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ABSTRACT	
This	 report	 is	 a	 Master´s	 thesis	 in	 Industrial	 Design	 Engineering	 at	 Luleå	 University	 of	
Technology,	 based	 on	 IDEO´s	 user-centered	 design	 process,	which	 contains	 the	 three	 phases;	
Inspiration,	Ideation	and	Implementation.		
	
The	 product	 development	 started	 with	 an	 extensive	 user	 research,	 which	 based	 on	 512	
respondents	 showed	 an	 experienced	 problem	with	 keeping	 order	 in	 narrow	 hallways.	 Many	
respondents	 experienced	 stress,	 when	 leaving	 their	 home	 and	 sometimes	 difficulties	 with	
finding	 their	 belongings.	 Further	 researches	 were	 made	 in	 cooperation	 with	 a	 focus	 group	
containing	seven	participants.	In	this	phase	of	the	project,	they	collected	valuable	data	in	terms	
of	design	probes,	and	were	 further	 involved	during	 the	entire	design	process.	The	 inspiration	
phase	 ended	 up	 with	 six	 discovered	 needs,	 which	 were	 summarized	 in	 a	 need	 specification,	
which	in	turn	was	the	basis	of	further	development.	
	
The	Ideation	phase	included	scientific	methods	for	coming	up	with	solutions	based	on	the	users´	
needs	 and	 their	 discovered	 problems.	 Three	 concepts	 were	 chosen	 and	 developed,	 among	
others	by	building	three	full-scale	mock-ups	in	cardboard,	to	visualize	their	size	and	expression.	
The	final	concept	was	chosen,	based	on	the	user	group	as	well	as	a	concept	selection	matrix.	It	
was	furthermore	developed	in	the	Implementation	phase;	among	others	by	building	a	full-scale	
prototype,	to	evaluate	its	functions.	Further	all	dimensions	were	set,	materials	were	chosen	and	
proposals	of	manufacturing	methods	were	established.				
	
This	 work	 resulted	 in	 the	 stylistically	 pure	 modular	 based	 hallway	 furniture,	 FJÄLL,	 an	
environmentally	 friendly	 product,	 focusing	 on	 smart	 storage	 for	 narrow	 hallways.	 It	 is	 an	
adaptable	solution	available	in	five	different	versions,	which	suits	one	person	as	well	as	a	whole	
family	by	satisfying	their	specific	needs.		
	
KEYWORDS:	Product	design,	product	development,	hallway	storage,	aesthetics,	user-centered	
design,	Dieter	Rams	10	principles	of	good	design,	sustainability		
		
	 	



	

 

SAMMANFATTNING	
Den	 här	 rapporten	 är	 en	 masteravhandling	 i	 Teknisk	 Design	 vid	 Luleå	 Tekniska	 Universitet,	
baserad	på	IDEO:s	användar-centrerade	designprocess	bestående	av	de	tre	faserna;	Inspiration,	
Ideation	och	Implementation.	
	
Produktutvecklingen	 inleddes	 med	 en	 omfattande	 undersökning	 av	 de	 tänkta	 användarna,	
vilket	 bland	 annat	 baserat	 på	 512	 svar,	 visade	 ett	 upplevt	 problem	 med	 att	 hålla	 ordning	 i	
trånga	hallar.	Dessutom	upplevde	flertalet	stress	och	svårigheter	att	hitta	sina	tillhörigheter	när	
de	 skulle	 lämna	 sitt	 hem.	 Vidare	 undersökning	 gjordes	 i	 samarbete	 med	 en	 fokusgrupp	
bestående	av	sju	personer,	där	de	i	Inspiration-fasen	samlade	in	material	genom	design	probes.	
Fokusgruppen	 deltog	 i	 samtliga	 faser	 av	 projektet,	 då	 användarnas	 tankar	 och	 åsikter	 var	 av	
stor	 betydelse.	 Inspirationsfasen	 resulterade	 bland	 annat	 i	 sex	 stycken	 identifierade	 behov,	
vilka	 sammanfattades	 i	 en	 behovsspecifikation,	 som	 i	 sin	 var	 blev	 utgångspunkten	 för	 vidare	
utveckling.	
	
Ideation-fasen	inkluderade	utövande	av	flertalet	vetenskapliga	metoder	för	generering	av	idéer,	
baserade	på	användarnas	behov	och	upplevda	problem.	Tre	konceptförslag	valdes	ut	för	vidare	
utveckling,	 där	 bland	 annat	 fullskaliga	 mock-ups	 byggdes	 i	 kartong	 för	 att	 visualisera	 dess	
storlek	och	uttryck.	Det	slutgiltiga	konceptet	valdes	sedan	baserat	på	en	konceptvalsmatris	och	
ett	användarutlåtande.	Konceptet	var	sedan	vidare	utvecklat	i	Implementation-fasen	där	bland	
annat	en	 fullskalig	prototyp	byggdes,	 för	att	kunna	utvärdera	dess	 funktioner.	 I	den	här	 fasen	
fastställdes	även	mått,	material	och	tillverkningsmetoder.	
	
Den	här	mastersavhandlingen	resulterade	 i	den	stilrena,	modulbaserade	hallmöbeln	FJÄLL,	en	
produkt	 designad	med	 stor	 respekt	 för	miljön,	med	 fokus	 på	 smart	 förvaring	 i	 trånga	 hallar.	
Lösningen	är	anpassningsbar	och	tillgänglig	 i	 fem	olika	versioner,	vilket	gör	att	den	passar	en	
person	lika	väl	som	en	hel	familj	genom	att	tillfredsställa	deras	specifika	behov.		
	
NYCKELORD:	 Produktdesign,	 produktutveckling,	 hallförvaring,	 estetik,	 användarcentrerad	
design,	Dieter	Rams	10	principer	för	god	design,	hållbarhet	 	
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1 INTRODUCTION		
This	is	a	Master	of	Science	thesis	project	in	Industrial	design	engineering,	with	specialization	in	
product	 design	 at	 Luleå	 University	 of	 Technology.	 It	 contains	 a	 theoretical	 framework,	 a	
description	of	 the	 approach	 and	 result	 as	well	 as	 discussion	of	 the	developed	product,	which	
was	 a	modular	 furniture	 system	 for	 hallway	 storage.	 The	project	 lasted	between	 the	 18:th	 of	
January	and	the	3:rd	of	June	2016.	It	was	further	performed	without	any	external	client,	thus	its	
scale,	 focus,	 as	 well	 as	 all	 decision-makings	 concerning	 the	 project	 has	 been	 taken	 by	 the	
student	or	after	discussion	with	the	supervisor.		
	
This	 chapter	 contains	 a	 description	 of	 background	 of	 the	 project,	 the	 stakeholders,	 project	
objectives	and	aim,	project	scope	as	well	as	the	thesis	outline.	
	

1.1 BACKGROND		
This	chapter	contains	information	concerning	the	hallway	environment.	The	chapter	is	further	
divided	into	four	sub	chapters;	the	hallway	environment,	the	problem,	hallway	requirements	as	
well	as	mission.	
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1.1.1 The	hallway	environment	
A	hallway	is	the	typical	passage	for	entering	and	leaving	a	building	(Figure	1).	It	is	often	narrow,	
and	among	others	used	for	storing	clothes,	shoes,	wallet	as	well	as	keys	and	post	for	mentioning	
some	 stored	 belongings.	 It	 usually	 contains	 a	mirror,	 furniture	 for	 storing	 (e.g.	 hat-	 and	 shoe	
rack)	and	sometimes	a	stool	for	sitting.		Because	of	the	narrow	space,	is	has	showed	to	be	hard	
to	achieve	good	structure	and	keep	order	among	the	belongings.	
	

	

Figure	1:	The	hallway	environment	

	

1.1.2 The	problem	
Stress	 –	 is	 a	 word	 almost	 everyone	 in	 today´s	 society	 is	 familiar	 with.	 It	 does	 not	 matter	 if	
working	or	studying,	 there	are	often	a	 large	number	of	 things	going	on	 in	the	daily	 life.	There	
are	activities	as	well	as	chores	at	home,	in	other	words	plenty	to	do	in	twenty-four	hours,	and	
not	to	 forget,	striving	for	eight	hours	of	sleep	each	night.	 It	starts	 in	the	morning,	 for	 instance	
when	 leaving	 for	work,	 there	 is	 a	 lot	 to	bring	and	 thus	a	 lot	 to	 remember	before	 leaving	 (e.g.	
keys,	mobile	phone,	wallet,	bag,	documents)	and	not	too	rare	it	is	hard	to	find	these	things,	since	
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they	sometimes	seem	to	“switch	places”	(Figure	2).		

	

Figure	2:	Problem	with	keeping	structure	(pictures	collected	from	design	probes)	

	
This,	in	combination	with	appointments	to	keep	often	ends	up	with	a	high	level	of	stress,	which	
in	turn	makes	it	all	harder	to	manage.	An	investigation	of	80	000	participants	made	by	IKEA	in	
eight	different	capital	cities,	showed	that	almost	one	in	four	people	experience	the	time	between	
waking	up	and	leaving	their	home	as	the	most	stressful	time	during	the	entire	day.	This	was	the	
starting	point	of	this	Master´s	thesis,	to	develop	a	product	that	helps	the	users	to	organize	and	
store	belongings	in	their	hallway,	promote	order,	and	thus	decreases	the	level	of	stress.	
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1.1.3 Hallway	requirements	
In	residential	buildings,	there	are	measurement	requirements	to	relate	to,	not	least	for	hallways.	
The	 building	 is	 supposed	 to	 be	 available	 for	 everyone,	 included	 people	 with	 disabilities.	
According	to	Bodin	(2015),	the	basic	measurements	for	a	hallway	are	1700	mm	(width)	x	1200	
mm	(length).	These	measurements	are	stated	 to	make	sure	a	wheelchair-bounded	person	can	
maneuvering,	without	difficulty.	 If	 the	hallway	moreover,	 includes	a	passage	longer	then	1000	
mm	(length),	the	measurements	for	the	hallway	has	to	be	at	least	1800	mm	x	1200	mm	(Figure	
3).	Further	the	room	height	in	a	residential	building	has	to	be	at	least	2400	mm	(Bodin,	2015).	

	
Figure	3:	Hallway	dimension	requirements	

	

1.1.4 Mission	
The	mission	is	been	to	develop	a	product	for	hallway	environments,	that	fits	in	a	narrow	space	
and	help	 the	users	 to	organize	 and	 store	their	belongings,	 in	order	 to	make	sure	everything	 is	
easy	 to	 find	when	 leaving	 their	 home.	The	 solution	 is	 furthermore	 supposed	 to	 reduce	 stress	
and	promote	structure	and	focus	on	small	hallways,	commonly	for	people	living	in	apartments.	
Since	 the	 target	 group	 has	 a	 large	 interest	 of	 interior	 and	 furnishings,	 the	 aesthetics	 of	 the	
product	 is	 of	 great	 importance.	 The	 target	 group	 was	 mainly	 based	 on	 a	 survey	 of	 512	
respondents	of	a	questionnaire	in	Sweden,	January	2016.	
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1.2 PROJECT	STAKEHOLDERS	
There	are	 several	 stakeholders	of	 this	project;	 the	users,	producers,	 retailers	 as	well	 as	Luleå	
University	of	Technology.	Since	this	Master´s	thesis	is	the	final	course	in	the	Master	of	Science	
programme	 in	 Industrial	 Design	 Engineering,	 it	 also	 has	 to	 fulfill	 the	 goals	 stated	 by	 the	
university.	
	
The	users	are	the	ones	who	are	actually	using	the	product,	the	ones	buying	it	in	order	to	fulfill	
their	needs.	 If	starting	 from	the	manufacturing	stage,	 the	producers	are	the	ones	building	and	
producing	 the	product.	They	 further	 sell	 the	products	 to	 the	 retailers,	who	moreover	provide	
the	 users	 with	 the	 product.	 The	 stakeholders	 within	 this	 project	 have	 different	 needs;	 for	
instance,	the	users	focus	on	aesthetics,	functions	and	price	of	the	product,	while	the	producers	
and	retailers	mainly	focuses	on	the	price,	in	order	to	gain	profit.	Except	fulfilling	the	goals	of	the	
Master´s	thesis,	it	has	mainly	focusing	on	fulfilling	the	needs	of	the	users,	but	still	with	the	needs	
of	the	stakeholders	kept	in	mind	when	designing	the	product.		
	

1.3 PROJECT	OBJECTIVES	AND	AIM		

The	 aim	 of	 the	 project	 is	 to	 develop	 a	 space	 saving	 solution	with	 high	 amount	 of	 aesthetics,	
which	 helps	 the	 users	 to	 find	 their	 commonly	 used	 belongings	 in	 the	 hallway	 before	 leaving	
their	 home.	 The	 overall	 objective	 of	 this	 thesis	 is	 to	 develop	 a	 solution	 that	 contributes	 to	
organize	belongings	in	small	areas,	and	thereby	contribute	to	a	better	everyday	life.	The	aim	is	
to	develop	a	conceptual	idea,	which	is	visualized	with	material	and	ideas	of	manufacturing.		
	
The	product	will;	

• Make	 the	 users	 less	 stressed	when	 leaving	 their	 home	 in	 the	morning	 or	 in	 a	 stressful	
context	

• Assist	the	users	to	keep	order	among	their	belongings	
• Help	the	users	to	create	a	routine	for	storing	and	finding	their	belongings	in	their	narrow	

hallway	

• Create	a	calm	sense	by	its	minimalistic	and	stylistic	idiom	
	 	



	

 

	
CHAPTER	1	–	INTRODUCTION	

	
	 	

6 

Research	question	1:		
In	what	way	 can	a	product	 for	hallway	environment	 create	 a	 sense	of	 calmness	 in	 a	 stressful	
context?	
	

Research	question	2:	
How	 should	 the	 product	 be	 designed	 for	 making	 the	 users	 keep	 their	 belongings	 more	
structured?	
	

Research	question	3:		
How	does	Dieter	Rams´	design	principles	work	for	a	product	design	that	adds	value	to	user	and	
is	more	innovative,	compared	to	similar	solutions	on	the	market?	
	

1.4 	PROJECT	SCOPE		
This	section	aims	to	specify	the	scope	of	the	project.	Therefore	delimitations	are	set	to	control	
the	range	of	work	during	the	whole	process.	Down	below	these	restrictions	are	presented.	
	

• The	project	covers	20	weeks,	with	40	hours	of	work	each	week	
• The	developed	solution	is	delimited	to	narrow	hallways,	assuming	the	minimum	standard	

measurements	used	for	fitting	a	wheelchair-bounded	person	

• The	work	does	not	include	any	abrasion	resistance	calculations	of	the	developed	product		
• No	calculations	concerning	manufacturing	costs	are	included	
• No	manufacturing	volume	is	estimated	
• Sponsor	 partnership	 funds	 the	 major	 costs	 concerning	 material	 for	 a	 prototype	 of	 the	

developed	product,	the	remaining	costs	are	delimited	to	1000	Swedish	Crowns	
	

1.5 	THESIS	OUTLINE	
This	report	is	divided	into	six	main	chapters,	which	further	is	divided	into	subchapters	in	order	
to	 facilitate	 the	 reading.	Each	main	chapter	 is	 in	addition	commenced	with	an	overview	of	 its	
contents,	to	guide	the	reader	throughout	the	product	development	process.		
	
The	first	chapter	contains	the	background	of	the	project,	its	stakeholders,	objectives	and	aim	as	
well	as	project	delimitations.	
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In	 the	 second	 chapter,	 the	 theoretical	 background	 is	 described,	 which	 includes	 relevant	 fact	
concerning	the	project,	such	as	fact	about	industrial	design	engineering,	innovation,	ergonomics,	
aesthetics	et	cetera.		
	
The	 third	 chapter	 covers	 the	 methodology	 of	 the	 product	 development	 process.	 It	 further	
comprises	 a	 description	 of	 relevant	 methods	 used	 during	 the	 project	 and	 how	 they	 were	
implemented	in	the	process.	Additionally,	the	result	of	the	approach	is	presented	in	this	chapter	
as	well.		
	
The	fourth	chapter	contains	the	final	result	and	outcome	of	the	product	development	project.	It	
also	contains	an	overview	of	how	the	developed	product	fulfills	the	stated	design	specification.	
	
The	results	are	discussed	in	the	fifth	chapter,	which	also	contains	recommendations	of	further	
development.	
	
The	sixth	chapter	contains	a	conclusions,	and	answers	of	the	research	questions	defined	in	the	
beginning	 of	 the	 report.	 Additionally	 it	 contains	 a	 discussion	 concerning	 in	 what	 extent	 the	
product	fulfilled	the	aim	and	goals	of	the	project.		
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2 	THEORETICAL	FRAMEWORK	
The	 following	 chapter	 covers	 relevant	 fact	 and	 theoretical	 background	 to	 this	 entire	 product	
development	project.		
	 	

2.1 INDUSTRIAL	DESIGN	ENGINEERING	
The	term	Industrial	Design	Engineering	in	general	is	described	to	concern	Design	aesthetics	as	
well	 as	 Design	 Engineering	 (Smets	 &	 Overbeeke,	 1994).	 For	 that	 reason	 the	 authors	 further	
describe	technical	knowledge	(e.g.	mathematics,	mechanics,	manufacturing	and	computing)	as	
being	of	great	importance,	as	well	as	to	understand	how	to	design	in	order	make	sure	the	user	
understands	how	 to	use	 a	 product.	 Conflicts	 between	 Industrial	Designers	 and	Engineers	 has	
showed	to	be	a	common	problem,	but	since	Industrial	Design	Engineers	holds	knowledge	within	
both	Industrial	Design	and	Engineering,	they	are	mentioned	as	a	solution	of	this	problem	(Vere,	
Melles	&	Kapoor,	2010).	
	
After	 graduating,	 students	 in	 Industrial	Design	Engineering	 are	 expected	 to	 be	 able	 to	 design	
sustainable	 and	 ergonomic	 products,	 as	 well	 as	 to	 have	 a	 wide	 knowledge	 of	 product	
development	 processes	 (Boks	 &	 Diehl,	 2006).	 The	 design	 process,	 which	 according	 to	 the	
authors	also	 includes	 finding	 issues	and	the	user´s	needs,	 is	 furthermore	said	 to	be	 important	
for	succeeding	as	a	future	designer.		
	

2.1.1 Product	design		
Product	design	can	be	described	as;	
	
…a	generic	term	for	the	creation	of	an	object	that	originates	from	design	ideas	–	in	the	form	of	

drawings,	sketches,	prototypes	or	models	–	through	a	process	of	design	that	can	extend	into	the	

objects	production,	logistics,	and	marketing.	(Slack	2006,	p.	6)	

	

Product	design	has	further	showed	to	be	of	great	importance	to	companies,	since	the	products´	
design	 usually	 is	 what	 dissociates	 them,	 while	 the	 price	 and	 technology	 often	 are	 the	 same	
(Homburg,	 Schwemmle	 &	 Kuehnl,	 2015).	 Furthermore,	 the	 authors	 mentions	 that	 product	
design	 has	 showed	 to	 promote	 the	 customer	 relationship,	which	 has	 contributed	 to	 a	 strong	
interest	 of	 product	 design	 globally.	 However,	 the	 process	 of	 product	 design	 contains	 several	
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stages,	which	usually	covers	product	planning	as	well	as	concept	design,	product	development,	
product	styling	and	detail	design	(Vere	et	al.,	2010).		
	

2.1.2 User-centered	design	
User-centered	 design	 is	 an	 approach	 that	 aims	 to	 develop	 products	 and	 services	 (within	 the	
frames	of	the	design	specification1)	that	are	accessible	for	as	many	users	as	possible	(Wilkinson	
&	De	 Angeli,	 2014).	 Pheasant	 (1996)	 further	 describes	 the	 approach	 as	 “It	 seeks	 to	 base	 the	
decisions	 of	 the	 design	 process	 upon	 hard	 data	 concerning	 the	 physical	 and	 mental	
characteristics	 of	 human	 beings,	 heir	 observed	 behaviors	 and	 their	 reported	 experiences.”	
(Pheasant	 1996,	 p.13).	 User-centered	 design	 is	 also	 mentioned	 as	 Participatory	 Design,	 or	
Universal	 Design,	 and	 is	 based	 on	 involving	 the	 users	 as	 participants	 in	 the	 design	 process.	
Wilkinson	and	De	Angeli	(2014);	Redström	(2006)	emphasizes	the	importance	of	getting	input	
in	form	of	feedback	and	information	from	the	users	and	stakeholders	during	the	entrie	design	
process.	By	involving	real	users,	instead	of	focus	on	them	as	objects,	the	products	are	supposed	
to	 get	 user-friendlier	 and	more	 appropriate	 for	 the	 users	 according	 to	 the	 author.	 Redström	
(2006)	further	underline	that	shifting	from	object	to	user	is	problematic,	since	it	can	be	hard	to	
differ	on	the	approaches	of	designing	use	or	an	experience	(user-centered	design),	compared	to	
design	things	that	are	supposed	to	be	used.	In	this	project	the	users	has	been	involved	during	
the	 entire	 project,	 in	 order	 to	 develop	 a	 product	 that	 fulfills	 their	 needs	 (e.g.	 storage	 and	
structure).	
	

2.1.3 Sustainable	development		
The	 designer	 has	 the	 ability	 to	 influence	 in	 what	 way	 the	 future	 product	 will	 impact	 on	 the	
environment.	 “Sustainable	 development	 is	 development	 that	 meets	 the	 needs	 of	 the	 present	
without	 compromising	 the	 ability	 of	 future	 generations	 to	 meet	 their	 own	 needs.”	 (WCED, 
1987).	 This	 applies	 especially	 in	 the	 early	 stage	 of	 the	 product	 development	 process,	 when	
nothing	is	predetermined.	Romli,	Prickett,	Setchi	and	Soe	(2015)	denote	that	the	environmental	
impact	has	 to	be	considered	 throughout	 the	product´s	whole	 life,	which	means	 from	resource	
extraction	until	disposal	of	 the	product.	This	period	 is	called	a	Product	 life	cycle	and	by	using	
the	tool	Life	cycle	approach;	the	authors	denotes	that	a	product´s	environmental	impact	can	get	
reduced.		
	

																																								 																					
1	The	design	specification	is	further	described	in	the	chapter	3;	Method	and	Implementation.	
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There	are	many	things	to	keep	in	mind	when	designing	a	product.	The	choice	of	materials	is	not	
the	only	decision	to	make,	even	 if	 the	choice	of	material	rarely	 is	based	on	new,	available	and	
innovative	materials,	but	on	the	knowledge	of	traditional	and	commonly	used	materials	within	
the	 context.	 According	 to	 Romli	 et	 al.	 (2015)	 it	 is	 important	 make	 sure	 the	 product	 can	 get	
reused,	 recycled	 and	 disposal	 in	 the	 end	 of	 the	 product´s	 life	 cycle,	 not	 to	 damage	 the	
environment.	In	this	project	the	materials	as	well	as	the	recyclable	and	disposal	possibilities	has	
been	carefully	investigated,	in	order	to	make	sure	the	product	is	not	damaging	the	environment.		
	

2.2 INNOVATION	
When	studying	product	design	and	development,	 innovation	is	said	to	be	a	main	ingredient	in	
order	 to	 come	 up	with	 a	 successful	 product	 (Wikberg	Nilsson,	 Ericson	&	Törlind,	 2015).	 The	
definition	 of	 innovation	 is	 often	mentioned	 as	 to	 “come	up	with	 something	 new”,	 from	 ideas,	
products,	to	services	and	processes.		A	definition	of	innovation	is	described	down	below;	
	
Innovation	simply	means	 ‘‘something	new’’,	and	is	applied	to	any	technical	novelty.	 In	 its	true	

meaning,	 innovating	 means	 designing	 something	 that	 will	 not	 only	 work	 under	 a	 technical	

point	of	view,	but	will	also	make	business	sense.	‘‘Design	for	Innovation’’	means	considering	that	

design	cannot	simply	focus	on	a	narrow	meaning	of	‘‘product	use’’,	because	this	could	severely	

limit	the	diffusion	of	innovative	products.	(Cantamessa,	Montagna	&	Cascini,	2016,	p.46)	

	
Research	has	shown	that	meeting	the	customers´	needs	is	the	key	to	innovation	and	success	on	
the	 market,	 when	 developing	 products	 (Pakarinen,	 1999).	 There	 are	 many	 techniques	 and	
methods	for	so-called	needfinding,	but	Cantamessa	et	al.,	(2016)	claim	that	it	is	also	important	
to	 not	 only	 focusing	 on	 the	 users´	 needs,	 but	 also	 on	 the	 needs	 of	 all	 future	 involved	
stakeholders	whom	will	 interact	with	the	product.	 In	 this	project	 these	stakeholders	has	been	
considered	when	 evaluating	manufacturing	methods	 as	well	 as	materials,	 since	 these	 choices	
might	further	affect	the	producers,	distributors	as	well	as	the	costs	of	the	product.		
	

2.2.1 Needs	
The	 needs	 of	 a	 human	 being	 are	 commonly	 categorized	 according	 to	 Maslow´s	 hierarchy	 of	
needs,	where	the	basic	needs	are	placed	in	the	bottom	of	a	pyramid,	and	higher	levels	of	needs	
in	 the	 next	 step	 of	 hierarchy	 (Maslow,	 1943).	 The	 hierarchy	 comprises	 five	 levels	 of	 needs;	
physiological	needs	in	the	bottom	followed	by	safety,	love,	self-esteem	and	self-actualization	in	
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the	 top	 of	 the	 pyramid	 (Maslow,	 1943).	 The	 author	 describes	 that	 basic	 needs	 have	 to	 be	
satisfied	before	higher	levels	of	needs.	Nevertheless,	it	has	been	showed	that	the	loyalty	among	
the	 consumers	 has	 stronger	 potential	 when	 developing	 products	 that	 fulfill	 higher	 levels	 of	
needs	 (Stenmark	&	 Lilja,	 2014).	 However,	when	 translating	Maslow´s	 hierarchy	 into	 design,	
the	basic	needs	is	functionality,	followed	by	reliability,	usability,	proficiency	and	creativity	in	the	
top	of	 the	hierarchy	 (Figure	4).	According	 to	 Lidwell,	Holden	 and	Butler	 (2010)	 each	 level	 of	
needs	 in	 the	 design	 hierarchy	 corresponds	 to	 the	 same	 level	 in	Maslow´s	 hierarchy	 of	 needs,	
which	will	be	described	in	more	detail	down	below.		

	

Figure	4:	Maslow´s	hierarchy	of	needs	and	a	translation	into	design,	inspired	by	William	Lidwell	et	al	(2010)	

	
To	start	with,	the	designed	product	has	to	meet	the	stated	design	requirements	(functionality)	
and	furthermore	work	property	(reliability)	in	order	to	satisfy	low-level	of	needs.	The	product	
also	has	to	be	easy	to	use	(usability)	which	is	said	to	cover	the	moderate-level	of	needs.	In	order	
to	 satisfy	high	 levels	of	needs,	 the	product	has	 to	encourage	 the	users	 to	 improve	 themselves	
(proficiency).	Last	but	not	least	it	has	to	interact	with	the	user	in	an	innovative	way	(creativity).	
Lidwell	 et	 al.,	 (2010)	 further	 states	 that	 the	 hierarchy	 is	 usable	 for	 considering	 whether	 a	
product	might	need	to	be	modified	or	not.	However,	“looking	for	needs	instead	of	rather	specific	
solutions	keeps	all	possible	solutions	open	 for	consideration,	and	avoids	prematurely	 limiting	
possibilities”	(Patnaik	&	Becker,	1999,	p.	39).	
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One	 example	 on	 how	 a	 product	 satisfies	 the	 consumers	 through	 Maslow´s	 hierarchy	 can	 be	
described	by	the	result	of	an	investigation	made	on	consumers	of	shavers	performed	by	Yalch	
and	 Brand	 (1996).	 Shavers	 of	 different	 brands	 and	 in	 various	 range	 of	 fulfilling	 needs	 (from	
basic	 needs	 to	 self-actualization)	 were	 presented.	 As	 Maslow´s	 hierarchy	 predicted,	 the	
customer	ranked	the	shaves	as	equivalent,	when	fulfilling	the	basic	needs.	The	consumers	were	
asked	 to	 estimate	 how	 much	 they	 were	 willing	 to	 pay	 for	 a	 shaver	 with	 high	 aesthetic	
appearance,	compared	to	a	shaver	with	lower,	but	same	functionality.	As	Maslow’s	hierarchy	of	
needs	 describes,	 the	 consumers	 were	 striving	 for	 higher	 levels	 of	 needs,	 and	 showed	 to	 be	
willing	 to	 pay	 30%	more	 for	 the	 shaver	with	 the	 high	 aesthetic	 appearance	 (Yalch	 &	 Brand,	
1996).	 However,	 Maslow´s	 hierarchy	 has	 got	 critics	 as	 well,	 and	 there	 are	 researchers	
challenging	its	approach.	Berl,	Williamson	&	Powell	(1984)	states	that	people	in	todays	society	
can	satisfy	needs	from	all	levels	of	Maslow’s	hierarchy	at	the	same	time,	as	well	as	having	needs	
from	some	levels	that	are	not	satisfied.	However,	in	this	project	the	basic	needs	are	associated	
to	storage.	The	product	has	to	fulfill	the	users	basic	needs	of	structure,	but	also	needs	of	added	
value	such	as	smart	functions	(innovation)	and	aesthetics.		
	

2.2.2 Creativity	
Creativity,	 which	 also	 means	 create	 or	 produce	 (Wikberg	 Nilsson	 et	 al.,	 2015)	 is	 a	 term	
commonly	 associated	 with	 innovation	 and	 design.	 The	 authors	 describe	 it	 as	 a	mental	 state,	
where	 a	 person	 has	 the	 ability	 to	 think	 in	 different	 ways	 and	 come	 up	 with	 new	 solutions.	
Furthermore	creativity	has	a	strong	connection	to	inspiration,	which	also	many	of	the	existing	
creative	methods	 are	 based	 on.	 In	 other	words	 the	 ability	 of	 being	 creative	 is	 not	 limited	 to	
certain	people,	it	is	something	that	can	be	practiced	and	improved.	The	brain	has	to	be	trained	
in	braking	patterns,	trying	to	think	in	visual	and	intuitive	terms,	which	often	requires	patience,	
practice	and	motivation,	which	is	a	grand	incentive	(Wikberg	Nilsson	et	al.,	2015).		
	
To	 be	 creative,	 it	 is	 furthermore	 important	 to	 establish	 knowledge	 and	 understanding,	
concerning	the	main	problem,	when	developing	a	product	(Wikberg	Nilsson	et	al.,	2015).	It	can	
be	 in	 form	 of	 understanding	 the	 user´s	 need	 or	 experienced	 problem,	 but	 it	 can	 also	 include	
surrounding	knowledge	as	for	example	in	manufacturing	methods	or	available	materials	needed	
for	developing	a	solution.	In	order	to	come	up	with	novel	ideas,	it	is	also	important	to	establish	
knowledge	 within	 existing	 creative	 methods	 and	 techniques,	 which	 can	 enhance	 and	 guide	
designers	 through	 the	 idea	 generation	 in	 a	 product	 development	 process.	 It	 is	 in	 addition	
important	 to	 keep	 in	mind	 that	 novel	 and	 innovative	 ideas	 not	 too	 rare	 encounter	 resistance	
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from	the	soundings,	when	 they	 first	are	presented,	even	 if	 they	have	a	 large	growth	potential	
(Sternberg,	R.	J,	2006).		
	

2.3 			GOOD	DESIGN	
What	is	Good	Design?	This	might	be	a	question	many	designers	wonder	of.	According	to	Rams	
(1984),	who	is	renown	product	designer	“Good	design	means	as	little	design	as	possible”	(p.	24).	
Rams	has	further	stated	10	principles	of	good	design,	which	focuses	on	simplicity	and	to	design	
products	 that	 are	 present	 for	 a	 long	 time.	 These	 principles	 were	 taken	 into	 account	 when	
developing	the	product,	since	they	agreed	with	personal	opinions	as	well	as	idiom.	For	instance,	
since	the	principles	do	not	only	convers	aesthetics,	it	also	concerns	the	environmental	impact	of	
the	product	as	well	as	to	design	an	honest	and	user-friendly	product.		
	
Dieter	Rams´	principles	are	listed	and	described	down	below	(Rams,	1984);		
	

1. Good	design	is	innovative	
A	 design	 can	 always	 be	 improved,	 since	 the	 development	 of	 new	 technology.	
Innovative	 design	 and	 new	 technology	 belong	 together,	 which	 is	 important	 to	
keep	in	mind	when	designing.	

	
2. Good	design	makes	a	product	useful	

The	product	has	to	fulfill	stated	criteria	for	functions,	but	also	psychological	and	
aesthetical	criteria	in	order	to	be	used,	which	is	the	main	aim	of	a	product.	The	
product	should	further	not	distract	the	user,	but	promote	usability	by	its	design.	
	

3. Good	design	is	aesthetic	
The	aesthetic	of	the	design	is	of	great	importance,	since	it	affects	the	user	and	its	
behavior,	and	whether	the	user	wants	to	use	the	product	or	not.	The	beauty	of	a	
product	is	significant,	since	it	frequently	affect	the	users	in	their	daily	life	

	
4. Good	design	makes	a	product	understandable	

The	designer	should	seek	for	coming	up	with	a	self-explanatory	design.	The	user	
should	be	able	to	understand	the	use	of	the	product,	by	using	its	intuition.	
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5. Good	design	is	unobtrusive	
A	design	 is	 said	 to	 fulfill	 its	 aim	as	best	when	not	being	 an	ornament	or	 some	
kind	of	art.	It	should	focusing	on	being	a	tool	for	the	customer	to	use,	and	should	
thus	being	discreet	 and	neutral.	This	 facilitates	 the	users	 to	put	 their	personal	
touch	(e.g.	their	home)	without	the	product	as	a	distractor.		
	

6. Good	design	is	honest	
The	 product	 should	 not	 give	 any	 impression	 of	 something	 it	 cannot	 fulfill	 or	
manipulate	the	customer;	therefor	it	is	important	to	design	the	product	in	a	way	
that	reflects	its	real	function.	
	

7. Good	design	is	long-lasting	
The	product	should	be	designed	in	order	to	stay	for	a	long	time	on	the	market,	
and	 thus	not	being	needed	 to	be	 replace	a	 short	period	after	being	bought.	To	
avoid	this,	it	is	necessary	to	avert	fashion	and	short-term	trends.	

	
8. Good	design	is	thorough	down	to	the	last	detail	

A	product	designed	with	care	and	precision	in	detail,	will	be	appreciated	by	the	
customer.	
	

9. Good	design	is	environmentally-friendly	
By	 designing	 products	 with	 as	 little	 impact	 on	 the	 environment	 as	 possible	
during	its	entire	life	cycle,	the	designer	contributes	to	a	sustainable	development.		
	

10. Good	design	is	as	little	design	as	possible	
The	design	should	be	pure	and	elementary,	good	design	 is	 focusing	on	what	 is	
important.	The	designs	should	be	less,	but	better.		

	
Rams	(1984)	emphasize	the	issue	of	rapidly	changes	of	products	on	the	market	that	quickly	are	
out	of	date	and	replaced	by	new	products.	Trends	are	one	reason	to	this,	since	they	are	said	to	
affect	people’s	behavior	and	opinions	towards	for	example	design	(Van	Boeijen,	Daalhuizen,	Van	
der	Schoor	&	Zijlstra,	2013).	Further	the	authors	describe	them	as	changes	 in	the	society,	and	
usually	 occur	 between	 3-10	 years.	 Nevertheless,	 there	 are	 different	 kinds	 of	 trends:	 micro	
trends,	midi	trends,	maxi	trends	and	mega	trends,	which	occur	from	a	time	horizon	of	one	year	
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(micro	 trends)	 till	 10-30	 years	 (mega	 trends),	 where	 the	 last	 trend	 version	 usually	 is	 at	 a	
societal	level	(Van	Boeijen	et	al.,	2013).			
	
Since	trends	affect	the	consumers	and	their	opinions	towards	a	product	(Hohle	&	Teigen,	2015),	
trends	could	be	of	great	interest,	not	least	mega	trends	that	last	for	a	long	time.	An	investigation	
made	on	 trends	as	a	 result	of	 the	present	 climate	 changes	 (the	global	warming),	 showed	 that	
more	 people	 are	 following	 these	 mega	 trends,	 than	 reverses	 (Hohle	 &	 Teigen,	 2015).	 These	
trends	highly	affect	this	project,	due	to	the	major	amount	of	people	following	them.		
	

2.4 ERGONOMICS	

This	 chapter	 aims	 to	 describe	 the	 physical	 and	 psychological	 stresses	 on	 the	 users	 when	
spending	 time	 in	 their	hallway.	The	chapter	 is	 further	divided	 into	 the	 subchapters;	 cognitive	
stress	and	anthropometry.		
	

2.4.1 	Cognitive	stress	
Stress	is	of	relevance	for	this	thesis	since	it	affects	the	human´s	way	of	thinking	in	so	many	ways.	
It	 affects	 the	way	of	 acting	and	behaving,	which	 further	 could	affect	 the	users	behavior	when	
leaving	their	home.	Stress	is	commonly	known	as	a	rapid	activating	of	the	human	body´s	alarm	
system,	which	 is	an	old	 function	 for	preparing	 for	danger	 (Jakobsson	&	Aronsson,	2015).	The	
authors	 further	 describe	 stress	 as	 strongly	 related	 to	 impair	 decision-makings	 as	well	 as	 the	
ability	 to	 remember.	 The	 short-term	memory	 is	 especially	 vulnerable	 to	 stress,	 and	 the	 way	
people	think	and	behave	is	a	gets	primitive	(Jakobsson	&	Aronsson,	2015).	The	authors	further	
mention	 several	 stress	 symptoms	 relevant	 for	 this	 work	 such	 as	 concentration	 difficulties,	
disturbed	perception	of	time,	tunnel	vision,	human	errors,	difficulties	 in	distinguish	what	 is	of	
importance	and	what	is	not	as	well	ass	poor	overview	and	reduced	efficacy.	All	these	symptoms	
could	affect	the	human	in	a	hallway	context,	when	searching	for	belongings	before	leaving	home.	

	
An	 investigation	 of	 Socialstyrelsen	 (2016)	2,	 showed	 an	 increase	 of	 stress	 among	 men	 and	
women	during	 the	 last	years.	This	 is	 furthermore	 relevant,	 since	 it	 strengths	 the	argument	of	
developing	 a	 product	 that	 facilitates	 the	 users	 in	 a	 stressful	 context,	 not	 least	 before	 leaving	

																																								 																					
2	The	respondents	had	to	experience	at	least	one	of	the	following	symptoms;	1.	Severe	pain	in	neck	or	shoulders		

2.	Often	tired	3.	Minor	or	sever	discomfort	of	anxiety,	botheration	or	anguish	
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their	home	in	the	morning.	
	

2.4.2 Anthropometry		
Anthropometry	is	a	user-centered	design	approach	(Pheasant,	1996)	and	therefore	relevant	for	
this	work	as	it	concerns	adapting	end-solutions	to	human	body	size	(e.g.	reach,	range	et	cetera).	
In	this	chase,	human	measurements	are	further	important	to	consider,	since	the	storage	areas	in	
the	 hallway	 has	 to	 be	 reachable.	 According	 to	 Henry	 Dreyfuss	 Associates	 (2002)	 99%	 of	 the	
population3	are	 shorter	 than	 1951	mm	and	 taller	 than	 1506	mm	 (Figure	 5).	 Therefore,	when	
designing	a	product	these	measurements	have	to	be	considered,	in	order	to	fit	as	many	users	as	
possible.	If	considering	the	tallest	person	within	this	dimension	span	(1951	mm),	he	or	she	can	
reach	 things	 on	 a	 height	 of	 2177	 mm	 (Henry	 Dreyfuss	 Associates,	 2002).	 If	 considering	 the	
shortest	person	within	the	dimension	span,	he	or	she	can	according	to	the	author	reach	a	height	
of	1638	mm.		

	
Figure	5:	Anthropometric	measurements	concerning	reach	of	99	%	of	the	population	

	
	 	

																																								 																					
3	Mainly	based	on	American	population	
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The	corresponding	measurements	 for	shoe	 length	would	be	229	mm	for	the	smallest	and	330	
mm	for	the	biggest,	assuming	that	99	%	has	the	measures	in	between	(Figure	6).	Additionally,	
the	 smallest	 shoe	 width	 is	 89	 mm	 and	 the	 largest	 127	 mm,	 still	 concerning	 99	 %	 of	 the	
population.	 All	 the	 presented	 measurements	 are	 relevant,	 since	 the	 developed	 product	 is	
supposed	to	work	for	as	many	people	as	possible,	and	still	being	usable	for	short	as	well	as	tall	
people.	Therefore	anthropometry	has	been	important	to	consider	when	developing	the	product	
and	set	its	dimensions.		

	
Figure	6:	Anthropometric	measurements	for	shoes	of	99	%	of	the	population	

	

2.5 	USER	SATISFACTION	
When	developing	a	product,	 functionality	 is	not	 the	only	aspect	 to	 consider,	product	usability	
for	example,	has	shown	to	be	of	equal	importance	(Han	&	Hong,	2003).	Further	usability	is	said	
to	 include	 both	 user	 satisfaction	 and	 user	 performance,	 which	 both	 through	 the	 product´s	
design,	aims	to	correspond	to	the	user´s	taste	(Han	&	Hong,	2003).	User	satisfaction	in	a	product	
context	is	furthermore	described	by	the	authors	as	a	product	that	supplies	pleasure	and	attracts	
the	user,	 in	other	words	provides	 feelings	 towards	a	product.	Additionally	 the	product	design	
plays	an	important	role	in	user	satisfaction	context	(Han	&	Hong,	2003).		
	
The	 user	 satisfaction	 towards	 a	 product	 is	 partly	 based	 on	 the	 human’s	 senses,	 and	 covers	
among	 others	 sense	 of	 texture,	 color,	 brightness	 or	 shape	 of	 a	 product	 (Han	 &	 Hong,	 2003).	
According	to	the	authors	it	is	also	based	on	experiences,	which	the	user	associates	the	product	
with,	 and	 further	 describes	 why	 a	 person	 experience	 a	 product	 as	 luxurious	 or	 elegant	 for	
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instance.	 The	 user	 satisfaction	 is	 according	 to	 the	 author	 additionally	 based	 on	 the	 person’s	
feelings	towards	a	product,	the	judgment	or	acceptances	of	it.	When	developing	a	product,	it	is	
important	to	be	aware	of	the	characteristics	of	the	target	group,	the	users	group	as	the	product	
is	 supposed	 to	 be	 designed	 for	 (Han	 &	 Hong,	 2003).	 The	 authors	 further	 mention	 that	 it	 is	
important	to	be	aware	of	the	fact	that	products	can	appear	differently	to	people	(e.g.	of	various	
ages	or	from	different	cultures).	
 

2.5.1 	Affordance	
Affordance	is	important	to	keep	in	mind	to	come	up	with	a	usable	solution	according	to	Lidwell	
et	 al.	 (2010),	 who	 further	 define	 affordance	 as	 “…a	 property	 in	 which	 the	 physical	
characteristics	 of	 an	 object	 or	 environment	 influence	 its	 function”	 (p.	 22).	 In	 other	 words,	 a	
product	with	decent	affordance	informs	the	user	how	to	be	used	(no	effort	is	needed	for	figuring	
out	how	to	use	the	product).	A	product	on	the	other	hand,	with	insufficient	affordance,	informs	
the	user	about	how	to	be	used	in	a	misleading	way,	which	ends	up	with	a	less	efficient	product	
and	which	is	more	difficult	to	use	(Lidwell	et	al.,	2010).	For	that	reason,	it	is	important	to	design	
a	product	with	as	high	affordance	as	possible.	In	order	to	enhance	the	usability	of	a	product,	the	
use	of	images	are	of	advantages	e.g.	the	trashcan	on	the	desktop	of	a	computer,	which	promotes	
the	user´s	understanding	of	how	to	delete	files,	in	other	words	the	function	of	the	item	(Lidwell	
et	al.,	2010).		
	

2.5.2 	Interface	
I	 order	 to	 archive	 high	 affordance,	 the	 interface	 of	 the	 product	 has	 to	 be	well	 designed.	 The	
interface	can	be	described	as	the	communicator	between	a	product	and	the	user,	which	informs	
the	 user	 of	 how	 to	 use	 a	 product.	 Examples	 of	 interfaces	 are	 buttons,	 signs,	 markings	 or	
instructions	in	different	shapes,	which	gives	clues	for	how	to	use	the	product	(Danielsson,	2001).	
Poorly	 designed	 interfaces	 are	 common	 according	 to	 the	 author,	 who	 further	 mentions	
difficulties	with	recognizing	well-made	interfaces,	since	the	user	immediately	perceives	how	to	
use	the	product.	
	
To	come	up	with	a	well-made	interface,	there	are	some	important	things	to	consider,	one	thing	
is	to	avoid	so-called	false	clues.	An	example	is	when	a	water	tap	is	marked	blue	(cold	water)	and	
warm	water	comes	out	instead	of	cold	when	twisting	the	tap	(Danielsson,	2001).	It	is	important	
not	to	design	something	that	can	be	confounded	with	similarities,	when	for	example	designing	
icons.	It	could	be	an	icon	describing	a	button	that	has	to	be	switched	on,	but	the	icon	looks	like	
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the	 opposite	 (showing	 that	 it	 has	 to	 be	 turned	 off).	 To	 avoid	 this,	 standards	 are	 further	
convenient	 to	 use,	 since	 they	 usually	 express	 the	 same	meaning,	 independent	 on	 context	 or	
whom	 is	 using	 the	 product.	 	 Feedback	 is	 another	 important	 element	 within	 interfaces	
(Danielsson,	 2001).	 When	 pushing	 a	 button,	 the	 user	 should	 immediately	 get	 feedback	
somehow,	e.g.	when	using	a	doorbell;	the	user	expects	to	hear	a	signal,	in	order	to	understand	
that	 it	 works.	 In	 some	 cases	 the	 feedback	 is	 to	 slow,	 which	 confuses	 the	 user	 and	 creates	
uncertainty	(Danielsson,	2001).	As	said	by	the	author,	a	poorly	designed	interface	could	further	
lead	to	stress	and	an	improper	use	of	the	product,	that	in	some	cases	could	lead	to	danger.	
	

2.5.3 	Aesthetics	
Aesthetic	 designs	 tend	 to	 appear	 easier	 to	 use	 and	 are	 more	 often	 used	 as	 well,	 even	 if	 the	
product	 itself	 not	 is	 user	 friendly	 (Lidwell	 et	 al.,	 2010).	 The	 users	 are	 also	 said	 to	 be	 more	
tolerant	to	related	problems	within	a	product,	if	it	is	an	aesthetic	appealing	product,	then	if	it	is	
not.	 	The	users´	first	impression	of	a	product	is	of	great	importance,	since	it	is	what	influences	
the	opinion	of	whether	 the	product	 is	of	 interest	or	not.	The	aesthetic	within	 the	product	can	
induce	feelings	as	loyalty,	affection	and	patient	to	the	user	(Lidwell	et	al.,	2010),	and	is	said	to	
enhance	success	within	a	product	or	design	since,	since	the	users´	attraction	towards	the	design.	
The	 aesthetic	 itself	 is	 also	 said	 to	 enhance	 creativity	 and	 problem	 solving,	 which	 shows	 its	
potential	and	importance.	
	

Colors	
One	way	to	enhance	the	aesthetics	of	product	is	to	add	colors	for	a	specific	purpose,	but	colors	
can	 on	 the	 other	 hand	 damage	 the	 function	 and	 form	 of	 the	 product,	 if	 they	 are	 applied	
improperly	(Lidwell	et	al.,	2010).	It	is	recommended	to	be	careful	when	using	colors,	in	general	
the	 authors	 suggest	 less	 than	 five	 different	 colors	 at	 the	 same	 time,	 but	 it	 depends	 on	 the	
complexity	of	 the	product.	When	choosing	colors	 for	a	product,	Lidwell	et	al.,	 (2010)	mention	
the	importance	of	noticing	the	different	meanings	of	colors	in	different	cultures,	and	therefore	it	
is	imperative	to	choose	color	according	to	the	chosen	user	group.	Mahnke	(1993)	indicates	that	
colors	can	be	associated	 to	different	 things	 (Appendix	2),	which	 is	 important	 to	keep	 in	mind	
when	choosing	color.	
	

Symmetry	
Symmetry	 is	according	 to	Lidwell	et	al.	 (2016)	defined	as	 “…	a	property	of	visual	equivalence	
among	elements	in	a	form”	(p.	234).	It	is	further	known	for	bringing	beauty	into	a	product,	and	
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is	 originally	 retrieved	 from	 the	nature,	where	 it	 can	be	 found	 in	plants,	 animals	 as	well	 as	 in	
humans	(e.g.	 two	hands,	 two	 feet	and	 two	eyes).	Symmetry	 is	 suggested	 to	use	within	design,	
since	 it	 is	 said	 to	 promote	 recognition	 and	 attraction	 (Lidwell	 et	 al.,	 2010).	 Furthermore	 the	
authors	 recommend	 symmetry,	 when	 the	 product	 is	 supposed	 to	 arouse	 interest	 and	 when	
aesthetics	is	of	importance,	as	well	as	when	the	product	is	supposed	to	provide	an	expression	of	
harmony,	stability	or	of	being	balanced.		
	
According	 to	 Lidwell	 et	 al.	 (2010),	 symmetries	 can	 be	 sorted	 into	 three	 targets;	 reflection,	
rotation	and	translation,	which	describes	each	symmetry´s	behavior	(Figure	7).		

	
Figure	7:	Different	ways	of	creating	symmetry,	inspired	by	William	Lidwell	et	al.	(2010)	

	
Reflection	 symmetry	 refers	 to	 when	 an	 equivalent	 object	 is	 mirrored	 around	 a	 central	 axis,	
exemplified	as	the	wings	of	a	butterfly,	where	the	body	is	 the	central	axis.	Rotation	symmetry	
can	be	described	as	when	 two	equivalent	 objects	 circles	 around	 the	 same	 center.	Translation	
symmetry	is	described	as	a	translation	of	equivalent	objects	in	any	direction.		
	

Expressions		
A	product	can	appear	differently	due	to	its	shape	as	said	by	Monö	(1997),	who	further	describes	
that	”…	a	product	reveals	itself	by	its	appearance	and	its	function.	It	expresses	something.”	(p.	
91).	To	furthermore	describe	products’	different	expressions,	it	is	possible	to	study	rods	(Figure	
8),	which	symbolizes	different	expressions	described	down	below.	

	

Figure	8:	Different	expressions,	inspired	by	Rune	Monö	(1997)	
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The	 first	 rod	 has	 a	 neutral	 cross	 section,	 which	 can	 achieve	 different	 expressions	 by	 being	
modified.	 For	 rod	 2,	 the	 natural	 cross	 sections	 are	 changed	 to	 two	 downward,	 sloping	 sides,	
which	the	author	mention	as	giving	an	expression	of	stability,	and	being	hard	to	overturn.	The	
third	rod	has	modified	corners,	which	results	in	a	dense	expression.	The	fourth	rod	receives	as	
being	light,	which	is	due	to	its	shortened	edges	with	a	shadow	underneath.	 	The	fifth	and	final	
rod	gives	an	expression	of	being	flexible,	which	according	to	Monö	(1997)	is	because	of	its	high	
cross-sections.	It	makes	the	rod	look	adaptable	on	different	spaces.	
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3 	METHOD	AND	IMPLEMENTATION	
This	chapter	contains	the	approach	of	the	project,	as	well	as	the	main	process	stages	Inspiration,	
Ideation	 and	 Implementation.	 It	 furthermore	 contains	 all	 used	 methods	 within	 the	 project,	
explanations	of	how	they	were	used,	why	they	were	relevant	as	well	as	the	result	of	using	them.	
	

3.1 PROJECT	APPROACH	
This	chapter	covers	all	information	concerning	the	approach	of	the	project,	which	is	described	
by;	process,	project	planning,	literature	review	and	analysis.		
	

3.1.1 Process	
The	design	process	 used	 for	 this	 project	 is	 IDEO´s	 user-centered	design	 approach,	 containing	
three	phases;	Inspiration,	Ideation	and	Implementation	(Figure	9)	(IDEO,	2016).			

	

Figure	9:	Illustration	of	IDEO´s	design	process	

	
This	kind	of	approach	has	especially	been	useful	for	this	project,	since	it	allows	the	designer	to	
interact	 between	 the	 phases.	 Compared	 to	 for	 example	 a	 Stage-Gate	 process	 that	 contains	
orderly	 steps	 in	 phases	 that	 has	 to	 be	 taken,	 design	 thinking	 can	 be	 seen	 as	 three	 circles	
(phases),	 overlapping	 each	 other	 (IDEO,	 2016).	 These	 circles	 are	 Inspiration,	 Ideation	 and	
Implementation.	The	Inspiration	phase	can	be	seen	as	the	problem	or	background	phase	of	this	
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thesis,	 the	 part	 that	 motivates	 a	 designer	 to	 find	 a	 solution.	 The	 Ideation	 circle	 or	 phase	
comprises	idea	generation	and	testing,	and	the	final	circle,	Implementation,	consists	of	further	
design	and	details	for	actualizing	an	idea.		
	
With	the	three	phases	in	mind,	an	own	version	of	IDEO´s	process	was	made.		It	was	further	done	
by	listing	important	topics	within	the	project,	and	placing	them	within	each	of	the	three	circles	
(Figure	10).	This	symbolizes	a	road	and	direction	of	the	project,	to	be	followed,	starting	in	the	
Inspiration	phase,	heading	to	the	Ideation	phase	and	ending	in	the	Implementation	phase.	This	
was	meant	as	a	guideline,	and	transitions	between	the	circles/phases	were	still	allowed	in	order	
to	allowed	creativity	within	the	process.	This	kind	of	approach	contributed	a	holistic	view	of	the	
project,	as	well	as	the	process,	and	allowed	to	interact	between	the	phases	without	getting	lost	
along	the	way.	This	approach	was	furthermore	useable	since	the	design	specification	as	well	as	
other	directives	had	to	be	changed	during	the	project,	as	more	information	within	the	frames	of	
the	project	was	gathered.			

	

Figure	10:	Illustration	of	the	overview	of	an	own	version	of	IDEO´s	process		
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3.1.2 	Project	planning	
Before	starting	with	the	Inspiration	stage	of	IDEO´s	design	process,	a	project	plan	was	made	in	
order	 to	 get	 a	well-made	 strategy	 for	 the	 project.	 The	 background	 to	 the	 project	was	 further	
explained,	 delimitations	were	 identified,	 and	aims	as	well	 as	 goals	were	 set.	 Furthermore	 the	
planned	 methods	 and	 areas	 for	 further	 research	 within	 the	 project	 were	 stated,	 as	 well	 as	
related	references.		
	
A	Gantt-chart	was	created	and	included	in	the	project	plan	to	structure	the	planning	in	detail,	by	
including	all	deadlines	and	the	time	span	and	boundaries	of	the	project	and	its	stages	(Appendix	
2).	 This	 method	 is	 according	 to	 (Johannesson,	 Persson	 &	 Pettersson,	 2013)	 significant	 for	
illustrating	 the	 time	 span	 of	 a	 project,	 all	 contents	 as	 well	 as	 start-	 and	 end	 datum	 and	 is	
commonly	 used	 in	 the	 early	 stages	 of	 a	 project.	 However,	 it	 is	 important	 to	 be	 aware	 of	 the	
delimitations	of	 the	method,	 since	 it	 does	not	work	 as	 governance	or	monitoring	of	 a	 project	
(Johannesson	et	al.,	2013).	
	

3.1.3 	Literature	review	
The	 fact	 concerning	 theories	 and	methods	 presented	 in	 this	 thesis	 has	 firstly	 been	 retrieved	
from	 peer-reviewed	 articles.	 These	were	 found	 in	 databases	 available	 at	 the	 library	 of	 Luleå	
University	of	Technology,	 in	order	to	get	as	reliable	information	as	possible.	Examples	of	used	
search	 engines	 are	 Primo,	 Scopus	 and	 LIBRIS,	 where	 some	 commonly	 used	 keywords	 were	
“design”,	 “product	 design”,	 “product	 development”,	 “design	 engineering”,	 “creative	 methods”	
and	“design	principles”.	
	
Secondly,	 fact	 has	 been	 retrieved	 from	well-known	 litterateur,	most	 of	 them	 used	within	 the	
education	 of	 Industrial	 Design	 Engineering.	When	 analyzing	 the	 information	 from	 books,	 the	
information	 was	 compared	 to	 other	 resources	 in	 order	 to	 make	 sure	 it	 was	 reliable.	
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3.2 	INSPIRATION	
This	 chapter	 aims	 to	 describe	 the	 approach	 of	 the	 Inspiration	 phase,	 and	 all	 its	 included	
methods	for	gathering	information	about	the	future	users.		
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3.2.1 	Needfinding	
Needfinding	is	an	approach	for	scanning	the	market,	to	find	out	if	there	might	be	a	demand	of	a	
certain	 product,	 which	 can	 be	 done	 by	 first	 identifying	 the	 users	 needs	 (Johannesson	 et	 al.,	
2013).	Patnaik	and	Becker	(1999)	agree	 in	 the	 importance	of	understanding	the	user´s	needs,	
since	 they	consider	 it	 as	a	measurement	 for	whether	 the	user	might	be	 interested	 in	a	 future	
product	or	not.	There	are	different	 sated	methods	 for	 identifying	 the	users´	needs	 (Patnaik	&	
Becker,	 1999),	 in	 this	 case	 questionnaires	 and	 design	 probes	 were	 used,	 which	 further	 are	
described	down	below.			
	

Questionnaires	
To	 find	 out	 which	 group	 of	 people	 to	 design	 for,	 a	 web-based	 questionnaire	 was	 made	 and	
spread	 in	 social	 media,	 since	 “a	 well-designed	 questionnaire	 can	 provide	 extremely	 valuable	
information	 and	 is	 often	 the	 only	 way	 of	 obtaining	 certain	 types	 of	 data”	 according	 to	
Fallowfield	(1995).	However,	when	designing	a	questionnaire	there	are	several	things	to	keep	
in	 mind.	 It	 is	 important	 to	 think	 of	 who	 the	 target	 respondents	 are	 and	 whom	 is	 going	 to	
complete	 the	 survey,	 since	 the	 questionnaire	 might	 has	 to	 be	 designed	 in	 different	 ways	
according	 to	 the	 respondents.	 It	 is	 further	 important	 to	 think	 of	 which	 format	 to	 use,	 if	 the	
questions	are	clear,	brief	and	relevant	for	the	context.		
	
There	 are	 different	 ways	 of	 formulation	 the	 questions	 and	 different	 scales	 that	 can	 be	 used,	
from	 which	 the	 respondents	 have	 to	 select	 the	 most	 appropriate	 one.	 	 A	 few	 examples	 of	
different	 scales	 are	 the	 Adjectival	 scale,	 Likert	 scale,	 Visual	 analogue	 scale	 and	 Semantic	
different	scale	(Fallowfield,	1995).	In	this	survey	the	Visual	analogue	scale	was	used,	since	it	is	
appropriate	when	asking	questions	instead	of	making	statements	for	the	respondents	to	answer.	
It	 is	 important	 to	 note	 that	 the	 same	 format	 is	 supposed	 to	 be	 used	 within	 the	 whole	
questionnaire,	in	order	to	not	confuse	the	respondents.	This	is	another	reason	to	why	only	the	
Visual	analogue	scale	was	used,	and	not	combined	with	other	scales.	Further,	five	to	seven	boxes	
for	 each	question	were	used	within	 the	questionnaire,	which	 is	 recommended	not	 to	mislead	
the	respondent	(Fallowfield,	1995).	The	questionnaire	was	however	tested	on	a	small	group	of	
people	 before	 being	 handed	 out,	 as	 Fallowfield	 (1995)	 recommended,	 for	 making	 sure	 the	
questionnaire	was	 relevant,	 brief	 and	 easy	 to	understand.	After	 evaluating	 the	draft,	 the	 final	
questionnaire	was	carried	out	on	social	media,	mainly	 to	people	with	high	 level	of	 interest	 in	
design	and	furnishing.		
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The	survey	ended	up	with	512	respondents,	and	generated	an	overview	of	which	target	group	
to	 focus	 on.	 Except	 questions	 concerning	 the	 hallway,	 it	 consisted	 of	 information	 about	 the	
respondents´	age	and	way	of	livening	(Appendix	3).	Data	was	compared	between	people	living	
in	a	house,	apartment	or	a	rental	apartment	(as	well	as	people	living	in	apartments	over	all).	It	
was	 done	 to	 see	 if	 there	were	 any	 differences	 in	 for	 example	 how	 large	 they	 estimated	 their	
hallway	connected	to	their	experience	level	of	stress.	Furthermore	it	was	done	to	see	if	they	had	
separated	answers	concerning	how	hard	they	estimated	it	to	find	their	belongings	when	leaving	
their	home	et	cetera.		
	
Of	the	respondents,	about	60%	lived	in	an	apartment,	most	of	them	in	couple	without	or	with	
one	child.	Most	of	them	were	between	18-35	years	old	and	had	a	great	interest	in	interior	and	
furnishing.	The	result	showed	that	people	 living	in	houses	experienced	their	hallway	as	 larger	
compared	 to	 people	 living	 in	 apartments,	 but	 their	 experienced	 level	 of	 stress	was	not	 lower	
when	 leaving	 their	 home	 for	 an	 appointment.	 As	 (Jakobsson	 &	 Aronsson,	 2015)	 mentioned,	
there	are	many	negative	 symptoms	connected	 to	 stress,	 that	among	others	worsen	 the	 short-
term	memory,	 can	 lead	 to	 concentration	difficulties,	 as	well	 as	 to	disturbed	 the	perception	of	
time.	 One	 notice	 was	 however,	 that	 a	 few	 respondents	 were	 concerned	 with	 disclosing	
information	 about	 their	 stored	 belongings	 (e.g.	 storage	 of	 wallet	 and	 phone),	 due	 to	 risks	 of	
bulgur.	This	was	something	kept	in	mind	when	further	developing	a	solution.	
	
After	 the	 first	questionnaire	was	compiled,	a	 second	questionnaire	was	carried	and	answered	
by	116	respondents	(Appendix	4).	This	was	done	to	get	an	understanding	of	people’s	different	
opinions	concerning	aesthetics.	They	were	asked	to	compare	similar	furniture	on	pictures,	two	
or	three	at	a	time,	and	vote	for	the	most	pleasing	one.		The	pictures	for	the	questions	differed	in	
color,	shapes,	materials	and	one	question	compared	prices	and	known	brands.	The	aim	of	this	
questionnaire	was	to	see	if	answers	concerning	the	aesthetics	were	linked	to	trends,	and	to	get	
an	idea	of	how	the	respondents	perceived	different	colors	and	materials.		
	

Design	probes	
Seven	people	within	the	frames	of	the	user	group	were	asked	to	participate	in	a	focus	group.	Six	
to	eight	participants	as	well	as	one	moderator	is	recommended	according	to	Van	Boeijen	et	al.		
(2013).	A	focus	group	is	a	more	limited	study	compared	to	questionnaires	since	it	reaches	less	
people,	but	can	generate	insights	and	opinions	from	the	participants	as	well,	who	represents	the	
user	 group	 (Johannesson	 et	 al.,	 2013).	 A	 focus	 group	 can	 furthermore	 be	 used	 in	 different	



	

 

	
CHAPTER	3	–	METHOD	AND	IMPLEMENTATION	

	
	 	

28 

phases	within	the	development	project,	and	can	contribute	to	useful	information	and	opinions	
within	an	early	stage	of	the	project,	as	well	as	generating	unexpected	ideas	during	the	ideation	
and	assist	evaluating	in	the	end	of	the	process.		
	
The	 focus	 group	was	 asked	 to	 perform	 three	 assignments,	 one	 in	 the	 area	 of	 the	 Inspiration	
phase,	 one	 in	 Ideation	 and	 a	 final	 one	 in	 the	 Implementation	 phase.	 A	 platform	 for	
communication	 within	 the	 Focus	 group	 was	 made,	 in	 order	 to	 make	 sure	 everyone	 could	
participate	in	the	schedule	meetings.	The	assignments	are	described	in	connection	to	its	context,	
further	on	in	this	report.	
	
The	first	assignment	made	for	the	focus	group	was	design	probes.	It	 is	a	method	for	gathering	
information	 about	 the	 users´	 needs	 and	 discovered	 problems,	 by	 involving	 the	 users	 in	 the	
design	process,	 so	 called	user-centered	design	 (Mattelmäki,	 2006).	 The	probe	 is	made	by	 the	
designer	 and	 can	 include	 tasks	 and	 related	 materials	 needed	 to	 perform	 the	 assignments.	
Further	the	probe	is	given	to	the	users,	whom	perform	the	tasks.	 In	this	case	the	Focus	group	
were	asked	to	write	down	their	age,	number	of	residents	in	the	household	and	what	they	were	
using	their	hall	for.	They	were	also	asked	to	describe	what	they	were	storing	in	their	hall,	and	
take	pictures	of	it,	as	well	as	describing	what	they	usually	brought	with	them	when	leaving	their	
home.	 Beyond	 this	 they	were	 asked	 to	 take	 pictures	 of	 the	 hall	 and	where	 they	 stored	 their	
belongings	 each	day,	 during	 their	working	week,	without	 styling	or	 changing	anything	before	
photographing.		This	method	resulted	in	a	collection	of	pictures	showed	a	large	need	of	storage,	
and	problems	with	keeping	order	 in	 the	hallway.	The	answers	of	 the	questions	 included	with	
the	probes,	were	compiled	and	summarized.	
	

3.2.2 	Analysis	
The	data	collected	within	the	frames	of	the	Inspiration	phase	has	been	analyzed	separately,	 in	
order	to	get	a	better	overview	of	each	investigated	topic.	These	subjects	are;	needs,	user	group,	
requirements,	 market	 and	 trends.	 Each	 subject	 has	 resulted	 in	 a	 summarization	 of	 gathered	
information	and	resulted	in	Mood	boards	and	specifications,	which	is	described	down	below.	
	

Need	analysis	
To	find	the	user´s	needs	all	results	from	the	used	methods	within	the	needfinding	process	were	
brought	 together	and	analyzed.	The	result	of	 the	 first	questionnaire	was	analyzed	 in	different	
ways	 and	 perspectives,	 in	 order	 to	 see	 if	 there	 were	 any	 differences	 between	 the	
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correspondents’	opinions.	The	result	from	the	second	questionnaire	contributed	knowledge	of	
how	products	appeals,	and	the	respondent’s	answers	resulted	in	diagrams	as	well	as	for	the	first	
questionnaire.	I	showed	the	spread	of	the	answerers,	if	the	respondents	agreed	or	disagreed	in	
their	 opinions.	 The	 information	 gathered	 from	 the	 design	 probes	was	 collected	 in	 a	 common	
document,	 to	 be	 analyzed	 and	 to	 get	 an	 insight	 in	 the	 users	 hallways.	 The	 design	 probes	
contributed	with	explanations	of	 their	 storage,	problems	 they	experienced	as	well	as	pictures	
that	confirmed	their	explanations	and	opinions.		
	
The	analysis	was	performed	in	order	to	get	an	overview	and	summarization	of	the	users	needs,	
since	the	best	solutions	are	developed	by	fully	understanding	the	users	needs	(Patnaik	&	Becker,	
1999;	Wikberg-Nilsson	et	al.,	2015).	 	The	results	of	 the	analysis	and	 the	needfinding	methods	
used	in	the	 inspiration	phase	are	presented	and	described	more	in	detail	 further	down	in	this	
report.	However,	the	analysis	resulted	in	a	need	specification	made	in	terms	of	a	list,	containing	
the	most	important	user	needs	found	during	the	needfinding.		
	
The	 following	 needs	were	 defined	 after	 analyzing	 the	materials	 obtained	 in	 the	 needfinding;	
storage,	adaptability,	structure,	safety,	aesthetically	appearance	and	assistance.	Need	of	storage	
since	 the	 hallway	 often	 is	 small	 and	 a	 lot	 of	 belongings	 need	 to	 be	 stored	 in	 the	 hallway.	
Adaptability,	 since	 hallways	 differ	 in	 size	 and	 families	 are	 of	 various	 members’	 quantities.	
Structure	was	needed	for	finding	all	belongings	in	a	small	storage	area	and	especially	needed	in	
a	 stressful	 context.	 Safety	was	necessary	 in	 order	 to	 not	 harm	 the	 users	 or	 children	dwelling	
near	 the	 product.	 	 The	 product	 further	 needed	 to	 have	 an	 aesthetic	 satisfaction	 in	 order	 to	
attract	 the	 users.	 The	 last	 one	was	 need	 of	 assistance,	 in	 order	 to	 guide	 the	 users	 in	 keeping	
order	and	remember	important	issues.		 	
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All	needs	were	compiled	and	summarized	in	a	need	specification	(Figure	11).	

	

Figure	11:	Need	specification	

	
The	 collected	 information	 from	 the	needfinding	was	 summarized	 and	 further	 formulated	 in	 a	
problem	definition	and	a	mission	statement.	Before	starting	to	develop	a	product,	it	is	important	
to	be	aware	of	the	real	problem,	in	order	to	come	up	with	a	useful	solution	(Van	Boeijen	et	al.,	
2013).	A	problem	definition	of	high	quality	 is	said	 to	enhance	 the	understanding	between	the	
designer,	client	and	the	potential	stakeholders	(Van	Boeijen	et	al.,	2013).	Before	being	able	 to	
state	 the	 definition,	 a	 problem	 analysis	 is	 appropriate	 to	 performed.	 The	 method	 used	 for	
defining	 the	 problem	 in	 this	 case,	 is	 called	 “Why?	 Why?	 Why?”.	 According	 to	 Löwgren	 &	
Stolterman	(1999)	this	method	is	useful	for	looking	beyond	the	stated	problem,	which	further	is	
said	to	be	necessary	for	coming	up	with	novel	design	concepts.		
	
The	method	was	used	by;	first	making	a	statement	of	what	the	users	were	unsatisfied	with;	the	
users	 are	 not	 happy	 with	 the	 storage	 of	 their	 belongings	 in	 their	 hall	 today.	 There	 after,	 the	
question	“Why?”	was	asked,	and	answered	from	the	users	view.	The	question	“Why?”	was	asked	
again	until	the	main	problem	were	found,	and	ended	up	with	two	main	problems	(Appendix	5).	
The	outcome	of	the	method	“Why?	Why?	Why”	was	summarized	in	a	problem	definition,	which	
furthermore	 lead	 to	 a	 formulated	mission	 statement,	 as	 a	 summarization	 of	 the	 gained	 data	

STORAGE	

STRUCTURE	

ADAPTABILITY	

AESTHETIC	SATISFACTION	

ASSISTANCE	

SAFETY	

TEORI	 RESULTAT	SYFTE	&	MÅL	 PROCESS	
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(Appendix	6)	The	mission	statement	was	made	as	a	guideline	for	further	work,	and	is	suppose	
to	 facilitate	 decision-makings	 (Williams,	 2008).	 It	 contained	 a	 statement	 and	 direction	 of	 the	
project,	and	what	the	developed	product	was	going	to	achieve,	its	goal	and	aim.		
	

User	group	analysis	
To	summarize	the	user	group,	their	needs	and	life	style,	three	personas	were	made.	According	
to	 Van	 Boeijen	 et	 al.	 (2013)	 personas	 are	 “…	 archetypal	 representations	 of	 intended	 users,	
describing	and	visualizing	 their	behavior,	values	and	needs.	Personas	help	you	to	be	aware	of	
and	 communicate	 these	 real-life	 behaviors,	 values	 and	 needs	 in	 your	 design	 work.”	 (p.	 95).	
These	personas	 are	by	 the	 authors	described	 as	usable,	when	 the	user	 researched	 is	 finished	
and	is	a	tool	 that	can	be	used	further	 in	the	development	process	when	evaluating	 ideas.	This	
was	a	good	complement	to	the	existing	focus	group,	and	a	useful	way	to	get	a	holist	view	of	the	
user	group.	The	aim	of	the	personas	in	this	work	was	to	symbolize	three	typical	persons	from	
the	 user	 group,	 with	 different	 background	 and	 lives,	 but	 sharing	 the	 same	 problems	 and	
experiences	similar	frustrations.		
	
This	ended	upp	with	thee	personas	(Figure	12),	one	persona	representing	a	single	woman	living	
in	 a	 one-room	 apartment,	 the	 second	 one	 a	 man,	 sharing	 his	 two-room	 apartment	 with	 his	
girlfriend,	 and	 the	 third	 one	 a	 married	 woman	 living	 in	 a	 three-room	 apartment	 with	 his	
husband,	daughter	and	their	dog	(Appendix	7).	All	the	personas	are	of	different	ages	and	phases	
of	their	lives,	but	have	a	common	lifestyle	and	experience	similar	problems.	

	
Figure	12:	Overview	of	the	three	personas	representing	the	user	group	

PERSONAS	

TEORI	 RESULTAT	SYFTE	&	MÅL	 PROCESS	
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Design	requirement	analysis		
In	order	to	come	up	with	a	successful,	useful	and	safe	product,	there	are	two	important	parts	to	
keep	 in	 mind	 (Wikberg	 Nilsson	 et	 a.,	 2015).	 The	 first	 part	 contains	 functions,	 needs	 and	
desideratum,	in	other	words	those	things	that	the	future	product	aims	to	fulfill.	The	other	part	
contains	of	requirements,	in	terms	of	laws,	rules,	standards	and	guidelines	that	the	product	has	
to	 achieve	 (Wikberg	 Nilsson	 et	 a.,	 2015).	 This	 information	 usually	 compiles	 in	 a	 design	
specification,	 which	 among	 others	 is	 useful	 for	 further	 work	 in	 the	 Ideation	 phase,	 when	
different	concepts	are	supposed	to	get	evaluated.	The	design	specification	can	 further	 initially	
be	described	as	a	checklist,	where	the	requirements	can	be	ticked,	when	being	compared	to	the	
developed	solution	(Van	Boeijen	et	al.,	2015).	The	design	specification	is	supposed	be	updated	
and	 changed	 throughout	 the	 whole	 process,	 meanwhile	 new	 requirements	 are	 detected.	 The	
result	of	the	design	specification	made	in	this	project	is	presented	on	the	next	page	(Figure	13).	
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Figure	13:	The	design	specification	

	
Market	analysis		
Benchmarking	is	a	method	for	gathering	information	about	competing	companies	or	products,	
in	 order	 to	 get	 an	 overview	 of	 the	 current	 market.	 The	 method	 was	 relevant	 since	 it	 also	
generates	information	about	gaps	on	the	market,	which	could	lead	to	possible	improvements	of	

DESIGN SPECIFICATION
REQUIREMENT     EXPLANATION         DEMAND       WISH   

PERFORMANCE 
Offer storge of:
 - jackets     Min: 4 pc      X    

 - shoes      Min: 2 pair      X

 - other outdoor clothing   Hats, gloves, socks etc     X 

 - smaller devices    Keys, post, phone, wallet etc    X 

Promote structure             X

Adaptable             X

         

EXTRA FEATURES
Mirror                X

Magnetic board/whiteboard              X
Lock                  X

SIZE
Based on the minimum standard   Max: W:1200  D:400   H:2200   (mm)             X

mesurements of hallways            

AESTETIC AND APPEARANCE
Discreet colors            X    

Harmonious/calm appearance          X     
Nature inspired            X    

 

INNOVATION
Appearance         Different compared to existing solutions     X

MATERIALS
Durable             X

Sustainables             X

Environmentally friendly               X

Recycleable              X

High quality              X

                   

ERGONOMICS
Reachable        Body mesurment based on anthropometry X

SAFTEY
Stable       Does not easily tip     X
Protectable      Does not harm the user    X

  

INSTALLATION     
Mounted by the user              X
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products.	 	There	are	different	ways	of	performing	benchmarking	(Bohgard	et	al.	2008),	 in	this	
project	 the	 benchmarking	 was	 performed	 by	 doing	 research	 of	 products	 that	 possible	 could	
fulfill	the	users	needs	in	the	hallway.	Information	was	collected	in	terms	of	images,	which	were	
sorted	in	categories	and	visualized	as	six	different	collages	(Figure	14;	Appendix	8),	in	order	to	
gain	a	holistic	view	of	the	current	products.		

	
Figure	14:	One	of	the	built	collages	of	hallway	storage	

	

	Trend	analysis		
In	this	case,	trend	analysis	was	used	for	gathering	information	about	future	trends;	get	an	idea	
of	user	influences,	as	well	as	for	gathering	inspiration	for	the	idea	generation.	The	trend	analysis	
was	made	by	observing	well-known	trend	spotters	as	well	as	doing	research	in	social	media	to	
find	 information	 about	 trends	 for	 the	 next	 few	 years.	 Inspiring	 pictures	 and	 photographs,	
containing	among	others	 colors,	 furnishing	and	 fashion,	were	collected	and	compiled	 in	 three	
posters,	to	get	an	overview	of	the	different	trends.		
	
The	collected	pictures	were	furthermore	categorized	by	colors	and	similarities	in	three	different	
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fields	 of	 trends,	 which	 were	 visualized	 in	 collages	 (Appendix	 9).	 Even	 if	 the	 trends	 were	
separated,	 they	 had	 nature	 inspired	 parts	 such	 as	 leather,	 feathers	 and	 plants	 for	 instance.	
Further	it	contained	fabrics	in	beige	and	brown	colors	(Figure	15).	

	

Figure	15:	One	of	the	built	collages	of	future	trends	

	
To	 generate	 a	 better	 understanding	 of	 trends	 and	 how	 they	 influences,	 a	 rewarding	meeting	
with	a	local	trend	hunter	was	scheduled.	Once	again	the	trends	were	mentioned	as	important,	
which	 strengthen	 choice	 of	 including	 long-term	 trends	 within	 the	 design	 of	 the	 product.	
A.Lundqvist4	furthermore	mentioned	solid	wood	as	a	timeless	material,	which	independent	on	
trends	is	a	material	that	always	can	be	adapted.			 	

																																								 																					
4	Personal	communication,	February	15,	2016	
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The	 trend	 analysis	 resulted	 in	 an	 inspiration	 mood	 board	 summarizing	 colors,	 materials,	
furniture	 and	 different	 storage	 possibilities,	 which	 furthermore	 resulted	 in	 similar	 shades	 of	
colors	as	in	the	two	last	trend-mood	boards	(Figure	16).	Mood	boards	are	typically	used	as	tools	
for	conveying	feelings	as	well	as	moods,	which	also	is	the	aim	of	the	tool	as	well	as	inspiring	and	
promote	creativity	(Wikberg	Nilsson	et	al.,	2013).	This	Mood	board	was	useful	in	the	Inspiration	
phase,	as	well	as	in	the	Ideation	phase	when	working	with	the	detail	design	since	it	reminded	of	
what	 idiom	 the	 product	 was	 supposed	 to	 express.	 The	 pictures	 however,	 were	 supposed	 to	
symbolize	the	taste	of	the	users	as	well	as	express	personal	taste	as	a	designer.	

	

Figure	16:	Inspiration	mood	board	
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3.3 	IDEATION	
The	Ideation	phase	is	the	most	extensive	part	of	this	development	project.	It	is	divided	into	two	
categories;	Idea	development	and	Concept	selection	and	development	
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3.3.1 Idea	development	
In	 this	phase	different	creative	methods	were	used	 for	generating	a	 large	number	of	 ideas	 for	
fulfilling	the	users´	needs.		
	
A	 function	 analysis	 is	 a	method	 typically	used	 in	 the	 early	 stage	of	 an	 idea	 generation,	which	
suited	well	 for	 introducing	 this	 phase.	 The	method	 is	 used	 to	 avoid	 a	 solution	 oriented	 idea	
generation,	and	 focusing	on	the	 functions	and	sub	 functions	related	to	 the	solution,	 instead	of	
the	 solution	 itself	 (Van	Boeijen	et	 al.,	 2013).	 It	 can	enhance	 the	emergence	of	unconventional	
and	creative	solutions	and	thus	promote	an	innovative	outcome.		It	is	also	said	to	facilitate	the	
understanding	 in	 terms	 of	 available	 information	 or	 if	 something	 is	 missing	 (Löwgren	 &	
Stolterman	 1999),	 since	 it	 is	 a	 method	 that	 structures	 as	 well	 as	 summarizes	 the	 obtained	
information.		Furthermore,	it	focuses	more	in	detail	on	what	the	future	product	is	suppose	to	do,	
without	answering	the	question;	how?		
	
The	 method	 was	 performed	 by	 initially	 dividing	 the	 functions	 into	 four	 different	 categories	
(Figure	17),	suggested	by	Löwgren	and	Stolterman,	(1999).		

	
Figure	17:	Function	analysis	
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All	 functions	were	 supposed	 to	 be	 described	 in	 two	words,	 one	 verb	 and	 one	noun.	 The	 first	
function	 listed	 was	 the	 main	 function,	 which	 only	 covered	 on	 function,	 the	 purpose	 of	 the	
product.	The	second	category	was	necessary	 functions,	 the	 third	category;	desirable	 functions	
and	 the	 last	 category;	 unnecessary	 functions.	All	 functions	 related	 to	 solve	 the	problem	were	
sorted	under	the	stated	categories.	The	sub-functions,	as	they	were	called,	were	further	made	in	
terms	of	a	process	tree,	and	sub-sub-functions	were	written	in	hierarchy.	The	method	generated	
an	overview	of	all	things	that	were	necessary	to	include	(in	terms	of	storage)	in	the	product.	It	
was	 helpful	 to	 know	 these	 things	 before	 starting	 the	 idea	 generation,	 since	 it	 helped	 to	 keep	
focus.		
	
When	starting	to	generate	solutions	of	the	identified	problems,	ideas	were	generated	in	terms	of	
sketches	(Figure	18).		

	

Figure	18:	Bunch	of	sketches	from	the	idea	generation	

	
Sketches	work	as	a	tool	for	designers	within	a	creative	process,	and	are	used	to	generate	a	large	
number	 of	 ideas	 in	 form	 of	 quick	 and	 messy	 drawings.	 Research	 has	 further	 showed	 that	
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sketches	 facilitate	 the	 creativity	 in	 design	 thinking	 (van	 der	 Lugt,	 2002),	 which	 made	 the	
method	well	suited	for	this	project,	when	not	generating	the	ideas	in	a	team.	They	were	further	
useful	 during	 the	 entrie	 process,	 since	 they	 facilitated	 the	 communication	 of	 ideas	 with	 the	
supervisor	as	well	 as	with	 the	 focus	group	 in	a	 later	 stage	of	 the	process.	 	The	 resulted	 ideas	
differed	 a	 lot	 since	 they	 were	 developed	 for	 different	 purposes,	 focusing	 on	 solutions	 of	 the	
needs	 stated	 for	 this	 project.	 	 Some	 focused	 on	 storage	 of	 clothes,	 shoes,	 keys	 et	 cetera	 and	
others	focused	aesthetics	or	on	security;	how	to	protect	the	user	from	getting	harmed	(e.g.	if	the	
product	tumbled	over).			
	
To	 generate	 new	 aspects,	 ideas	 and	 solutions	 from	 a	 users´	 perspective	 the	 focus	 group	
participated	in	a	workshop	lasting	for	three	hours.	 	A	workshop	is	typically	used	as	a	creative	
meeting,	 where	 a	 group	 of	 participants,	 usually	 5-25	 people,	 collaborates	 and	 works	 on	
solutions	 for	a	given	 theme	 (Wikberg-Nilsson	et	 al.,	 2015),	 in	 this	 case	 smart	hallway	storage	
(Figure	19).	

	

Figure	19:	Collage	of	pictures	from	the	workshop		
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Four	 different	 methods	 were	 used	 for	 facilitating	 creative	 solutions,	 and	 the	 participants	
performed	 the	 methods	 while	 being	 guided	 throughout	 the	 workshop.	 The	 technique	 was	
performed	 to	 create	 a	 relaxed	 atmosphere,	 as	 well	 as	 to	 promote	 a	 creative	 mind,	 before	
starting	the	 idea	generation.	The	workshop	ended	with	a	practical	approach,	where	the	group	
members	could	use	their	hands	to	come	up	with	solutions.	Since	the	workshop	was	 limited	to	
three	hours	of	work,	the	methods	had	to	be	performed	rapidly.			
	
The	 first	method	used	 for	 the	workshop	was	 the	storytelling,	which	was	used	 for	opening	the	
participants’	minds,	to	start	thinking	in	a	different	way.	It	had	been	performed	earlier	within	the	
education,	and	resulted	in	a	relaxed	team	and	facilitated	creativity.	Therefor	it	was	adapted	at	
this	workshop.	The	method	was	performed	by	providing	a	mystery	box,	filled	with	small	devices	
brought	from	home,	for	instance	a	clip,	a	key	or	nail	polish,	which	was	supposed	to	be	used	for	
coming	up	with	a	common	story	(Figure	20).			

	
Figure	20:	Workshop	-	Introduction	by	storytelling	
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	The	story	was	initiated	by	the	first	participant	taking	an	object	from	the	mystery	box	(without	
looking),	begin	a	story	related	to	 the	object,	and	then	 let	 the	person	sitting	 to	 the	right	 take	a	
new	object,	 and	use	 it	 for	 continuing	 the	 story.	One	person	at	 a	 time	 took	an	object	 from	 the	
mystery	box,	and	together	with	all	participants	a	story	was	created.	The	method	lasted	until	the	
box	was	empty,	which	resulted	in	coming	up	with	an	end	of	the	story,	if	being	the	last	person	to	
take	 an	 object.	 This	method	was	well	 suited	 for	 introducing	 the	workshop,	 since	 it	made	 the	
participant	 relaxed	 and	 comfortable	 with	 each	 other,	 as	 well	 as	 their	 creative	 thinking	 got	
encouraged.	The	use	of	a	mystery	box	is	additionally	said	to	improve	the	participants‘	abilities	
of	listening	to	others	(Rule,	2007),	which	further	was	relevant	and	important	for	this	workshop,	
in	order	to	make	everyone	confident	in	presenting	and	sharing	their	ideas.	
	
Word	association	was	the	second	method	used	for	coming	up	with	new	perspectives	of	hallway	
storage	(Figure	21).		

	
Figure	21:	Workshop	-	Hallway	associations	

An	 association	 method	 is	 a	 creative	 method	 well	 suited	 for	 group	 work	 (Johannesson	 et	 al.,	
2013)	 and	 was	 in	 this	 case	 supposed	 to	 work	 as	 a	 complement	 to	 the	 design	 probes	 and	
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questionnaire.	Furthermore	it	was	performed	in	order	to	make	the	participants	more	aware	of	
the	hallway	context,	before	starting	to	generate	ideas.	The	participants	were	however	asked	to	
write	 all	 hallway	 associations	 they	 could	 come	 up	 with	 on	 post-its	 (one	 word	 for	 each	
association).	 Afterwards,	 they	 were	 supposed	 to	 put	 it	 on	 a	 whiteboard,	 as	 soon	 as	 the	
association	was	written	down.	They	were	also	asked	to	tell	the	others	out	load	what	they	wrote	
(after	putting	the	paper	on	the	whiteboard/cluster	them),	in	order	to	inspire	and	let	the	others	
know	what	was	already	written.	When	problems	with	coming	up	with	new	associations	accord,	
questions	concerning	the	hallway	were	asked,	to	promote	them	come	up	with	something	new,	
and	to	think	differently.		
	
After	 finishing	word	association,	 the	participants	were	asked	to	cluster	all	post-it	associations	
and	 categorize	 them	with	 headings	 for	 each	 group,	 which	 further	 are	 presented	 on	 the	 next	
page	 (Figure	22).	This	method	generated	many	usable	aspects,	 since	 it	 also	 covered	aesthetic	
points	of	views.	
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Figure	22:	The	clustered	hallway	associations	

	
To	 come	 up	 with	 as	 many	 ideas	 as	 possible	 during	 a	 short	 period,	 the	 6-3-5	 method	 was	
performed.	 The	 method	 is	 among	 others	 said	 to	 eliminate	 production	 blocking,	 as	 well	 as	
domination	of	some	people	within	the	group	(VanGundy,	1984;	Litcanu,	Prostean	Oros	&	Mnerie,	
2015).	These	 are	 important	 aspects,	 since	not	 rarely,	 some	participates	 are	more	 verbal	 than	
others,	which	can	result	in	difficulties	in	getting	everyone’s	thoughts.		
	
The	participants	were	given	three	A4-papers	each,	and	based	on	the	categories	from	the	word	
association	method,	asked	to	choose	three	categories	and	during	5	minutes	make	one	sketch	of	
a	solution	 for	each	category,	with	 focus	on	smart	storage	 in	narrow	hallways.	After	5	minutes	
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they	were	asked	to	switch	papers,	and	continue	to	sketch	on	the	new	solutions,	using	another	
color	in	order	to	be	able	to	see	what	changes	had	been	made	after	switching	to	a	new	member	
(Figure	23).		

	

Figure	23:	Workshop	-	using	the	6-3-5	method	

	
The	 method	 lasted	 for	 30	 minutes	 until	 everyone	 got	 his	 or	 her	 original	 papers	 back.	 After	
finishing,	they	were	asked	to	put	all	the	sketches	on	the	whiteboard,	and	the	resulted	solutions	
were	presented	and	discussed	within	the	group.	The	method	generated	a	large	number	of	ideas	
and	many	interesting	aspects.	 It	was	a	necessary	approach	to	discuss	the	result	after	finishing	
the	method,	since	some	ideas	needed	further	descriptions.	The	method	further	generated	many	
interesting	 ideas,	 but	 the	 ideas	 should	 have	 been	 delimited	 to	 narrow	 hallway	 storage,	 since	
many	of	the	generated	ideas	were	only	adaptable	on	large	areas.	On	the	other	hand,	this	method	
generated	 interesting	 aspects	 of	which	 belongings	 the	 participants	 agreed	 in	 caused	 problem	
and	disorder	in	their	hallway,	for	example	their	bags.	On	the	other	hand,	as	VanGundy	(1984);	
Litcanu,	Prostean	Oros	&	Mnerie	(2015)	mentioned,	the	method	showed	to	be	convenient	for	all	
participants,	since	no	one	in	the	group	could	dominate	the	others,	everyone	got	their	own	ideas	
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presented.	However,	some	participants	experienced	this	method	as	stressful,	since	they	had	to	
come	up	with	and	draw	three	different	ideas	on	only	five	minutes,	before	switching	papers.		
	
The	 fourth	and	 final	method	used	 in	 the	workshop	was	 the	LEGO®	method	(Figure	24)	which	
stands	for	Laborative-Exploration-Granding-Optimization	(Danielsson	&	Löhtman,	2015).	

	
Figure	24:	Workshop	-	using	the	LEGO®	method	

	
	Danielsson	 &	 Löhtman	 (2015)	 describes	 it	 as	 an	 experimental	 method,	 which	 facilitates	 the	
users	creative	mind;	by	 letting	them	build	their	 ideas	by	hand	consisting	of	a	 large	number	of	
small	parts.	The	method	is	furthermore	said	to	facilitate	new	inspiration	to	ideas	and	solutions	
in	 the	 end	 of	 the	 idea	 generation.	 The	members	 of	 the	 focus	 group	were	 asked	 to,	 during	 15	
minutes,	 build	 a	 storing	 solution	 for	 hallways	 by	 using	 LEGO®.	 After	 finishing,	 each	member	
presented	 each	 solution	 in	 front	 of	 group	 and	 everyone	 had	 the	 chance	 to	 ask	 questions	 and	
further	discuss	and	generate	new	ideas	of	further	development	of	each	prototype.	The	method	
resulted	 of	 various	 versions	 of	 solutions	 and	 ideas,	 which	 many	 interesting	 aspects,	 as	 for	
example	to	put	wheels	underneath	the	product,	 to	make	 it	more	adaptable.	However,	a	minus	
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with	 the	 workshop	 was	 the	 time	 limitation,	 which	 was	 especially	 obvious	 in	 the	 end	 of	 the	
workshop.	 It	 should	with	 advantages	have	been	performed	during	more	 than	15	minutes.	On	
the	other	hand	a	workshop	over	all	can	be	strenuous	for	the	participants	since	 it	requires	 full	
concentration	and	brain	activity,	therefore	3	hours	(excluding	the	brake)	was	appropriate.	
	
From	the	start,	the	idea	generation	mostly	focused	on	how	to	store	things,	but	not	on	the	main	
design	 of	 the	 furniture	 and	 module	 system.	 This	 made	 the	 ideas	 hard	 to	 adapt	 and	 further	
develop.	 Therefore	 an	 analysis	 of	 2-dimensional	 forms	 was	 used.	 It	 was	 an	 approach	 used	
earlier	within	 the	 education	 in	 a	 course	 of	 figuration	 and	was	 supposed	 to	help	developing	 a	
form	and	design	of	 the	main	product.	By	grouping	 things	close	 to	each	other,	a	gestalt	 can	be	
created	 according	 to	 Monö	 (1997),	 which	 also	 mention	 this	 as	 the	 proximity	 factor.	 The	 2-
dimentional	forms	were	based	on	six	equilateral	triangles,	squares	and	circles,	each	one	based	
on	a	diameter	of	50	mm	(Figure	25;	Appendix	10).		

	

Figure	25:	Examples	of	combinations	from	the	approach	of	2-dimensional	forms	

	
The	 forms	were	 further	built	 together	 in	different	 combinations	 for	 coming	up	with	different	
shapes.	After	as	many	combinations	as	possible	were	made,	their	forms	were	reconstructed	by	
dividing	them	into	smaller	parts.	The	parts	were	further	used	in	new	combinations.	During	this	
figuration	 practice,	 plenty	 of	 new	 forms	 were	 discovered.	 Several	 pieces	 of	 each	 form	 were	
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further	 built	 upon	 each	 other	 in	 different	 combinations.	 At	 this	 point,	 the	 approach	 of	
modularity	was	taken	into	account,	since	the	developed	product	was	supposed	to	work	for	all	
three	 personas,	 in	 other	 words	 supposed	 to	 be	 suitable	 irrespectively	 on	 space	 and	 need	 of	
storage	area.	In	the	context	of	art,	Gershenson,	Prasad,	&	Zhang	(2003)	considers	modularity	as	
“…	the	use	of	several	basic	modules	for	constructing	large	collection	of	different	structures	…	it	
allows	diversity	and	variability	from	a	combination	of	a	few	basic	elements”	(p.	297).		There	are	
many	 advantages	 with	 using	 the	 approach	 of	modularity.	 For	 example,	 modularity	 is	 said	 to	
introduce	 to	 flexibility	 in	 function	 as	well	 as	 in	meeting	 the	 users´	 needs	 (Gershenson	 et	 al.,	
2003),	which	in	this	case	is	an	important	aspect.	Further	the	users	themselves	get	the	chance	to	
combine	the	different	modules,	which	ends	up	with	a	product	that,	suiting	personal	needs	and	
tastes	Carlson-Skalak	(1998),	and	thus	gets	more	personal	as	well	as	adaptable.	The	approach	of	
2-dimensional	forms	resulted	in	about	50	different	form	combinations.	
	

3.3.2 Concept	selection	and	development	
This	chapter	aims	to	describe	the	concept	development	process	 in	 two	steps.	 In	 the	 first	step,	
the	proposals	of	the	product´s	shape	were	analyze,	and	three	concepts	were	selected	for	further	
development.	 In	 the	 second	 step,	 one	 of	 the	 three	 concepts	 was	 selected	 for	 being	 further	
developed	and	combined	with	other	ideas	of	storage.	
	

Concept	selection	1	
To	base	the	module	system	upon	one	form,	showed	to	be	the	most	suited	method.	Additionally	
from	a	manufacturing-	and	practical	perspective,	since	it	would	only	be	necessary	to	build	and	
manufacturing	one	basic	form.	 	An	analysis	of	the	completed	figures	was	further	made,	at	first	
based	on	 impression	and	space	attractiveness.	The	analysis	 resulted	 in	 three	chosen	concepts	
for	 further	 development.	 The	 next	 step	was	 to	make	 sketches,	 to	 demonstrate	 dimensions	 as	
well	as	more	combinations	of	the	modules	placed	next	to	each	other.	
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Concept	1:	LÖV	
The	 first	 concept	 consisted	 of	 a	 symmetric	 basic	 form	 similar	 to	 a	 leaf;	 therefor	 it	 got	 the	
Swedish	name	LÖV.	LÖV	has	smooth	shapes	and	together	with	one	or	several	LÖV	modules,	 it	
creates	different	forms	and	expressions	(Figure	26).	
	

	
Figure	26:	Sketch	of	concept	1	–	LÖV	
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Concept	2:	FJÄLL	
The	second	concept,	FJÄLL,	consisted	of	a	cuboid	with	one	diagonal	side	and	got	its	name	due	to	
its	 shape,	 reminding	 of	 the	 form	 of	 a	 mountain.	 Together	 with	 several	 modules	 of	 FJÄLL,	
different	symmetric	forms	are	created	depending	on	how	the	modules	are	placed	upon	or	next	
to	each	other	(Figure	27).	
	

	

Figure	27:	Sketch	of	concept	2	-	FJÄLL	
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Concept	3:	JOKK		
The	third	concept	was	named	JOKK	(sami	word	for	rivulet)	because	of	its	sharp	top,	reminding	
of	a	wave.	As	 for	the	other	concepts,	 JOKK	created	different	 forms	when	being	combined	with	
several	modules	(Figure	28).	

	
Figure	28:	Sketch	of	concept	3	-	JOKK	

	
The	 three	 concepts	 were	 further	 analyzed	 and	 developed	 by	 CAD-models	 (Computer-Aided	
Design	models).		These	models	were	made	in	Siemens	NX,	a	program	aimed	for	product	design,	
engineering	and	manufacturing.	On	the	programs´	website5,	it	is	further	described	as	a	tool	for	
building	 visualizations	 of	 physical	 products,	 by	 two	 or	 three-dimensional	 graphics	
representations.	 Siemens	 NX	 was	 furthermore	 chosen,	 because	 of	 its	 advantages	 tools	 for	
making	 technical	drawings	as	well	as	exploded	views,	adapted	earlier	within	 the	education	of	
Industrial	Design	Engineering.	
	

																																								 																					
5	http://www.plm.automation.siemens.com	
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After	 the	 CAD-models	were	 built,	 a	meeting	with	 a	 lector	 in	 figuration	 at	 Luleå	 University	 of	
Technology	was	scheduled,	for	further	discussion	concerning	the	figure	combinations.	To	get	an	
outside	perspective	of	how	the	shapes	appeared,	as	well	as	to	discuss	the	results	with	a	person	
with	 professional	 affiliation	 to	 the	 subject	 generated	 interesting	 and	 rewarding	 insights.	 The	
lector,	B.Holmqvist6,	among	others	mentioned	symmetry	as	a	key	for	making	a	product	appeal	
harmonies,	which	all	three	chosen	concepts	did,	alone	as	well	as	combined	in	groups.		
	
To	better	perceive	the	size,	dimensions	as	well	as	the	shapes	of	the	different	concepts,	three	full-
scale	mock-ups	were	built.	Pietroforte,	Tombesi	and	Lebiedz	(2012)	presents	many	advantages	
with	building	them	since	“a	physical	object,	rather	than	a	graphic	or	digital	display,	becomes	the	
context	of	social	and	technical	interaction	during	which	tacit,	rather	then	explicit,	knowledge	is	
deployed	 to	 devise	 solutions	 to	 design	 and	 construction	 problems”	 (p.37).	 Simple	 mock-ups	
have	further	showed	to	generate	more	attention	in	form	of	comments	and	insights,	compared	to	
a	mock-up	 looking	 almost	 as	 a	 real	product	when	evaluating	 it	 (Brandt,	 2007).	Therefore	 the	
mock-ups,	 in	 this	 stage	 of	 the	 process,	 were	 built	 in	 cardboard.	 They	 further	 worked	 as	 a	
complement	to	the	CAD-models,	since	each	concept´s	real	size	was	possible	to	perceive.	 	All	of	
the	three	mock-ups	were	built	in	the	same	dimension,	600	x	1200	x	400	mm	(Figure	29).	

	
Figure	29:	Construction	of	three	full-scale	mock-ups	of	the	chosen	concepts	

	
As	opposed	to	the	rendering	of	concept	2,	the	angel	of	the	diagonal	was	decreased	in	the	mock-
up	in	order	so	see	if	the	shape	differed	a	lot,	or	if	it	could	stay	that	way	to	save	more	space	for	
storage.	 	Except	perceiving	the	sizes	of	 the	concepts	better,	 this	method	helped	to	realize	 that	
some	changes	needed	to	be	done	and	it	was	possible	to	see	if	the	planned	belongings	would	suit	

																																								 																					
6	Personal	communication,	Mars	16,	2016	
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inside	of	them.		Moreover,	this	facilitated	to	think	in	terms	of	possible	manufacture	methods	as	
well	as	materials	to	use.	
	

Concept	selection	2	
The	 three	 concepts	 and	 their	 attributes	 were	 compared	 to	 each	 other	 by	 using	 weighted	
objectives,	which	 is	a	concept	evaluation	method.	 It	 is	used	 for	comparing	concepts,	based	on	
each	design	concept´s	overall	value,	and	is	a	method	well	suited	for	choosing	which	concept	to	
develop	 into	 detail	 design	 (Van	Boeijen	 et	 al.,	 2013).	 	 Important	 criteria	 based	 on	 the	 design	
specification	 were	 made	 and	 weight	 from	 5	 to	 30	 points	 (on	 a	 total	 sum	 of	 100)	 due	 to	
importance.	 The	most	 important	 criteria	 got	 the	 highest	 score.	 Thereafter	 each	 concept	 was	
scored	 from	 1	 to	 10,	 due	 to	 how	 it	 fulfilled	 each	 criterion,	 and	 multiplied	 with	 each	 weight	
criteria.	 The	 total	 scores	 of	 each	 concept	 were	 then	 summed	 up,	 and	 the	 concept	 with	 the	
highest	 score	was	 the	 best	 concept	 due	 to	 the	 stated	 criteria.	 The	 evaluation	 ended	 up	with	
FJÄLL	as	being	the	concept	with	highest	score,	with	LÖV	not	far	behind	(Table,	1).	
	
Table	1	Concept	evaluation	by	using	weighted	objectives	

Weighted	Objectives	 LÖV	 FJÄLL	 JOKK	

Criteria	 Weight	 Score	 Total	 Score	 Total	 Score	 Total	

Modularity	capacity	 30	 7	 210	 6	 180	 3	 90	

Storage	capacity	 25	 6	 150	 5	 125	 3	 75	

Aesthetics		 25	 8	 200	 7	 175	 4	 100	

Ease	of	manufacturing	 15	 2	 30	 7	 105	 7	 105	

Ease	of	installation	 5	 3	 15	 6	 30	 6	 30	

Total	score	 100	 	 605	 	 615	 	 400	

	
The	method	contributed	a	holistic	view	of	pros	and	cons	of	each	concept,	and	contributed	to	an	
easier	choice	of	 concept.	However,	 since	user-centered-design	 is	based	on	 the	users	and	 their	
needs,	it	was	important	to	get	their	point	of	view	when	evaluating	the	three	concepts.	Therefore,	
a	 short	 questionnaire	was	 carried	 out	 as	 a	 first	 user	 test,	 and	 answered	 by	 the	 focus	 group,	
representing	the	users,	together	with	the	three	personas.		 	
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The	questionnaire	was	based	on	the	tree	basic	renderings	of	the	concepts,	and	next	to	each	one,	
an	example	of	how	it	could	be	organized	was	presented	(Figure	30).	

	
Figure	30:	CAD-models	of	the	three	concepts;	1	(LÖV),	2	(FJÄLL)	and	3	(JOKK)	

	
The	concepts	evaluation	showed	that	FJÄLL	appeared	to	be	far	superior	compared	to	the	other	
concepts.	It	got	five	out	of	seven	votes	of	the	focus	group,	when	the	concepts	were	compared	in	
an	 aesthetic	 point	 of	 view	 (due	 to	 how	 pleasant/harmonious	 they	 appealed,	 in	 a	 scale	 1-3,	
where	1	was	the	most	pleasant	one).	This	test	as	well	as	the	weighted	objectives	showed	that	
FJÄLL	was	the	most	advantages	concept,	and	therefore	chosen	for	further	development.	
	 	



	

 

	
CHAPTER	3	–	METHOD	AND	IMPLEMENTATION	

	
	 	

55 

3.4 	IMPLEMENTATION	

This	chapter	consists	of	the	final	phase	within	IDEO´s	design	process,	containing	detail	design	of	
FJÄLL,	which	was	the	concept	chosen	for	further	development.		
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Idea	generation	-	interior	design	
The	outside	form	and	dimensions	of	the	module	FJÄLL	was	set,	but	the	inside	still	needed	to	be	
developed.	 By	 combining	 new	 ideas	 with	 those	 developed	 in	 an	 early	 stage	 of	 the	 idea	
generation,	new	sketches	were	made.	In	this	stage	it	was	necessary	to	go	back	to	the	Inspiration	
phase	 several	 times,	 to	make	 sure	 the	 ideas	 covered	 the	 users’	 needs.	 An	 early	 idea	 of	 using	
icons	for	facilitating	the	structure	was	among	others	combined	with	the	new	ideas.	The	concept	
development	ended	up	with	five	different	interior	of	the	module,	FJÄLL	(Figure	31).		

	
Figure	31:	Idea	sketches	of	five	different	interior	versions	of	FJÄLL	

	
When	the	interior	was	set,	new	CAD-models	were	built	to	visualize	the	whole	concept.	The	five	

Mixed storage:

Storage for guests:

Storage for the upper body: Storage for the lower body:

Storage of importance:
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different	modules,	their	functions	and	how	they	could	be	combined,	was	furthermore	visualized	
by	the	CAD-models.	 	 It	showed	to	be	of	great	 importance	to	build	these	models,	since	some	of	
the	interior	dimensions	had	to	be	modified,	when	real	dimensions	were	set	when	building	the	
CAD	models.	However,	this	among	others	resulted	in	a	decreased	number	of	boxes	for	storage	
inside	of	the	module.		
	

Material	analysis	
To	 gain	 more	 knowledge	 of	 commonly	 used	 materials	 within	 furniture	 design,	 a	 material	
analysis	was	made.	It	was	done	by	comparing	different	furniture	and	their	materials,	online	as	
well	as	in	different	stores	as	for	example	at	IKEA	and	Royal	Design.	Different	fabrics	were	also	
obtained	 in	 order	 to	 see	 how	 they	 could	 be	 combined,	 and	 create	 different	 sense	 and	
expressions	(Figure	32;	Figure	33).	This	aspect	was	important	since	the	design	was	supposed	to	
be	inspired	by	nature	material,	as	well	as	create	a	relaxed	and	a	stylistically	pure	appearance.			

	

Figure	32:	Collected	fabrics	compared	with	different	wood	types	
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Figure	33:	Comparison	of	material	combinations	

	
All	 the	 observed	 and	 collected	 materials	 were	 compared	 and	 measured	 in	 order	 to	 better	
understand	 how	 to	 estimate	 the	 dimensions	 and	 thickness	 of	 components	 included	 in	 the	
modules.	 	 The	 analysis	 contributed	 knowledge	 of	 commonly	 used	 materials,	 standard	
dimensions	 as	 well	 as	 knowledge	 within	 manufacturing	 methods	 and	 different	 ways	 of	
mounting	 furniture.	 It	 helped	 to	make	 a	 decision	 concerning	 the	 choice	 of	material,	 from	 an	
economic,	aesthetic	as	well	as	a	sustainable	perspective.	The	decisions	concerning	the	materials	
were	not	obvious	and	more	knowledge	within	the	subject	was	necessary	to	gain.		
	

Prototyping	and	manufacturing	methods	
Out	of	the	five	types	of	modules,	one	of	them	was	chosen	for	further	development	in	form	of	a	
prototype.	 The	 aim	 of	 building	 this	 prototype	 was	 not	 to	 visualize	 its	 final	 materials,	 but	 to	
visualize	 its	 full-scale	 dimensions,	 functions	 and	 over	 all	 design,	 to	 discover	 if	 modifications	
were	 necessary.	 Compared	 to	 the	 mock-ups	 built	 during	 the	 first	 concept	 development,	 the	
prototype´s	height	was	supposed	to	be	decreased	100	mm,	in	order	to	make	the	storage	more	
reachable	 if	 the	 modules	 are	 stacked	 upon	 each	 other.	 Since	 the	 standard	 measure	 for	 wall	
heights	is	2400	mm,	this	change	generated	200	mm	of	space	between	the	modules	and	the	roof.	
The	 dimensions	 of	 each	 module	 and	 its	 interior	 were	 initially	 based	 on	 observations	 and	
measurements	of	commonly	stored	belongings.	For	instance,	measurements	of	magazines,	post	
and	jackets	were	collected,	to	base	the	module	dimensions	upon.		To	make	sure	as	many	people	
as	 possible	 could	 use	 the	 product	 (Henry	 Dreyfuss	 Associates,	 2002),	 anthropometric	



	

 

	
CHAPTER	3	–	METHOD	AND	IMPLEMENTATION	

	
	 	

59 

measurements	were	taken	into	account	(e.g.	measures	of	shoes,	heights,	and	reach).	This	is	why	
the	 height	 for	 instance	was	 decreased	 100	mm,	 as	well	 as	why	 the	 shoe	 rackets´	 dimensions	
were	set	to	250	x	240	mm.		
	
However,	the	module	providing	mixed	storage	was	chosen	for	this	purpose	(Figure	34),	since	it	
contained	 storage	 functions	 from	 each	 one	 of	 the	 other	 existing	 modules.	 Additionally	 this	
module	could	visualize	as	many	functions	as	possible	(e.g.	storage	of	shoes,	jackets,	hats,	gloves,	
post	and	keys).		

	
Figure	34:	The	module	chosen	for	being	visualized	as	a	full-scale	prototype	

	 	

PROTOTYP	

TEORI	 RESULTAT	SYFTE	&	MÅL	 PROCESS	
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Initially	new	sketches	were	made	to	visualize	the	mounting	of	the	module	(Figure	35).		

	
Figure	35:	Sketch	of	an	exploded	view	visualizing	the	mounting	of	the	prototype	

	
Furthermore,	all	dimensions	and	measurements	were	visualized	by	technical	drawings,	which	
were	an	important	element	for	building	the	prototype.	As	for	the	CAD-models,	Siemens	NX	were	
used	for	this	purpose	as	well.	The	program	was	especially	well	suited	for	the	technical	drawings,	
since	the	drawings	were	based	on	the	CAD-models	built	earlier,	and	hence	time	efficient	since	it	
was	not	necessary	to	rebuilt	them.	
	
To	 save	 time,	 the	 prototype	 was	 built	 out	 of	 shelves,	 which	 were	 made	 of	 particleboards,	
covered	 with	 melamine,	 which	 was	 a	 cost	 effective	 material.	 Melamine	 stripes	 were	 further	
used	 for	covering	the	edges	after	sawing	out	 the	parts	 from	the	boards.	By	using	dowels	with	
the	diameter	6	 and	8	mm,	 and	wood	glue,	 the	boards	were	 furthermore	 assembled.	By	using	
dowels,	the	assembling	appeared	invisible,	which	were	suitable	for	the	prototype.	The	module	
was	mainly	manufactured	by	cutting	machining,	which	according	to	 Johannesson	et	al.	 (2013)	
includes	sawing,	milling	and	drilling.	Milling	was	however	not	used	for	building	the	prototype.	
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The	module	was	 supposed	 to	 be	 built	 with	 a	 thickness	 of	 16	mm,	 but	 this	measure	was	 not	
available	when	 the	material	 was	 bought.	 Therefore,	 the	 dimensions	 in	 the	 technical	 drawing	
were	changed.	The	boards	were	obtained	in	the	dimension	18	x	600	x	2480	mm	as	well	as	18	x	
300	 x	 1800	 mm.	 In	 total,	 six	 shelves	 with	 these	 dimensions	 were	 used	 for	 the	 parts	 of	 the	
prototype,	which	further	were	sawed	out	by	using	a	band	saw	(Figure	36).	

	
Figure	36:	Machines	used	for	sawing,	drilling	and	planing	

	
After	all	parts	were	sawed,	a	drilling	machine	was	used	for	making	holes	for	the	dowels.	Holes	
for	the	hinges	were	also	made	before	assembling	the	parts,	because	of	lack	of	space	for	drilling	
afterwards.	For	all	parts	with	visible	sawed	edges,	the	stripes	were	added	by	using	iron	in	order	
to	hide	the	partible	board	(Figure	37).		

	

Figure	37:	Assembling	of	the	parts	as	well	as	mounting	of	the	lists	
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At	 first	 the	shelves	as	well	as	 the	 inside	wall	were	assembled,	secondly	 the	 left,	 right,	 top	and	
bottom	sides	were	added.	Next,	the	hinges	were	mounted,	and	finally	the	backside	was	added.	
For	 the	 inside,	 three	 boxes	 needed	 to	 be	 built,	 as	well	 as	 a	 box	 installed	with	 hooks	 for	 key	
storage.	 The	 three	mentioned	 boxes	were	made	 out	 of	 100	%	 stamped	 polyester,	which	was	
supposed	 to	 resemble	 wool.	 It	 was	 bought	 as	 arcs,	 each	 with	 the	 dimension	 320	 x	 510	mm	
(Figure	38).	Each	side	of	the	boxes	was	cut	out	from	the	arcs,	but	5	mm	shorter	in	each	direction	
compared	to	 the	openings	 in	 the	cabinet,	 in	order	to	 fit	properly	when	opening	each	box.	The	
sides	were	sewed	together	by	needle	and	cotton	line	and	each	box	were	equipped	with	a	handle	
in	leather	imitation.		

	
Figure	38:	Construction	of	the	prototype	

	
The	 icons	 for	 storage	 of	 each	 belonging	 were	 made	 in	 Adobe	 InDesign.	 On	 its	 website7	the	
program	 is	described	 as	 a	 software	 tool	 usually	used	 for	 creating	 layouts.	The	design	of	 each	
icon	 was	 based	 upon	 the	 same	 graphical	 design	 as	 the	 furniture	 itself,	 in	 order	 to	 create	 a	
common	 appearance.	 The	 icons	 were	 further	 printed	 as	 templates	 and	 wrapped	 in	 plastic	
before	they	were	mounted	on	the	boxes.	This	was	a	visualization	of	the	icons,	and	not	the	final	
choice	 of	material	 and	 look.	 To	 create	 a	 stylistically	 pure	 appearance	 from	 the	 outside	 of	 the	
prototype,	no	visible	pullers	were	created.	Instead,	an	elastic	opening	mechanism	was	mounted	
on	the	inside,	which	makes	it	possible	to	open	the	door,	by	slightly	pressing	it	from	the	outside.	
The	result	of	the	full-scale	prototype	is	visualized	on	the	next	page	(Figure	39)		
	

																																								 																					
7	https://www.adobe.com/se/products/indesign.html	
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Figure	39:	The	prototype	

	
The	prototype	provides	storage	of	shoes,	keys,	importance	as	well	as	clothes.	It	also	assists	the	
memory	of	the	user,	by	the	icons	reminding	of	where	to	place	and	find	belongings	(Figure	40).	

	

Figure	40:	The	inside	of	the	prototype	
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Down	below	 close	 up	 pictures	 of	 the	 interior	 of	 the	 prototype	 are	 displayed.	 The	 fist	 picture	
shows	the	boxes	made	 for	storage	of	gloves,	hats	and	outdoors	pants	(Figure	41).	The	second	
picture	 exemplifies	 storage	 of	 wallet,	 mobile	 phone,	 keys	 and	 shoes	 (Figure	 42).	 The	 third	
picture	shows	the	hinges	as	well	as	the	opening	mechanism	of	the	front	door,	and	the	hooks	for	
storage	of	jackets	(Figure	43).		

	

Figure	41:	The	boxes	made	for	the	prototype	

	

Figure	42:	Close	up	pictures	of	storage	possibilities	

	

Figure	43:	Hinges	of	door	and	hooks	for	storage	of	jackets	
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When	the	full-scale	prototype	was	finished	a	final	user	test	was	performed	in	cooperation	with	
the	 focus	 group	 (Figure	 44).	 They	 evaluated	 the	 design	 and	 its	 functions	 as	 well	 suggested	
further	changes	and	improvements.	

	
Figure	44:	Pictures	from	the	user	test	of	the	prototype	

	
The	focus	group	were	asked	to	come	up	with	own	opinions,	as	well	as	to	discuss	some	concerns	
regarding	 the	 aesthetics,	 discovered	 while	 building	 the	 prototype.	 It	 resulted	 in	 a	 common	
discussion	concerning	further	development	(e.g.	of	boxes,	its	icons	and	pullers).	The	focus	group	
agreed	in	the	appearance	of	the	icons,	which	size	and	color	needed	to	be	changed.	Furthermore,	
the	materials	of	the	boxes	were	discussed	especially	in	terms	of	durability.	In	this	case	the	boxes	
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were	made	with	a	thickness	of	5	mm,	but	in	real	at	least	10	mm	would	be	necessary.	Once	again,	
the	 possibility	 of	 using	wood	 as	 the	 bases	 of	 the	 boxes	was	 discussed.	 The	 pullers	were	 also	
considered,	whether	to	substitute	them	by	holes	or	another	kind	of	puller,	since	the	prototype	
seemed	to	get	a	more	stylistically	appearance	by	reducing	the	numbers	of	colors	and	materials.	
The	 icons	were	 also	discussed,	 since	 they	 seemed	 to	 attract	 too	much	attention	 and	 could	be	
increased	and	still	fulfilling	its	aim,	without	disturbing	the	design.		
	

Material	selection	
After	the	prototype	was	established	a	short	flashback	to	the	Inspiration	phase	was	necessary	to	
study	the	inspiration	mood	board	as	well	as	the	collected	material	of	the	users.	This	was	made	
for	making	a	final	decision	concerning	the	materials	of	the	modules.	The	considered	materials	
for	the	modules	were	wood,	medium	density	fiberboards	(MDF)	or	compact	laminate,	which	is	a	
high-pressure	 laminate.	 All	 of	 them	were	 usable	 as	materials	 for	 furniture,	 but	 had	 different	
characteristics,	price	and	were	manufactured	in	different	ways.		When	comparing	the	prices	of	
the	 materials	 on	 different	 websites,	 compact	 laminate	 showed	 to	 have	 a	 remarkable	 price,	
significantly	more	 expensive	 than	 the	 others.	 Therefore	 compact	 laminate	were	 no	 longer	 an	
option	as	being	the	frame	of	the	modules	itself,	only	if	being	combined	with	the	MDF.		
	
The	MDF	was	more	suited	 for	 the	modules	and	 is	commonly	used	 for	 furniture,	constructions	
and	interior	designs	SPANOLUX	(2011).	It	is	manufactured	by	mixing	raw	wood	fibers	with	glue,	
and	thereafter,	in	a	dry	condition	pressed	together.	The	fiberboards	are	usually	available	with	a	
thickness	 between	 6-38	 mm,	 and	 usually	 have	 a	 density	 of	 650	 to	 800	 kg/m3	 according	 to	
SPANOLUX	(2011).	These	fiberboards	can	further	be	sawed,	drilled,	milled,	laser	cut	and	sanded	
without	causing	material	damage.	They	are	furthermore	perfectly	suited	for	paint	finish	because	
of	its	smooth	surface	and	edges.		
	
The	MDF	can	also	be	powder	coated	with	a	preferable	color.	Powder	paint	is	not	only	durable,	
among	others	it	is	also	environment	friendly	and	has	a	low	production	cost	SPANOLUX		(2011).	
Another	 advantage	with	 powder	 coating	 is	 that	 one	 single	 layer	 is	 enough,	 compared	 to	wet	
paint	 for	 instance,	 that	 requires	 many	 operations	 to	 achieve	 the	 same	 result.	 Unfortunately,	
SPANOLUX		(2011)	mentions	that	powder	paint	is	not	preferable	for	all	types	of	MDF.	The	MDF	
was	an	alternative	on	its	own,	if	being	colored.	Another	alternative	was	to	cover	the	MDF	with	
compact	 laminate,	 and	 thus	 get	 all	 the	 advantages	 with	 compact	 laminate	 without	 being	 too	
expensive.	The	problem	with	MDF	was	the	fact	that	raw	material	is	needed	each	time	an	MDF	is	
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manufactured	SPANOLUX		(2011).		
	
The	 last	 alternative	was	 to	 use	 solid	wood.	 A	 study	made	 on	 customers	 at	 a	major	 furniture	
retail	 chain,	 showed	 that	 customers	 mention	 wood	 as	 good	 looking,	 valued,	 reliable,	
environmentally	friendly	as	trendy	and	archaic	(Pakarinen,	1999).	The	result	showed	wood	as	
being	 an	 appreciated	 material	 to	 young	 as	 well	 as	 older	 people.	 The	 investigation	 further	
showed	that	most	wood	consumers	(as	material	in	furniture)	concerns	about	the	environment	
as	 well	 as	 safety,	 which	 is	 similar	 to	 the	 user	 group	 in	 this	 work.	 	 Additionally,	 the	 results	
showed	that	84	%	of	 the	respondent	 found	wood	as	having	superior	advantages	compared	 to	
other	 raw	 materials	 (Pakarinen,	 1999),	 which	 shows	 its	 potential	 compared	 to	 other	
substituting	materials.	 The	 environment	 impact	 of	wood	 is	minimal,	 non-polluting	 and	wood	
can	 be	 recycled	 (Thompson,	 2013).	 The	 author	 further	 recommends	 wood	 with	 certification	
schemes	 such	 as	 PEFC	 or	 FSC,	 which	 gives	 the	 producer	 an	 assurance	 of	 sustainable	 timber	
source.	
	
To	get	expertise	advice	before	making	the	decision,	an	experienced	architect	within	interior	and	
furniture	design	was	contacted.	The	architect	B.Harström8	agreed	in	using	solid	wood	ahead	of	
homogenous	 materials	 as	 fiberboards	 and	 laminates.	 The	 architect,	 as	 well	 as	 other	
researchers9,	 emphasized	 in	 the	benefits	of	wood;	 it	 is	durable,	 recyclable	 and	environmental	
friendly.	In	addition,	the	architect	described	wood	as	a	“tactile”	material,	which	gives	a	different	
expression	due	to	its	surface	compared	to	other	materials.	As	described	earlier	in	this	Master´s	
thesis,	 it	 is	of	great	 importance	to	develop	products	responding	to	the	users	needs	in	order	to	
succeed	 on	 the	 market.	 This	 in	 combination	 with	 the	 material	 advantages,	 ended	 up	 with	
choosing	solid	wood	as	the	main	material	of	the	final	product.		
	
There	are	many	different	kinds	of	wood	to	choose	between,	which	furthermore	have	different	
properties.	 Since	 the	 product´s	 appearance	 was	 of	 great	 importance	 and	 the	 customers	
emphasized	 darkness	 in	 their	 hallway	 as	 a	 problem,	 it	 was	 important	 to	 make	 the	 product	
appeal	as	bright.		There	were	two	options,	painting	the	modules	in	a	light	color	(and	loosing	its	
natural	appearance)	or	keeping	its	original	structure	and	choose	a	bright	wood	type	with	high	
amount	 of	 aesthetics.	 The	 last	 option	was	more	 fetching	 and	 further	 research	was	made	 for	

																																								 																					
8	Personal	communication,	April	3,	2016	

9	Presented	in	a	previous	section	
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comparing	different	wood	types.	After	evaluating	the	wood	types	by	comparing	their	properties,	
appearance	 and	 usability	 within	 furniture	 design;	 solid	 Ash	 was	 chosen	 as	 material	 for	 the	
modules.	Ash	is	a	durable	and	well-suited	material	for	areas	that	are	exposed	for	abrades	(e.g.	
shelves)	and	 is	commonly	used	within	 furniture	design	(Träcentrum,	2005).	Furthermore	this	
wood	type	was	chosen	since	it	corresponded	with	the	material	used	in	inspiration	mood	board.	
Even	if	Ash	was	chosen	as	the	standard	wood	type,	other	alternatives	could	be	offered,	due	to	
the	users´	personal	taste	and	economic	conditions.	Several	wood	types	well	suited	for	furniture	
(Träcentrum,	2005)	are	listed	down	below	(Table	2).	The	prices	are	collected	from	websites	of	
two	building	suppliers,	Bauhaus10	and	Beijerbygg11,	and	are	meant	as	a	comparison	and	not	as	
the	final	cost	of	material	for	manufacturing.	
	

Table	2:	Prices	of	different	wood	types	

	
There	 were	 several	 alternatives	 to	 choose	 between	 concerning	 the	 materials	 of	 the	 storage	
boxes	 inside	 of	 the	 modules.	Wood	 was	 one	 alternative,	 but	 needed	 rails	 to	 not	 get	 stacked	
when	 pulling	 out	 the	 boxes.	 This	 alternative	 would	 require	 increased	 steps	 within	 a	
manufacturing	perspective,	as	well	as	require	smaller	boxes	due	to	the	rails.	Another	alternative	
was	 to	 build	 the	 boxes	 out	 of	 100	 %	 pressed	 wool	 (with	 a	 thickness	 of	 about	 10	 mm).	 As	
mentioned	 before,	 it	 is	 the	 designer’s	 responsibility	 to	 make	 sure	 the	 developed	 product	 is	
sustainable	environmentally	friendly.	An	alternative	to	the	wool	could	be	polyester,	but	that	is	a	
material	that	is	made	out	of	plastic,	not	environmentally	friendly	and	therefor	not	an	option	in	
this	case.	A	last	alternative	was	a	mix	of	wood	and	wool.	For	instance,	the	box	could	be	made	out	

																																								 																					
10	http://www.bauhaus.se/bygg/tra-1/limfog.html?p=3	

11	http://www.beijerbygg.se/store/privat/interi%C3%B6r/garderob-och-f%C3%B6rvaring/hyllplan/hyllplan-

18x1200-vit?artikel=303003	

	

MATERIAL	(18	x400x1200	mm):	 PRICE	(SEK):	

Ash	 349	

Spruce	 149	

Pine	 90	

Oak	 329	

Birch		 239	
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of	wood	and	have	wool	stripes	on	each	side,	 to	make	 the	box	slide	out	gently	without	getting	
stocked.	This	could	generate	a	different	expression	compared	to	pure	wood,	be	less	expensive	
could	even	be	more	durable,	since	the	box	had	to	be	pulled	out	frequently.		
	
The	materials	for	the	icons	were	not	an	obvious	choice.	They	could	be	made	out	of	several	kinds	
of	materials,	but	it	was	important	to	not	end	up	with	a	product	with	too	many	colors/materials.	
The	materials	could	be	made	in	leather	for	example,	but	it	could	require	handmade	icons,	which	
might	end	up	too	expensive	to	manufacture.	Another	alternative	that	was	more	fetching	was	to	
make	 them	 out	 of	 steel,	which	 is	 a	material	 that	 can	 be	 recycled	 over	 and	 over	 again.	 If	 this	
option	 was	 chosen,	 the	 icons	 could	 further	 be	 treated	 with	 different	 metal	 colors,	 and	 for	
instance	 give	 an	 expression	 of	 gold,	 brass,	 copper	 or	 silver.	 It	 could	 further	 increase	 the	
appearance,	 luxury	 feeling	 in	 other	 words	 increase	 the	 aesthetics.	 The	 developed	 clips	 for	
holding	the	modules	together	were	supposed	to	be	made	out	of	steel	as	well.	They	could	further	
be	powder	coated	in	the	same	metal	color	as	the	icons	as	well	as	the	hinges,	to	create	harmony	
as	well	 as	 to	hold	down	 the	number	of	 colors.	To	visualize	 all	 details,	 as	well	 as	 the	modules	
with	 its	 final	 materials,	 new	 renderings	 were	 established,	 as	 a	 final	 step	 in	 this	 product	
development	process.			
	

3.5 RELIABILITY	AND	VALIDITY		
This	 subchapter	 contains	 a	 short	description	of	how	unreliable	data	has	been	avoided	during	
the	process.	When	collecting	data	from	the	users	as	a	basis	of	the	design	process,	it	is	important	
to	 keep	 in	 mind	 that	 data	 can	 be	 interpreted	 in	 different	 ways,	 depending	 on	 the	 person	
analyzing	it.	Furthermore	the	data	could	appear	different	depending	on	the	participants	sharing	
it.	 To	make	 sure	 the	 data	 gathered	 from	 the	 users	 is	 reliable,	 quality	 as	 well	 as	 quantitative	
research	 has	 been	 performed,	 complementing	 each	 other.	 Different	 scientific	 methods	 have	
been	used,	 as	well	 as	 a	 high	number	of	 respondents	have	been	participating,	when	gathering	
information	about	the	users	needs	and	experienced	problems.	
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4 	FINAL	RESULTS	
This	chapter	contains	the	final	result	and	its	including	components.	The	chapter	is	divided	into	
two	chapters,	FJÄLL	and	Fulfillment	of	the	design	specification.		

4.1 FJÄLL		
The	 final	 concept	FJÄLL	 consists	of	 the	basic	 form	developed	 in	 the	
Ideation	phase	(Figure	45),	but	with	storage	interior	available	in	five	
different	 standard	 versions.	 Further,	 these	 five	 versions	 were	
developed	 during	 the	 Implementation	 phase	 and	 are	 based	 on	 the	
sketches	made	in	that	stage	of	the	project.		
	
Each	 module	 has	 the	 width	 600	 mm	 (400	 mm	 on	 the	 top),	 height	
1100	mm	and	depth	400	mm.	The	topside	as	well	as	the	bottom	side	
of	FJÄLL	 is	horizontal,	which	makes	 it	possible	 to	place	 interior	(for	
example	a	lamp)	on	top	of	it,	if	only	having	one	module	in	the	hallway,	
or	 several	 placed	 next	 to	 each	 other.	 Each	 module	 has	 further	 two	
horizontal	 openings	 (10	mm	height);	 one	 on	 the	 top,	 and	 one	 on	 the	
bottom,	both	placed	on	the	backside	of	the	module	(Figure	46).	

	
Figure	46:	Dimensions	of	the	basic	form	of	FJÄLL	and	its	backside	openings	(to	the	right).		

	
The	 openings	 are	made	 to	 create	 an	 air	 gap	 if	 the	 stored	 belongings	 (e.g.	 jackets)	 are	 damp.	
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Figure	45:	The	basic	form		
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Further,	 the	 openings	 work	 as	 ports	 for	 attaching	 chargers	 for	 the	 phone	 for	 instance.		
Additionally,	 they	work	 as	 gaps	 for	 attaching	 security	 devices,	 in	 order	 to	make	 the	modules	
fixed	if	being	placed	on	top	of	each	other.	These	security	devices	can	further	be	attached	to	the	
wall;	 to	 make	 sure	 the	 module	 is	 secured	 from	 tipping.	 These	 devices	 are	 available	 in	 two	
versions,	where	the	 first	one	 is	made	 for	securing	a	module	standing	alone	(Figure	47;	Figure	
48).	The	device	is	mounted	to	the	wall,	and	the	module	is	thereafter	attached	to	it.	

	
Figure	47:	The	security	device	made	for	one	module	

	
Figure	48:	The	security	device	attached	to	the	backside	of	the	module	
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The	second	security	device	 is	made	for	combining	and	securing	two	modules	placed	on	top	of	
each	other	(Figure	49).	Both	devices	further	consist	of	laser	cut,	bended	steel,	which	further	is	
powder	coated	in	a	gold	metallic	color	(as	a	suggestion).	It	is	up	to	the	customer	to	decide	the	
color	in	order	to	get	a	personal	touch.	However,	the	standard	options	are	gold,	silver,	brass	and	
copper,	since	they	work	well	together	with	the	ach	and	wool.	The	hinges,	hooks,	as	well	as	icons	
(described	further	down)	are	supposed	to	be	delivered	in	the	same	color	as	the	security	devices,	
in	order	to	create	a	stylistically	pure	design.		

	

Figure	49:	The	second	security	device,	made	for	attaching	two	modules	to	each	other	

	
Each	module	has	an	intercalary	door,	attached	with	two	hinges	on	the	inside,	which	not	disturb	
the	design	of	the	module	from	the	outside.	The	door	opens	by	slightly	pressing	it	inwards,	by	its	
elastic	mechanism.	However,	by	having	an	intercalary	door,	there	is	no	need	to	install	any	base	
or	legs	in	the	bottom	of	the	module,	since	the	door	can	be	opened	without	touching	the	floor.	If	
requested	the	inside	of	the	door	can	be	treated	with	a	magnetic	color,	and	work	as	a	magnetic	
board	for	storage	of	post-its	and	notes	of	important	things	to	remember,	before	leaving	home.	
Because	of	this,	each	module	 is	constructed	with	a	gap	with	a	distance	of	24	mm	between	the	
inside	of	the	door	and	the	shelves.	This	makes	it	possible	to	provide	the	door	with	magnets,	and	
still	being	able	to	close	it.	Another	option	is	to	endue	the	module	with	a	mirror	on	the	inside	of	
the	door,	in	the	same	form	as	the	door	itself.	A	mirror	is	an	interior	detail	most	people	usually	
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have	 and	use	 in	 their	 hallway12.	 It	would	 further	 suit	well	 for	 the	 top	module,	 if	 the	modules	
were	placed	on	top	of	each	other.	However,	as	a	complement,	a	mirror	could	be	placed	on	the	
bottom	module	as	well	to	provide	whole-body	mirror.		
	
Most	 of	 the	 shelves	 or	 boxes	 inside	 each	 module	 is	 also	 provided	 with	 a	 door,	 and	 each	 is	
supposed	to	include	an	icon	(2	mm	thickness)	telling	the	user	where	each	belonging	should	be	
placed	 (Figure	 50).	 This	 is	 made	 to	 facilitate	 structure	 and	 help	 the	 user	 to	 easily	 find	 the	
belongings	when	leaving	home.	The	modules	are	provided	with	the	set	up	icons,	and	can	easily	
be	placed	on	preferred	door,	 if	 the	user	wants	to	store	the	belongings	 in	other	boxes	than	the	
suggested	ones.	No	 text	will	 be	visible	when	 the	 icons	are	placed	on	 the	modules.	The	 text	 is	
only	provided	to	clarify	the	icons´	meaning,	in	order	to	facilitate	the	user	before	attaching	them	
to	the	modules.	The	icons	are	attached	on	the	boxes	and	inside	doors	by	the	small	tines	on	their	
backside,	by	using	a	hammer.		

	
Figure	50:	The	icons	with	a	golden	metallic	appearance	

	

																																								 																					
12	According	to	the	results	of	the	questionnaire	made	in	the	Inspiration	phase	
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The	modules	 are	 not	 delivered	mounted,	 in	 order	 to	 make	 the	 haulage	 more	 environmental	
friendly	(flat	packaging).	However,	 to	keep	high	amount	of	aesthetics,	no	holes	 for	screws	are	
supposed	 to	 be	 visible	 after	 the	mounting	 as	 for	 the	 built	 prototype.	 Therefore,	 the	modules	
have	 to	be	mounted	with	wood	glue	by	 the	user	 itself.	 Further,	 each	module	 can	be	 switched	
upside	down	as	well	as	turned	around,	to	the	users´	own	satisfaction.	Nevertheless,	this	option	
has	to	be	made	before	deliver,	since	some	parts	cannot	be	turned	upside	down	afterwards.		This	
is	because	of	the	holes	for	coat	hangers	(which	are	prepared	on	one	side),	as	well	as	some	of	the	
boxes,	 (which	 cannot	 be	 turned	 upside	 down	 and	 still	 suit	 the	module).	 As	 a	 suggestion	 the	
position	of	the	modules	are	therefor	ordered	after	the	users	own	request.		
	
The	five	standard	interior	versions	of	the	module	FJÄLL	are;	SAREK,	AKTSE,	SKIERFE,	ABISKO	and	
NUOLJA	 (Figure	 51).	 These	 modules	 are	 named	 based	 on	 childhood	 memories	 from	 the	

mountain	areas,	 in	the	north	of	Sweden.	Each	module	and	its	 functions	are	described	in	detail	
further	down.	

	

Figure	51:	The	five	standard	interior	versions	of	FJÄLL	

	
	 	

FJÄLL	
SAREK	 AKTSE	 SKIERFE	 ABISKO	 NUOLJA	

TEORI	SYFTE	&	MÅL	 PROCESS	 RESULTAT	
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SAREK:	
This	 module	 is	 named	 after	 one	 of	 the	 national	 parks	 in	 the	 municipality	 of	 Jokkmokk.	 The	
module	mainly	 contains	 of	 hallway	 storage	 for	 one	 person,	 and	 provides	 storage	 of	 the	most	
commonly	 stored	 belongings.	 It	 is	 the	module	 the	 prototype	was	 based	 upon	 and	 comprises	
storage	of	three	pair	of	shoes,	at	least	four	jackets,	storage	of	outdoor	pants,	hats,	gloves	keys,	
post,	wallet	and	mobile	phone.	The	keys	are	stored	on	hooks	on	the	right	side	of	the	box,	with	a	
list	underneath	to	catch	them	if	 falling	down	(Figure	52).	The	hooks	anyhow,	are	supposed	to	
include	ordinary	 crooks	 to	promote	 this	problem.	However,	on	 the	other	 side	of	 the	box,	 two	
partitions	provide	the	user	with	storage	of	mobile	phone	as	well	as	wallet.		The	left	door	in	the	
top	is	meant	for	storage	of	post,	including	postcards,	magazines,	unpaid	bills	et	cetera.	
	
	

	

	

Figure	52:	SAREK	and	a	close	up	picture	of	its	storage	of	keys	and	valuables	
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AKTSE:	
This	 module	 is	 named	 after	 the	 “port”	 of	 Sarek	 national	 park	 and	 the	 famous	 nature	 trail	
Kungsleden.	The	module	provides	storage	of	clothes	used	for	the	upper	body.	In	other	words	it	
contains	 storage	of	 at	 least	 eight	 jackets	and	 includes	 three	boxes	 for	 storage	of	hats,	 scarves	
and	gloves	for	instance	(Figure	53).	
	
	
	 	

Figure	53:	AKTSE,	provides	storage	for	the	upper	body	
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SKIERFE:	
SKIERFE	got	its	name	after	a	famous	mountain	near	Aktse	in	Sarek	national	park.	This	module	
contains	boxes	for	storage	of	cloths	for	the	lower	body	(Figure	54).	It	includes	shelves	for	shoes	
(with	different	heights)	and	one	large	box	for	outdoor	pants.		The	shoe	shelves	does	not	contain	
any	doors,	 in	order	to	gain	a	holistic	view	of	where	each	pair	of	shoes	is	stored	when	opening	
the	module,	instead	of	being	compelled	to	search	for	them.		The	depth	of	the	shelves,	340	mm,	is	
developed	based	on	anthropometry	measures,	to	suit	as	many	shoes	as	possible,	only	1	%	of	the	
population	has	bigger	sizes	(Pheasant,	1996).	
	
	

Figure	54:	SKIERFE,	provides	storage	for	the	lower	body	
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ABISKO:		
This	module	is	named	after	a	national	park	in	the	municipality	of	Kiruna.	This	module	provides	
storage	of	belongings	mainly	related	to	smaller	devices	(Figure	55).	It	contains	storage	of	keys,	
magazines,	 newspapers,	 advertisements,	 post	 cards,	 unpaid	 bills	 as	 well	 as	 wallets,	 mobile	
phones	et	cetera.	Furthermore	this	module	also	provides	storage	of	bags	and	a	stool,	which	also	
is	commonly	used	in	the	hallway,	when	tying	shoes	for	instance.	The	left	box	in	the	top	provides	
storage	of	keys	on	both	sides	of	the	inner	wall,	as	well	as	a	list	with	catches	keys	if	falling	down.	
The	four	doors	to	the	right	on	the	top	of	the	module	are	meant	for	post.	The	two	bigger	ones	are	
made	for	storage	of	magazines	as	well	as	advertisements.	The	smaller	ones	are	made	for	storage	
of	unpaid	bills	as	well	as	post	cards.	The	box	 in	 the	middle	of	 the	module	provides	storage	of	
valuable	(e.g.	mobile	phone	and	wallet)	and	its	inside	is	divided	into	six	partitions.	

	

Figure	55:	ABISKO,	mainly	provides	storage	of	valuables	
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NUOLJA:	
The	 last	module	 is	named	after	a	mountain	near	Abisko,	and	 is	designed	especially	 for	guests	
(Figure	 56).	 It	 provides	 storage	 of	 five	 pair	 of	 shoes	 in	 different	 heights,	 jackets	 as	well	 as	 it	
includes	 one	 box	 for	 storage	 of	 hats	 and	 one	 for	 gloves.	 By	 using	 this	 module	 the	 user	 can	
separate	its	own	and	the	guests´	clothes.	
	
	
	
	

Figure	56:	NUOLJA,	provides	storage	for	guests	
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The	users	are	able	to	choose	which	of	the	five	module	types	to	combine,	and	can	choose	one	or	
several	 of	 each	 type	 depending	 on	what	 they	mainly	 store	 in	 their	 hallway	 (i.e.	 due	 to	 their	
specific	needs).	This	makes	the	concept	adaptable	on	families	of	different	sizes	and	interests,	as	
well	as	in	different	hallways,	small	as	large	ones.	The	users	are	furthermore	provided	with	the	
possibility	to	choose	which	side	of	the	module	that	is	the	top,	bottom,	front	and	backside	(Figure	
57).	

	
Figure	57:	The	basic	form,	furnished	in	different	ways	

	
As	mentioned	 before,	 this	 decision	 has	 to	 be	 done	 before	 the	modules	 are	 obtained,	 since	 in	
some	cases	the	interior	differs	due	to	is	position	(e.g.	some	boxes	and	holes	for	hooks).		Among	
others	 this	 concerns	SKIERFE,	where	 the	 function	of	 its	box	depends	on	 the	placement	of	 the	
module	(Figure	58).	

	

Figure	58:	Example	of	SKIERFE	in	and	"up	side	down"	version	
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The	 users	 can	 combine	 the	 modules	 in	 their	 own	 way	 (e.g.	 to	 better	 reach	 the	 stored	
belongings).	It	is	also	a	way	for	the	users	to	decide	parts	of	the	design,	since	the	modules	creates	
different	patterns	and	forms,	depending	on	how	they	are	combined.	Down	below	some	module	
combinations	are	displayed	(Figure	59;	Figure	60).	
	

	
Figure	59:	Examples	of	two	modules	combined	in	different	ways	

	

	
Figure	60:	Example	of	how	several	modules	can	be	combined	

	 	



	 	

 

	
CHAPTER	4	–	FINAL	RESULTS	

	
	 	

82 

4.2 FULFILLMENT	OF	DESIGN	SPECIFICATION	

The	 final	 solution	 fulfills	 all	 demands	 and	 almost	 all	 whishes	 stated	 in	 the	 design	 speciation	
(Figure	61).	

	
Figure	61:	Fulfillment	of	demands	and	whishes	

DESIGN SPECIFICATION
REQUIREMENT     EXPLANATION         DEMAND       WISH   

PERFORMANCE 
Offer storge of:
 - jackets     Min: 4 pc      √	    

 - shoes      Min: 2 pair      √
 - other outdoor clothing   Hats, gloves, socks etc     √ 

 - smaller devices    Keys, post, phone, wallet etc    √
Promote structure             √
Adaptable             √
         

EXTRA FEATURES
Mirror                √
Magnetic	board/whiteboard		 	 	 	 	 	 	 	 	 	 	 	 	 √
Lock                  -

SIZE
Based on the minimum standard   Max: W:1200  D:400   H:2200   (mm)             √
mesurements of hallways          

AESTETIC AND APPEARANCE
Discreet colors            √    

Harmonious/calm	appearance	 	 	 	 	 	 	 	 	 	 √     

Nature inspired            √    

 

INNOVATION
Appearance         Different	compared	to	existing	solutions     √
MATERIALS
Durable            Withstand moisture    √
Sustainable             √
Environmentally friendly        When the material is produced   √
Recycleable       Renewable materials    √
High quality       Last for many years    √
                   

ERGONOMICS
Reachable        Body mesurment based on anthropometry √
SAFTEY
Stable		 	 	 	 	 	 Does	not	easily	tip		 	 	 	 √
Protectable      Does not harm the user    √

INSTALLATION     
Mounted by the user              √
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5 	DISCUSSION		
This	 chapter	 contains	 a	 discussion	 of	 the	 over	 all	 result;	 from	 the	 inspiration,	 ideation	 and	
implementation	phase,	as	well	as	the	final	results.	Furthermore	the	chapter	covers	sub	chapters	
covering	the	relevance	as	well	as	further	recommendations.	
	

5.1 PROCESS	AND	METHODOLOGY		

This	 chapter	 covers	 a	 discussion	 of	 the	 approach	 and	 outcome	 of	 the	 phases;	 Inspiration,	
Ideation	and	Implementation.	
	

5.1.1 Inspiration	
The	 inspiration	 phase	 contributed	 a	 lot	 of	 usable	 information,	 concerning	 the	 users	 and	 the	
hallway	 environment.	 Trends	 were	 analyzed,	 current	 storage	 solutions	 on	 the	 market	 were	
investigated	 and	material	 was	 collected	 in	 order	 to	 summarize	 own	 inspiration	 as	 well	 as	 a	
personal	idiom.		
	
The	questionnaire	focusing	on	the	user	group	was	the	first	performed	investigation,	which	was	
made	to	explore	the	current	problems	connected	to	hallways.	 It	was	further	made	to	discover	
who	experienced	 these	problems.	Furthermore	 it	was	 important	since	 it	 showed	potential	 for	
developing	a	product	to	solve	these	problems,	and	was	as	Fallowfield	(1995)	mentioned	a	good	
way	 of	 obtaining	 valuable	 information.	 However,	 it	 was	 of	 significance	 to	 analyze	 the	
questionnaire	with	a	critical	approach	and	in	retrospect	a	more	specific	scale	approach	should	
have	been	used	 to	 facilitate	 the	 responding,	which	 in	 turn	 could	have	 to	make	 the	data	more	
reliable.	Fallowfield	(1995)	on	the	other	hand,	recommended	this	kind	of	approach	when	asking	
questions	instead	of	making	statements,	as	well	as	trying	out	the	questionnaire	on	a	small	group	
of	people	before	handing	it	out,	which	also	was	done	in	this	case.		
	
The	 design	 probes	 performed	 by	 the	 focus	 group	 complemented	 the	 questionnaire,	 since	 the	
generated	 pictures	 were	 actually	 from	 the	 hallway	 context	 and	 the	 current	 storage	 could	 be	
investigated	 from	 distance.	 As	 (Mattelmäki,	 2006)	 stated,	 it	 was	 a	 user-centered	 design	
approach,	 which	 involved	 the	 users	 in	 the	 process.	 The	method	 resulted	 in	many	 rewarding	
pictures,	but	was	on	the	other	hand	a	method	which	results	could	have	been	affected	depending	
on	the	participants.	They	were	asked	not	to	style	their	hallway	before	taking	the	pictures,	but	it	
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is	no	guarantee	they	did	not.	However,	the	design	probes	confirmed	the	problem	with	keeping	
order	and	structure	 in	the	hallway,	as	well	as	the	hallway	often	is	narrow	and	the	storage	are	
often	small.	This	information	was	important	for	understanding	the	users	and	their	problems.	In	
addition	 valuable	 information	 concerning	what	 the	 users	 store	 in	 their	 hallway	 and	whish	 to	
store	was	gained.	However,	beyond	 the	advantages	of	 the	 focus	group	and	 their	 contribution,	
the	 personas	were	 as	Boeijen	 et	 al.	 (2013)	mentioned	 helpful	 during	 the	whole	 development	
process,	 and	a	 complement	 to	 the	 focus	group.	 It	helped	 to	keep	 the	 idea	generation	open,	 to	
always	keep	in	mind	to	develop	a	solution	focused	on	the	user	group	and	their	lifestyles.		
	
When	further	discussing	trends	and	the	possibility	of	 following	them	or	not,	 it	 is	 important	to	
see	 it	 from	 different	 views.	 In	 this	 case,	 one	 of	 Dieter	 rams’	 principles	was	 challenged,	 since	
trends	affects	people	and	their	opinions	towards	products	(Hohle	&	Teigen,	2015),	which	also	
was	proved	in	the	second	questionnaire	concerning	aesthetics.	It	is	understandable	that	a	micro	
trend	 that	 only	 lasts	 for	 about	 a	 year	 is	 preferable	 to	 avoid,	 in	 order	 to	 make	 the	 product	
durable	and	not	replaced.	Rapidly	changes	on	the	market	as	Rams	(1984)	calls	it,	could	however	
get	related	to	the	micro	trends,	which	seem	wise	to	avoid	 if	designing	a	durable	product.	This	
reflection	is	one	reason	to	why	Dieter	Rams´	trend	principle	about	avoiding	trends	is	not	taken	
into	account	in	this	Master´s	thesis,	which	concerns	mega	trends	due	to	its	advantages.		
	
As	Bohgard	 et	 al.	 (2008)	mentioned,	 the	benchmarking	 can	 result	 in	 a	 discovered	 gap	on	 the	
market,	and	in	this	case	modularity	based	hallway	storage	was	the	identified	gap.	There	were	a	
few	already	existing	solutions	identified,	but	they	neither	focused	on	hidden	storage	nor	narrow	
hallways.	 They	were	 further	 not	 space	 efficient,	 as	 apposed	 to	 the	 developed	 solution	 in	 this	
Master´s	thesis.	
	

5.1.2 	Ideation	
The	 idea	generation	 resulted	 in	many	various	 ideas.	 In	 retrospect,	 the	 idea	generation	should	
have	 started	with	 generating	 ideas	 concerning	 the	 form	of	 the	 product.	 In	 that	way,	 it	would	
have	been	easier	from	the	start,	to	further	generate	ideas	concerning	how	to	satisfy	the	users´	
needs.	When	starting	in	the	opposite	direction	it	was	hard	to	adapt	the	ideas	to	a	non-existing	
product	 form,	which	often	ended	up	with	sketches	on	solutions	based	on	a	regular	wardrobe.	
However,	 some	 creative	 ideas	 were	 developed	 anyhow,	 but	 the	 most	 innovative	 ideas	 were	
generated	when	using	the	approach	of	2-dimensional	forms.	After	the	form	of	the	modules	were	
set	it	was	easier	to	come	up	with	ideas	of	inside	solutions.		
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	The	concept	development	included	two	concept	selections.	The	first	concept	selection	in	form	
of	an	analysis,	 alone	as	well	 as	 together	with	 the	 lector	 in	 figuration	could	 in	 retrospect	have	
been	more	extensive.	However,	in	that	stage	it	was	not	convenient	to	make	a	concept	selection	
matrix	 for	 instance,	 since	 the	 selection	 only	 concerned	 aesthetic	 appearance.	 In	 the	 second	
concept	selection,	after	dimensions	were	set,	manufacturing	methods	considered	and	feedback	
had	been	given	by	the	focus	group,	 it	was	more	convenient	to	perform	weighted	objectives,	 in	
order	 to	 facilitate	 the	 selection.	 In	 this	 stage,	 there	were	more	 data	 available,	 and	 thus	more	
criteria	 to	 take	 into	account.	The	 full-scale	mock-ups	 for	example,	 that	visualized	the	modules	
and	 its	 aesthetics	was	of	 great	 importance,	 since	 it	decisions	 concerning	dimensions	 could	be	
stated	afterwards.		
	

5.1.3 Implementation		
The	results	of	the	implementation	phase	included	all	details	from	aesthetics	to	construction	and	
manufacturing	 methods.	 In	 other	 words	 all	 final	 decisions	 were	 made	 and	 the	 developed	
product	was	completed.	There	were	many	aspects	to	consider	concerning	the	material	selection,	
when	valuing	all	the	alternatives	from	an	economic	as	well	as	an	environmentally	perspective.	
When	 starting	 to	 build	 the	 prototype,	 the	 materials	 were	 still	 not	 completely	 set	 as	 well	 as	
economic	aspects;	therefore	it	differs	from	the	final	result	in	appearance.	To	build	a	prototype	
was	 thus	of	 advantages,	 since	 it	 contributed	with	knowledge	of	 and	an	understanding	of	how	
the	module	 could	be	manufactured.	One	discovered	problem	was	 for	example	 that	 the	hinges	
made	it	impossible	to	mount	a	door	to	the	post	storage	shelf,	since	they	were	too	big.	Therefor	it	
was	necessary	to	rethink	the	construction	or	to	scan	the	market	for	smaller	hinges,	which	still	
was	invisible	from	the	outside	and	opening	the	door	by	slightly	pressing	it	inwards.	
	

5.2 	FINAL	RESULTS	
FJÄLL	 is	 an	 innovative	 concept,	 which	 offers	 an	 adaptable	 choice	 of	 storage	 in	 hallways	 of	
different	sizes,	even	if	it	is	designed	to	suit	narrow	ones.	Combined	with	several	modules	it	can	
create	 symmetric	module	 systems,	which	 in	 turn	 increases	 the	aesthetics	as	well	 as	 it	 gives	a	
stable (Monö, 1997)	 and	 harmonious	 impression	 (Lidwell	 et	 al.,	 2010).	 If	 studying	 the	
translation	of	Maslow´s	hierarchy	of	needs	(Maslow,	1943),	the	developed	product	fulfills	needs	
in	 all	 stages	 of	 the	 pyramid.	 	 If	 translating	 the	 needs	 into	 design	 (Lidwell	 et	 al.,	 2010),	 the	
product	initially	fulfills	the	basic	needs	in	terms	of	functionality	and	reliability,	since	it	provides	
storage	of	 the	most	 commonly	 stored	belongings	 in	a	hallway	as	well	 as	work	properly	 (user	
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test).	The	product	further	fulfills	the	need	of	usability,	since	it	is	easy	to	use	and	do	not	mislead	
the	user.	Furthermore	it	fulfills	the	need	of	proficiency	since	it	encourages	improving	oneself,	to	
keep	order	and	structure	among	the	belongings.	The	fulfillment	of	the	final	need	on	the	top	of	
the	pyramid,	creativity,	can	be	discussed	since	 the	product	has	 to	 interact	with	 the	user	 in	an	
innovative	way.	 In	 this	 case	 the	 product	 interacts	with	 the	 user	 by	 the	 icons,	 telling	 the	 user	
where	 to	 store	 belongings	 as	 well	 as	 where	 to	 find	 them.	 Using	 icons	 is	 not	 a	 new	 way	 of	
interacting,	but	it	is	a	tool	that	interacts	fast	and	quiet,	which	could	be	preferable	in	a	stressful	
context	for	instance.	This	is	especially	relevant	if	reverting	to	some	of	the	stress	symptoms	that	
Jakobsson	and	Aronsson	(2015)	mentioned	(e.g.	tunnel	vision,	poor	overview	and	concentration	
difficulties).	
	
The	icons	made	for	facilitating	structure	and	assist	the	users,	were	based	on	images	that	people	
could	relate	to,	in	order	to	make	sure	the	interface	was	well	design,	and	thus	had	high	amount	of	
affordance	(Danielsson,	2001).	The	only	icon	(or	symbol)	necessary	to	learn	before	using	it	was	
the	one	for	storage	of	valuables,	with	an	image	of	an	exclamation	mark.	The	reason	to	this	was	
to	avoid	pilfering,	since	an	icon	of	a	phone	or	wallet	might	be	too	tempting	for	uninvited.					
	
There	were	many	 options	 concerning	 the	 choice	 of	materials	 of	 FJÄLL,	 but	when	 thinking	 in	
terms	of	durability,	the	choice	of	wood	as	the	main	material	was	obvious	due	to	all	its	positive	
attributes	 Pakarinen	 (1999).	 Furthermore,	 even	 if	 the	 trend	 of	 sustainability	 contrary	 to	
expectation	would	be	replaced,	wood	 is	still	a	 timeless	material	 (A.Lundqvist),	and	would	still	
remain.	
	

5.2.1 Persona	satisfaction	
If	reverting	to	the	three	personas	representing	the	user	group,	FJÄLL	can	be	adapted	in	different	
ways	to	satisfy	their	specific	needs.	Emelie	 for	 instance,	who	is	a	hard	working	single	woman,	
has	an	interest	in	shopping	and	owns	a	lot	of	clothes	and	not	least	shoes.	For	her	the	best	option	
could	be	to	combine	SAREK	and	SKIERFE,	since	she	needs	the	basic	storage	of	post,	keys,	mobile	
phone	and	wallet	(SAREK)	as	well	as	extra	storage	of	shoes	(SKIERFE).		
	
Robert	 on	 the	 other	 hand,	 lives	with	 his	 girlfriend	 and	 both	 of	 them	 are	 performing	 outdoor	
activities	and	thus	they	have	a	lot	of	clothes	in	their	hallway.	For	them	four	modules	would	be	a	
good	option.		They	have	many	jackets	and	other	upper-body	belongings,	therefore	two	modules	
of	 AKTSE,	 one	 module	 each	 would	 be	 preferable.	 They	 also	 needs	 storage	 of	 their	 shoes,	
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outdoor-pants	 as	 well	 as	 their	 valuables	 and	 post,	 therefore	 they	 also	 need	 one	 module	 of	
SKIERFE	as	well	as	one	of	ABISKO.		
	
Camilla	lives	with	her	husband,	daughter	and	dog	and	they	need	a	lot	of	storage.	For	their	family	
the	best	option	would	be	 four	modules,	but	 in	 this	case	one	each	of	AKTSE,	SKIERFE,	ABISKO	
and	NUOLJA.		AKTSE	is	suitable	since	their	need	of	storage	of	many	jackets,	as	well	as	their	hats,	
gloves	and	 scarves.	 SKIERFE	 is	necessary	 for	 storing	 their	 shoes	and	 their	daughter´s	overall.		
ABISKO	provides	storage	for	the	whole	family´s	post	as	well	as	their	keys	and	valuables,	but	it	
also	 provides	 storage	 of	 a	 stool,	which	 is	 especially	 useful	 since	 they	 need	 to	 sit	 down	when	
dressing	 their	daughter	before	 leaving	 their	home.	This	module	also	provides	storage	of	 their	
bags.	Last	but	not	least	Camilla	and	her	family	needs	extra	storage	for	their	guests	and	therefore	
AKTSE	is	a	good	option.		
	

5.3 	REFLECTIONS	
This	 Master´s	 thesis	 has	 among	 others	 contributed	 with	 knowledge	 in	 how	 to	 design	 an	
adaptable	product	that	works	for	a	 large	target	group,	 independent	on	the	their	way	of	 living.	
Further	 it	has	shown	how	a	product	can	be	designed	with	a	high	amount	of	aesthetics	and	be	
stylistically	pure,	but	still	 letting	 the	users	adapt	 it	 to	 their	personal	 taste	and	 to	 furthermore	
fulfill	their	specific	needs.	Additionally,	it	has	contributed	with	knowledge	in	how	to	develop	a	
product	that	is	durable,	environmentally	friendly	and	still	trendy.		
	
The	 result	 of	 this	 Master´s	 thesis	 can	 relate	 to	 an	 economic,	 ecological	 as	 well	 as	 a	 social	
sustainable	 development.	 Throughout	 the	 entire	 process	 it	 has	 been	 kept	 in	 mind,	 since	 the	
designer	has	the	ability	to	influence	in	what	way	the	product	impact	on	the	environment	(Romli 

et al., 2015).	The	product	has	been	designed	in	materials	that	is	recyclable	as	well	as	renewable,	
in	order	to	contribute	to	an	economic,	ecological	as	well	as	social	sustainability.	Moreover,	the	
manufacturing	methods	used	for	producing	the	product	are	carefully	chosen	(e.g.	the	choice	of	
using	powder	coating	instead	of	metal	lacquering)	to	reduce	the	environmental	impact.		
	

5.4 	RECOMMENDATIONS	

There	are	things	that	still	need	to	be	considered	before	implementing	FJÄLL	on	the	market.	First,	
the	construction	of	the	module	has	to	be	further	developed.	The	dimension,	16	mm	that	was	set	
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as	the	thickness	of	the	modules	has	no	theoretical	background	(except	by	analyzed	solutions	on	
the	market),	in	terms	of	abrasion	resistance	calculations.	Therefore	this	part	should	be	further	
investigated,	and	might	result	in	an	increased	or	decreased	measure	depending	on	these	results.	
Further,	no	tests	have	been	made	on	the	abrasion	resistance	of	 the	security	devices,	made	for	
attaching	two	modules	to	each	other	and	the	wall,	when	the	modules	are	placed	on	top	of	each	
other.	Therefore,	further	investigations	concerning	the	security	devices	and	its	construction	are	
recommended.		
	
The	icons	need	further	development	in	terms	of	a	design	to	make	them	suitable	for	laser	cutting.	
Since	the	inside	of	an	icon	will	be	cut,	parts	of	the	icon	itself	will	disappear,	and	thus	the	icon	get	
less	clear.	 In	addition	their	attachment	construction	needs	 further	development,	since	no	 icon	
was	built	in	its	real	material	and	no	tests	were	made	concerning	how	they	were	attached	onto	
the	module.		
	
Since	 the	 shelves	 inside	 the	module	 is	 not	meant	 for	 heavy	 storage,	 their	 thickness	might	 be	
changed	 as	 well.	 A	 thinner	 construction	 would	 be	 preferable	 to	 get	 more	 space	 for	 storage.	
Tolerances	 for	 the	 construction	 also	 need	 to	 be	 specified,	 in	 order	 to	 make	 it	 easier	 to	
manufacture	 and	mount	 the	modules.	 Additionally,	 the	manufacturing	 procedure	 needs	 to	 be	
developed,	 as	well	 as	 calculations	of	manufacturing	 costs	 and	 in	which	 scale	FJÄLL	 should	be	
produced.	When	this	is	done,	the	price	of	each	module	needs	to	be	calculated.		
	
Concerning	the	materials	chosen	for	the	concept,	some	of	them	might	need	to	be	changed	as	
well.	As	a	suggestion,	different	ways	of	combining	materials	of	the	boxes	should	be	considered	
and	tested,	to	come	up	with	a	solution	that	is	both	attractive	from	an	economical	as	well	as	
manufacturing	perspective.		
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6 CONCLUSIONS		
This	 chapter	 aims	 to	 summarize	 this	 Master´s	 thesis	 in	 terms	 of	 answering	 the	 research	
questions	stated	in	the	beginning	of	the	project,	based	on	the	theoretical	framework	presented	
in	this	report.	The	chapter	concludes	with	a	discussion	concerning	how	the	final	result	fulfilled	
the	aim	and	project	goals	defined	in	the	start	of	the	project.		
	

Research	question	1:		
In	what	way	 can	a	product	 for	hallway	environment	 create	 a	 sense	of	 calmness	 in	 a	 stressful	
context?	
	
To	start	with,	the	form	of	the	developed	product	was	of	great	 importance.	The	product	had	to	
express	a	pure	stylistically	appearance,	with	as	few	details	as	possible	(Rams,	1984).	Therefore	
hinges	 as	 well	 as	 pullers	 were	 hidden	 (only	 visible	 on	 the	 inside),	 to	 create	 a	 minimalistic	
appearance.	Calmness	could	further	be	created	based	on	several	aesthetic	theories,	for	instance	
by	not	involving	too	many	materials	and	colors	at	the	same	time.	Additionally,	by	adding	doors	
to	 the	modules,	all	 stored	belongings	were	 invisible	 from	the	outside.	This	contributed	with	a	
less	messy	appearance,	compared	to	a	hat	rack	for	instance.		
	

Research	question	2:	
How	 should	 the	 product	 be	 designed	 for	 making	 the	 users	 keep	 their	 belongings	 more	
structured?	
	
To	make	the	users	keep	structure	among	their	belongings,	icons	were	created	and	attached	on	
the	outside	of	the	doors	and	boxes.	This	helps	the	users	to	create	routines	since	they	always	get	
reminded	 of	where	 to	 put	 and	 find	 each	 belonging.	 Since	 each	 type	 of	 belonging	 has	 its	 own	
place,	this	will	facilitate	the	user	to	always	put	it	back	on	its	place	and	to	easier	find	it	(i.e.	keep	
it	more	structured)	
	

Research	question	3:		
How	does	Dieter	Rams	design	principles	work	for	a	product	design	that	add	value	to	user,	and	is	
it	more	innovative	compared	to	similar	solutions?	
	
Dieter	Rams	principles	of	good	design	was	well	adaptable	on	this	project.	As	mentioned	before,	
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the	 trend	principle	was	questioned,	 but	 still	 taken	 in	 account	 since	 to	develop	a	product	 that	
was	 only	 durable	 for	 a	 few	 years	 was	 not	 an	 option,	 especially	 not	 due	 to	 today´s	 climate	
changes.	The	developed	product	fulfills	all	principles.	It	is	innovative,	since	no	similar	solution	
for	hallway	storage	is	so	far	found	on	the	market.	The	product	is	useful,	since	it	helps	the	users	
to	keep	structure	among	their	belongings,	and	can	be	adaptable	on	families	of	different	amount	
of	members,	different assumptions	and	needs.	
	
	Further	 the	 product	 is	 aesthetically	 appealing	 and	 has	 a	 pure	 stylistically	 appearance.	 The	
product	is	understandable	due	to	its	icons	that	easily	guide	the	user	to	keep	order	and	to	easily	
find	the	belongings.	Additionally,	the	product	is	discreet	and	neutral,	and	allows	the	user	to	put	
its	own	personal	touch	on	the	product,	and	therefore	it	also	fulfills	the	principle	of	unobtrusive.	
The	product	 is	 through	down	 to	 the	 last	detail,	 and	has	 a	minimalistic	 appearance,	 especially	
from	the	outside.	However,	the	inside	of	the	product	could	have	been	made	of	fewer	parts,	but	
these	 parts	 were	 on	 the	 other	 hand	 necessary	 in	 order	 to	 create	 space	 for	 different	 storage	
areas.	 	Furthermore,	 the	product	 is	environmentally	 friendly,	due	 to	 its	material	as	well	as	 its	
ways	of	manufacturing.	Finally,	 the	product	 fulfills	 the	principle	of	as	 little	design	as	possible,	
since	of	the	clean	form	of	the	basic	module.	
	

Project	objectives	and	aims	
The	 overall	 objective	 of	 this	 thesis	 was	 to	 develop	 a	 solution	 that	 contributed	 to	 organize	
belongings	 in	 small	 areas,	 and	 thereby	 contribute	 to	 a	 better	 everyday	 life.	 The	 aim	 was	 to	
develop	 a	 conceptual	 idea,	 which	 was	 supposed	 to	 be	 visualized	 with	 material	 and	 ideas	 of	
manufacturing.	 The	 aim	 and	 over	 all	 objectives	 of	 this	 thesis	 was	 fulfilled	 by	 the	 developed	
product.	It	covers	storage	of	the	belongings	usually	stored	in	the	hallway	as	well	as	fulfills	the	
users´	needs,	all	of	this	based	on	an	investigation	of	the	user	group.	 	The	functions	of	the	final	
product	 were	 visualized	 by	 a	 full-scale	 prototype,	 and	 the	 final	 materials	 and	 over	 all	 by	
renderings,	this	in	order	to	fulfill	the	aim	of	this	Master´s	thesis	in	Industrial	Design	Engineering.	
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Red

Orange

Yellow

Green

Blue

Purple

White

Black

Gray

Positive associations:  Passion, love, strength, activity, warmth, energy, confidence, life  

Negative associations: Aggressiveness, rage, intensity, fierceness, blood 

Positive associations: Exiting, stimulating, jovial, lively, energetic, extroverted, sociable, 
intrusive and blustering when highly saturated

Negative associations: weakness and languid when unsaturated

Positive associations:  Cheerfulness, high-spirited, life-giving, bright future, hope, wisdom

Negative associations: Egocentric (when it is too strong)

Positive associations: Nature, vigorous growth, tranquil, refreshing, quiet, natural, relaxing 
(natural green)
Negative associations: common, tiresome, guilty, mold, decay, sickness and death

Positive associations: Calmness, security, comfort, contemplation, sobriety, cleanliness

Negative associations: Frightening, depressing, cold, sadness, passivity

Positive associations: Regale, dignified, exclusive, dignity, wealth

Negative associations: Lonely, mournful, pompous

Positive associations: Light, celestial, spiritual, hope, holiness, purity

Negative associations: Some nuances can appear unsettling, degenerate, morbid, narcotic

Positive associations: Power, status, elegance, richness, dignity

Negative associations: Fear, darkness

Positive associations: Modern, calm

Negative associations: Dreary, tedious, passive
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Alternativ 1 Alternativ 2 Alternativ 3
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- The	users	are	not	happy	with	the	storage	of	their	belongings	in	their	hall	today.	

Why?	
- Because	the	hall	is	often	messy.	

Why?	
- Because	it	is	hard	to	keep	order.	

Why?	
- Because	they	have	not	enough	storage	areas,	so	they	put	things	on	top	of	each	other	or	

on	the	floor.	
	

	
- The	users	are	not	happy	with	the	storage	of	their	belongings	in	their	hall	today.	

Why?	
- 	They	have	difficulties	to	find	their	belongings	when	leaving	their	home.	

Why?	
- Because	 they	have	 lack	 of	 order	 and	 structure,	 and	 their	belongings	are	often	put	on	

different	places.	
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PROBLEM DEFINITION

MISSION STATEMENT

When having a small hall, keeping order and 
having limited storage areas has shown to be the most 
significant problems. Clothes, shoes as well as smaller 
devices such as keys, phone and wallet are just examples 
of things needed to be brought when leaving home. This, 
in combination with time pressure, makes it hard to keep 
structure and difficult to find belongings stored in the hall.

”To design an innovative solution that helps the users to 
keep order in their narrow hallway, by providing smart 
storage that helps to keep structure and to remember 
important things to bring before leaving thome. The 
solution shall be adaptive and work for one singe per-
son as well as a family.”
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