	although	nonrechargeable	batteries	can	be	easily	removed	from	an	electronic
product,	they	cannot	be	reused.

d.	 The	user	knows	where	to	properly	dispose	of	waste	(i.e.,	take-back	programs).

e.	 Above	and	beyond	value-add	to	the	firm	and	the	environment,	the	consumer	wants	to
revalorize	because	it	provides	value	to	them.

3.	 Sending	the	product/service	back	to	the	concept	development	stage	for	a	rework	of	the
design	brief	and	design	criteria	if	the	above	assumptions	are	not	confirmed.

Sustainability	via	Rapid	Prototyping
Sustainability	by	rapid	prototyping—creating	“visual	(and	sometimes	experiential)
manifestations	of	a	concept”	(Liedtka	&	Ogilvie,	2011,	p.	141)—completes	the	What	wows
evaluation	by	obtaining	customer	feedback	to	demonstrate	a	sustainable	product	that	will
“wow”	in	the	marketplace.	The	process	is	“rapid”	because	low-fidelity	prototypes	are
presented	to	customers	for	their	feedback	and	then	reformulated	based	on	this	feedback,	with
the	process	sometimes	taking	just	minutes.	Some	low-fidelity	prototypes	can	be	made	quickly
by	3D	printers	to	convey	the	product/service	concept,	yet	storyboards	or	illustrations	can	also
be	utilized.	The	intent	of	the	basic	representation	and	rapid	redesign	is	to	fail	early	and	often	in
the	search	for	the	product/service	that	wows.	Engaging	consumers	in	the	process	allows
misdirected	sustainable	designs	to	be	identified	quickly	and	improved	on	immediately.

Drawing	on	Liedtka	and	Ogilvie's	(2011)	research,	guidelines	for	sustainability	via	rapid
prototyping	are:

1.	 Start	small	and	simple.	Early	feedback	invites	users	to	contribute	as	co-creators	of



sustainable	solutions	and	builds	empathy	between	users	and	product.

2.	 Figure	out	the	story	you	want	and	show	it,	don't	tell	it.	Visualize	sustainability	concepts
in	pictures	and	few	words.	Then	make	prototypes	seem	real	through	imagery,	artifacts,	and
experiences	and	to	create	empathy	by	bringing	the	user	into	the	sustainability	concept.

3.	 Visualize	multiple	options.	Create	choices	to	be	made	by	your	audience.

4.	 Play	with	prototypes,	don't	defend	them.	Prototypes	are	about	testing	sustainability
assumptions	that	are	to	be	validated	or	knocked	down	in	order	to	build	a	better	design.

5.	 Test	EOL	revalorization	steps.	Such	steps	should	be	part	of	the	rapid	prototyping
process.

What	Works?
There	are	two	steps	in	What	works:	sustainability	via	customer	co-creation	and	learning
launch.	The	first	step	allows	designers	to	gauge	reactions	and	impressions	of	the	customer	and
to	understand	how	the	sustainable	product	delivers	on	its	intended	value.	The	second	step
allows	designers	to	capture	consumers'	revealed	behaviors	regarding	sustainability	and	not
just	their	stated	behaviors	that	were	captured	in	previous	design	steps.	Sustainability
performance	indicators	and	metrics	can	then	be	evaluated	to	determine	if	the	resulting	design
indeed	meets	the	design	goals.

Sustainability	via	customer	co-creation.	Involving	customers	in	the	NPD	process	allows
identifying	which	attributes	they	value	most	about	the	product/service,	and	is	vital	to
understanding	how	sustainability	improvements	might	influence	attribute	values.	With	co-
creation	companies	may	be	able	to	design	products	in	such	a	way	that	they	may	be	easily
integrated	into	users'	habits	and	everyday	lives	(Heiskanen,	Kasanen,	and	Timonen,	2005),
while	also	encouraging	behavioral	changes	that	are	more	socially,	economically,	and
environmentally	sustainable	(Young,	2010).

A	sustainability	learning	launch.	In	sustainable	design,	a	learning	launch	is	a	selling
experiment	for	the	planned	sustainable	offering	that	is	conducted	quickly	and	inexpensively
in	a	marketplace.	The	goal	of	the	learning	launch	is	not	the	successful	launch	of	the	new
offering,	but	knowledge	about	how	to	improve	its	success.	It	is	a	“dress	rehearsal”	and	an
important	step	in	determining	the	future	success	of	the	sustainable	design	in	the	real
marketplace.

Sustainability	metrics.	Upon	the	completion	of	the	design	thinking	process,	managers	will
want	to	know	if	they	have	been	meeting	their	goals	around	sustainability	measures.	Two
major	trends	have	been	noted	in	enterprises	regarding	sustainability	metrics	(Fiksel,	2011,
p.	98):	(1)	the	integration	of	environmental	performance	metrics	and	assessment	methods
into	engineering	practices	and	(2)	accounting	systems	that	now	recognize	and	track
environmental	costs	and	benefits.	Similarly,	sustainability	goals	are	being	woven	into	the
existing	key	performance	indicators	(KPIs)	that	define	what	should	be	measured	and
metrics	defining	how	KPIs	will	be	measured.	Fiksel	(2011)	provides	a	list	of



environmental	metrics	that	can	be	used	to	establish	product	or	process	design	objectives17:

Energy	usage	metrics:	Total	energy	consumed	during	the	product-service	life	cycle
(P/SLC),	renewable	energy	consumed,	power	used	during	operation

Water	usage	metrics:	Total	fresh	water	consumed	during	P/SLC

Material	burden	metrics:	Toxic	or	hazardous	materials	used	in	production,	total
industrial	waste	generated	during	production,	greenhouse	gases	released	during	the
P/SLC

Recovery	and	reuse	materials:	Product	disassembly	and	recovery	time,	purity	of
recyclable	materials	recovered,	percent	of	recycled	materials	used	as	input	to	the
product

Source	volume	metrics:	Product	mass,	useful	operating	life,	percentage	of	packaging
recycled

Economic	metrics:	Average	life-cycle	costs	incurred	by	manufacturer,	purchase	and
operating	costs	incurred	by	the	customer,	cost	of	revalorization	for	the	customer

Value	creation	metrics:	Utilization	of	renewable	resources,	avoidance	of	pollutants,
human	health	and	safety	improvement,	enhancement	in	community	quality	of	life,
improvement	in	customer	environmental	performance

In	the	long	run,	as	sustainability	becomes	an	integral	part	of	a	company's	operations,	design
thinking	for	sustainability	will	just	be	design	thinking,	and	sustainability	measures	will	be
standard	indicators	all	firms	track.

25.3	Conclusion
Table	25.3	provides	a	summary	of	the	four	design	for	sustainable	innovation	approaches
examined	in	this	chapter.	The	first	three	are	sustainability	approaches	typically	used	by
engineers	in	product/service	development,	while	the	fourth,	the	design	thinking	for
sustainability	(DTfS)	approach	as	presented	in	this	chapter	draws	on	the	strengths	of	the	first
three	and,	further,	proactively	includes	the	consumer	as	a	co-development	partner.	Based	on
the	premise	that	a	lack	of	empathy	in	the	use	of	the	innovation	can	derail	the	sustainability
goals	of	even	the	best	designed	product,	a	DThfS	approach	has	much	greater	potential	to	have
a	significant	impact	by	creating	products	and	services	that	integrate	empathy	for	the
environment	and	society	into	product	and	service	designs.



Table	25.3	Design	Strategies	for	Sustainable	Products	and	Services

Strategy Definition Product
Life
Cycle
Focus

End-of-
Life	Goal

Focus

Design	for
sustainability/
efficiency
(Birkeland,
2002)

Delivery	of	competitively	priced	goods
and	services	that	satisfy	human	needs	and
bring	quality	of	life,	while	progressively
reducing	ecological	impacts	and	resource
intensity	throughout	the	life	cycle	to	a
level	at	least	in	line	with	the	Earth's
estimated	carrying	capacity.

Cradle-
to-grave

Downcycle Ecological

Design	for
effectiveness
(McDonough
&	Braungart,
2002)

Systems	that	emulate	nature	so	that	the
waste	of	the	production	process	and	the
EOL	product	waste	itself	are	raw
material	inputs	of	a	new	product	or
service.

Cradle-
to-
cradle

Upcycle Industrial

Design	for
environment
(Fiksel,
2011)

The	systematic	consideration	of	design
performance	with	respect	to
environmental,	health,	safety,	and
sustainability	objectives	over	the	full
product	and	process	life	cycle.

Cradle-
to-gate;
cradle-
to-grave

Downcycle Technological

Design
thinking	for
sustainability
(this	chapter)

Including	emphatic	design	involving	the
end	user	in	the	systematic	consideration
of	design	performance	with	respect	to
environmental,	health,	safety,	and
sustainability	objectives	over	the	full
product	and	process	life	cycle.

Cradle-
to-
grave;
cradle-
to-
cradle

Both	up-
and
downcycle

Consumer/End
user;
ecological;
industrial;
technological
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the	[relentless]	pursuit	of	happiness	as

we	[really]	are	the	world	as

Emerging-technology	focus

Emotional	durability

Empathize	step	(Visualize,	Empathize,	and	Ideate	method):

activities	in

in	industrial	design	studio	example

and	order	of	Visualize	and	Ideate	steps

Empathy:



in	design	thinking

in	human-centered	design	process

interviewing	for

Employee	behavior,	service	experience	and

Employee	empowerment

Enablement	requirement

Energy	usage	metrics

Engagement

Engineering	design

Engineering	loop	(product	development)

Engineering	personnel:

edge	case	discussions	with

personas	in	work	with

Ensemble	casting

Entrepreneurs,	see	Early-stage	ventures

Environment(s).	See	also	Design	for	Environment	(DfEnv)

as	design	quality	criteria

for	innovation	lab

matching

for	service	experiences

for	strategically-embedded	design	thinking

and	user	needs

Environmental	metrics

Eternally	Yours	designs

Ethnographic	research:

in	creation	of	personas

in	Visualize,	Empathize,	and	Ideate	method

Ethnographic	stories

Europe.	See	also	specific	countries

European	Union



Evaluate	mode	(design	thinking	framework)

Evaluation.	See	also	Consumer	response	to	product	form

of	design	thinking

of	prototypes

of	radically	new	products

Every	Business	is	a	Growth	Business	(Ram	Charan)

Exclusive	rights,	of	patents

Experiential	learning

Experiential	motivators

Experimentation	skills

Expertise

Exploration,	prototypes	for

Exploratory	phase	(Menlo	Innovation	Ecosystem)

Expression	(design	quality	criteria)

content	distribution	for	process	vs.

in	design	project	brief

in	research	project	brief

Expressive	motivation

External	resources,	lean	canvas	and

Extreme	users

F
Facebook

Facilitators:

innovation

knowledge	management

Failing	fast

Farming	equipment	and	systems	company,	CTN	method	for

Features,	limiting

Feedback:



auditory

from	early	testing

in	Evaluate	mode

on	prototypes

FEI	canvas

Feick,	L.

Femininity,	of	culture

Feminity,	of	culture

Fender

FFE	of	innovation,	see	Fuzzy	front	end	of	innovation

Fiksel,	J.

Financial	performance,	design	and

Find	Partner	quadrant

Fire	phone

First	concept	prototypes

First	move	advantage

Flash	mobs

Flexibility:

of	corporate	culture

of	design	thinking

Follow-Up	phase	(Menlo	Innovation	Ecosystem)

Ford,	Henry

Ford	Motor	Company

Four	pillars	of	innovation

Four	Seasons

Fourth	wall,	breaking

France

Fraser,	H.

Free	business	models

Fresh	Direct



Fromkin,	H.	L.

Function:

Design	Heuristics	related	to

as	design	quality	criteria

Functional	features,	design	patents	on

Functionalities,	appearance	and

Functional	motivators.	See	also	Utilitarian	motivation

Funding,	attracting

Future-friendly	design

accountability	in

authenticity	in

connectivity	in

consumer-values	framework	for

emerging	consumer	needs	in

global	responsibility	in

personas	for

pursuit	of	happiness	in

themes	in

tool	kit	for

Fuzzy	front	end	(FFE)	of	innovation

activities	in

design	challenges	in

design	thinking	in

information	management	in

knowledge	management	in

problem	definition	in

stakeholder	management	in

strategic	integration	of	design	professionals	in

G



GE,	see	General	Electric

GE	Healthcare.	See	also	Menlo	Innovation	Ecosystem

Global	Design	group	at

impact	of	design	thinking	for

innovation	at

Gender,	consumer	response	and

General	Electric	(GE).	See	also	GE	Healthcare

General	Motors

Generative	sessions,	for	stakeholder	management

Georgiv,	Emil

Gestural	interfaces

Gillette

Gladwell,	Malcolm

Glass	houses	(emerging	need)

Global	responsibility

Goals:

of	creating	radically	new	products

for	prototypes

Going	vertical

Golden	Rule

Google

Google	Glass

Google	Patents

Google	X

GoPro

Goths

Grace	period,	for	prior	art

Gravity,	corporate

Gripple

Group	genius



Growth	mindset

Growth	phase,	consumer	response	to	products	in

Growth-related	challenges,	for	innovation	labs

“Guide	for	Developing	Powerful	Value	Accelerators”

H
Hannover	Principles

Happiness,	pursuit	of

Haptic	technology

Hardware,	characteristics	of

Hardware	development:

and	entrepreneurial	culture

integrating	user	interface	and

separation	of	software	development	from

Hawkins,	Jeff

Healthymagination	campaign

Hedonic	motivation

Hei,	Joseph

Henderson,	P.	W.

Hennala,	L.

Herman	Miller

Hero	camera

Hertenstein,	J.	H.

Heuristics,	design,	see	Design	Heuristics

High-performance	quality

Hoeffler,	S.

Hofstede,	G.

Holbrook,	M.	B.

Holistic	thinking:

about	problem	definition



design	thinking	as

mind	maps	for

Hollow	core	trap

Holmberg,	J.

Honda

“How	might	we”	questions

“How	the	Mighty	Fall”	(Jim	Collins)

Human-centered	design

Human	factors

Hypotheses,	for	solutions

I
IBM

ID,	see	Industrial	design

IDEA	(International	Design	Excellence	Awards)

Idea	audits

Idea	debates

IDea	Fan	Deck

Idea	generation:

challenges	with

cognitive	process	of

in	Create	mode

designers&	beliefs	about

with	Design	Heuristics

Idea	jams

Ideate	step	(Visualize,	Empathize,	and	Ideate	method):

activities	in

in	industrial	design	studio	example

order	of	other	steps	and

Ideation:



and	corporate	culture

in	Menlo	Innovation	Ecosystem

prototypes	in

stories	in

Ideators

Identify	User	Needs	and	Find	the	Value	Proposition	phase:

in	product	development	process

stories	in

Identity	tests

IDEO

Ignore	quadrant

IKEA

“The	IKEA	effect”

Immersion,	contextual

Immune	system,	corporate

Implement	stage	(cultural	transformation)

Importance	of	product

Improvisation,	in	service	experience

Income,	consumer	response	and

Incremental	innovations.	See	also	Sustaining	innovations

breakthrough	vs.

design	thinking	for

at	GE	Healthcare

knowledge	management	for

Incubation	stage:

for	breakthrough	innovations

knowledge	management	in

InCycle	collection

Independent	writing

Individual	factors,	in	consumer	aesthetic	preferences



Individualism

Industrial	design	(ID):

decision	points	for	guiding	teams	in

developing	best	practices	for

identification	of	Design	Heuristics	in

integration	of	user	interface	design	and

separation	of	user	interface	design	from

Industrial	Design	Society	of	America

Industrial	design	studio	example

Influencer	(six-cornerstone	framework)

Information:

animation	of

communication	of	global

condensation	of

from	narratives

seeking

sensorial

synthesizing

translation	of

Information	arbitrage

Information	management:

as	design	challenge

design	practices	for	improving

design	tools	for	improving

in	fuzzy	front	end	of	innovation

personas	for

Informative	stories

Infosys

Infrastructure,	as	pillar	of	innovation

Initial	exploration,	prototypes	for



Innovation(s).	See	also	Breakthrough	innovations;	Fuzzy	front	end	(FFE)	of	innovation

corporate	culture&s	impact	on

as	design	quality	criteria

disruptive

four	pillars	of

at	GE	Healthcare

incremental

role	of	design	thinking	in

sustaining

technology	and	use	knowledge	for

transformational

Innovation	Camp	phase	(Menlo	Innovation	Ecosystem)

Innovation	facilitators

Innovation	requirements

Innovative	solutions,	from	customer	experience	maps

Insights,	see	Customer	insights

Inspiration

Inspirational	design	briefs

design	quality	criteria	for

distribution	of	content	for	process	vs.	expression	in

pitfalls	with

for	product	design	project

for	research	project

writing

Inspiring	stories

Integral	values

Integration,	of	stakeholder	perspectives

Integrative	design	thinking

Intel

Intellectual	property	protection



in	copyright	system

definition	of	“design”	in

design	patents	for

at	early-stage	ventures

strategic	considerations	with	selecting

trademark	rights	for

utility	patents	for

Intelligence	amplification:

in	discovery	stage

intelligence	leveraging	vs.

organizational	requirements	for	implementation	of

Intelligence	leveraging:

in	amplification	stage

for	breakthrough	innovations

intelligence	amplification	vs.

Interaction	design	(IxD)

Interactive	simulations

Internal	capacity,	for	service	design

International	Design	Excellence	Awards	(IDEA)

Internet	of	Things

Interpretation,	of	narratives

Interviews

Intrapreneurs

Introduction	phase,	consumer	response	to	products	in

Intuit

Intuition–rational	approach	to	FFE

Inventions

Invent	stage	(cultural	transformation)

Investment,	in	design

Involvement,	consumer



iPhone

iPod

Iteration(s):

in	design	thinking	and	corporate	culture

in	integrated	UI	and	ID	projects

in	lean	start-up	approach

product	development	phase	related	to

Iterative	approach:

to	design	thinking

to	service	design

iTunes

IxD	(interaction	design)

J
James	Cropper	PLC

Jams

Japan

Jet	Propulsion	Laboratory	(JPL)

Job	to	be	done	perspective

Johnson,	Mark

Jones,	C.

Journey	mapping:

customer

sustainability

for	teams	with	non-designers

JPL	(Jet	Propulsion	Laboratory	)

JWD-Creative

K
Kagerman,	Henning



Keeping	it	real	(emerging	need)

Kelleher,	Herb

Kelley,	David

Kellogg	Company

Kelly,	David

Kennedy,	John	F.

Keurig	Green	Mountain

Key	personnel,	in	strategically-embedded	design	thinking

Keystone	Project	Team

Kick	Out	the	Ladder	philosophy

Kickstarter

KidSmart	smoke	detector

Kinesthetic	sense

Knowledge:

consumer	response	and	product

technology

use

Knowledge	brokering

Knowledge	management	(in	general):

facilitators	of

function	of

history	of

Knowledge	management	for	breakthrough	innovations

in	acceleration	stage

in	discovery	stage

and	incremental	vs.	breakthrough	innovations

in	incubation	stage

and	intelligence	leveraging	vs.	amplification

organizational	implications	of

with	technology	market	mind	maps



with	technology	transfer	tool

Kodak

Koen,	P.	A.

Konsti-Laakso,	S.

Kotchka,	Claudia

Kumar,	V.

L
Lab126	(Amazon)

Lafley,	A.	G.

Landscaping	method

Large	enterprises,	lean	start-up	approach	for,	see	Lean	start-up	approach

Laszlo,	C.

Launch,	product

Leadership,	of	integrated	UI	and	ID	projects

Leadership	mandate

Lead	users

Lean	canvas

Lean	start-up	approach

business	models	in

domains	suited	for

elements	of

human-centered	design	for

implementation	of

Leap	Motion	Controller

Learning:

building	to	learn

experiential

from	prototypes

sustainability	learning	launch



Learning	cost	uncertainty

LEGO

Length,	design	brief

“Let	the	best	idea	win”	competitions

Leveraging:

intelligence

of	Value	Accelerators™

Levitt,	Theodore

Liedtka,	J.

Life-cycle	analysis

Lifestyle,	culture	and

Liquid	lens	concept

Lockheed	Martin	Skunk	Works

Logical	stories

Logo	design

Long-term	orientation

“Look	for”	advertising

Low-fidelity	prototypes

Low-resolution	prototypes

M
McDonough,	W.

Magretta,	Joan

Maker	Movement

Malkewitz,	K.

Management:

alignment	of

communication	with

Manufacturing:

contract



prototypes	for	facilitating

in	six-cornerstone	framework

Market	needs

Market	research:

for	early-stage	ventures

for	Visualize,	Empathize,	and	Ideate	method

Martin,	Roger

Masculinity,	of	culture

Masstige

Matching	environments

Material	burden	metrics

Maturity	phase,	consumer	response	to	products	in

Maurya,	A.

Mavens

Meaning,	secondary

Medtronic

Membership,	teams	with	changing

Menlo	Innovation	Ecosystem

about

Boot	Camp	phase	in

challenges	with

Exploratory	phase	in

Follow-Up	phase	in

and	GE	Healthcare&s	Global	Design	group

and	impact	of	design	thinking	for	GE	Healthcare

Innovation	Camp	phase	in

lessons	from

Research	Plan	phase	in

success	factors	for

Menlo	Innovation	Lab



Menlo	Park	research	laboratory

Meredith,	Mukara

Metaphors

Metrics:

for	idea	and	process	debates

for	sustainability

Migration,	application

Military	aircraft,	displays	in

Mind	maps:

generating	problem	definition	with

sustainability

technology	market

Mindset:

of	design	thinking

growth

for	training	in	design	thinking

Minimum	viable	prototype	(MVP)

Mobile	devices,	in	Menlo	Innovation	Ecosystem

Modern	values

Moments	of	truth

Mood	boards

Motivators	and	motivation:

experiential

expressive

functional

hedonic

symbolic

utilitarian

Multimodal	communication

Multivoting



Murphy,	Lawrence	“Murph”

MVP	(minimum	viable	prototype)

Myopia,	corporate

N
Naming,	of	early-stage	ventures

Narratives.	See	also	Context	through	Narratives	(CTN)	method;	Story(-ies)

benefits	of	using

interpretation	and	analysis	of

in	service	process

National	culture:

conflict	due	to

and	consumer	aesthetic	preferences

NBC	Universal

Need(s):

consumer

customer

emerging

market

for	uniqueness

user

Need	Seekers

Nespresso

Nestlé

Nest	Learning	Thermostat

Netherlands

Netherlands	Design	Institute

Netnography

“A	New	Era	of	Sustainability”	report

New	product	development	(NPD):



in	Design	for	Environment

at	early-stage	ventures

prototypes	and	stories	in	phases	of

for	radically	new	products,	see	Radically	new	products

role	of	design	thinking	in

roles	of	designers	in

total	customer	experience	in

Newton

Next	practices,	in	design

Nike

Nikon

Nintendo	Wii

Nitterhouse,	D.

Nokia

Non-cost	differentiation	advantage

Non-designers,	see	Teams	with	non-designers

Nonlinearity,	of	design	thinking

Nonobviousness	requirement

Nonusers,	in	customer	experience	mapping

Non-user	personas

Nordstrom

Novel	technology

Novelty,	visual

Novelty	requirement

NPD,	see	New	product	development

O
Observational	research

O&Connor,	G.	C.

Office	of	transformation



Off-the-rack	creative	processes

Ogilvie,	T.

Ohga,	Norio

Olay

Onboarding

One-year	grace	period,	for	prior	art

Online	customer	communities

Open	behaviors

Open	Business	Models	(Henry	Chesbrough)

OpenOffice.org

Open	source	software	movement

Operations	(six-cornerstone	framework)

Opportunity	statements

Opposite	surface,	Design	Heuristics	related	to

Optimal	stimulation	level	(OSL)

Orbit	Baby

Organizational	architecture,	knowledge	management	and

Organizational	practices,	for	strategically	embedding	design	thinking

Organizational	procedures,	routine

Orth,	U.	R.

OSL	(optimal	stimulation	level)

Osterwalder,	A.

P
Packaging

Pain	points:

identifying

reframing

in	Visualize,	Empathize,	and	Ideate	method

Palm	Computer



Parallel	design	briefs

Parallel	paths	of	prototyping

Parjanen,	S.

Participation,	in	service	process

Participatory	design

Patents:

design

for	early-stage	ventures

prototypes	for	defining

utility

Patent	Act

Patent	claims

Patent	pending	products

People-centric	orientation

Performance	group	(design	quality	criteria)

Performance	testing

Perks,	H.

Personas

anti-

buyer

communicating	with

creating

in	customer	experience	mapping

defining

in	design	process

in	development	process

for	future-friendly	design

for	information	management

limitations	of	using

non-user



prioritization	of

in	software	product	example

in	stories

for	user-centric	products

visual	maps	vs.

Personality:

and	aesthetic	response

and	consumer	response	to	product	form

Petersen,	S.

Peterson,	Donald

Philips	Alessi	coffeemaker

Philosophy	(design	quality	criteria)

Physical	context,	for	aesthetic	preferences

Physical	factors,	in	successful	innovation	labs

Physical	functions,	assigning

Physical	products,	digital	vs.

Physical	therapy	services	example:

customer	experience	maps	in

enhancing	user	value	in

generating	personas	for

identifying	pain	points	in

identifying	touch	points	in

observational	research	on	user	experience	in

reframing	pain	points	in

testing	and	refining	solutions	in

types	of	users	of

Pictorial	archives

Pigneur,	Y.

Pile	of	Rocks	exercise

Platt,	M.	B.



Playstation	products

PLC,	see	Product	life	cycle

Point	of	view	(POV)	of	the	user

Poling,	Harold	“Red”

Polishing	prototypes

PO-PSS	(product-oriented	PSS)

Porter,	Michael

Postmodern	values

POV	(point	of	view)	of	the	user

Prahalad,	C.	K.

Preparation	step	(CTN	method)

“Preparing	the	ground”	for	business	practitioners

Price,	L.	J.

Prior	art

Priorities	quadrant

Prioritization:

of	personas

of	product	features

of	Value	Accelerators™

Problem	definition:

as	design	challenge

design	practices	for	improving

design	tools	for	improving

in	fuzzy	front	end	of	innovation

in	lean	start-up	approach

personas	in

stories	for

Problem	identification

Problem	solving

Problem	statements



Process	(design	quality	criteria)

content	distribution	for	expression	vs.

in	design	project	brief

in	research	project	brief

Process	debates

Processing	step	(CTN	method)

Process	phase	check-ins

Procter	&	Gamble

Product(s):

appearance	of,	see	Appearance,	product

patent	pending

radically	new,	see	Radically	new	products

refining,	see	Refining	products

scrapping	of

services	supporting

simplification	of

in	six-cornerstone	framework

social	significance	of

user-centric

user	interfaces	for	physical	vs.	digital

Product	category-related	factors,	in	consumer	response

Product	definition

Product	design,	service	vs.

Product	design	project,	brief	for

Product	developers,	influence	of	aesthetic	preferences	on

Product	Development	Institute	Inc.

Product	evaluations	by	consumers,	see	Consumer	response	to	product	form

Product	form.	See	also	Consumer	aesthetic	preferences;	Consumer	response	to	product
form

characteristics	of



defined

Production,	DIY

Production	loop	(product	development)

Product	knowledge

Product	launch

Product	life	cycle	(PLC):

consumer	response	and	products&	phase	in

life-cycle	analysis	for	sustainable	concept	development

Product	managers

Product-oriented	PSS	(PO-PSS)

Product-service	system	(PSS)	approach

Product	testing,	for	early-stage	ventures

Product	usage

Professional	service	designers

Project	teams:

for	cultural	transformations

for	integrated	UI	and	ID	projects

Proportions	(of	product)

Proprietary	creative	process	(pillar	of	innovation)

Prototypes:

combining	stories	and

communication	with

in	Create	mode

defined

early

for	early-stage	ventures

first	concept

goals	of	building

hardware	vs.	software

for	integrated	UI	and	ID	projects



in	lean	start-up	approach

low-fidelity

low-resolution

minimum	viable

in	Orbit	Baby	example

parallel,	for	hardware	and	software

pitfalls	with

in	product	development	framework

from	rapid	prototyping

requirements	before	building

role	of,	in	design	thinking

simulations	as

undesigned

PSS	(product-service	system)	approach

PTO,	see	U.S.	Patent	and	Trademark	Office

PUMA

Purchase	motivation

Purchase	risk

Pursuit	of	happiness

Q
Quality	cues,	from	product	appearance

Quick	Hits	quadrant

Quirky.com

R
Radically	new	products

analogical	thinking	in	development	of

communication	about	goal	of	creating

crowdsourcing	in	development	of



defined

emerging-technology	focus	for	developing

solving	day-to-day	problems	with

time	frames	for	developing

Raju,	P.	S.

Rangaswamy,	V.

Rapid	prototyping

Rationality

Raynor,	M.	E.

Readiness,	for	design	thinking

Recognition,	for	crowdsourced	ideas

Recovery	and	reuse	materials

Refining	products:

based	on	customer	experience	maps

at	early-stage	ventures

product	development	phase	related	to

Reflection:

in	Menlo	Innovation	Ecosystem

in	Visualize,	Empathize,	and	Ideate	method

Reframing:

customer	experience	maps	for

mind	maps	for

for	problem	definition

Regional	culture,	aesthetic	preferences	and

Registration:

copyright

trademark

“Reinventing	Your	Business	Model”	(Johnson,	Christensen,	and	Kagerman)

The	[relentless]	pursuit	of	happiness	(emerging	need)

Repeat	a	component	(Design	Heuristic)



Repurposing

Research:

background

competitive

in	early-stage	ventures

ethnographic

market

observational

on	strategically-embedded	design	thinking

technical

user

Research	Plan	phase	(Menlo	Innovation	Ecosystem)

Research	projects,	design	briefs	for

Resistance	to	change

Resources:

external

for	innovation	labs

Response	subdimension	(CVPA)

Responsibility:

global

social

Results-oriented	PSS

Revalorization,	design	for

Reveal	stage	(cultural	transformation)

Revenue	(six-cornerstone	framework)

Reward	system,	for	cultural	transformation

Riedel,	J.

Risk:

prioritizing	Value	Accelerators™	based	on

purchase



and	value	of	business	model	design

Ritz-Carlton

Robinson,	John

Rocky	Horror	Picture	Show	(film)

Romanticists

Routine	customers

Routine	organizational	procedures

Routine	users

Royal	Canadian	Mint

Ryanair

S
Safmarine	Shipping

SAS	(airline)

Sauber,	Sean

Save	the	Food	from	the	Fridge	Project

SAYL®	chair

Scaling	tools

Scaling	up	innovation	labs

Scenarios:

analyzing	process	options	with

building

in	CTN	method

Scenario	thinking

Schwartz,	Bob

Scrapping	products

Searle

Secondary	meaning

Segway

Self-construal



Self-service

Sensing	trends

Sensorial	information,	in	stories

Sensors,	usage

Separability,	conceptual

Service,	design	as

Service	blueprint

Service	design.	See	also	Context	through	Narratives	(CTN)	method

and	control	of	service	experience

examples	of

as	ongoing	process

product	vs.

role	of	users/stakeholders	in

service	process	in

stories	in

theatrical	production	and

Service	experiences:

control	of

designing	compelling

ongoing	design	of

with	song	and	dance

Service	process

narrative	in

participation	in

surprise	in

Servitization:

steps	in

as	trend

Shape,	product

Short-term	orientation



Simon,	Herbert

Simplification,	of	product

Sims,	P.

Simulations

Singapore

Singing,	service	experiences	involving

Situational	factors,	in	aesthetic	preferences

Six-cornerstone	business	model	framework:

benefits	of	using

components	of

designing	business	models	with

identifying	cornerstones	for	improvement

Size,	product

SMART	Venture	Concepts

Snyder,	C.	R.

Social	acceptance	uncertainty

Social	class

Social	context,	for	aesthetic	preferences

Social/human	(design	quality	criteria)

Social	responsibility

Social	significance	of	product

SoftSoap

Software	development

Software	products,	personas	for

Solo

Solution	attributes	maps

Sony

Source	volume	metrics

Southwest	Airlines

Specifications:



for	integrated	UI	and	ID	projects

in	patent	applications

SPICE	framework

Spiral	Dynamics

Sprints

Stage-Gate™

design	process	for	breakthrough	innovations	vs.

for	hardware	development

for	sustaining	innovations

Technology

Stakeholders:

co-creation	with

communication	with

integrating	perspectives	of

in	service	design

value	pursuit	maps	for

Stakeholder	interviews

Stakeholder	management:

as	design	challenge

design	practices	for	improving

design	tools	for	improving

in	fuzzy	front	end	of	innovation

Stakeholder	mapping

Stakeholder	value	maps

Stanford	University

Start-ups,	see	Early-stage	ventures

Steelcase

Steinert,	M.

Stimulation	level,	optimal

Story(-ies).	See	also	Narratives



combining	prototypes	and

communication	with

complete	product

defined

designers	as	interpreters	of

in	design	thinking

ethnographic

in	future-oriented	design

informative

inspiring

logical

in	Orbit	Baby	example

organizing,	in	CTN	method

pitfalls	with

in	product	development	framework

putting	your	organization	in

in	service	design

tips	for	creating

Storyboards:

in	fuzzy	front	end	of	innovation

for	integrated	UI	and	ID	projects

personas	in

Story	fragments

Storytelling

Strategically-embedded	design	thinking

climate	associated	with

connections	of	techniques	in

and	corporate	culture

key	personnel	in

organizational	practices	for



practical	implications	of

research	on

Strategic	integration	of	design	professionals,	in	FFE

Strategy	Execution	Survey

Strategy	group	(design	quality	criteria)

Strict	identity	tests

Structure	(design	quality	criteria)

Stuart,	F.	I.

Subculture	of	consumption

Success(es):

of	Menlo	Innovation	Ecosystem

relying	on	present

Sungard

Supply	chain,	issues	with

Supportive	corporate	culture	(pillar	of	innovation)

Surprise,	in	service	process

Surveys,	customer

Sustainability

bolted-on	vs.	embedded

comparison	of	design	strategies	for

in	concept	development

defined

in	Design	for	Effectiveness

in	Design	for	Environment

in	Design	for	Sustainability	Efficiency

Design	Heuristics	related	to

embedded

emotional	durability	vs.

in	Eternally	Yours	designs

inspirational	design	brief	for	research	project	on



and	integrating	design	thinking	in	DfS

metrics	for

visualization	of

in	What	if	phase

in	What	is	phase

in	What	works	phase

in	What	wows	phase

Sustainability	assumption	testing

Sustainability	backcasting

Sustainability	brainstorming

Sustainability	journey	mapping

Sustainability	learning	launch

Sustainability	mind	maps

Sustainability	value	chain	analysis

Sustaining	innovations.	See	also	Incremental	innovations

Switching	costs

Symbolic	motivation

Symbolic	(affective)	uncertainty

Symbolic	value,	of	product	appearance

Symmetry

T
Target

Target	group	of	consumers,	testing	with

Taste:

of	designers	vs.	consumers

and	expertise

and	social	class

Tax,	S.

Teams:



creation	of	personas	in

cultural	transformation

decision	points	for

Design	Heuristics	for

for	integrated	UI	and	ID	projects

measuring	effectiveness	of

Teams	with	non-designers

adapting	to	changing	membership	of

challenges	with	design	thinking	on

dual-mode	debates	for

managing	design	thinking	transitions	on

and	training	non-designers	in	design	thinking

Technical	research

Technology	Drivers

Technology	enablers

Technology	knowledge

Technology	market	mind	maps

Technology	Stage-Gate™

Technology	transfer	tool

Technology	translation	tables

Tele-PT	concept

Templates,	design	brief

Testing

in	early-stage	ventures

of	integrated	UI	and	ID	projects

performance

of	product	aesthetics	with	target	group

product	development	phase	related	to

of	prototypes

of	solutions	based	on	customer	experience	maps



with	strict	identity	tests

sustainability	assumption

with	target	group	of	consumers

validating	personas	with

Theatrical	production,	service	design	and

Threadless	Tee	Shirt	Company

3M

Three-dimensional	printing

Three	Steps	to	Assessing	Your	Current	Business	Model	Strength

Threshold	ornamentality	requirement

Tide

Time	for	Life	(John	Robinson)

Time	frames:

for	developing	radically	new	products

for	stories

for	writing	design	briefs

Timelines:

in	customer	experience	mapping

development

merging	hardware	and	software

Time	orientation

Time	pressure,	for	early-stage	ventures

Time-related	factors,	in	consumer	response

“To	be”	experience	maps

Total	customer	experience

Touch	points

Touch	screens

Toyota

Trademarks

Traditional	values



Training,	of	non-designers

Train	the	trainer	model

Transformational	innovations

Transformation	leadership	team

Transitions	in	design	thinking,	managing

Transition	specialists

Translation,	of	information

Transparency

Troiano,	Richard

Trunki

Trust

Truth

Tufte,	Edward

Twinings

Typicality,	visual

U
UI	design,	see	User	interface	design

UL	(Underwriters	Laboratories)

Uncertainty(-ies):

affective

benefit

consumer

with	designing	breakthrough	innovations

in	fuzzy	front	end	of	innovation

learning	cost

social	acceptance

symbolic

Understanding:

between	business	practitioners	and	design	professionals



contextual

importance	of	understanding	users

Underwriters	Laboratories	(UL)

Undesigned	prototypes

UNEP	(United	Nations	Environment	Programme)

Unhook	stage	(cultural	transformation)

Unilever

Uniqueness,	need	for

United	Kingdom

United	Nations	Environment	Programme	(UNEP)

United	States:

culture	and	aesthetic	preferences	in

income/education	level	and	consumer	response	in

lifestyle	and	role	of	bicycles	in

U.S.	Mint

U.S.	Patent	and	Trademark	Office	(PTO)

Unity	(of	design)

Unsupported	use	cases

UO-PSS	(use-oriented	PSS)

Usage	contexts

Usage	sensors

Use	knowledge

Use-oriented	PSS	(UO-PSS)

Use	packaging	as	functional	component	(Design	Heuristic)

User(s):

anti-personas	vs.	personas	for

buyers	vs.

ethnographic	research	on

experience	mapping	for.	See	also	Customer	experience	maps

extreme



importance	of	understanding

lead

non-

for	personas

point	of	view	of

role	of,	in	service	design

routine

User-centered	design

User-centric	products

User	experience:

and	aesthetic	preferences

in	service	design

user	interface	vs.

User-facing	solutions

User-inspired	ideas

User	interface(s):

defined

for	digital	vs.	physical	products

elements	of

emerging	technologies	for

in	video	game	industry

User	interface	(UI)	design

decision	points	for	guiding	teams	in

developing	best	practices	for

emerging	technologies	in

integration	of	industrial	design	and

separation	of	industrial	design	from

User	needs:

Design	Heuristics	related	to

in	integrated	UI	and	ID	projects



product	development	phase	related	to

User	persona.	See	also	Personas

User	research:

for	early-stage	ventures

for	Visualize,	Empathize,	and	Ideate	method

User	tasks,	in	integrated	UI	and	ID	projects

User	testing:

with	prototypes

of	solutions	based	on	experience	maps

validating	personas	with

Utilitarian	motivation.	See	also	Functional	motivators

Utility	patents

disclosure	requirements	related	to

novelty	and	nonobviousness	requirements	for

and	patent	claims

prior	art	for

Utilize	opposite	surface	(Design	Heuristic)

V
Validate	and	Communicate	Broadly	phase:

of	product	development	process

stories	and	prototypes	in

Validation,	of	minimum	viable	prototype

Values	(ethics):

consumer-values	framework	for	future-friendly	design

integral

modern

postmodern

prioritizing	Value	Accelerators™	based	on

stakeholder	value	maps



traditional

Value	(worth):

aesthetic

of	business	model	design

consumer	perceptions	of

of	Design	Heuristics

in	human-centered	design	process

symbolic

using	customer	experience	maps	to	enhance	user

Value	Accelerators™

developing

leveraging,	in	business	strategy

prioritizing

strategic	planning	based	on

Value	chain	analysis

Value	creation	metrics

Value	networks,	new

Value	proposition

Value	proposition	canvas

Value	pursuit	maps,	stakeholder

Value	subdimension	(CVPA)

Verbalizers

Veryzer,	R.	W.

Viability	(design	quality	criteria)

Video	game	industry,	user	interfaces	in

Virgin	Atlantic

Vision,	in	early-stage	ventures

Visual	design	principles

Visualization:

in	discovery	stage



in	incubation	stage

and	intelligence	amplification

sustainability

Visualize,	Empathize,	and	Ideate	method

and	challenges	with	idea	generation

components	of

and	importance	of	understanding	users

industrial	design	studio	example

order	of	phases	in

Visualizers

Visualize	step	(Visualize,	Empathize,	and	Ideate	method):

activities	in

in	industrial	design	studio	example

order	of	other	steps	and

Visualizing	tendency

Visual	maps

Visual	novelty

Visual	product	aesthetics,	centrality	of

Visual	simulations

Visual	typicality

W
Walkman

Wal-Mart

War	rooms

Water	usage	metrics

“We	Are	the	World”	(song)

We	[really]	are	the	world	(emerging	need)

What-if	financial	models

What	if	phase



What	is	phase

What	We	Wish	We	Knew	activity

What	works	phase

What	wows	phase

White,	Bryan

White	Cloud	scenario,	business	model	design	in

Whitney,	Patrick

“Why	Business	Models	Matter”	(Joan	Magretta)

Wicked	problems

Wii

Wikipedia

Wirtz,	B.	W.

World	Business	Council	for	Sustainable	Development

World	Values	Survey

Written	description,	in	patent	application

X
Xerox

Z
Zhang,	Y.

Zhexembayeva,	N.

Zip	Car
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