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ABSTRACT	
Smart	Product-Service	Systems	(Smart	PSS)	have	recently	gained	increasing	focus	from	

manufacturers	 as	 market	 solutions	 due	 to	 their	 increasing	 relevance	 for	 consumers.	

Study	 by	 Valencia	 et.	 al	 (2015),	 however,	 pointed	 out	 to	 several	 challenges	 that	

designers	 face	while	engaged	 in	Smart	PSS	development.	 In	 this	research,	we	 focussed	

on	 two	 of	 those	 challenges,	 namely:	 on	 translating	 user	 values	 and	 needs	 into	

meaningful	interactions	that	create	value	as	well	as	on	understanding	the	Smart	PSS	use	

context	 in	 order	 to	 maximize	 value	 for	 the	 end	 users.	 To	 do	 so,	 we	 adopted	 Value-

Centered	 Design	 (VCD)	 framework,	 and	 adapted	 it	 for	 the	 needs	 of	 our	 project,	 thus	

developing	 the	Revised	VCD	 framework.	Therein,	Activity	Theoretical	HCI	 concepts	 as	

well	as	Human-Artifact	Model	were	used	to	explore	the	context,	and	focus	on	user	values	

and	 needs	 was	 emphasized	 in	 order	 to	 provide	 for	 understanding	 of	 end	 users.	 The	

research	 was	 further	 based	 upon	 the	 case	 study,	 wherein	 IdemoTrainer	 ®	 (digital	

fitness	 guide)	 was	 being	 developed	 with	 collaborating	 student	 designers	 from	 a	

partnering	 company	 DELTA.	 Subsequently,	 certain	 aspects	 of	 the	 framework	 were	

tested	with	the	student	designers	through	focus	group	and	questionnaire.	The	learnings	

from	the	whole	design	process	as	well	as	the	proposed	Revised	VCD	were	discussed	and	

presented,	followed	by	future	research	recommendations	in	hope	that	other	researchers	

and/or	practitioners	may	benefit	and	build	upon	this	study.	This	work’s	contribution	is	

manifested	 in	 the	 form	of	 critical	 presentation	 of	 the	Human-Artifact	Model,	 and	VCD	

framework,	which	adds	up	 to	 the	 limited	 literature	on	both	of	 the	 topics.	Last	but	not	

least,	 Smart	 PSS	 concept	 was	 clarified	 basing	 upon	 the	 ‘autonomous	 value’	 concept	

known	 from	 PSS	 literature.			

	

		

KEYWORDS:	value-centered	design,	value,	activity	theory,	Human-Artifact	Model,	Smart	

PSS,	Product	Service	Systems.	
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CHAPTER	1:	INTRODUCTION	
1.1	Introduction			
In	 the	 face	 of	 growing	 competition	 there	 is	 an	 increasing	 industrial	 trend	 where	

products	and	services	are	being	integrated	to	generate	value,	and	in	which	Information	

and	 Communication	 Technology	 (ICT)	 is	 playing	 a	 prominent	 role	 as	 an	 interface	

between	them	(Boehm	&	Thomas,	2013).	This	trend	is	a	direct	consequence	of	shifting	

demands	of	consumers	looking	for	“experience”	whether	they	own	or	rent	products.	As	

such,	 many	 manufacturing	 companies	 are	 switching	 to	 value-creation	 through	

producing	 “smart”	 products	 and	 integrating	 them	 with	 e-services	 to	 offer	 more	

wholesome	 market	 offerings.	 These	 market	 offerings	 are	 defined	 as	 Smart	 Product	

Service	Systems	(Smart	PSS)	(Valencia	et	al.,	2015).	Smart	PSS	are	based	on	the	concept	

of	Product	Service	Systems	 (PSS)	which	 is	a	value	proposition	 to	 consumers	based	on	

the	 inclusion	 and	 integration	of	 both	products	 and	 services	 (Baines	 et.	 al,	 2007).	 	The	

premise	of	using	ICT	within	smart	products	and	their	integration	with	e-services	bring	

forth	new	ways	to	support	and	mould	manufacturer-consumer	relationships.	Smart	PSS	

therefore	 presents	 companies	 with	 opportunities	 for	 adopting	 new	 business	 models	

allowing	them	to	focus	on	consumer	solutions	through	product	and	service	innovation.	

	

The	fact	that	a	product	is	called	“smart”	implies	expectations	on	behalf	of	end-users	that	

the	product	exhibits	certain	intelligent	characteristics	and	actions	(Rijsdijk	and	Hultink	

(2009).	But	despite	 the	obvious	 advantages	of	 sensors	 and	 ICT	 technology,	 Smart	PSS	

have	 been	 plagued	 by	 lacking	 an	 appropriate	 response	 to	 context,	 and	 delivering	

services	 with	 user	 understanding	 and	 empathy	 (Valencia	 et.	 al.,	 2014;	 Shih	 et	 al.,	

2016).	Having	interviewed	the	design	practitioners	of	Smart	PSS,	Valencia	et.	al.	(2014)	

identified	 that	 the	 designers	 face	 challenges	 in	 translating	 user	 values	 and	 needs	 to	

provide	 consumers	with	meaningful	 experiences	which	 they	 value	 in	 use.	 In	 order	 to	

create	 Smart	 PSSs	 that	 bring	 value	 to	 individual	 consumers	 and	 organizations,	 it	was	

also	acknowledged	that	it	is	necessary	to	have	a	thorough	understanding	of	the	user,	the	

company	and	 their	 context	 (Valencia	 et.	 al,	 2015).	Additionally,	 current	 approaches	of	

Smart	PSS	designers	towards	its	development	is	by	trial	and	error	where	tools	are	being	

adapted	to	its	design	(Valencia	et.al.,	2014).	This	issue	is	further	aggravated	as	there	is	

limited	literature	to	support	them	to	choose	best	practices	in	designing	Smart	PSS.		
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1.2	Research	objectives	&	Topic	delimitation	
Since	there	is	a	growing	interest	in	the	adoption	of	Smart	PSS	(Valencia	et.	al.,	2014),	we	

believe	 that	 a	 critical	 approach	 is	 vital	 for	 building	 this	 new	 wave	 of	 solutions	 in	

anticipation	of	their	more	widespread	dissemination.	The	definitive	success	of	a	Smart	

PSS	 development	 thus	 requires	 a	 methodology	 that	 helps	 designers	 understand	 the	

underlying	opportunities	so	that	their	solution	brings	maximal	value	to	the	end	users.	It	

is	also	vital	that	various	approaches	on	Smart	PSS	design	projects	are	well	documented,	

so	 that	 the	 generated	 knowledge	 can	 be	 built	 for	 future	 studies	 and	 projects.	

Accumulation	of	 such	knowledge	 could	 in	 the	 future	 lead	 to	development	 of	 a	 unified	

approach	towards	Smart	PSS	design	resulting	in	better	offerings	being	introduced	to	the	

market.		

	

In	this	paper,	we	investigate	the	issues	pertaining	to	development	of	a	“valuable”	Smart	

PSS	by	building	on	a	strong	understanding	of	 the	end	users,	and	the	concepts	of	value	

and	use	context.	The	research	limits	its	scope	to	the	end	users’	perspective	and	does	not	

include	organizational	and/or	other	stakeholders’	perspective.	We	review	the	literature	

in	 the	 field	 of	 Human	 Computer	 Interaction	 (HCI)	 to	 examine	 some	 of	 the	 design	

approaches	for	product	development	which	focus	on	value	perspective.	Our	research	is	

also	 informed	 by	 Activity	 Theoretical	 HCI	 in	 order	 to	 understand	 use	 context,	 and	

utilizes	 Human	Artifact	Model	 by	 Bødker	&	 Klokmose	 (2011)	 to	 inform	 the	 design	 of	

Smart	 PSS.	 Based	 upon	 these	 understandings	 we	 propose	 a	 revision	 of	 the	 Value	

Centered	 Design	 framework	 by	 Cockton	 (2005)	 while	 borrowing	 tools	 and	 methods	

from	a	variety	of	literature,	appropriating	their	use	for	Smart	PSS	development.	Hence,	

the	 authors	 of	 this	 dissertation	 will	 try	 to	 find	 the	 answer	 to	 the	 following	 research	

question:		

	

How	can	we	design	a	Smart	PSS	that	maximizes	the	value	provided	to	consumers?		

The	main	research	question	will	therefore	be	guided	by	the	auxiliary	sub-questions	as	

presented	below:	

1. What	tools	and	methods	can	be	used,	and	how	can	they	be	coordinated	for	Smart	

PSS	development	to	maximize	value	from	end	users’	perspective?	

2. What	 are	 the	 advantages	 and	 disadvantages	 of	 the	 chosen	 tools	 and	methods?	



	|	P a g e 	
	

9	

	

The	dissertation	uses	Research-In-Design	approach	for	the	development	of	Revised	VCD	

and	 involves	 the	 creation	 of	 a	 Smart	 PSS	 prototype	 based	 on	 a	 case	 study	 for	 fitness	

product	manufacturers.	 The	 execution	 of	 the	 proposed	 framework	 for	 the	 case	 study	

involves	 the	 authors	 of	 this	 paper	 playing	 the	 dual	 role	 of	 researchers	 and	 designers,	

who	work	alongside	3	student	designers	working	 for	a	Danish	consultancy.	The	paper	

documents	 and	 evaluates	 the	 process	 to	 validate	 how	 the	 proposed	 framework	 and	

methods	 fare	 against	 the	 challenges	 raised	 above.	 Furthermore,	 the	 paper	 presents	

learnings	 from	 the	 framework’s	 execution	 for	 other	 design	 practitioners,	 therefore	

solidifying	the	research	and	contributing	to	the	literature	of	Smart	PSS	development.	

1.3	Case	study	
In	this	paper,	we	present	IdemoTrainer®	(digital	fitness	guide)	project	as	a	case	study	of	

Smart	 PSS	 development,	 which	 was	 designed	 as	 a	 solution	 with	 special	 attention	 to	

maximizing	 the	 value	 for	 its	 users.	 The	 two	 researchers	 and	 three	 student	 designers	

from	 collaborating	 company,	 DELTA,	were	 tasked	with	 the	 creation	 of	 the	 innovative	

solution	 aimed	 at	 enhancing	 fitness	 experience	 in	 the	 gym	 environment.	 They	 were	

supposed	to	take	a	perspective	as	if	they	worked	for	a	fitness	equipment	manufacturer,	

who	wants	to	servitize	its	offering	in	response	to	identified	users’	needs.			

1.4	How	to	read	this	document		
	
The	 second	 chapter	 presents	 the	 research	 approach	 of	 this	 dissertation	 and	

distinguishes	criteria	upon	which	the	study	should	be	evaluated.		

	

The	 third	 chapter	 is	 a	 literature	 review	 and	 consists	 of	 three	 parts	 highlighting	 the	

following:	

1) The	 overview	 of	 Smart	 PSS	 begins	 with	 Product	 Service	 Systems	 to	 give	 an	

outline	of	the	Smart	PSS	fundamentals.	That	is	followed	by	the	description	of	the	

two	integrated	components	within	a	Smart	PSS	–	Smart	Products	and	E-Services.	

The	 section	 then	 gives	 an	 account	 of	 Smart	 PSS	 and	 the	 challenges	 in	 its	

development.	

2) A	 summary	 of	 the	 concepts	 of	 value	 and	 values	 from	 different	 literature.	 The	

section	illustrates	how	Human	Computer	Interaction	(HCI)	literature	recognizes	

value	and	values,	and	the	difference	 in	 their	respective	definitions.	For	readers,	
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this	 part	 also	 acts	 as	 a	 base	 to	 understand	 how	 HCI	 addresses	 value	 through	

design	frameworks	and	how	the	researchers	of	this	paper	utilize	this	knowledge	

to	tackle	the	research	problem.	

3) An	 introduction	 to	 context	 from	an	Activity	Theory	perspective	describing	how	

Activity	Theoretical	HCI	 concepts	 and	 the	Human	Artifact	Model	 (HAM)	 can	be	

used	to	analyse	artifacts	in	a	context.	The	section	concludes	with	the	significance	

of	these	concepts	for	Smart	PSS.	

											

The	 fourth	 chapter	 highlights	 the	 conceptual	 design	 framework	 for	 Smart	 PSS	

development	and	the	rationale	for	its	presented	format,	which	is	later	elaborated	with	a	

step	by	step	guide	for	the	readers.		

	

The	 fifth	 chapter	 presents	 the	 application	 and	 execution	 of	 the	 framework	 on	 a	 case	

study	for	a	fitness	equipment	manufacturer.		This	section	is	divided	in	two	parts:	

1) An	elaboration	of	the	methodology,	covering	the	taxonomy	of	different	methods	

within	 the	proposed	design	 framework.	These	methods	were	 employed	 for	 the	

development	of	a	Smart	PSS	for	the	case	company.	

2) The	results	of	the	empirical	study	conducted.		

	

The	 sixth	 chapter	 narrates	 the	 perspective	 of	 the	 participants	 undertaking	 the	 role	 of	

designers	in	applying	the	methods	and	framework	for	the	case	study	in	two	parts:	

1) A	brief	description	of	the	methods	for	data	collection.	

2) The	findings	from	the	participant	student	designers’	evaluation	of	the	framework.		

	

Lastly,	the	seventh	chapter	contains	a	discussion	which	provides	detailed	insights	of	the	

learnings	 from	 the	 project	 in	 relation	 to	 the	 Smart	 PSS	 development	 and	 research	

questions.	It	concludes	with	presenting	suggestions	for	future	research	related	with	the	

Revised	VCD	framework’s	role	in	Smart	PSS	development.	
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CHAPTER	2:	RESEARCH	APPROACH	
In	this	section,	we	will	present	our	research	approach	and	provide	relevant	criteria	for	

evaluation	 of	 the	 research.	 That	 is	 done	 in	 order	 to	make	 it	 easier	 for	 readers	 of	 this	

paper	 to	 identify	 its	 strengths	 and	 shortcomings,	 and	 to	 guide	 researchers	 through	

conducting	the	study	as	well	as	communicating	its	results	to	the	audience.		

	

2.1	Research-In-Design	
The	approach	we	have	utilized	is	research-in-design,	which	following	Dalsgaard	(2010)	

‘explores	the	design	process	and	the	events	that	unfold	it’.	Rather	than	the	outcome	or	

product,	 with	 research-in-design	 the	 creative	 process,	 practice,	 and	 methods	 are	

prioritized.	This	decision	was	motivated	by	the	very	fact	that	researchers,	authors	of	this	

thesis,	 were	 asked	 by	 their	 partnering	 company	 to	 develop	 a	 Smart	 Product-Service	

System,	 for	 whose	 design	 process	 reviewed	 literature	 raised	 more	 questions	 than	

provided	answers.	The	researchers	then	decided	to	explore,	develop	and	document	the	

process	that	they	were	about	to	embark	onto,	for	the	sake	of	contribution	to	the	body	of	

knowledge	in	HCI	and	design.		

	

Evaluation	of	the	research	process	was	established	based	upon	the	criteria	provided	by	

Zimmerman	 (2007),	 where	 he	 proposes	 four	 lenses	 for	 design	 research	 contribution:	

process,	invention,	relevance,	and	extensibility.		

	

Process	-	a	critical	element	for	contribution	assessment.	It	is	not	expected	(nor	possible)	

that	 reproduction	 of	 the	 given	 design	 process	 will	 yield	 the	 same	 results.	 What	 is	

important,	 however,	 is	 that	methods	 are	 carefully	 selected	 and	 rationale	 behind	 their	

employment	 is	 thoroughly	 explained.	 Additionally,	 the	 process	 must	 be	 described	 in	

such	details	that	would	allow	other	researchers	to	recreate	it.		

	

Invention	 -	 design	 research	 contribution	 needs	 to	 bring	 about	 ‘novel	 integration	 of	

various	 subject	matters’	 (Zimmerman,	 2007)	 addressing	 the	 given	 design	 situation	 or	

problem.	Extensive	literature	review	which	precedes	such	process	allows	researchers	to	

situate	 their	 contribution	 in	 relation	 to	 what	 has	 already	 been	 done	 in	 the	 field	 and	

highlight	the	aspects	that	the	new	research	aims	to	advance.		
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Relevance	 -	 design	 researchers	 should	 articulate	what	 is	 the	desired	outcome	of	 their	

efforts	and	communicate	to	the	design	community	reasons	for	why	it	should	deem	the	

contribution	relevant.		

	

Extensibility	-	is	the	final	criterion,	which	stands	for	the	ability	to	build	upon	the	results	

of	the	given	research.	Extensibility	may	be	assured	by	providing	detailed	account	of	the	

research	 process	 in	 such	 a	 way	 that	 the	 resultant	 knowledge	 can	 be	 subsequently	

utilized	in	other	projects,	either	research-	or	practice-oriented.		
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CHAPTER	3:	LITERATURE	REVIEW		
	

3.1	Concepts	and	components	of	Smart	PSS		
This	 section	 provides	 an	 overview	 of	 Smart	 Product	 Service	 Systems	 (Smart	 PSS),	

beginning	 with	 highlighting	 Product	 Service	 Systems	 to	 give	 an	 outline	 of	 the	

foundational	perspective	of	a	Smart	PSS.	The	outline	is	followed	by	a	description	of	the	

two	integrated	components	within	a	Smart	PSS	–	Smart	Products	and	E-Services.	Moving	

on	from	these	understandings,	the	section	goes	into	giving	an	account	of	Smart	PSS	and	

the	challenges	in	its	development.		

3.1.1	Product	Service	Systems	(PSS)	
The	needs	of	 customers	are	becoming	 increasingly	 complex,	 as	 they	are	 seeking	more	

than	 a	 purchase	 or	 access	 to	 a	 specific	 product	 or	 service.	 There	 is	 a	 demand	 for	

solutions	 to	 do	 more	 than	 solve	 problems.	 This	 change	 in	 behavior	 is	 because	 of	

consumers’	 desire	 to	 “experience”,	 which	 is	 pushing	 businesses	 to	 look	 for	 a	 more	

wholesome	 solution	 that	 can	 deliver	 it.	 To	 answer	 these	 demands,	 manufacturing	

companies	 are	 foraying	 into	 searching	 for	 services	 that	 will	 build	 upon	 the	 existing	

strength	 of	 their	 product	 offering.	 	 The	 resulting	 solution	 is	 what	 we	 can	 term	 as	 a	

Product-Service	 System	 (PSS).	 PSS	 allows	 for	 customization	 of	 consumer	 needs	

(personalized	 experience),	 increased	 perceived	 value,	 fostering	 lock-in	 in	 consumer-

service	 provider	 relationships	 and	 lowers	 costs	 for	 both	 the	 service	 provider	 and	 its	

customers	 (Kuijken	 et.	 al.,	 2016).	 	 For	 example,	 a	 printer	manufacturer	 owns	 the	 ICT	

enabled	printers	but	sells	printing	services	to	its	clients,	who	have	the	printers	set	up	in	

their	premises.	The	manufacturer	charges	 for	 the	number	of	prints	made	by	 the	client	

company	 and	 fixes	 the	 printer	 before	 its	 potential	 breakdown.	 	 This	 saves	 time	 and	

money	for	both	the	parties	involved.		

There	exist	various	definitions	of	Product	Service	Systems	within	literature.	Among	the	

earliest	known	accounts	is	Goedkoop	et	al.	(1999)	who	defines	PSS	as	“a	marketable	set	

of	products	and	services	capable	of	jointly	fulfilling	a	user’s	need”.	Research	by	Boehm	&	

Thomas	 (2013)	 has	 attempted	 to	 consolidate	 the	 PSS	 concept	 from	 three	 disciplines:	

Information	Systems	(IS),	Business	Management	(BM),	and	Engineering	&	Design	(ED).	

Based	on	 a	wide	 scale	 study	of	 265	articles	 and	analysis	 of	PSS	definitions	within	 the	

three	disciplines,	their	study	proposes	a	unified	definition	of	PSS.		Therefore,	in	order	to	
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present	a	clear	depiction	of	what	is	meant	by	a	PSS	the	definition	by	Boehm	&	Thomas	

(2013)	is	used	as	a	point	of	departure:	“A	Product-Service	System	(PSS)	is	an	integrated	

bundle	of	products	and	services	which	aims	at	creating	customer	utility	and	generating	

value.”	

Since	every	offering	with	product	and	service	elements	cannot	be	referred	to	as	PSS	(e.g.	

television	with	a	warranty	service),	 it	 is	 important	to	make	and	realize	this	distinction	

for	 a	 ‘real’	 PSS.	 	 Kuijken	 et.	 al.	 (2016)	 argue	 that	 in	 a	 PSS,	 the	 product	 and	 service	

elements	should	come	from	at	least	two	different	quadrants	of	the	PSS	Matrix	(figure	1).	

The	 argument	 for	 a	 combination	 of	 offerings	 coming	 from	 two	 different	 quadrants	 is	

built	 upon	 the	 notion	 that	 products	 and	 services	 differ	 from	 each	 other.	 They	 have	

different	value	due	to	their	respective	tangible	or	intangible	properties,	and	interaction	

or	 non-interaction	 between	 manufacturers	 and	 customers.	 The	 four	 quadrants	 are	

explained	as	following:	

1. Upper-left	quadrant	-	An	offering	with	value	lying	in	high	tangible	characteristics	

and	not	on	manufacturer-customer	interactions	is	a	pure	product.		

2. Upper-right	quadrant	 -	An	offering	with	value	 lying	 in	high	 tangibility	and	high	

manufacturer-customer	interactions	is	a	productized	service.	

3. Lower-left	 quadrant	 -	 An	 offering	with	 value	 lying	 in	 intangible	 characteristics,	

which	have	low	manufacturer-customer	interactions	is	a	servitized	product.	

4. Lower-right	 quadrant	 -	 An	 offering	 with	 value	 lying	 in	 high	 manufacturer-

customer	interactions	and	not	on	tangible	characteristics	is	a	pure	service.	

	

	
Figure	1.	PSS	2X2	Matrix	(Kuijken	et.	al.	2016)	
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Primarily	centring	around	the	business	models,	existing	literature	also	classifies	PSS	into	

three	types	(Valencia,	2015)	with	categorization	ranging	from	products	having	services	

included	as	an	‘add-on’,	to	services	which	offer	tangible	goods	(Tukker,	2004;	Baines	et	

al.,	2007).	The	PSS	types	are	classified	as:	

a)	 Product-Oriented	 services	 –	 This	 type	 of	 PSS	 is	 based	 on	 the	 transfer	 of	 product	

ownership	 to	 the	 consumer	 through	 sales	while	 supplementary	 services	 are	delivered	

by	the	service	provider;	

b)	Use-Oriented	services	–	This	type	of	PSS	is	based	on	retaining	product	ownership	by	

the	 service	 provider	 while	 making	 the	 product	 functionality	 available	 to	 and	 often	

shared	by	the	consumers	in	lieu	of	paying	for	consumption;	

c)	Result-Oriented	services	–	This	type	of	PSS	is	where	the	role	of	products	is	secondary	

and	instead	the	focus	of	the	service	is	geared	towards	selling	outcomes	or	competencies.		

	

3.1.2	Smart	Products	
A	lot	of	consumer	products	in	the	market	are	advertised	as	smart,	though	oftentimes	it	is	

just	 a	 marketing	 slogan.	 There	 exist	 various	 definitions	 of	 smart	 products	 in	 the	

literature,	and	for	our	research,	to	establish	a	definition	of	a	smart	product	we	used	the	

principles	of	Rijsdijk	and	Hultink	(2009)	which	are	described	below:	

a. Autonomy	 –	 The	 ability	 to	 operate	 in	 an	 independent	 and	 goal-directed	 way	

without	interference	of	the	user.	

b. Adaptability	 -	The	ability	 to	respond	and	adapt	 to	 their	environment	over	 time,	

which	may	result	in	better	performance.	

c. Reactivity	 -	 The	 ability	 of	 a	 product	 to	 react	 to	 changes	 in	 its	 environment	

(reflex).			

d. Multifunctionality	 –	 The	 phenomenon	 that	 a	 single	 product	 fulfils	 multiple	

functions.	

e. The	ability	to	cooperate	with	other	devices.	

f. Human-like	 interaction	 -	 The	 degree	 to	 which	 the	 product	 communicates	 and	

interacts	with	the	user	in	a	natural,	human	way.	

g. Personality	–	The	ability	to	show	the	properties	of	a	credible	character	referring	

to	the	way	users	interact	with	the	product.	

	

Research	projects	on	digitization	of	everyday	objects	have	also	explored	the	pervasive	
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embedding	of	computing	capabilities	and	the	embedded	knowledge	that	smart	products	

carry	 (Aitenbichler	 et.	 al.,	 2007).	 Mühlhäuser	 (2007)	 described	 this	 embedded	

knowledge	as	an	‘active	knowledge’	possessed	by	the	products.	Such	‘active	knowledge’	

can	be	distinguished	as	 the	knowledge	of	 the	 smart	product	about	 itself,	 the	potential	

and	actual	environment,	and	 lastly,	knowledge	about	 the	users.	This	active	knowledge	

triggers	 its	 ability	 to	 act	 autonomously	 to	 collect,	 process,	 and	 produce	 information	

triggering	 product-to-user	 and	 product-to-product	 interactions.	 Smart	 Products	 are	

typically	connected	to	the	internet	which	magnifies	their	capabilities	and	therefore,	as	a	

result,	their	value.		

	

3.1.3	E-services	
Grounded	on	the	descriptions	provided	in	Section	3.1.1	and	the	definitions	of	products	

and	services	respective	to	PSS	literature,	this	section	highlights	e-services	within	Smart	

PSS.		

There	 exist	 three	 perspectives	 of	 e-services:	 from	business	 science,	 computer	 science,	

and	information	science	(Chevrin	et.	al,	2005).	Valencia	et.	al	(2015)	presents	e-services	

within	Smart	PSS	from	the	business	science	perspective.	The	use	of	the	term	e-services	

in	 this	paper	regards	commercial	Business–to-Consumer	(B2C)	activities	 that	generate	

economic	 value	 for	 the	 business	 and	 bring	 value	 to	 users	 when	 accessing	 these	 e-

services.	This	distinction	is	important	to	make	because	e-services	also	encompass	non-

commercial	 activities	 that	 Web	 2.0	 facilitates.	 To	 present	 the	 business	 science	

perspective	 we	 borrow	 the	 explanation	 by	 Rust	 and	 Kannan	 (2003)	 who	 define	 e-

services	 as	 “the	 provision	 of	 services	 over	 electronic	 networks”.	 Rowley	 (2006)	

elaborates	e-services	as	“deeds,	efforts	or	performances	whose	delivery	is	mediated	by	

information	 technology”	 where	 electronic	 networks	 go	 beyond	 the	Web,	 and	 include	

information	 kiosks,	 wireless	 networks,	 ATM,	 mobile	 devices,	 etc.	 e-Services	 is	 the	

outgrowth	 of	 the	 e-commerce	 paradigm	 towards	 a	 more	 customer-oriented	 service-

focused	paradigm,	permitting	effective	and	competent	ways	for	capturing	market	needs.	

According	to	Rust	and	Kannan	(2003),	this	is	done	by	using	a	two-way	dialogue	with	the	

customers	 that	 allows	 for	 customization	 of	 services	 to	 foster	 strong	 customer	

relationships,	 based	 on	 a	 deeper	 understanding	 of	 those	 consumers.	 Guardoa	 and	

Cabiddu	 (2015)	 refers	 to	 e-services	 innovation	 as	 specifically	 focussed	 on	 technology	

intended	as	 an	auxiliary	 service	 for	 corporations	whose	main	business	 is	 offline.	 Such	
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services	 are	 dynamic	 in	 nature	 and	 can	 be	 based	 on	 the	 system	 learning	 about	 the	

customer	or	a	self-service	co-producing	it	(Chevrin	et.	al,	2005).			

	

3.1.4	Smart	Product-Service	Systems	
Smart	 Product	 Service	 systems	 are	 deemed	 “smart”	 because	 of	 some	 of	 their	 shared	

characteristics	with	smart	products,	such	as	the	ability	to	generate	knowledge	from	data	

which	can	aid	effective	consumers’	actions	(Davis	&	Botkin,	1994;	Valencia,	2015).	This	

is	 made	 possible	 by	 utilizing	 smart	 ICT	 features	 within	 their	 product	 ecology	 that	 is	

generally	 comprised	 of	 sensors,	 software,	 microchips,	 and	 more	 which	 facilitate	

information	 collection	 and	 processing.	 Valencia	 (2015)	 cited	 a	 Smart	 PSS	 can	 be	

distinguished	 from	a	smart	product	on	 the	basis	 that	 it	 integrates	e-services	alongside	

product/s	 into	 a	 single	 solution	 when	 it	 comes	 to	 satisfying	 user	 requirements	 and	

values.	 Hence,	 Smart	 PSS	 can	 be	 defined	 as	 a	 single	 solution	 delivered	 to	 the	market,	

resulting	 from	 the	 integration	 of	 smart	 products	 and	 e-services	 which	 jointly	 satisfy	

needs	of	individual	consumers.	Valencia	et.	al.	(2015)	therefore	argue	that	Smart	PSS	are	

a	technology-enabled	innovation	that	leverage	the	benefits	of	both	smart	products	and	

e-services.	They	highlight	various	advantages	that	integration	of	e-services	brings	forth	

through	 forging	 new	 ways	 to	 support	 consumer	 relationships.	 For	 example,	 when	 e-

services	 are	 merged	 with	 smart	 products,	 manufacturers	 have	 wider	 options	 for	

collecting	 data	 about	 their	 customers	 and	 provide	 highly	 individualized	 services	 that	

offer	 a	 higher	 sense	 of	 control.	 Therefore,	 the	 driving	 factors	 for	 integration	 cited	 by	

Valencia	et.	al.	(2015)	are:		

1)	 Support	 of	 two-way	 dialogue	 between	 consumer	 and	 service	 provider	 that	 assists	

solution	customization	and		

2)	A	sense	of	high	level	of	control	experienced	by	consumers	over	their	service	related	

proceedings	in	the	form	of	self-service	technology.		

	

Valencia	et.	al	(2015)	outlined	characteristics	that	Smart	PSSs	demonstrate	in	respect	to	

value	creation	based	on	 the	 interaction	and	value	 in	use	 for	 the	consumer	brought	by	

smart	 products	 and	 e-services	 integration.	 These	 Smart	 PSS	 characteristics	 are:	

consumer	 empowerment,	 individualization	 of	 services,	 community	 feeling,	 service	

involvement,	 product	 ownership	 and	 individual/shared	 experience	 (see	 figure	 2	 below).	

These	characteristics	vary	according	to	the	context	they	are	developed	for,	and	therefore	
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do	not	need	to	be	all	present	in	every	Smart	PSS.		

	
Figure	2.	Smart	PSS	characteristics	(Valencia	et.	al.,	2015)	

	

Valencia	et.	al.	(2015)	gave	various	examples	of	Smart	PSSs	and	classified	them	based	on	

the	 characteristics	 that	 they	 demonstrated.	 For	 example,	 Green	 Wheels	

(https://www.greenwheels.com)	 is	 a	 service	 provider-owned	 Smart	 PSS	 based	 upon	

making	 the	 cars	 available	 to	 consumers	 only	 for	 specific	 periods	 of	 time.	 Similarly,	 to	

show	 how	 Smart	 PSS	 enable	 consumer	 empowerment	 LaundryView	

(http://www.laundryview.com)	 is	 presented	 as	 an	 example.	 LaundryView	 enables	

consumers	to	check	the	availability	of	washing	machine,	empowering	them	through	the	

ability	to	take	control	of	the	process.	The	example	of	iMarker	is	given	to	illustrate	how	a	

Smart	PSS	 can	 support	 service	 involvement	of	 consumers.	 iMarker	 is	 a	digital	 pen	 for	

children	that	functions	in	combination	with	an	iPad	application.	With	iMarker	children	

can	 select	 from	 a	wide	 range	 of	 content	 and	 tools	 to	 engage	 in	 interactions	with	 the	

service	provider.			

	

3.1.5	Smart	PSS	Development	Challenges		
Contemporary	 research	 in	 the	 fields	 of	 marketing,	 engineering	 design,	 and	 business	

development	suggest	that	the	difference	to	the	success	or	failure	of	many	products	in	the	

consumer	 market	 is	 the	 subjective	 value	 provided	 by	 them	 (Randmaa	 et.	 al,	 2012).	
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Objective	value,	which	allows	for	a	rational	calculation	in	consumer	decision	making,	is	

easier	 for	 the	 firms	to	calculate	and	capture.	Objective	value	could	be	resources	spent,	

time	input,	costs	saved,	etc.	Subjective	value	on	the	other	hand	is	a	more	complex	and	

multifaceted	concept	to	work	upon,	and	is	delivered	in	the	form	of	experiences	(Tukker,	

2004).	 LaSalle	 and	 Britton	 (2003)	 mention	 an	 undergoing	 shift	 pointing	 towards	 an	

inclination	 towards	an	 “experience	economy”.	Tukker	 (2004)	 states	 this	 shift	 requires	

capturing	 the	 subjective	 value	 as	 a	 way	 to	 gain	 competitive	 edge	 through	 consumer	

needs’	 fulfilment	at	 “higher	 levels	 in	 conjunction	with	 the	offer	of	 a	material	 artefact”.		

Randmaa	et.	al,	(2012)	illustrated	this	by	giving	the	example	of	a	bicycle.	They	cite	that	

customers	these	days	do	not	value	the	tangible	good	itself	but	the	effect	it	has	on	them	-	

transportation,	 in	 terms	 of	 moving	 from	 A	 to	 B,	 or	 emotions	 that	 it	 creates.	 For	

manufacturing	 companies,	 opportunity	 therefore	 lies	 in	 integration	 of	 products	 with	

services	that	fulfil	objective	and	subjective	value	thus	creating	optimal	experience.		

	

In	 order	 to	 design	 for	 such	 optimal,	 positive	 experiences	 that	 provide	 value-in-use,	

designers	need	to	effectively	address	Smart	PSS	development	challenges.	Valencia	et.	al.	

(2014)	 identifies	 several	 development	 challenges	 for	 Smart	 PSS	 including	

‘Understanding	value	 in	use	context’,	and	 ‘Translating	User	values	and	needs	 to	create	

meaningful	 interactions’.		

	

3.1.5.1	Understanding	Value	in	Use	Context	

Designing	 Smart	 PSS	 with	 perdurable	 value	 for	 consumers	 requires	 each	 Smart	 PSS	

offering	 to	 be	 considered	 unique	 with	 its	 use	 context	 thoroughly	 understood.	 For	

example,	 if	 the	 data	 generated	 by	 Smart	 PSS	 has	 to	make	 sense	 to	 the	 consumers,	 it	

needs	to	be	presented	as	per	the	activity	it	is	used	for,	demanding	ample	understanding	

of	 the	 end-user,	 his/her	 needs,	 expectations	 and	 goals	 towards	 the	 system.	 The	

characteristics	are	 thus	dependent	on	 the	 context	 for	which	 the	Smart	PSS	 is	built	 for	

and	the	type	of	consumer	experience	it	is	designed	to	engender.	These	factors	help	the	

designers	define	a	correct	value	proposition	for	consumers	(Valencia	et.	al.,	2014).			

	

3.1.5.2	Translating	User	values	and	needs	into	meaningful	interactions	that	create	value		

The	importance	of	experience	in	current	trends	of	(western)	economy	is	epitomised	in	
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Smart	 PSS	 design	 challenge	 which	 highlights	 the	 role	 of	 user	 values	 in	 shaping	 up	

meaningful	interactions	in	the	use	context.	The	meaningful	interaction	that	creates	value	

may	 only	 do	 so,	 if	 it	 addresses	 users’	 needs	 and	 values.	 It	 is	 therefore	 crucial	 to	

understand	the	human	dimension	in	Smart	PSS	design	by	being	empathetic	to	how	end	

users	 experience	 the	 interaction	 with	 technology.	 	 As	 the	 focus	 in	 Smart	 PSS	 is	 on	

fostering	 long-lasting	 relationships	 between	 the	 service	 provider	 and	 the	 consumer	

(Valencia	 et.	 al.,	 2014),	 designers	 are	 required	 to	 continuously	 keep	 up	with	 evolving	

users’	needs,	for	example,	by	implementing	feedback	systems	in	their	designs.					

	

The	following	sections	will	now	aim	to	elaborate	on	the	concept	of	value	and	context	as	

understood	in	various	literature	and	how	it	is	going	to	be	utilized	for	addressing	Smart	

PSS	challenge	of	delivering	value-in-use	through	optimal	experiences.				

	

3.2	Concept	of	Value(s)	
The	concept	of	value	 is	multidimensional	and	therefore	 its	evaluation	also	depends	on	

the	perspective	used.	Design	as	a	discipline,	 just	 like	many	other	disciplines	is	plagued	

with	numerous	understandings	of	value	or	values,	and	therefore	to	avoid	confusion	one	

must	 specify	which	definition	one	 refers	 to	while	using	 the	 term.	For	purposes	of	 this	

thesis	we	will	introduce	definitions	of	value	as	per	its	understanding	in	psychology	and	

marketing.	 Furthermore,	 this	 part	 demarks	 the	 clear-cut	 definition	 of	 value	 and	 user	

values,	to	which	we	will	subsequently	refer	to	as	the	thesis	progresses.			The	section	will	

be	 wrapped	 up	 by	 presentation	 and	 review	 of	 three	 value-oriented	 design	

methodologies,	out	of	which	VCD	would	be	selected	and	argued	for.	

	

3.2.1	Values	in	Psychology	
In	psychology	 literature,	needs,	motivations,	and	values	and	their	 interconnections	are	

not	clearly	distinguished.	At	times	values	and	motivations	are	portrayed	as	equal,	and	on	

other	 times	 values	 are	 needs	 (Jolibert	 and	 Baumgartner,	 1997).	 Additionally,	 Maslow	

(1970)	claims	a	hierarchy	of	needs	 is	a	main	motivator	 for	human	activities.	However,	

the	studies	in	psychology	can	be	seen	to	relate	needs	to	physiology,	i.e.	thirst	or	hunger,	

or	lower	level	goal	achievement,	i.e.	need	to	relocate.	Values	are	considered	as	cognitive	

representation	 of	 needs	 which	 are	 important	 and	 applicable	 to	 long	 term	 goals,	 i.e.	
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wisdom,	success	(Kujala	&	Väänänen-Vainio-Mattila,	2009).	The	relative	 importance	of	

certain	values	though	is	dependent	on	an	individual’s	cultural	or	socio-economic	status	

(Flanagan,	 Howe,	 and	 Nissenbaum	 2005)	 and	 a	 practical	 context	 (Verplanken	 and	

Holland	2002).		

	

3.2.2	Value	in	Marketing	and	Management	Sciences	
Marketing	 practitioners	 on	 the	 other	 hand	 interpret	 value	 predominantly	 from	 the	

perspective	of	anticipated	benefits	and	commercial	product	value	for	customers	(Kotler,	

1999).	 Another	 essential	 concept	 widely	 adopted	 in	 this	 field	 to	 predict	 purchase	

behaviour	 is	 of	 customer	 value	 perception,	 which	 is	 defined	 by	 Bettman,	 Luce,	 and	

Payne	(1998)	as	customer’s	perception	of	received	value	or	experience	provided	by	the	

use	 of	 the	 product	 or	 service.	 The	 perceived	 value	 though	 differs	 from	 consumer	 to	

consumer	 since	 it	 is	 dependent	 on	 experience	 of	 each	 individual	 having	 different	

financial	 resources,	 preferences,	 needs,	 and	 personal	 values	 (Ravald	 and	 Grönroos	

1996).	 Furthermore,	what	 is	 of	 a	 special	 importance	 to	 our	 project	 is	 the	 notion,	 that	

perception	of	value	is	dependent	on	the	use	context	of	the	product	(Anckar	and	D’Incau,	

2002).	The	studies	in	marketing	thus	stress	the	requirements	of	basic	needs	and	value	

perceptions	of	particular	user	segments	for	effective	marketing	campaigns	(Pura,	2005;	

Kujala	 &	 Väänänen-Vainio-Mattila,	 2009).	 Sheth,	 Newman,	 and	 Gross	 (1999)	 utilized	

consumer	 values	 to	 define	 five	 value	 dimensions	 in	 a	 framework	 to	 explain	 why	

consumers	decide	to	buy	a	product	or	service.	Similarly,	consumer	segmentation	models	

have	been	developed	to	label	consumers’	demographics,	behaviour	and	psychographics,	

including,	values	(Kujala	&	Väänänen-Vainio-Mattila,	2009).	

3.2.3	Distinguishing	Value	and	Values	
The	literature	on	design	has	been	mainly	focussed	on	the	end	result	as	perceived	value	

(Kujala	 &	 Väänänen-Vainio-Mattila,	 2009).	 It	 is	 often	 noted	 that	 user’s	 psychological	

values	are	cited	as	essential	 to	perceived	value	but	 lacks	thorough	consideration.	With	

so	 many	 differing	 concepts	 and	 interpretations	 it	 is	 important	 to	 establish	 common	

understanding	of	terms	and	their	meanings	that	will	be	used	in	this	paper.	 	This	paper	

borrows	 the	definitions	of	 value	 and	values	 from	 the	 research	by	Kujala	&	Väänänen-

Vainio-Mattila	(2009)	who	synthesized	existing	studies	to	guide	readers	to	differentiate	

between	them.		
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In	 reference	 to	 the	 work	 by	 Kujala	 &	 Väänänen-Vainio-Mattila	 (2009),	 our	 research	

refers	to	user	values	or	values	to	describe	“users’	psychological	values	that	affect	their	

views	as	to	what	kind	of	purpose,	functions	and	characteristics	are	important	to	them	in	

a	certain	usage	situation	and	context”.	User	values	hereby	are	not	related	to	the	product	

itself,	but	they	represent	and	 influence	what	 is	 important	 in	a	given	context	to	a	given	

user.	 User	 values	 are	multifaceted	 and	 their	 nature	 has	 been	 analyzed	 in	 psychology,	

sociology,	 and	 consumer	 and	 marketing	 fields	 (Kujala	 &	 Nurkka,	 2009).	 Kujala	 &	

Väänänen-Vainio-Mattila	 (2009)	 identified	 and	 summarized	 the	 user	 values	 into	 eight	

value	 categories	 based	 on	 the	 extensive	 studies	 in	 the	 above-mentioned	 fields	 (see	

figure	3	below).	These	categories	partly	overlap	each	other	and	can	be	utilized	to	inform	

about	users’	preferences	where	one	product	can	satisfy	and	support	several	categories	

of	values	(Kujala	&	Väänänen-Vainio-Mattila,	2009).	

Category	of	Values	 Description	

Social	Values	 Relatedness,	 social,	 and	 external	 esteem,	 status,	 power,	
control	 and	 dominance,	 achievement,	 conformity,	 equality,	
helpfulness,	honesty	and	loyalty	

Emotional/hedonistic	
values	

Aroused	 feelings	 or	 affective	 states,	 pleasure,	 fun,	 sensory	
enjoyment	

Stimulation	 and	
epistemic	values	

Excitement,	 experienced	 curiosity,	 novelty	 and	 gained	
knowledge	

Growth	 and	 self-
actualization	
values	

Self-actualization,	creating,	independent	thought	and	action	

Traditional	values	 Respect,	 commitment,	 and	 acceptance	 of	 the	 customs	 and	
ideas	that	traditional	culture	or	religion	impose	on	the	self	

Safety	values	 Security,	social	order,	healthy,	comfort,	freedom	from	fear	

Universal	values	 Understanding,	 appreciation,	 tolerance,	 and	 protection	 for	
the	welfare	of	all	people	and	for	nature	

Figure	3.	User	Values	(Kujala	&	Väänänen-Vainio-Mattila	,	2009)	
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The	 term	 ‘value’	 or	 ‘perceived	 value’	 in	 this	 paper	 refers	 to	 the	 ‘practical	 or	 symbolic	

result	 that	 is	 created	 through	 user-product	 interaction’	 (Kujala	 &	 Väänänen-Vainio-

Mattila,	2009).	It	means	that	products	do	not	have	any	inherent	value,	but	that	it	is	only	

created	during	user’s	interaction	with	them	in	a	certain	context.	These	are	user	values,	

his/her	 goals,	 and	 motivations	 coupled	 with	 product’s	 or	 service’s	 properties	 that	

constitutes	user’s	perceived	value	(see	Figure	4)	to	which	we	will	also	refer	to	as	value.	

Consequently,	when	we	 say	 value,	 what	we	mean	 is	 the	meaningful	 difference,	which	

makes	users	to	invest	their	time,	money,	energy,	and	commitment	or	as	Cockton	(2005)	

would	 say,	 the	 ‘happy	 endings’	 resultant	 from	 solution’s	 positive	 impact	 on	 the	user’s	

experience.	

	
Figure	4.	Perceived	value	model	(Kujala	&	Väänänen-Vainio-Mattila,	2009)	

	

3.2.4	Value	in	HCI	and	Design	
In	 this	 section,	we	will	 focus	 particularly	 on	 several	 selected	 perspectives	 adopted	by	

HCI	researchers	that	focus	on	supporting	value	and	user	values	through	design.	We	have	

chosen	the	approaches	below	due	to	their	focus	on	providing	methodological	guidelines	

aimed	for	delivery	of	value	or	supporting	user	values	in	systems	development.	Factors	

upon	which	this	choice	was	made	were	twofold:	firstly,	they	aim	to	incorporate	value(s)	

perspective	 into	 design	process	 in	 the	 early	 stages	 as	well	 as	 throughout	 later	 stages,	

and	 secondly	 their	 area	 of	 interest	 goes	 beyond	 workplaces,	 encompassing	 leisure,	

home,	and	public	contexts,	such	as	is	the	case	of	this	thesis.		Below	the	three	main	value-

oriented	approaches	are	presented	as	per	their	differing	value	definitions	and	methods	

of	embedding	them	in	designed	systems.	
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3.2.4.1	Value-	Sensitive	Design		
First	of	the	frameworks	reviewed	is	defined	by	its	authors	Friedman	et	al	(2006b),	as	‘a	

theoretically	 grounded	 approach	 to	 the	 design	 of	 technology	 that	 accounts	 for	 human	

values	 in	 a	 principled	 and	 comprehensive	 manner	 throughout	 the	 design	 process’.	 A	

value-sensitive	 design	 (VSD)	 approach	 emerged	 to	 integrate	 ethics	 and	 design	

(Friedman,	 1996).	 Thus,	 the	 point	 of	 view	 to	 values	 is	 slightly	 different	 from	 the	

psychological	one.	In	VSD,	value	is	interpreted	as	a	term	encompassing	what	a	person	or	

group	of	people	deem	important	in	life.	Such	understanding	of	value	resembles	the	one	

by	Rokeach	(1973)	who	specifically	uses	the	term	in	plural	form	‘values’,	thus	denoting	

its	meaning	as	one	defining	prevalent	beliefs,	and	what	is	right	and	desirable	in	people’s	

lives.	 Furthermore,	 VSD	 categorizes	 values	 into	 those	 of	 ethical	 import	 which	 are	

universal	and	independent	of	whether	certain	group	of	users	side	with	them	or	not.	The	

other	 ones	 are	 related	 to	 various	 interests	 of	 stakeholders,	which	may	 or	may	not	 be	

upheld	by	all	of	them.	The	framework	proposes	to	handle	the	design	process	iteratively	

by	 carrying	 out	 conceptual	 investigation	 of	 values	 in	 the	 first	 phase,	 empirical	

investigations	in	the	second,	and	technical	investigations	in	the	third.	

	

3.2.4.2	Values-At-Play		
Values-At-Play	 (VAP)	 is	 a	 framework	 developed	 alongside	 game	 design	 project	

RAPUNSEL.	 Similarly	 to	 VSD,	 values	 of	 ethical,	 political,	 or	 social	 origin	 are	 in	 focus	

(Flanagan,	 2005).	 Authors’	 main	 goal	 of	 the	 research,	 however,	 was	 not	 oriented	

towards	defining	which	sort	of	values	should	be	considered	during	design	projects,	but	

to	 demonstrate	 how	 relevant	 values	 can	 be	 discovered.	 It	 consists	 of	 three	 main	

activities:	 discovery,	 translation	 and	 verification	 (Flanagan,	 2005).	 In	 the	 first	 one,	

values	 are	 sought	 for	 in	 various	 sources	 such	 as	 explicit	 project	 goals,	 stakeholders,	

members	 of	 design	 team,	 academia,	 etc.	 In	 the	 second	 phase	 identified	 values	 are	

translated	into	system	design.	It	consists	of	three	sub-activities:	

A)				Operationalization	–	articulating	abstract	values	into	design	features;	

B)			Implementation	–	design	features	transformation	into	concrete	‘lines	of	codes’;	

C)	 	Resolution	 of	 value-conflicts	 –	 ‘dissolving	 conflicts’	 or	 ‘values	 trade-off’.	 The	 first	
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strategy	assumes	 ‘creative	 re-design’	 to	 satisfy	both	conflicting	values,	 and	 the	 second	

one	assumes	making	trade-offs	at	expense	of	one	of	the	values.	

Third	 and	 last	 activity	 of	 VAP	 –	 verification-	 is	 focused	 on	 assessment	 of	 value	

incorporation	 in	 the	designed	 system.	Qualitative	 and	quantitative	methods	 are	bread	

and	butter	for	designers	at	this	stage.	

3.2.4.3	Value-Centered	Design		
The	 development	 of	 this	 methodology	 took	 its	 root	 in	 the	 desire	 of	 designing	

“useworthy”	 systems.	 Cockton	 (2005)	 says	 that	previous	 focus	of	HCI	 on	 system,	user,	

and	 context	 are	 not	 enough,	 and	 that	 in	 order	 to	 design	 worthwhile	 systems	 it	 is	

essential	to	focus	on	intended	value	too.	According	to	his	framework	designing	systems	

should	 be	 structured	 around	 four	 main	 processes:	 opportunity	 identification,	 design,	

evaluation	and	 iteration.	Main	contribution	of	 the	 framework	 is	 related	 to	 three	novel	

concepts,	 which	 he	 proposes	 to	 incorporate	 in	 hitherto	 user-centered	 design	

methodologies:	 Statements	 of	 Intended	 Value,	 Value	 Delivery	 Scenarios,	 and	 Value	

Impact	Assessment.	Intended	value	according	to	Cockton	(2005)	should	be	expressed	in	

relation	to	personas,	and	could	take	form	of	e.g.	‘hiring	an	appropriate	van	for	a	suitable	

period	at	an	economical	cost	and	personal	effort	required	to	collect	and	return	it’	in	case	

of	van	rental	service.	Value	Delivery	Scenario	should	be	focused	on	delivery	of	value	in	

the	world,	and	take	form	of	compelling	stories	of	how	envisioned	design	would	support	

it.	 Finally,	 Value	 Impact	 Assessment	 evaluates	 impact	 of	 any	 identified	 breakdowns	

users	faced	on	the	intended	value.		

As	opposed	to	two	other	frameworks	VCD	is	focused	on	the	value	from	user	perspective	

only.	 Cockton	 (2005)	 refers	 to	 ‘value’	 in	 marketing	 sense	 of	 product	 value.	 In	 his	

following	 work	 (Cockton,	 2006),	 he	 specifies	 that	 something	 is	 valued,	 valuable,	 or	

worthwhile	if	it	motivates	someone	‘to	invest	time,	money,	energy	and	commitment’.	He	

furthermore	 argues	 that	 value	 should	 be	 delivered	 in	 the	world,	 and	 not	 only	 during	

interaction	with	the	product.	Therefore,	system	should	have	enduring	positive	impact	to	

be	deemed	of	value	or	worthwhile.		

The	next	section	introduces	the	readers	to	relevant	activity	theory	concepts,	which	were	

used	 in	 this	 research-in-design	 project	 in	 order	 to	 provide	 for	 understanding	 of	 the	

designed	for	context.	
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3.3	Exploring	Context	
The	 focus	 of	 the	 discussion	 in	 this	 section	 confines	 its	 scope	 for	 the	 explanation	 of	

context	 using	 Activity	 Theory.	 Secondly,	 the	 section	 sheds	 light	 on	 the	 Activity	

Theoretical	HCI	concepts	which	provide	for	understanding	of	mediating	artifacts	in	the	

context.	 Finally,	 this	 section	 concludes	with	 the	presentation	of	Human-Artifact	Model	

by	 (Bødker	 &	 Klokmose,	 2011)	 that	 utilizes	 Activity	 Theoretical	 HCI	 concepts	 for	 the	

analysis	of	artifacts	in	context	when	conducting	empirical	studies.		

	

3.3.1	Activity	as	context		
The	 concept	 of	 context	 within	 the	 realm	 of	 Human	 Computer	 Interaction	 has	 been	

studied	 with	 three	 approaches	 and	 related	 tools	 they	 offer	 -	 activity	 theory,	 situated	

action	 models,	 and	 the	 distributed	 cognition	 approach.	 These	 evolving	 frameworks	

continue	 to	 grow	 with	 empirical	 research	 that	 solidifies	 or	 deviates	 from	 their	

respective	stance.	Each	of	the	three	approaches	has	its	own	merit	when	utilized	to	study	

context	 (Nardi,	 1996)	 but	 corresponding	 discussion	 about	 each	 approach	 is	 out	 of	

bounds	 of	 this	 research.	 This	 study	 is	 therefore	 restricted	 to	 the	 understanding	 of	

context	by	the	lens	of	activity	theory.			

Activity	theory	puts	the	emphasis	on	the	subject	(humans)	and	object	(objects	in	world),	

and	the	interaction	(activity)	between	them	is	at	the	centre	as	the	unit	of	analysis.	This	

bidirectional	 interaction	 between	 the	 subject	 and	 the	 object	 forms	 the	 activity	 and	 is	

understood	 as	 context.	 The	 context	 is	 implicit	 here,	 generated	 by	 people	 within	 the	

activity	and	should	not	be	seen	as	a	detached	entity.		

	

3.3.1.1	Levels	of	Activity	

Activity	theory	describes	that	an	activity	is	composed	of	three	layers,	namely:	objective	

(motive)	level,	action	level	and	operational	level	as	described	below:			

a) The	topmost	level	consists	of	the	activity	itself,	concerned	with	the	motive	or	set	

of	motives	behind	 the	activity.	They	represent	 the	social	and	personal	meaning	

which	encourages	the	subject	to	involve	in	the	activity	and	the	activity’s	relation	

to	motives.	This	level	is	associated	with	“why”	a	subject	indulges	in	an	activity.		

b) Actions	can	be	defined	as	the	steps	an	activity	is	carried	through.	Actions	are	the	

outcome	 of	 conscious	 goals	 because	 humans	 are	 aware	 of	 what	 they	 want	 to	

attain.	Goals	within	action	level	differ	from	motives	since	they	are	associated	to	
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having	a	desired	 future	 state	of	 an	object	 and	 “what”	a	 subject	does	 (Bødker	&	

Klokmose,	2011).		

c) The	concrete	ways	in	which	(“how”)	actions	are	executed	are	represented	in	the	

operational	 level.	 Operations	 aid	 actions	 to	 adapt	 dynamically	 to	 the	 current	

environment	 and	 require	 understanding	 of	 conditions	 under	 which	 a	 goal	 is	

being	 accomplished.	 Operations	 are	 routine	 processes	 that	 have	 naturally	 or	

historically	evolved	over	time	(Bødker	&	Klokmose,	2011).		

	

3.3.2	Activity	Theoretical	HCI	concepts	
The	 following	 section	 provides	 elaboration	 of	 some	 Activity	 Theoretical	 HCI	 concepts	

that	were	part	of	this	study	in	relation	to	exploration	of	context.	

3.3.2.1	Artifacts	as	Mediators	

Artifacts	are	largely	categorised	as	instruments,	signs,	languages	and	machines,	and	are	

produced	by	people	to	control	their	own	behaviour	(Nardi,1996).	Activity	theory	in	HCI	

does	 not	 see	 the	 relationship	 between	 users	 (subject)	 and	 computers	 (object)	 as	 a	

relationship	wherein	the	user	works	on	or	communicates	with	the	computer.	To	have	a	

better	understanding,	according	to	activity	theory,	 the	computer	needs	to	be	seen	as	a	

mediator	 that	 a	 user	 acts	 through,	 on	 other	 objects	 or	 with	 other	 subjects	 (Bødker	

1991).	The	activity	is	therefore	understood	as	purposeful,	mediated,	and	transformative	

interaction,	where	the	subject’s	needs	are	addressed	through	subject’s	interaction	with	

the	physical	world	(Shmorgun	and	Lamas,	2015).		

	

3.3.2.2	Artifact	Ecology	

Human	 activity	 is	multimediated	 and	 one-to-one	 relationship	 between	human	 activity	

and	human	beings	does	not	exist	(Bødker	&	Klokmose,	2011).	Human	beings	have	access	

to	multiple	 artifacts	 in	 a	 context	 and	 they	 choose	 some	of	 them	 for	 specific	 activities.	

These	artifacts	are	part	of	what	can	be	defined	as	artifact	ecologies.	With	the	increasing	

accessibility	 of	 various	 devices	 and	 services	 to	 people,	 the	 design	 of	 new	 age	 digital	

artifacts	should	not	be	based	on	the	sole	focus	on	supporting	definite	activities.	It	is	also	

important	to	see	where	they	would	fit	into	the	fulfilment	of	needs	where	they	are	used	

or	accessed	alongside	other	existing	artifacts	which	constitute	a	person’s	artifact	ecology	

(Shmorgun	and	Lamas,	2015).					
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The	focus	on	artifact	ecologies	during	empirical	analyses	may	help	to	find	wider	range	of	

action	possibilities.	These	possibilities	are	based	on	the	subject’s	experiences	related	to	

various	 artifacts	 used	 by	 him/her	 for	 accomplishing	 similar	 goals.	Regularly	 used	

mediators	 constitute	 the	 current	 artifact	 ecology	 and	 the	 historical	 artifact	 ecology	

comprises	 the	mediators	 that	 influence	 human	 beings	 in	 appropriating	 new	 artifacts.	

The	 opportunities	 and	 problems	 from	 past	 experiences	 and	 similarities	 from	 other	

artifacts	can	help	in	designing	future	action	potentials	with	new	artifacts.		

3.3.2.3	Levels	of	Artifacts		

In	 order	 to	 examine	 what	 is	 crystallized	 in	 an	 artifact,	 Bødker	 &	 Klokmose	 (2011)	

utilized	 and	 readjusted	 concepts	 of	 earlier	 studies	 proposed	 by	 Bødker	 (1991)	 and	

Bærentsen	 and	 Trettvik	 (2002)	 for	 levelled	 analysis	 of	 interactive	 artifacts.	 	 	 The	

artifacts	 as	 they	 suggest	were	matched	 on	 their	 aspects	 and	 affordances	 to	 the	 three	

levels	 in	 the	 activity.	 In	 this	 new	 definition,	 the	 activity	 level	 is	 conferred	 as	motive-

related	 aspects,	 the	 action	 level	 is	 referred	 to	 as	 instrumental	 aspects,	 and	 the	

operational	level	of	activity	in	an	artifact	has	handling	and	adaptive	aspects.		

3.3.2.4	Orienting	Basis	

The	orienting	basis,	upon	which	human	orientation	is	based,	addresses	the	capacities	of	

human	users,	present	during	human’s	 interaction	with	artifacts.	The	orienting	basis	 is	

shaped	 by	 experiences	 and	 guides	 people’s	 actions.	 The	 concept	 is	 important	 for	

designers	 to	 understand,	 because	 the	 way	 how	 users	 will	 approach	 new	 or	 existing	

artifacts	 in	new	setting,	depends	upon	 it.	 	The	orienting	basis	are	 constituted	 in	 three	

ways:		

a. Domain	Independent	General	Actions	

b. Reusable	Knowledge	Within	a	Specific	Domain	

c. Trial	And	Error		

3.3.2.5	Levels	of	Human	Orientation	

Bødker	&	Klokmose	(2011)	suggested	use	of	human	orientation	by	Gal’perin	(1969)	into	

three	levels	of	activity	to	provide	a	symmetrical	model	for	mirroring	human	side	to	the	

artifact	side	and	scrutinize	a	user’s	learning	of	artifact	use.	The	Human	orientation	at	the	

top	 level	 is	where	activity	 is	driven	by	 (partly	 subconscious)	motivational	orientation.	

The	 goal	 orientation	 is	 based	 upon	 the	 user’s	 repertoire	 of	 actions.	 The	 handling	

orientation	 is	 based	upon	 the	 culturally	 developed	partly	 subconscious	 operations	 for	
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realizing	 the	 actions.	 And	 lastly,	 adaptive	 orientation	 is	 the	 low-level	 response	 to	

physical	conditions.	

In	 the	 subsection	 below	 we	 introduce	 the	 Human-Artifact	 Model	 by	 Bødker	 and	

Klokmose	 (2011)	 which	 utilizes	 Activity	 Theoretical	 HCI	 for	 understanding	 the	

intricacies	 of	 the	 user's	 context	 and	 interactions	 for	 creating	 innovative	 designs	 that	

foster	good	user	experience.	

3.3.3	Human-Artifact	Model	
Bødker	 and	 Klokmose	 (2011)	 recommended	 Human	 Artifact	 Model	 to	 designers	 to	

analyse	 ecologies	 of	 various	 types	 of	 artifacts	 used	 together	 in	 activities.	 The	Human-	

Artifact	Model	gives	a	structure	to	 the	concepts	described	 in	 the	previous	sections.	On	

the	one	hand,	 it	plays	a	role	of	an	aggregator	of	 findings	from	user	studies,	and	on	the	

other	 hand,	 it	 serves	 as	 a	 platform	 for	 analytical	 consideration	 of	 the	 relationship	

between	 users	 with	 their	 orienting	 basis	 and	 the	 various	 aspects	 of	 artifacts.	 This	

structure	 as	 it	 has	 been	 proposed	 by	 Bødker	 &	 Klokmose	 (2011)	 can	 be	 seen	 in	 the	

figure	5.	

	
Figure	5.	Human	Artifact	Model	(Bødker	&	Klokmose,	2011)	

	
The	artifact	side	contains	any	given	current	or	envisioned	artifact	 (techsona)	analysed	

as	per	 the	 four	 respective	 aspects:	motivational,	 instrumental,	 handling,	 adaptive.	 The	

human	side	contains	structured	analysis	of	human	practice	and	his/her	orienting	basis	

related	to	the	use	of	the	mediator.	The	two	sides	are	then	juxtaposed	in	order	to	look	for	

potential	(or	real)	matches	and	tensions	arising	in	the	activity.	The	analyses	can	be	made	

horizontally	and	vertically	between	fields,	across	sides	and	levels.	
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As	 stated	 before	 there	 are	 four	 levels	 of	 analysis	 and	 each	 of	 them	 exhibits	 different	

focus.	In	the	first	level,	motivational	orientation	(human	side)	and	motivational	aspects	

(artifact	 side)	 are	 addressed.	They	 inquire	what	motivates	 the	users	 to	perform	given	

actions	and	what	motives	the	artifact	 in	question	supports.	Answers	to	such	questions	

lie	in	deep	understanding	of	users	which	may	be	achieved	by	e.g.	ethnographic	studies	

or	interviews.	

Second	level	of	analysis	focuses	on	goal	orientation	and	the	instrumental	aspects	of	the	

artifact.	What	do	the	users	do?	What	do	they	say	they	do?	What	is	the	artifact	used	for?	

What	may	it	be	used	for?	These	are	the	issues	that	designers	need	to	focus	upon	by	e.g.	

conducting	in-situ	interviews	or	observations.	

The	next	level,	handling	aspects	(artifact)	and	learned	handling	(human),	addresses	the	

tensions	 between	 learned	 routines	 of	 the	 users	 and	 action	 possibilities	 assumed	 by	

designers	in	the	artifact.	At	this	stage	of	analysis,	designers	should	seek	for	answers	to	

questions	 such	as:	How	should	 the	artifact	be	used	as	per	 its	designer’s	 assumptions?	

How	does	s/he	achieve	his/her	goals?		

In	the	last	level,	where	adaptive	aspects	are	confronted	with	user’s	adaptation,	the	main	

focus	of	designers	is	directed	to	the	question:	how	can	the	artifact	be	used	in	terms	of	its	

particular	affordances	allowing	people	to	use	it?	How	does	s/he	operate	the	artifact	to	

achieve	his/her	goals?	

The	figure	6	below	presents	each	level	of	analysis	with	its	respective	questions:	

	
Figure	6.	Questions	guiding	the	data	structuring	(Shmorgun	and	Lamas,	2015)	
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Equipped	with	knowledge	resulting	from	such	levelled	analysis	designers	are	then	in	a	

better	position	to:	

a)	derive	 learnings	 from	the	use	of	 current	artifacts	 in	order	 to	 inform	their	design	of	

new	artifacts,	and/or	

b)	predict	 the	potential	matches	and	 tensions	 that	 could	arise	 in	 the	use	of	 the	 future	

artifact	(techsona),	and	subsequently	refine	its	very	concept	before	it	is	prototyped.		

Bødker	&	Klokmose	(2011)	emphasize	that	neither	artifact	can	be	analysed	in	isolation.	

Accumulated	knowledge	and	experiences	stemming	from	use	of	other	artifacts	in	user’s	

artifact	ecology	do	influence	his/her	orienting	basis,	thus	affecting	his/her	expectations	

towards	 the	 use	 of	 an	 artifact	 in	 question.	 This	 perspective	 is	 well	 illustrated	 in	 the	

figure	7.	It	can	be	noticed	that	learned	operating	of	PCs	with	a	mouse	causes	tension	in	

relation	 to	user’s	 propensity	 towards	placing	 fingers	 on	Tablet-PC’s	 surface.	 Similarly,	

learned	 use	 of	 pens	 for	 drawing	 lines	 affects	 user’s	 assumptions	 related	 to	 the	 use	 of	

Tablet-PC’s	stylus.	When	users	are	expected	to	click	two	points	in	order	to	get	a	distance	

measured	on	the	map	rather	than	draw	a	straight	line	from	one	end	to	another,	cognitive	

tensions	arise	as	users	tend	to	conform	to	their	learned	operations.			

	
Figure	7.	Summary	of	the	artifact	ecology	and	human	artifact	model	of	the	tablet	PC	example.	

Bødker	&	Klokmose	(2011)	
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Human-Artifact	 Model	 then	 serves	 as	 a	 tool	 helping	 designers	 to	 obtain	 a	 structured	

summary	 of	 existing	 or	 envisioned	 mediators	 and	 practices	 related	 to	 their	 use.	 It	

highlights	matches	 and	 tensions	 arising	 in	 the	 practice	 of	 their	 use	 and	 encapsulates	

influences	coming	from	related	artifacts	ecology.	Human-Artifact	Model	as	such	is	meant	

to	 play	 role	 of	 a	 tool	 complementary	 to	 current	 design	 tools	 such	 as	 sketches,	

prototypes,	 scenarios,	 etc.	 and	 is	 able	 to	 support	 designers	 in	 exploration	 of	 the	

alternative	ideas	they	generate,	and	help	them	keep	track	of	what,	when,	and	with	what	

results	is	explored.		
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CHAPTER	4:	CONCEPTUAL	DESIGN	FRAMEWORK			
	

The	 Fourth	 Chapter	 highlights	 the	 conceptual	 design	 framework	 for	 Smart	 PSS	

development	 and	 the	 rationale	 for	 its	 presented	 format.	 It	 later	 provides	 the	 readers	

with	a	step	by	step	guide.		

	

4.1	Rationale	behind	Revised	VCD	development		
Due	 to	 the	 lack	 of	 a	 defined	 set	 of	 tools	 that	 designers	 can	 resort	 to	while	 designing	

Smart	PSS	our	study	ventured	to	define	a	coherent	set	of	such	tools,	and	a	 framework	

able	to	orchestrate	its	use.	The	study	from	Valencia	et.al.	(2014)	highlighted	that	Smart	

PSS	designers	also	face	problems	arising	from	the	integration	of	products	and	services.	

This	issue	in	turn	requires	understanding	how	to	create	solutions	that	provide	‘value-in-

use’	as	Smart	PSS	are	highly	context	dependent	and	also	demand	translating	user	values	

and	needs	for	providing	meaningful	interactions.		

In	 this	 section,	 we	 will	 therefore	 present	 rationale	 behind	 Revised	 VCD	 framework	

which	we	designed	for	the	purpose	of	our	design	project	and	partially	tested	against	its	

ability	 to	 address	 abovementioned	 issues.	 Its	 structure	 is	 tailored	 so	 as	 to	 become	 a	

supportive	 framework	 for	 designers	 engaged	 in	 Smart	 PSS	 development	 focussed	 on	

maximizing	value	 for	 the	end	users.	 It	does	propose	particular	methods	and	tools	 that	

can	be	collectively	used	to:	

● identify	user	values	and	needs;	

● provide	for	understanding	of	user’s	context;	

● define	proposed	solution’s	potential	to	become	an	effective	Smart	PSS.	

As	 means	 of	 catering	 for	 the	 translation	 of	 user	 values	 and	 needs	 into	 meaningful	

interactions,	 out	 of	 a	 few	 available	 design	 methodologies,	 we	 have	 selected	 Value-

Centered	Design	 framework.	 It	 is	so	due	 to	 its	 focus	on	delivery	of	value	which,	as	we	

argued	 in	 the	3.2.4.3	 Value(s)	 section	 of	 this	 paper,	most	 accurately	 encompasses	 and	

exceeds	what	a	meaningful	interaction	is.	Value-Centered	Design,	however,	in	its	shape	

proposed	by	Cockton	(2005)	does	not	support	designers	well	enough	in	capturing	‘user	

values’	which	are	a	crucial	element	constituting	‘value’	or	‘perceived	value’.	Additionally,	

it	 doesn’t	 define	 concrete	 set	 of	 tools,	 but	 rather	 only	 a	 generic	 structure	 of	 a	 design	

process,	wherein	three	value-related	artefacts	play	key	role.	What’s	more	context	is	only	

accounted	for	in	terms	of	general	development	of	personas	within	a	use	context,	which	
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we	found	too	ill-specified.	Notion	of	context,	if	it	is	to	truly	contribute	to	development	of	

solutions	that	deliver	value,	calls	for	a	perspective	and	tools	able	to	first	define,	and	then	

understand	 it	 more	 thoroughly.	 Last	 but	 not	 least	 development	 of	 effective	 product-

service	systems	(PSS	 that	brings	super	additive	value)	requires	special	attention	 to	be	

put	 on	 integration	of	 products	with	 services	 in	 such	 a	way	 that	 they	 are	 combined	 to	

achieve	synergy	effect.		

Due	to	 its	overarching	focus	on	designing	meaningful	products	that	bring	real	value	to	

its	users,	 and	despite	abovementioned	shortcomings	 towards	Smart	PSS	development,	

VCD	was	chosen	as	a	 foundation	of	 the	Revised	VCD	Framework.	Having	subsequently	

conducted	 further	 literature	 review	 researchers	 compiled	 and	 incorporated	 several	

concepts	 and	 methods,	 which	 were	 deemed	 most	 suitable	 to	 address	 those	

shortcomings,	 and	 tailor	 the	orignal	VCD	 framework	 towards	Smart	PSS	development.	

Figure	9	displays	the	Cockton’s	(2005)	VCD	and	figure	8	the	proposed	Revised	VCD	for	

Smart	PSS	development	with	the	added	artifacts	being	encircled.		

			
Figure	8.	Revised	Value	Centered	Design	Framework											
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Figure	9.	Value	Centered	Design	Framework	(Cockton,	2005)	

We	have	identified	VCD	as	a	more	suitable	framework	for	Smart	PSS	development	than	

VSD	or	VAP	due	to	the	fact	that	it	integrates	value-orientation	into	the	whole	process	of	

design	 rather	 than	 focussing	 exclusively	 on	 value	 related	 activities.	 Furthermore,	 it	

understands	value	as	 focus	on	 something	 that	 satisfies	needs,	provides	quality,	makes	

positive	difference,	rather	than	focussing	on	values	of	ethical	or	moral	import,	which	are	

important	 indeed,	 but	 as	 such	were	 not	 in	 focus	 of	 this	 thesis.	 Value-Centered	Design	

framework,	however,	in	its	basic	form	was	not	entirely	addressing	all	of	the	challenges	

of	 Smart	 PSS	development,	 therefore	 in	 the	 following	 section	we	present	 adjustments	

that	were	applied	to	it,	in	order	to	make	it	more	relevant	to	the	project.		

Thus	section	4.2	provides	an	explanation	of	what	the	four	added	artefacts	to	the	original	

VCD	 framework	 stand	 for:	 User	 Values	 &	 Needs,	 Artifacts	 within	 Usage	 Context,	

Statements	of	Intended	Value-	Smart	PSS	Characteristics,	and	Techsona.	

	

4.2	Four	Added	Artefacts:		
Revised	VCD	introduces	a	 few	additional	artefacts	and	activities	drawing	upon	Activity	

Theoretical	HCI,	product-service	systems	 literature	and	more	prominently	emphasizes	
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role	of	user	values	and	needs	as	they	were	not	accounted	for	sufficiently	in	the	original	

framework.	

	

4.2.1	User	Values	&	Needs	
As	previously	stated	in	section	3.2	Kujala	&	Väänänen-Vainio-Mattila	(2009)	provide	an	

elaborate	explanation	that	value	is	not	only	denoted	in	monetary	terms	but	also	hinges	

on	usage	and	users’	perceptions	of	value.	In	comparison	to	the	two	other	development	

approaches,	VSD	and	VAP,	Cockton’s	(2005)	terminology	confuses	(perceived)	value	and	

values.	 Although	 Cockton	 (2008)	 later	 clarifies	 and	 distinguishes	 (perceived)	 value	 as	

the	 positive	 relation	 of	 benefits	 to	 costs	 and	 renames	 it	 as	 “worth”,	 his	 revised	

framework	accounts	 little	 towards	user	values.	From	Cockton’s	works	(2005,	2006),	 it	

becomes	 apparent	 that	 VCD	has	 a	 rather	 neutral	 approach	 towards	 user	 values	when	

defining	product	value.	If	we	have	to	sum	up	VCD,	its	focus	is,	as	Pereira	et.	al	(2015)	put	

it,	 “on	 the	understanding	of	 the	 technology	design	as	a	process	of	delivering	value”.	But,	

considering	 the	 Smart	 PSS	 design	 challenge	 of	 translating	 user	 values	 and	 needs	 to	

create	meaningful	 interactions,	 it	 demands	 user	 values	 not	 to	 be	 regarded	 as	 second	

class	 citizens.	 	Hassenzahl	 &	 Tractinsky	 (2006)	 also	 highlight	 that	 these	 “non-

instrumental”	 aspects	 which	 impact	 user	 acceptance,	 valuation	 and	 choice,	 are	

important	to	models	looking	to	support	User	Experience	(UX)	to	create	a	more	complete,	

holistic	HCI.		

Delivering	market	 offerings	which	provide	meaningful	 experiences	 that	 are	ultimately	

perceived	as	valuable,	therefore,	requires	a	thorough	understanding	of	values	and	needs	

from	users’	perspective.	This	is	why	a	separate	artefact,	User	Values	&	Needs,	accounting	

for	 their	 capturing	 is	 proposed	 in	 the	 Revised	 VCD.	

	

4.2.2	Artifacts	within	Usage	Context			
As	we	are	already	one	step	into	the	world	of	ubiquitous	computing,	use	of	technology	in	

the	 form	 of	 computationally-enhanced	 regular	 products—	 pens,	 walls,	 cars,	 utensils,	

chairs,	 etc.,	 suggest	a	greater	need	 for	understanding	artifact	ecology	 in	a	use	context.	

The	 exponential	 growth	 in	 technology	 has	 seen	 mundane	 devices	 designed	 and	

developed	 that	 cater	 to	 ever	 increasing	 human	 demands	 where	 the	 interaction	

boundaries	now	encompass	every	aspect	of	human	life.	The	analysis	of	artifact-ecology	

can	help	designers	 visualize	 a	holistic	perspective	when	designing	Smart	PSS,	 as	 their	
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smartness	and	usefulness	can	be	only	fully	exploited	in	respect	to	the	environment	they	

are	 in.	With	 this	 kind	 of	 analysis,	 the	 designers	 are	 in	 a	 better	 position	 to	make	 their	

solutions	 sensitive	 and	 functionally	 receptive	 to	 the	 practices	 in	 the	 use	 context	

(adaptivity	 and	 reactivity)	 through	 product-to-product	 and	 product-to-human	

interaction.	Additionally,	the	study	of	artifact	ecology	can	bring	an	additional	avenue	of	

product	innovation	where	the	breakdowns	occurring	in	the	use	of	other	products	within	

a	 context	 can	 inform	design	decisions.	 For	 example,	 capabilities	 like	 voice	 recognition	

may	be	introduced	in	a	smart	product	to	evade	actions	like	hand-eye	coordination	while	

driving.		

Through	HAM,	 focussing	on	artifact	ecology,	we	aim	to	address	multiple	artifacts,	how	

they	replace	each	other	or	work	alongside	and	how	they	may	be	put	together	within	a	

Smart	PSS.		

4.2.3	Statements	of	Intended	Value	-	Smart	PSS	Characteristics		
Valencia	et.	al.	(2015)	in	their	work	on	Smart	PSS	design	provided	a	set	of	seven	design	

characteristics	that	can	serve	as	a	goal	setting	tool	in	terms	of	desired	user	experience.	

The	 categories	 of	 characteristics	 provide	 a	 platform	 that	 can	 be	 filled	with	 Smart	 PSS	

features	and	capabilities,	which	designers	can	utilize	as	important	criteria	for	delivering	

value.	The	categories	provide	a	way	to	encapsulate	 the	different	 interaction	 levels	and	

means	for	design	decisions	to	be	based	upon.	These	characteristics	also	convey	a	set	of	

design	 goals	 that	 can	 be	 crosschecked	 with	 the	 outcomes	 of	 the	 design	 process	 and	

discern	how	these	goals	change	with	the	development	of	the	system	overtime.		

	

After	conducting	studies	that	identify	the	values	and	needs	of	various	personas	and	their	

practices	 in	use	context,	a	design	team	should	work	towards	the	value	creation	within	

the	 underlying	 opportunities	 that	 arise	 from	 the	 integration	 of	 smart	 products	 and	 e-

services.	 	As	such	the	Smart	PSS	characteristics	provide	a	platform	for	concretizing	the	

Statements	of	 Intended	Value	of	Value-Centered	Design.	These	characteristics	are	 to	be	

used	 to	 feed	 both	 the	 design	 phase	 where	 they	 are	 used	 alongside	 Value	 Delivery	

Scenarios	and	the	Evaluation	Criteria	in	the	evaluation	phase	of	the	Revised	VCD.	

	

4.2.4	Techsona	
Techsona	 is	 a	 relatively	 new	kit	 in	 designer’s	 toolset	which	 hasn’t	 yet	 become	widely	

adopted	 by	 practitioners	 or	 academics.	 Nevertheless,	 (Bødker	 &	 Klokmose,	 2013)	
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proposal	of	techsona	as	an	instrument	which	allows	designers	to	consider	technological	

solutions	 on	 more	 abstract	 than	 prototypes	 level,	 is	 worth	 testing	 in	 practice.	 Such	

hypothetical	considerations	about	technology	make	designers	more	critical	about	their	

own	work,	and	preclude	them	from	premature	prototyping	(Bødker	&	Klokmose,	2013).	

The	main	argument	for	incorporating	the	novel	tool	in	Revised	VCD,	however,	was	based	

on	 techsona’s	 ability	 to	 confront	 values,	 fears,	 and	 capabilities	 of	 users,	with	 assumed	

features	of	envisioned	solutions	(Bødker	&	Klokmose,	2013).	It	is	achieved	by	early	shift	

of	 focus	 on	 analysis	 of	 how	 the	 technology	would	 resonate	with	 his/her	motivations,	

goals,	 and	 previously	 appropriated	 ways	 of	 fulfilling	 them,	 before	 any	 substantial	

resources	such	as	time	and	money	are	needlessly	spent.	Furthermore,	techsona	ensures	

that	 designers	 ask	 themselves	 questions	 which	 guide	 them	 through	 the	 process	 of	

delivering	solutions	focused	on	value,	e.g.:	“What	if	we	used	a	wall-mounted	multi-touch	

screen	for	our	ticket	vending	machine,	would	that	benefit	or	impede	our	users?”	(Bødker	&	

Klokmose,	2013).	

	

4.3	Revised	Value	Centered	Design	Framework	-	step	by	step	guide	

As	was	stated	previously,	Value	Centered	Design	(VCD)	presented	by	Cockton	(2005)	is	a	

generic	 framework,	 which	 is	 supposed	 to	 support	 designers	 in	 their	 process	 of	

development	 of	 useworthy	 systems.	 Nevertheless,	 it	 doesn’t	 equip	 designers	 in	 well-

specified	 tools,	 which	 would	 lead	 them	 to	 achievement	 of	 intended	 results.	 It	 is	

malleable	 enough,	 however,	 to	 be	 adopted	 in	many	 design	 situations	 and	 adapted	 to	

particular	needs	of	various	projects.	We,	therefore,	adopt	the	VCD	as	a	foundation	for	the	

Smart	 PSS	 development,	 propose	 more	 concrete	 set	 of	 tools	 selected	 to	 support	

designers	in	understanding	of	user	context,	needs,	and	values,	and	finally	document	the	

process	 with	 respect	 to	 rigors	 of	 research-in-design	 approach.	 The	 goal,	 however,	

remains	 the	 same,	 and	 Cockton’s	 question	 reverberates:	 what	 must	 be	 done	 to	

development	methodologies	to	make	them	value-centered?	

	

The	 Revised	 VCD	 framework,	 just	 like	 its	 precursor,	 structures	 systems	 development	

around	four	processes	(see	figure	10	below):	Opportunity	Identification,	where	problem	

is	identified,	and	intended	value	of	future	solution	defined.	Design	is	the	process	wherein	

a	 solution	 is	 envisaged	 and	 developed.	 Its	 overarching	 goal	 is	 to	 deliver	 the	 intended	

value.	 Evaluation	 is	 the	 process,	 which	 handles	 monitoring	 of	 value	 achievement	 in	
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interaction	 between	 users	 and	 a	 solution.	 During	 Iteration	 adverse	 impacts	 of	

envisioned	solution	on	achievement	of	value	are	identified	and	translated	into	changes	

recommendation.	 Iteration	may	result	 in	moving	back	to	any	of	 the	other	processes	at	

any	given	time.	

	 	
Figure	10.	Main	VCD	process	structure	for	interactive	systems	development	

		

Furthermore,	Revised	VCD	introduces	a	few	additional	artefacts	and	activities.	Drawing	

upon	Cockton’s	(2005)	work,	the	artefacts	are	represented	by	boxes	(e.g.	User	Values	&	

Needs	 or	Design	 Products),	 and	activities,	which	 generate	 new	 development	artefacts,	

are	labeled	by	arrows	(e.g.	O1:	Studies	of	user	values	or	D2:	Scenario	creation).	Artefacts	

should	be	seen	and	understood	as	milestones	within	the	given	project,	indicating	certain	

knowledge	being	gathered	and	progress	being	made.	They	are	not	to	be	confused	with	

word	 ‘artifact’	which	 is	used	 to	describe	objects,	products,	mediators	 especially	 in	 the	

context	 of	 HAM	 use.	 To	 make	 it	 easier	 for	 the	 reader	 we	 will	 therefore	 present	 the	

artefact	 (in	 the	 meaning	 of	 project’s	 milestone)	 in	 italics	 and	 boldened.	 For	 example	

artefact	User	 Values	 is	 generated	 by	activity	O1:	 Studies	 of	 user	 values.	 Artefacts,	 and	

activities	are	logically	structured	so,	that	their	vertical	or	horizontal	position	in	relation	

to	 others,	 implies	 order	 of	 their	 occurrence	 (horizontal	 relationship	 indicates	 that	

processes	 happen	 collaterally,	 vertical	 positions	 that	 one	 process,	 e.g.	 Opportunity	

Identification,	must	 be	 completed	 before	 the	 other,	 e.g.	 Design,	may	 begin).	 Following	

subsections	present	step	by	step	transition	between	four	processes	within	the	Revised	

VCD	framework	and	activities	and	artefacts	contained	within	them.		

	



	|	P a g e 	
	

40	

4.3.1	Opportunity	Identification	Process	

	
Figure	11.	Opportunity	Identification	in	Revised	VCD	

	
Opportunity	 Identification	 in	 Revised	 VCD	 (figure	 11	 above)	 is	 also	 initiated	with	 the	

activity	 (O1)	 User	 studies	 but	 leads	 to	 the	 production	 of	 the	 artefact	User	 Values	 &	

Needs	first.	User	values	and	needs	should	be	identified	and	accounted	through	dedicated	

user	studies.	This	 is	because	user	values	can	help	the	designers	 identify	 the	subjective	

value	 that	 consumers	might	 crave	 for.	 The	 user	 needs	 are	 investigated	 in	 relation	 to	

users’	context	 (activity),	and	potential	product	capabilities.	The	artefact	User	Values	&	

Needs	 then	 guides	 the	 activity	 (O2)	 -	 whose	 final	 artefact	 is	Personas	within	 usage	

context.	 This	 artefact	 represents	 target	 audience	 in	 form	 of	 personas	 and	 their	

respective	practices	in	the	context.			

Another	 additional	 artefact	 in	 the	 Revised	 VCD	 framework	 is	 called	Artifacts	 within	

usage	context.	It	is	developed	as	a	result	of	activity	(O3),	during	which	investigation	of	

existing	 practice	 mediated	 through	 various	 artifacts	 (current	 artifact	 ecology)	 is	

conducted	 and	 consequently	 structured	 into	 Human-Artifact	 Model.	 These	 mediating	

artifacts	 are	 objects	 (e.g.	 smartphone,	 notebook,	 screen,	 dumbbell)	 which	 play	

prominent	 role	 in	 supporting	 various	 actions	 and	motivations	 of	 the	 personas	 in	 the	

designed	 for	 context.	 The	 seeking	 for	 matches	 and	 tensions	 unearth	 where	 value	 is	

effectively	delivered	and	where	it	is	distorted	by	use	of	existing	artifacts.	

From	this	position	designers	are	well	equipped	in	deep	understanding	of	their	users	and	

well	 prepared	 to	 (O4)	 formulate	 Statements	 of	 Intended	 Value	 -	 Smart	 PSS	

Characteristics,	where	value	might	mean	e.g.	quick,	effective,	and	seamless	checkout	in	

case	of	online-shop	related	design.	Simultaneously	Smart	PSS	characteristics	are	used	as	

inherent	design	goals	to	formulate	intended	value	statements,	which	in	their	very	nature	

are	focused	on	personas	and	their	needs.	
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4.3.2	Design	Process	
This	 is	 a	 second	 process	 (see	 figure	 12	 below)	 in	 the	 framework	 but	 it	 starts	 after	

evaluation	criteria	are	established.	 In	 the	Revised	VCD	 it	 is	 suggested	 to	proceed	with	

creation	 (D1)	of	Value	Delivery	Scenarios,	wherein	stories	are	 focused	on	portraying	

how	value	is	delivered	and	extracted	in	the	world.	The	Value	Delivery	Scenarios	should	

reflect	 the	 previously	 defined	 Statements	 of	 Intended	 Value	 as	 well	 as	 encapsulate	

details	 of	 how	 evaluation	 procedures	 monitor	 if	 value	 is	 effectively	 delivered.	 For	

instance	such	a	scenario	may	portray	how	a	proposed	solution	would	effectively	assist	

users	in	tracking	their	fitness	results,	alleviating	tensions	related	to	use	of	smartphones	

in	conditions	of	sweat	and	vigorous	motion,	as	well	as	procedures	related	to	star	rating	

system	inquiring	for	users’	feedback.		

	
Figure	12.	Design	Process	in	Revised	VCD	

	

Having	 written	 scenarios	 of	 value	 delivery,	 designers	 are	 in	 good	 position	 to	 start	

concretizing	 their	 ideas	 in	 form	 of	 techsonas	 (see	 methodology	 section).	 Techsona	

development	 (D2)	 is	 an	 activity,	 which	 produces	 Techsona	 to	 support	 designers	 in	

paying	 special	 attention	 to	 delivery	 of	 value,	 rather	 than	 merely	 technologically	

advanced	solutions	which	do	not	address	real	needs	of	the	users.		

The	next	artefact	 in	 the	process,	 Interaction	Designs,	 is	 a	 result	of	 interaction	design	

(D3),	 which	 focuses	 on	 translating	 general	 ideas	 contained	 in	 Techsona	 into	 more	

formalized	interaction	alternatives.	During	this	activity,	User	Values	&	Needs	should	be	

actively	used	to	sensitize	designers	to	subjectivity	of	user	experiences.	The	alternatives	

are	therefore	put	together	in	coherent	tangible	form	during	design	implementation	(D4)	
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to	produce	Design	Products	–	 in	early	stages	usually	 in	some	 form	of	prototypes,	and	

eventually	in	form	of	final	solution.	

	

4.3.3	Evaluation	Process	
Next	process	in	the	framework	accounts	for	development	of	evaluation	plan,	and	as	such	

it	 should	 begin	 before	 the	 Design	 process.	 Revised	 VCD	 do	 not	 provide	 any	 new	

evaluation	development	artefacts	(see	figure	13	below).	

	 	
Figure	13.	Evaluation	in	Revised	VCD	

	

To	 start	 off,	 the	 proposed	 framework	 assumes	 operationalization	 of	 Statements	 of	

Intended	Value	-	Smart	PSS	Characteristics	(E1)	identified	in	the	last	step	of	Opportunity	

Identification.	 It	 is	 presumed	 that	 resultant	 artefact	 –	 Evaluation	 Criteria	 –	 are	

qualitatively	 measurable,	 and	 designed	 so	 as	 to	 assess	 value	 delivery	 in	 the	 world.	

Furthermore,	 development	 of	 an	 effective	 Smart	 PSS	 also	 calls	 for	 dedicated	

measurements.	Following	Kuijkien	(2016)	we	propose	to	measure	the	effectiveness	by	

determining	 whether	 constituting	 elements,	 smart	 product	 and	 e-service	 offerings,	

possess	 their	 respective	 autonomous	 value	 and	 whether	 their	 combination	 bring	

synergetic	value	to	their	users.		

Subsequently	Evaluation	Strategy	is	developed	as	a	product	of	translation	of	evaluation	

criteria	and	choice	of	evaluation	methods	focused	on	real	life	use	of	a	designed	solution	

(E2)	such	as	e.g.	prototyping.	

Another	artefact	in	this	process	–	Evaluation	Procedures	-	is	developed	after	choice	of	

measures	and	instruments	for	evaluation	criteria	(E3)	is	made.		
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User	 Difficulty	 Reports	 is	 the	 next	 artefact,	 which	 is	 a	 result	 of	 evaluation	

implementation	 (E4),	 which	 takes	 place	 after	 Design	 Products	 (artefact	 of	 Design	

process)	have	been	developed	(e.g.	in	form	of	prototypes),	and	tested	with	users.		

The	 last	 activity	 in	 the	 process	 (E5)	 focuses	 on	 conducting	 Value	 Impact	 Analysis	

where	factors	affecting	value	degradation	are	defined.	

	

4.3.4	Iteration	Process	
This	 is	also	a	process,	which	hasn’t	been	alternated	 in	Revised	VCD	 framework	 in	any	

way.	Following	Cockton	(2005)	it	starts	with	carrying	out	(I1)	Causal	Analysis	 to	find	

out	where	value	 is	negatively	affected.	Upon	 this	Design	Change	Recommendation	 is	

formulated	 (I2)	 to	 inform	 designers	 what	 should	 be	 done	 and	 how	 to	 remove	 user	

difficulties	responsible	for	value	degradation.	 	It	can	be	applied	(I3)	 to	any	artefacts	of	

the	design	process	 (Cockton,	2005),	until	 satisfying	results	are	achieved,	and	 intended	

value	is	delivered.	

	
Figure	14.	Iteration	in	Revised	VCD		
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CHAPTER	5:	SMART	PSS	DEVELOPMENT		
The	 Fifth	 Chapter	 is	 about	 the	 application	 and	 execution	 of	 the	 framework	 on	 a	 case	

study	 for	 a	 fitness	 equipment	 manufacturer.	 This	 section	 is	 divided	 in	 two	 parts:	

Methodology	and	Empirical	Findings	

	

5.1	Methodology		
The	first	part	elaborates	the	methodology,	covering	the	taxonomy	of	different	methods	

within	 the	 proposed	 design	 framework	 that	were	 employed	 for	 the	 development	 of	 a	

Smart	PSS	for	the	case	company.	Every	method	description	starts	with	stating	the	role	

researchers	played	in	its	execution.		

	

5.1.1	Sentence	Completion	

[performed	by:	the	two	researchers	in	role	of	designers]	

Sentence	 completion	 is	 a	 technique	wherein	people	are	asked	 to	 complete	 incomplete	

sentences.	It	is	a	tool	used	e.g.	in	consumer	psychology	(Kujala	&	Nurkka,	2009)	among	

others	in	order	to	elicit	people’s	values.	It	is	so	because	people	oftentimes	are	not	truly	

aware	about	their	values	and	are	therefore	not	prepared	to	talk	about	them.	According	

to	Kujala	&	Nurkka	(2009)	study	about	elicitation	of	family	member’s	needs	and	values,	

sentence	completion	is	more	efficient	in	looking	for	values	than	interviewing.	It	does	not	

provide	as	many	details	about	subjects	as	interviews,	but	it	does	provide	more	focussed	

answers,	 which	 take	 significantly	 less	 time	 to	 analyse	 as	 well	 as	 to	 collect.		

In	this	study,	we	have	therefore	resorted	to	sentence	completion	tool	in	order	to	identify	

what	 values	 do	 people	 attending	 to	 fitness	 centers	 hold	 dear.	 In	 case	 of	 Sentence	

completion	1,	 questions	were	devised	based	upon	user	 values	 category	 framework	 as	

per	 Kujala	 &	 Väänänen-Vainio-Mattila	 (2009),	 and	 their	 goal	 was	 to	 give	 researchers	

insights	regarding	non-product	related	user	values	which	are	important	to	people	while	

exercising	in	the	gym	(see	in	Appendix	A).	The	questions	in	Sentence	Completion	1	were	

modelled	on	the	questions	asked	by	Kujala	and	Nurkka	(2009)	for	a	case	study	in	which	

they	used	these	questions	to	elicit	user	values	in	parents	towards	exercising.	Since,	the	

area	interest	for	this	research	also	matched	the	topic	of	exercising,	these	questions	were	

deemed	suitable	 for	 this	project.	 In	 case	of	 Sentence	 completion	2,	on	 the	other	hand,	

questions	were	focused	on	elicitation	of	user	needs	(see	in	Appendix	B).		They	were	then	
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handed	 over	 to	 voluntarily	 recruited	 15	 individuals	 in	 case	 of	 Sentence	 completion	 1,	

and	 to	 13	 individuals	 in	 case	 of	 Sentence	 completion	2,	 in	 the	premises	 of	 a	 centrally	

located	fitness	centre	by	the	method	of	random	sampling,	where	each	of	the	individuals	

had	equal	chance	of	being	selected.	The	subjects	were	not	incentivized	in	any	way	and	in	

two	cases	not	all	the	sentences	were	completed.		

5.1.2	Observations	

[performed	by:	the	two	researchers	in	role	of	designers]	

The	researchers	carried	out	Participant	observations	at	two	fitness	centres	on	two	days	

including	a	weekday	and	a	weekend.	Participant	observations	are	qualitative,	deriving	

from	the	work	of	social	anthropology	its	emphasis	is	on	discovering	the	meanings	that	

people	attach	to	their	actions	(Saunders,	2011).	The	role	played	by	the	researchers	was	

of	complete	observer,	where	data	was	collected	by	being	close	to	the	observed	activity	

but	 in	 an	 unobtrusive	 manner.	 The	 researchers	 wore	 the	 gym	 attire	 and	 immersed	

themselves	to	participate	fully	in	the	shoes	of	subjects	of	 interest	and	thus	becoming	a	

member	 of	 the	 fitness	 centres.	 The	 two	days	were	 chosen	deliberately	 to	 observe	 the	

difference	 in	 how	 people	 behave	 in	 the	 the	 fitness	 centres	 during	 quiet	 hours	 in	 the	

weekday	and	busy	times	in	the	weekend.	Photographs	and	notes	were	taken	as	a	part	of	

the	study.		

5.1.3	Secondary	Research	

[performed	by:	the	two	researchers	in	role	of	designers]	

	Additional	 literature	 review	 was	 conducted	 to	 search	 and	 understand	 from	 other	

research	studies	about	practices	with	digital	mediators	in	the	fitness	centres	and	how	do	

they	affect	the	exercise	activity	and	vice	versa.	Google	Scholar	and	ACM	Digital	Library	

were	the	primary	academic	resources	to	conduct	the	secondary	research	in.		

5.1.4	Netnography	

[performed	by:	the	two	researchers	in	role	of	designers]	

Netnography	 according	 to	 Kozinets	 (1998)	 is	 an	 online	 qualitative	 research	 method	

originating	from	ethnography,	that	is	used	for	understanding	social	interaction	in	virtual	

communication	contexts	such	as	social	media,	 forums,	etc.	A	lot	of	such	data	collection	

happens	by	thorough	observation	of	naturally	occurring	public	conversations,	which	can	

be	found	in	almost	any	communication	network	nowadays.	Those	public	conversations	

constituting	 data	 are	 later	 subjected	 to	 interpretation	 and	 analysis.	 The	 method	 was	
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chosen	in	this	research	due	to	its	ability	to	provide	researchers	with	rich	understanding	

of	explicitly	expressed	user	needs	in	terms	of	fitness-related	products	and	gadgets.		

Data	 gathered	 through	 netnography	 in	 comment	 sections	 under	 popular	 and	 relevant	

YouTube	 channels	 helped	 student	 designers	 as	 well	 as	 researchers	 uncover	 users’	

attitudes	 and	 freely	 expressed	 opinions	 about	 currently	 available	 off-the-shelf	 fitness	

devices.	

5.1.5	Personas	

[performed	by:	the	two	researchers	in	role	of	designers]	

Three	 personas	 were	 created	 on	 the	 basis	 of	 the	 data	 collected	 from	 the	 various	

methods	to	study	and	understand	the	practice	of	exercising	of	people	attending	fitness	

centres.	Personas	can	be	defined	as	the	method	of	representing	real	 life	people	during	

the	 design	 process	 (Friess,	 2012).	 Personas	 are	 hypothetical	 but	 are	 thorough	 and	

precise	 to	 define	 the	 users	 in	 context	 discovered	 in	 the	 exploration	 studies	 (Cooper,	

1999).	The	three	personas	created	were	limited	to	the	sample	size	of	15	users	that	were	

part	 of	 the	 sentence	 completion	 methods	 and	 represent	 the	 user	 values	 and	 needs,	

practices	and	behaviour	in	the	fitness	centre.	As	stated	by	Matthews	et.	al.	(2012),	these	

personas	 were	 used	 in	 two	 ways:	 by	 the	 two	 researchers	 as	 designers	 in	 their	 own	

design	process	and	for	communication	with	the	student	designers.	

	

5.1.6	Human	Artifact	Model	based	Matches	&	Tensions	

[performed	 by:	 three	 student	 designers	 and	 the	 two	 researchers	 in	 role	 of	

designers]	

The	HAM	Matches	&	Tensions	 is	an	exercise	utilized	 in	artifact	ecology	analysis	where	

the	model	is	used	as	an	interface	between	personas	and	the	mediating	artifacts	(Bødker	

&	 Klokmose,	 2011).	 This	 exercise	 can	 be	 used	 for	 describing	 and	 analyzing	 potential	

matches	 and	 mismatches	 between	 human	 beings	 and	 the	 types	 of	 artifacts	 used	 –	

historical,	 current,	 or	 future.	 	This	 can	 inform	 interaction	designers	 to	understand	 the	

context	of	use	where	digital	and	non-digital	artifacts	can	work	together	seamlessly.	The	

exercise	can	be	used	to	highlight	different	ways	artifacts	work	together	as	a	whole,	their	

role	 and	motives	 to	 serve,	 and	 how	 they	 should	 be	 used	 as	 per	 their	 affordance.	 The	

information	generated	can	make	the	designer	aware	of	the	breakdowns	in	artifact	usage	

and	ways	to	reduce	their	effect	on	overall	user	experience	(Shmorgun	&	Lamas,	2015).		



	|	P a g e 	
	

47	

5.1.7	Statements	of	Intended	Value	

[performed	 by:	 three	 student	 designers	 and	 the	 two	 researchers	 in	 role	 of	

designers]	

Statements	 of	 intended	 value	 are	 used	 by	 Cockton	 (2005)	 for	 the	 expression	 of	 value	

relative	 to	 personas.	 After	 the	 confirmation	 of	 the	 servitization	 prospect	 for	 the	

manufacturer	from	the	PSS	matrix,	the	researcher-designers	defined	the	intended	value	

for	the	persona	in	terms	of	Smart	PSS	characteristics.	This	format	was	chosen	to	frame	

the	Statements	of	Intended	value	as	per	the	desired	level	of	interaction	and	design	goals	

to	encapsulate	value-in-use	to	the	personas	in	question.			

5.1.8	Value	Delivery	Scenario	

[performed	by:	the	two	researchers	in	role	of	designers]	

Value	 Delivery	 Scenario	 was	 written	 by	 the	 researchers	 who	 then	 acted	 the	 role	 of	

designers	taking	part	in	the	design	process.	According	to	Cockton	(2005),	Value	Delivery	

Scenarios	 take	 form	 of	 compelling	 stories	 about	 how	 value	 is	 delivered	 to	 end	 users	

through	a	given	solution	concept	and	they	should	reflect	given	evaluation	criteria.	Three	

student	 designers,	 based	 upon	 their	 understanding	 of	 User	 Values	 and	 Needs,	 were	

actively	 involved	 in	determining	Matches	and	Tensions	exercise.	They	generated	 ideas	

based	upon	the	insights	of	the	exercise	that	formed	the	basis	of	Statements	of	Intended	

Value	-	Smart	PSS	Characteristics	and	furthermore	for	writing	Value	Delivery	Scenario.		

5.1.9	Brainstorming	

[performed	 by:	 two	 student	 designers	 and	 the	 two	 researchers	 in	 role	 of	

designers]	

Brainstorming	 can	 be	 defined	 as	 an	 associative	 technique	 of	 quickly	 generating	 and	

organizing	ideas	in	relation	to	solving	given	problems.	It	is	a	three	step	activity	which	is	

a)	 usually	 done	 with	 a	 group	 of	 people,	 b)	 generates	 ideas	 without	 analysis	 and	 c)	

structures	 results	 for	 further	 work	 thereby	 broadening	 the	 solution	 space.	 The	

brainstorming	activity	was	conducted	during	the	second	workshop	after	the	creation	of	

Value	 Delivery	 Scenarios.	 The	 activity	 was	 a	 time	 bound	 event	 where	 one	 of	 the	

designers	was	the	facilitator	and	the	rest	of	the	participants	were	split	into	teams	of	two	

to	discuss	and	generate	multiple	ideas.	These	ideas	were	then	grouped	together	as	per	

their	feasibility	and	potential.	
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5.1.10	Techsona	

[performed	 by:	 three	 student	 designers	 and	 the	 two	 researchers	 in	 role	 of	

designers]	

Techsona	is	a	rather	novel	tool	in	designers’	toolkit	and	according	to	Bødker	&	Klokmose	

(2013)	it	 ‘helps	 focus	on	the	critical	detail	 in	terms	of	use	of	 future	artifacts,	and	acts	as	

counterparts	 to	 personas	 at	 the	 levels	 from	 human	 fear	 and	 values	 to	 specific	 action	

possibilities	 and	 constraints.’	 Due	 to	 those	 characteristics	 it	 was	 deemed	 particularly	

relevant	 for	 the	 Smart	 PSS	 development	 where	 we	 put	 emphasis	 on	 understanding	

users,	their	motivations	and	values	that	they	hold	dear,	 in	a	context	constituted	by	the	

activity	 in	 question.	 The	 techsona	 in	 this	 project	 was	 developed	 as	 a	 result	 of	

brainstorming	 session	with	participation	of	 all	 five	designers:	 three	 student	designers	

and	the	two	researchers	who	then	acted	the	role	of	designers	too.	All	five	designers	were	

discussing	needed	elements	of	the	techsona,	as	they	were	simultaneously	presented	an	

example	 sourced	 from	Bødker	&	Klokmose	 (2013)	as	 can	be	 seen	 in	Figure	15	below.	

One	 of	 the	 designers	was	 selected	 to	 take	 notes	 during	 the	 process,	which	were	 later	

read	aloud.	The	final	form	of	the	techsona	was	shaped	as	a	result	of	a	consensus	between	

all	five	designers.		

	
Figure	15.	Example	of	creation	of	techsona	through	answering	the	questions	of	the	Human-Artifact	

Model	(Bødker	&	Klokmose,	2013)		
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5.1.11	Sketching		

[performed	 by:	 three	 student	 designers	 and	 the	 two	 researchers	 in	 role	 of	

designers]	

Sketching	is	a	tool	used	in	order	to	share	insights	and	ideas	with	others,	and	it	plays	a	

role	 of	 a	 discussion	 stimulation.	 It	 is	 based	 on	 simple	 drawings	 which	 can	 be	 made	

without	 any	 previous	 training.	 The	 tool	 was	 employed	 during	 the	 design	 session,	

wherein	 the	 two	 researchers	 and	 three	 student	 designers	 took	 part.	 The	 developed	

sketches	were	used	 for	visualization	of	 some	aspects	of	 the	previously	 conceptualized	

techsona,	and	they	can	be	seen	in	Appendix	I.		

5.1.12	Prototypes	

[performed	 by:	 three	 student	 designers	 and	 the	 two	 researchers	 in	 role	 of	

designers]	

Prototypes	in	form	of	low-,	medium-,	or	high-fidelity	models	are	used	as	relatively	cheap	

methods	 of	 communicating	 and	 testing	 design	 ideas	 to	 and	 with	 end	 users.	 In	 this	

research-in-design	 process	 three	 prototypes	 were	 developed,	 two	 of	 which	 were	

preliminarily	 tested	 in	 a	 fitness	 centre	 located	 nearby	 the	 headquarters	 of	 partnering	

company,	wherein	the	entire	Design	process	(as	per	Revised	VCD)	took	place.	The	two	

prototypes	 were	 developed	 in	 groups	 of	 two	 and	 three	 (one	 researcher-designer	 per	

group)	and	the	third	more	advanced	prototype	were	developed	during	following	week	

by	 three	 student	 designers,	 who	 used	 technology	 available	 to	 them	 in	 partnering	

company’s	 lab	 and	 the	 learnings	 from	 preliminary	 testing	 of	 two	 lower-fidelity	

prototypes.	Pictures	of	the	prototypes	can	be	found	in	Appendix	J.		

	

5.2	Empirical	Findings		
The	 second	part	presents	 the	 results	of	 the	empirical	 study	and	 its	 findings	 for	 Smart	

PSS	 development	 are	 presented	 as	 per	 the	 different	 activities	 within	 the	 various	

processes	 of	 the	 Revised	 VCD	 framework	 (see	 the	 step	 by	 step	 guide	 in	 section	 4.3).	

Since,	the	study	is	still	an	ongoing	one,	this	paper	presents	the	empirical	studies	up	till	

its	present	 juncture,	 i.e	activity	E1	 -	Evaluation	Criteria.	The	 findings	of	 the	respective	

methods	are	therefore	elaborated	in	the	following	chronological	order:	

1. Opportunity	Identification:	
	

O1	-	Sentence	completion	1	&	2,	Observations,	Netnography,	Secondary	Research	
O2	-	Personas	development	
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O3	-	Artifact	ecology	analysis	
O4	 -Defining	 Statements	 of	 Intended	 Value	 -	 Smart	 PSS	 characteristics	
	
2. Design:	
	

D1	-	Creation	of	Value	Delivery	Scenarios		
D2	-	Brainstorming,	Techsona	development	
D3	-	Sketching	
D4	-	Prototype	development	
	
3. Evaluation:	
	

E1	-	Evaluation	Criteria		
	
	

5.2.1	Opportunity	Identification	

	5.2.1.1	O1(Sentence	Completion	1)		
The	data	collection	for	the	Opportunity	Identification	phase	started	off	with	the	activity	

Sentence	Completion	which	 resulted	 in	 some	 interesting	 insights	 in	 relation	 to	 fitness	

activities.	 The	 following	 figure	 16	 highlights	 some	 of	 the	 results	 that	 were	 generated	

through	affinity	diagrams	of	the	data	collected.	For	seeing	the	full	list	of	User	Values,	see	

appendix	A.	In	this	section,	we	present	some	of	the	values	from	various	categories	that	

were	later	chosen	for	forming	personas.		

	
Figure	16.	Analysis	of	User	Values		
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The	Social	Values	category	revealed	that	users	wanted	to	look	normal	but	at	the	same	

time	confident	or	comfortable	while	exercising.		

“Normal	just	like	any	other	exercise	lover”.	

People	were	exercising	with	others	for	socializing.		

“To	be	social”	

They	exercised	in	order	to	boost	their	external	esteem	and	status.		

“have	a	good	opinion	of	me”		

	

The	Emotional	Values	 that	 fitness	 goers	 expected	as	 a	part	of	 ideal	 experience	while	

exercising	were	that	of	calmness,	motivation,		enjoyment	presented	below	respectively:			

“Running	with	music	to	clear	my	head	and	get	calm”	

“When	I	can	maintain	a	good	rhythm	and	enjoy”	

	

While	exercising	they	expected	to	know	about	their	techniques,	how	they	made	progress	

and	what	effect	the	exercise	has	on	their	bodies.	This	knowledge	was	the	base	of	their	

Epistemic	Values.		

“If	I	am	doing	it	right”	

“I	am	losing	weight”	

“You	get	to	know	various	exercises	affect	the	body”	

	

The	 Growth	 and	 Self	 Actualization	 Values	 revealed	 that	 all	 the	 people	 who	

participated	 in	 sentence	 completion	 were	 exercising	 to	 fulfil	 certain	 goals	 and	 make	

healthy	lifestyle	changes.		

“Feel	better	physically	and	mentally”	

“Keep	in	half	decent	shape”		

They	mentioned	 that	motivation	and	perseverance	over	 long	 term	was	 instrumental	 if	

they	wanted	to	fulfil	their	goals.		

“Come	every	single	time	motivated”	

“Takes	effort	and	dedication”	

	

5.2.1.2	O1(Sentence	Completion	2)		
The	 second	Sentence	Completion	 data	 collection	 revealed	more	detailed	 information	
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regarding	users’	wants	and	needs	as	well	as	issues	they	face	during	their	stay	at	fitness	

centers.	 Its	 analysis	 through	 affinity	 diagram	 (see	 figure	17	below)	 led	 researchers	 to	

identification	of	several	themes,	some	of	which	are	presented	below	(for	the	full	list	see:	

Appendix	B):	

	
Figure	17.	Analysis	of	user	needs		

	

Motive	 -	unsurprisingly	 it	was	 found	 that	people	 attend	 gyms	 for	 three	most	popular	

reasons:	to	sustain	general	health,	to	lose	weight	and	to	build	muscles:	

“I	want	to	weigh	less”		

“I	want	to	get	stronger”	
	

Reasons	 for	 exercising	 in	 fitness	 centers	 -	 the	most	 obvious	 reason	 for	 doing	 so	 is	

access	to	professional	equipment.	Motivation	stemming	from	presence	of	other	people	

was	also	important:		

“I	don’t	have	that	type	of	equipment	at	home”	

“I	have	a	company”	

	

Service	experience	expectations	-	our	subjects	asked	for	what	they	expect	from	their	

ideal	 fitness	 service	 mentioned	 expert	 advisory	 and,	 quite	 unexpectedly,	 progress	

tracking	service:			

“Give	(me)	training	expertise”	

“Tracking	my	progress”	
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Equipment	 issues	 -	 lack	of	 knowledge	 about	how	 to	use	 certain	pieces	of	 equipment	

were	 mentioned	 as	 one	 of	 the	 key	 issues	 related	 to	 gym	 facilities:	

“Don’t	know	how	to	use	them”	

	

Instructions	helpfulness	-	the	fitness	goers	were	asked	about	what	are	the	criteria	for	

a	good	piece	of	exercising	advice.	Credibility	&	reliability	as	well	as	real-time	provision	

were	deemed	really	important:	

“When	it’s	from	someone	I	already	know	and	who	is	professional,	so	I	know	his	advices	are	

relevant	and	proper”	

“They	are	given	at	the	moment	of	doing	particular	exercise	and	concern	that	exact	

exercise”	
	

Tracking	 progress	 -	 apps	 and	 smartwatch	 use	 were	 mentioned	 amongst	 others	 as	

means	of	tracking	someone’s	progress:		

“I	use	S-Health	app”	

“Wearing	a	smartwatch”	
	

Staying	 motivated	 -	 goal	 setting,	 training	 with	 friends,	 and	 observing	 changing	

appearance	were	 some	 of	 the	ways	 of	 staying	motivated	 that	were	mentioned	 during	

this	 data	 collection:		

“I’m	watching	my	old	pics”	

“Doing	exercises	together	with	my	partner	or	friend”	

“Always	set	next	goals”	

	

Gadget	issues	while	training	-	misfit	to	activity	and	manual	input	amongst	others	were	

the	issues	named	as	those	causing	noticeable	troubles	to	our	subjects:	

“That	earbuds	keep	falling	out	of	my	ears”	

“My	smartphone	is	so	big	it	is	not	comfortable”	

“Fiddling	with	a	touchscreen	while	having	sweaty	fingers.	It	doesn’t	really	work”	

“Some	way	to	automatically	save	data	about	my	training	(would	solve	the	problem)”	
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5.2.1.3	O1(Observations)		

The	observations	made	at	 local	 fitness	centres	 revealed	what	 is	 the	artifact	ecology	of	

the	people	while	doing	an	exercise,	what	ways	they	affect	users’	experience	and	how	the	

use	 of	 one	 artifact	 affects	 use	 of	 other	 artifacts.	 Apart	 from	 this	 where	 service	 and	

product	pain	points	were	also	observed.	These	observations	also	fed	into	the	personas	

that	were	developed	later.	Photographs	shown	below	in	figure	18	and	figure	19	depict	

some	of	the	interesting	observations	made.	For	more	photographs	from	the	field	study	

check	Appendix	C.	

													 	
Figure	18.	A	man	using	ipad	for	instructions	in	free	weights	area										Figure	19.	A		woman	using	a	smartphone	while	training	
	
	

5.2.1.4	O1(Secondary	Research)	

Exercises	 are	 inherently	 different	 in	 the	way	 that	 they	 are	 performed	 and	what	 they	

demand	from	the	individual.	This	difference	in	types	of	exercise	performed	in	the	gym	

influence	the	use	and	non-use	of	digital	technology.	The	data	(see	Appendix	E)	provided	

below	 by	 the	 study	 of	 Patel	 &	 O’Kane	 (2015)	 takes	 a	 step	 towards	 expanding	 our	

understanding	of	the	influence	that	context	of	use	can	have	on	the	routines	of	the	gym	

visit	and	routines	of	 technology	use.	Here	we	present	some	of	 the	aspects	 that	proved	

helpful	in	understanding	the	artifact	ecology	in	context.		

	

Exercise	Shaping	Tech	Use		

1.	Impracticality	of	using	technology	during	exercise,	due	to	its	physicality:	

“I	would	like	to	read	from	my	phone	when	I’m	running,	but	it’s	difficult	when	I’m	moving	

around	so	I	have	to	wait	until	the	breaks”	
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Technology	Use	Influencing	Exercise	

1.	The	desire	to	use	technology	during	exercise	being	strong	enough	to	impact	the	

way	participants	exercised	in	the	gym:	

“I	guess	I	want	to	keep	at	a	steady	pace	so	I	can	concentrate	on	watching	TV	and	not	have	

to	think	about	changing	my	speed	or	playing	with	the	display	[...]	I	don’t	really	want	to	be	

distracted	from	my	distraction!”	

	

2.	 Technology	 cannot	 be	 used	 for	 performance	 tracking	 in	 one	 way,	 so	 it	

influences	a	change	in	the	physical	activity:	

“It’s	 annoying	 that	 the	 Fitbit	 doesn’t	 count	 my	 gym	 activity	 [...]	 I	 don’t	 hold	 onto	 the	

handlebars	so	my	strides	can	count	towards	my	daily	step	count.	It	looks	stupid	and	makes	

the	exercise	harder”	

	

5.2.1.5	O1(Netnography)		
The	 netnography	 (see	 Appendix	 D)	was	 another	 data	 collection	method	 that	 brought	

interesting	 insights	 about	 the	 fitness	 community.	 It	 was	 focussed	 on	 several	 existing	

fitness	 devices,	 and	 the	 following	 patterns	 of	 users’	 attitudes	 and	 needs	 have	 been	

identified:	

Instant	Feedback	-	users	were	seeking	for	solutions	that	would	be	able	to	provide	them	

with	instant	feedback	regarding	their	exercising,	both	in	terms	of	proper	technique	and	

progress	being	made.	It	corresponds	with	the	findings	from	sentence	completion	2.		

	
	

Metrics,	statistics,	data	-	certain	users	express	their	propensities	towards	‘quantifying	

self’	and	thus	they	call	for	data	about	their	bodies,	performance,	etc.			
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Phone-	free	hands	-	this	insight	corresponds	with	findings	from	sentence	completion	2,	

and	might	give	designers	good	understanding	of	their	users’	needs	and	wants.	

	
	

Negative	 attitude	 -	 the	 first	 insight	 corresponds	 with	 our	 findings	 from	 secondary	

research	and	gives	designers	understanding	of	what	is	not	welcome	(by	certain	users)	in	

their	solution.	Second	one	is	expressed	by	a	user	who	deems	given	solution	as	waste	of	

his	time	-	an	information	about	time	consumption	by	the	solution	was	also	found	in	one	

of	the	professional	reviews	of	the	product.		

	

	
Needs	 of	 certain	 types	 of	 users	 -	 in	 this	 situation	 a	 user	 is	 explicitly	 expressing	 his	

needs	 in	 relation	 to	his	profession,	which	gives	designers	 insights	on	his	 very	 context	

(activity)	of	potential	use	of	a	solution:	
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5.2.1.6	O2	(Personas	development)	

Basing	upon	the	collected	data	three	personas	representative	to	target	audience	of	the	

future	 solution	 were	 developed	 by	 the	 researchers	 before	 they	 were	 presented	 to	

student	designers	who	were	asked	to	use	them	in	the	design	process.	They	represented	

three	distinct	 set	 of	 characteristics	 and	attitudes	 towards	 exercising	 (see	 appendix	F).	

One	of	them	was	chosen	to	further	juxtapose	it	with	artifact	and	techsona	in	the	Human-

Artifact	Model	in	order	to	look	for	matches	and	tensions	that	influenced	design	decisions	

made	by	student	designers.	Below	we	present	the	selected	persona	(figure	20):		

	
Figure	20.	Example	of	Persona	named	Mikkel	

Characteristics	and	insights	below	were	focussed	upon	by	designers	and	informed	their	

upcoming	design	decisions:	

1. use	of	Iphone,	smartwatches/fitness	trackers,		

2. exercising	with	a	friend,		

3. will	to	focus	on	the	process	of	exercising	as	well	as	results,		
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4. will	to	train	with	personal	trainer,		

5. use	of	fitness	apps	to	keep	track	of	activity	and	stay	motivated,	

6. aversion	towards	manual	inputting	of	his	sets	and	reps,	

7. will	to	have	all	his	exercising	efforts	integrated	into	one	repository.	

5.2.1.7	O3	(Artifacts	ecology	analysis	through	Human	Artifact	Model)	
Observations	 resulting	 from	 the	 ethnographic	 studies	 in	 the	 field	 were	 analysed	 and	

structured	 in	 the	 Human-Artifact	 Model.	 Basing	 upon	 behavioural	 patterns	 of	 fitness	

goers,	 three	personas	were	developed,	out	of	which	one	has	been	a	 subject	 to	 further	

design	considerations	due	to	the	limited	scope	of	this	project.	It	was	observed	that	the	

fitness	 goers	 typically	 engaged	 in	 activities	 such	 as:	 lifting	 weights,	 training	 on	

resistance	machines,	cardio	exercising,	listening	to	music,	recording	current	progress	of	

various	 exercising	with	 the	use	 of	 smartphone,	 taking	 and	 sharing	pictures	 as	well	 as	

chatting	 to	 friends.	 Two	 essential	 kinds	 of	 artifacts	 used	 during	 exercising	 were	

identified:	respective	pieces	of	equipment	such	as	free	weights,	resistance	machines	or	

cardio	 machines,	 and	 fitness	 tracking	 devices	 such	 as	 smartphones,	

smartwatches/fitness	 trackers.	 Artifacts	 such	 as	 towels,	 water	 bottles,	 were	 not	

considered	due	to	their	low	impact	on	designed	for	activity.		

From	 the	 study	 of	 mediating	 artifacts	 involved	 in	 exercising	 activity	 we	 learnt	 what	

tensions	 the	personas	 face,	and	what	 is	matching	 their	expectations	and	needs.	Such	a	

knowledge	 later	 informed	designers’	 idea	generation	and	 further	decisions	 they	made.	

During	 the	 HAM	 based	 analysis,	 we	 used	 letters	 of	 the	 alphabet	 to	 mark	 matches	

whereas	exclamation	marks	for	tensions	(e.g.	given	number	of	exclamation	marks,	e.g.	!!,	

on	 one	 side	 indicate	 tension	 arising	 with	 the	 respective	 element	 marked	 with	 two	

exclamation	marks	!!	on	the	other	side).	

Motivations,	goals,	and	ways	of	using	the	artifacts:	

There	 were	 various	 motivations	 driving	 the	 use	 of	 the	 aforementioned	 artifacts.	

Respective	pieces	of	equipment	(Figure	21)	were	utilized	in	order	to	increase	stamina,	

recover	from	injury,	lose	weight,	or	build	muscles,	get	stronger	and	burn	calories.	They	

were	 lifted,	 pulled,	 and	 pushed	 thus	 supporting	 users	 in	 their	 goal	 achievement,	 by	

putting	 strain	 on	 the	muscles,	 and	 increasing	 heart	 rate	which,	 if	 repeated	 over	 time,	

results	in	hypertrophy	of	muscles,	increased	strength,	stamina	and	overall	fitness	levels.		
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Figure	21.	Human-Artifact	Model	based	analysis	to	find	tensions	in	the	use	of	fitness	equipment	

Smartphones	(figure	22)	were	used	due	to	their	ability	to	be	kept	in	a	pocket	and	were	

retrieved	in	rest	periods	to	manually	register	data	such	as	number	of	reps,	sets,	weight,	

etc.	 It	was	also	noted	 that	users	utilized	 their	 smartphones	 to	 take	and	share	pictures	

and	listen	to	music	after	plugging	in	a	pair	of	headphones.	The	abovementioned	actions	

were	conducted	by	tapping,	swiping,	and	pinching	touch	screens	of	the	smartphones.		

	
Figure	22.	Human-Artifact	Model	based	analysis	to	find	tensions	in	the	use	of	smartphones	
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Smartwatches/fitness	trackers	(figure	23)	on	the	other	hand	were	used	by	some	people	

due	to	their	smaller	physical	size	in	comparison	to	smartphones,	and	were	mostly	used	

for	 tracking	 cardio	 exercises	 such	 as	 running,	 rowing,	 etc.	 Furthermore,	 they	 allowed	

users	to	browse	through	the	recorded	progress	data	by	tapping,	swiping,	and	pinching	

like	in	the	case	of	smartphones.	

	 	
Figure	23.	Human-Artifact	Model	based	analysis	to	find	tensions	in	the	use	of	smartwatches		

Tensions	

The	 analysis	 of	 aforementioned	 artifact	 ecology	 involved	 by	 users	 in	 their	 activity	 of	

exercising,	 highlighted	 certain	 tensions	 arising	 from	 their	 mismatch	 to	 effective	 co-

occurrence.	 For	 example,	 awkward	 nature	 of	 dumbbells	 use	 emphasized	 misfit	 of	

keeping	smartphone	in	a	pocket	where	it	tends	to	be	knocked	or	bumped,	which	might	

lead	to	smashing	of	its	touch	screen.	Secondly,	it	was	noted	that	sweat	and	dust	on	users’	

palms,	being	an	inevitable	element	of	the	activity	in	question,	was	causing	difficulties	in	

effective	 tapping,	 swiping	 or	 pinching	 needed	 for	 operating	 smartphones	 and	

smartwatches.	 Subsequently,	 it	 was	 found	 that	 lack	 of	 automatic	 tracking	 of	 user’s	

weightlifting	efforts	was	often	a	source	of	 frustration	augmented	by	sense	of	 time	 loss	

resulting	 from	 manual	 input.	 Moreover,	 lack	 of	 unified	 solution	 for	 gathering	 data	

related	 to	 cardio	 as	well	 as	 strength	 exercises,	 caused	 impression	 of	 disintegration	 of	

exercising	records	and	thus	lowered	value	of	the	very	concept	of	tracking	and	resultant	
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data.		

The	 findings	 from	 the	 ethnographic	 study	 structured	 in	 the	 Human-Artifact	 Model	

further	 informed	 designers	while	 they	were	 generating	 and	 selecting	most	 promising	

ideas,	aimed	at	addressing	user’s	needs	and	expectations	in	the	designed	for	context.	

The	ideas	for	future	Smart	PSS	were	deliberated	basing	upon	the	inferences	made	from	

the	 personas,	 the	 artifact	 ecology	 analysis,	 and	 other	 insights	 from	 user	 studies.	

Following	 this,	 the	 Smart	 PSS	 characteristics	 were	 chosen	 for	 the	 idea	 which	 would	

encapsulate	the	Statements	of	Intended	Value,	as	can	be	seen	in	the	following	part.	

5.2.1.8	O4(Defining	Smart	PSS	Characteristics	-	Statements	of	Intended	Value)	

The	 following	 Smart	 PSS	 characteristics	 (see	 table	 1	 below)	were	 defined	 in	 order	 to	

alleviate	previously	identified	tensions	and	increase	number	of	matches.	They	will	guide	

designers	 through	 the	process	of	designing	 solution	 that	delivers	 value	 to	 the	 relative	

personas.	 The	 Smart	 PSS	 characteristics	were	 used	 as	 a	 goal	 setting	 tool	 that	 fed	 the	

evaluation	 criteria	 upon	which	 the	 solution	 should	 be	 tested	 in	 the	 later	 stage	 of	 the	

process.	The	numbers	 in	the	brackets	correspond	to	the	numbers	present	 in	the	Value	

Delivery	Scenarios.	

	

Consumer	
empowerment	

● Showing	graphs	and	other	data	that	allow	users	track	their	
progress	over	time	(1).	

● Guiding	the	user	through	his	gym	exercises	one	by	one		(2).	

Individualization	 of	
services	

● Identification	of	gym	user	and	his	predefined	goals	leading	
to	personalized	guidance	(3).	

● Use	of	the	app	to	communicate	directly	(4).	

Community	feeling	 ● Sharing	content	through	social	media	(5).	
● Enabling	‘competition	mode’	for	multiple	users	(6).	

Individual/shared	
experience	

● Device	 showing	 your	 result	 status	 to	 others	 during	
‘competition	mode’	(7)	

Service	involvement		 ● Renewing	 the	 customers’	 experience	 through	 relevant	
content	 e.g.	 tips	 regarding	 diet,	 exercises,	 new	 fitness	
trends,	etc.	(8)	

Continuous	growth	 ● Introducing	 new	 and	 relevant	 content	 and	 functionality	
according	to	feedback	from	the	users	(9)	

Table	1.	Smart	PSS	characteristics	of	the	future	solution		
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5.2.2	Design		

5.2.2.1	D1(Creation	of	Value	Delivery	Scenarios)	

Basing	upon	the	findings	and	defined	Smart	PSS	characteristics	(Statements	of	Intended	

Value)	the	Value	Delivery	Scenario	was	written	by	the	two	researchers	acting	the	role	of	

designers	 as	 can	 be	 seen	 below	 (numbers	 indicate	 relation	 with	 previously	 defined	

Smart	 PSS	 characteristics):	

	

Mikkel	 enters	 the	 gym	 and	 once	 he	 swipes	 his	 membership	 card,	 system	 automatically	

recognizes	his	presence	and	the	IdemoTrainer	®	wearable	device	guides	him	towards	the	

stretching	 exercise	 (2)	 helping	 him	 out	 to	 safely	 start	 an	 effective	 training.	 	 Later	 he	 is	

guided	to	do	bicep	curls	based	upon	his	historical	activity	of	 legs	exercise	 in	the	previous	

session	telling	that	today	he	should	work	on	his	arms	(3).	Mikkel	is	guided	to	do	4	sets	of	10	

repetitions	 each	 based	 upon	 his	 predefined	 goals	 of	 having	 to	 build	 mass	 (3).	 The	

IdemoTrainer	®	counts	the	reps	he	does	with	the	dumbbell	and	suggests	him	to	decrease	

the	 repetitions	 speed,	and	guides	him	 through	30	 second	rest	periods	between	 sets.	 Such	

short	burst	of	repetitions	with	less	resting	periods	ensure	that	Mikkel	is	exercising	in	most	

effective	and	efficient	way	to	shape	his	biceps	in	high	intensity	training	methods.	Once	he	

completes	 the	 set,	 it	 saves	 the	 workout	 log	 and	 sends	 him	 over	 to	 the	 benchpressing	

exercise	 to	 workout	 his	 chest	 muscles.	 This	 goes	 on	 for	 the	 rest	 of	 his	 training	 where	

IdemoTrainer	®	becomes	his	digital	trainer	and	keeps	him	motivated	by	setting	achievable	

goals	for	him.	It	also	displays	information	about	progress	he	makes	keeping	him	informed	

and	telling	that	he	just	bench-pressed	five	kg	more	than	the	last	time	thus	motivating	him.	

The	 data	 from	all	 his	 trainings	 is	 available	 through	 IdemoApp	®	which	Mikkel	 accesses	

after	he	has	come	back	home	to	check	his	overall	progress	this	month	(1).	Mikkel	shares	his	

results	with	friends	through	social	media	on	IdemoApp	®	(5)	and	also	challenges	them	to	a	

competition	next	week	feeling	strong	enough	to	win	it	(6,7).	IdemoApp	®		communicates	to	

him	directly	that	he	should	rest	for	another	two	days,	eating	salmon	steaks	with	rice	and	

vegetables	to	provide	his	organism	with	needed	macroelements	as	well	as	time	needed	to	

recover	(4,8).	With	regular	personalized	content	being	published	daily,	IdemoApp	®	keeps	

Mikkel	engaged	with	fitness	issues	and	increases	chances	for	the	solution	provider	to	keep	

him	 as	 a	 loyal	 and	 satisfied	 customer.	 Even	 though	 Mikkel	 is	 generally	 content	 with	

IdemoTrainer®,	during	his	 last	 training	he	didn’t	 like	 that	 it	 didn’t	 incorporate	 the	new	

revolutionary	 fitness	 equipment	 that	was	 recently	 introduced	 into	his	gym.	Disappointed	
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he	writes	a	quick	info	to	the	service	provider	to	‘update	their	stupid	device’.		This	collected	

feedback	 informs	 the	 business	 about	 a	 need	 to	 incorporate	 the	 new	 equipment	 into	

training	 guidance	 in	 Mikkel’s	 gym,	 thus	 regaining	 him	 as	 a	 satisfied	 customer	 and	

supporting	 IdemoTrainer®	 continuous	 growth	 (9).	

	

5.2.2.2	D2	(Techsona	development)	

The	 following	Techsona	was	developed	during	2nd	workshop	 together	with	 the	 three	

student	designers:	

	

WHY	

The	 IdemoTrainer	®	 is	 for	 people	who	want	 to	 train	 in	 the	gym,	 stay	motivated	and	be	

guided	 through	 the	 training	 to	 achieve	high	 effectiveness.	 They	might	 not	 afford	and/or	

enjoy	training	with	a	personal	trainer.	The	IdemoTrainer	®	is	meant	 for	people	who	are	

well	versed	in	new	technologies	and	like	to	support	themselves	with	digital	products.	It	is	

meant	 to	 replace	 use	 of	 current	 fitness	 related	 apps,	 fitness	 trackers,	 and	 smartphones	

which	 do	 not	 take	 advantage	 of	 currently	 available	 smart	 technologies	 able	 to	 enhance	

gym	exercising	experience	in	case	of	apps	or	do	not	provide	integration	of	various	types	of	

exercising	 (cardio,	 resistance)	 in	 case	 of	 fitness	 trackers	 or	 smartphones.		

WHAT	

Based	 upon	 user’s	 predefined	 goals,	 body-type,	 and	 actual/historical	 performance,	

IdemoTrainer	®	provides	users	with	personalized	guidance	in	relation	to	use	of	equipment	

available	in	the	gym.	It	supports	several	types	of	exercise	and	automatically	monitors	and	

records	 number	 of	 reps,	 sets	 and	 time	 of	 the	 exercise	 and	 integrates	 all	 the	 data	 to	

accurately	track	all	the	user’s	efforts.	Basing	upon	the	data	such	as	lean	mass,	weight,	body	

composition,	etc.	transferred	from	a	body	analyzer	available	at	the	gym,	as	well	as	records	

of	user’s	exercises,	the	device	emphasizes	the	correlation	between	user’s	effort	and	effects.	

IdemoTrainer	®	is	also	able	to	display	current	user’s	results	 to	other	people,	 so	they	can	

track	 each	 other’s	 progress	 when	 challenging	 friends	 to	 a	 competitive,	 socially-driven	

training.	 It	 also	 gives	 users	 personalized	 actionable	 advices	 regarding	 their	 goal-

achievement	 after	 they	 have	 left	 the	 gym	 (rest	 periods,	 diet,	 new	 fitness	 trends,	 etc.).		

HOW	

It	makes	use	of	people’s	experience	with	other	devices	 like	smartphones	(for	e-service)	or	

oven	 by	 using	 a	 turning	 knob	 interface.	 It	 uses	 haptic	 feedback,	 which	 has	 prerecorded	
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profiles,	 demanding	minimum	 interaction	 to	 get	 people	 to	 train.	 Buttons	 and	 knobs	 are	

used	but	no	touch	screen-	only	LCD.	All	 the	pieces	of	equipment	 in	the	gym	are	equipped	

with	 inbuilt	 sensors	 and	 wireless	 connectivity	 chips,	 which	 allow	 them	 to	 communicate	

with	each	other	as	well	as	track	user’s	activity.	

Inbuilt	 sensors	 in	 the	 IdemoTrainer	®	 as	 well	 as	 in	 the	 pieces	 of	 equipment	 afford	 the	

environment	 elements	 to	 ‘talk	 to	 each	 other’.	 Data	 collected	 from	 all	 the	 exercises	 is	

processed	 and	 presented	 in	 form	 of	 informative	 insights	 as	 well	 as	 actionable	 advices	

through	 the	e-service	 IdemoApp	®	 ,	and	 in	bare	useful	minimum	 in	 the	 IdemoTrainer	®	

device	itself.	The	device	is	operated	through	pressing	and	turning,	and	an	e-service	on	the	

smartphone	through	swiping,	tapping,	and	pinching.		

	

The	 proposed	 techsona	 exhibits	 characteristics	 of	 smart	 products	 as	 well	 as	

encompasses	 aspect	 of	 e-service.	 It	 is	 autonomous	 because	 IdemoTrainer	 ®	 device	

tracks	 users	 exercising	 efforts	 seamlessly,	 without	 user’s	 intervention.	 It	 is	 adaptable	

because	the	measures	are	made	on	the	basis	of	personalised	information	such	as	user’s	

weight,	 height,	 body-type,	 and	 guidance	 is	 provided	 upon	 user’s	 predefined	 goals,	

exercising	 history,	 and	 progress	 made	 over	 time.	 Furthermore,	 the	 device	 is	 able	 to	

communicate	with	other	devices,	such	as	sensors-equipped	equipment,	entrance	check-

in	 machines,	 smartphone	 where	 an	 app	 is	 fed	 with	 the	 data	 generated	 during	 user’s	

exercising	session.	Consequently,	e-service	aspects	are	inherent	part	of	IdemoTrainer	®	

solution.	 They	 are	 expressed	 by	 IdemoApp	®	where	 the	 personal	 data	 of	 the	 user	 is	

being	shown	to	him	in	form	of	actionable	advices,	meaningful	graphs,	and	personalized	

stream	of	fitness	related	news	which	supports	user	on	his	way	to	goal	achievement.	Last	

but	not	least,	e-service	aspect	is	being	delivered	by	provision	of	training	guidance	in	the	

premises	 of	 a	 gym,	 effectively	 substituting	 personal	 trainer’s	 services.	
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Figure	24.	Human	Artifact	Model	based	analysis	of	the	techsona	

	

Tensions	

The	analysis	of	the	techsona	highlighted	some	of	the	tensions,	when	the	design	team	was	

asked	to	be	critical	of	their	own	solution.	Since	the	technological	solution	was	conceived	

by	the	designers	for	the	needs	and	expectations	of	the	persona	Mikkel,	looking	at	it	from	

the	three	levels	pinpointed	some	areas	of	possible	further	improvements	(see	figure	24	

above).	This	critical	analysis	highlighted	some	of	the	tensions	such	as	lack	of	support	of	

music	listening	or	pictures	taking	by	the	envisioned	solution,	that	was	important	for	the	

persona	 in	 terms	 of	 entertainment	 and	 producing	 online	 presence	 materials	

respectively.	Furthermore,	it	triggered	consideration	whether	persona’s	will	to	maintain	

social	 status	 is	 effectively	 secured	 in	 the	proposed	 ‘competition	mode’.	Additionally,	 it	

became	re-emphasized	once	again	that	a	smartphone	use	should	not	be	needed	during	

interaction	 with	 IdemoTrainer®	 solution	 to	 avoid	 the	 tension	 that	 could	 arise	

otherwise.					



	|	P a g e 	
	

66	

	

5.2.2.3	D3	(Sketching)	

Sketches	were	produced	during	the	design	session,	and	were	used	for	communication	of	

the	 ideas	 to	 other	 members	 of	 the	 design	 team.	 The	 sketch	 below	 exhibits	 how	 the	

IdemoTrainer®	device	could	look	like	and	work.		

	
Figure	25.	Sketching	of	the	proposed	solution	IdemoTrainer	®		

	

5.2.2.4	D4	(Prototype	development)		

First	 iteration	 of	 the	 design	 process	 yielded	 a	 prototype	 which	 is	 able	 to	 count	 reps	

during	various	ways	of	 its	movement.	Embedded	diodes	 in	 IdemoTrainer	®	prototype	

are	turned	on	after	each	consecutive	rep	is	made	indicating	how	many	reps	in	a	set	have	

been	completed.		

								
Figure	26.	IdemoTrainer	®		Prototype	made	of	the	three	components:	the	wearable	device,	sensor-

based	device	in-built	into	the	equipment,	and	an	IdemoApp®.	
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5.2.3	Evaluation	

5.2.3.1	E1	(Evaluation	Criteria)		

Moving	on	from	the	Opportunity	Identification	and	before	the	Design	phase,	the	criteria	

was	 set	 for	 evaluating	 the	 proposed	 Smart	 PSS	 which	 is	 described	 in	 the	 following	

section.	 There	 were	 two	 basis	 upon	 which	 the	 Smart	 PSS	 would	 be	 evaluated	 -	 	PSS	

effectiveness	and	delivery	of	intended	value.	

PSS	effectiveness	-		

Willingness	 to	 pay	 (WTP)	 is	 a	measure	which	 accounts	 for	 evaluation	 if	 the	 designed	

solution	 has	 potential	 to	 become	 an	 effective	 PSS	 (Kuijken	 et.	 al.,	 2016).	 The	

effectiveness	can	be	ensured	by	determining	whether	 its	composites	-	a	product	and	a	

service	offering	-	have	their	respective	‘autonomous	value’,	meaning	that	they	could	be	

sold	as	stand-alone	offerings	on	the	market.	If	that	is	assured	designers	should	evaluate	

whether	their	proposed	integration	of	the	two	offerings	into	one,	would	create	a	super	

additive	or	synergetic	value	(the	combination	of	the	elements	which	is	more	than	sum	of	

it	parts).	This	is	in	contrast	to	such	combinations	which	would	be	perceived	as	additive	

(the	 combination	 of	 the	 elements	 equals	 to	 sum	 of	 it	 parts)	 or	 subadditive	 (the	

combination	 of	 the	 elements	 which	 is	 less	 than	 the	 sum	 of	 it	 parts)	 -	 (Kuijken	 et.	 al,	

2016).	Such	consideration	is	crucial	to	the	successful	adoption	of	the	envisioned	Smart	

PSS	solution,	because	only	in	case	of	potential	delivery	of	synergetic	value	to	customers,	

investment	in	the	solution	is	posed	to	yield	expected	returns.	

In	 case	 of	 our	 project,	 ‘autonomous	 value’	 of	 the	 product	 and	 service	 elements	 of	

designed	Smart	PSS	solution	was	ensured	on	the	basis	of	investigation	which	confirmed	

that	fitness	trackers	as	well	as	personal	training	services	(envisioned	to	be	replaced	by	

e-service	in	the	Smart	PSS)	are	separately	and	successfully	sold	on	the	market.	This	step	

confirmed	that	the	development	process	for	proposed	Smart	PSS	should	proceed	to	the	

design	phase.	Determining	whether	 the	proposed	combination	of	a	 smart	product	and	

an	e-service	creates	synergetic	value	is	still	an	ongoing	process,	results	of	which	will	be	

known	at	a	later	time.		

Smart	PSS	Characteristics	based	evaluation	criteria	-	

These	 criteria	 is	 based	 upon	 the	 previously	 defined	 Smart	 PSS	 Characteristics	 which	

constituted	Statements	of	Intended	Value.	The	criteria	need	to	focus	on	measurement	of	
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the	 degree	 to	 which	 intended	 value	 of	 the	 designed	 solution	 is	 delivered	 through	

meaningful	experiences.	In	our	project	such	criteria	would,	for	example,	be	the	extent	to	

which	 IdemoTrainer	 ®	 successfully	 supports	 users	 in	 automatic	 registering	 their	

workout	log	and	tracking	their	progression.	Furthermore,	it	should	be	tested	how	well-

fitted	is	the	guidance	provided	to	the	user:	is	the	solution	selecting	and	suggesting	right	

exercises?	Does	 it	 take	 advantage	 of	 the	new	equipment	 introduced	 to	 the	 gym?	How	

does	the	user	rates	the	solution	comparing	to	not	having	the	guidance	provided,	and	not	

using	IdemoTrainer	®	at	all?		

	

Subsequently	 designers	 must	 evaluate	 what	 would	 be	 the	 impact	 of	 not	 supporting	

certain	 aspects	 of	 poly-motivated	 use	 of	 smartphones.	 Is	 listening	 to	music	 or	 taking	

pictures	supported	in	their	solution	which	was	supposed	to	replace	smartphones?	If	not,	

is	music	a	critical	part	of	their	experience,	 lack	of	support	of	which	would	significantly	

weaken	 solution’s	 value	 proposition?	 How	 about	 taking	 pictures?	 Consequently,	 it	

should	 be	 tested	 how	 well	 supported	 are	 the	 user	 values	 such	 as	 social	 aspect	 of	

exercising	 or	 epistemic	 value	 of	 providing	 relevant	 knowledge	 about	 their	 body	 and	

fitness	 trends	 to	 the	 users.	 Does	 the	 ‘competition	 mode’	 helps	 or	 impedes	 Mikkel	 in	

maintaining	 his	 social	 status?	 Is	 the	 data	 provided	 to	 him	 rich	 and	 comprehensible	

enough?	 Does	 he	 understand	 it?	 Can	 he	 act	 upon	 it?	 Finally,	 and	 perhaps	 most	

importantly,	IdemoTrainer	®	solution	should	be	tested	against	the	extent	to	which	it	is	

supporting	 users	 in	 effective	 goal	 achievement,	 whether	 it’s	 building	 muscles,	 losing	

weight,	or	 increasing	 strength.	This	 set	of	questions	 is	by	no	means	exhaustive.	These	

are	just	to	demonstrate	what	sort	of	issues	should	be	addressed	by	evaluators	in	order	

to	evaluate	delivery	of	the	value	in	the	world.		

	

The	 selected	 criteria,	 as	 demonstrated	 above,	 should	 not	 focus	 merely	 on	 usability	

requirements,	but	must	be	developed	so,	 that	they	can	measure	if	value	 is	delivered	 in	

the	world,	in	use,	and	aim	to	answer	if	the	user	is	significantly	better	off	while	he	uses	the	

solution	 than	 while	 he	 doesn’t.	 Only	 thus	 can	 designers	 make	 sure	 that	 they	 have	

effectively	translated	user	needs	and	values	into	meaningful	interactions,	and	that	they	

developed	 a	 Smart	PSS	 that	 delivers	value-in-use	 to	 its	 users.	What’s	more,	 Smart	PSS	

evaluation	must	be	 an	ongoing	process,	 because	only	 thus	 can	 it	 be	 assessed	whether	

strong	long-term	relationship	with	users	was	established	and	maintained.	
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CHAPTER	6	–	REVISED	VCD	ASSESSMENT		
The	Sixth	Chapter	narrates	 the	perspective	of	 the	participants	undertaking	 the	 role	of	

designers	in	applying	the	methods	and	framework	for	the	case	study.	This	chapter	also	

constitutes	two	parts	of	methodology	and	empirical	findings.		

	
	

6.1	Methodology		
Feedback	elicitation	on	selected	elements	of	Revised	VCD	took	place	on	 two	occasions	

after	 workshops	 conducted	 by	 researchers.	 The	 group	 of	 three	 intern	 students	 from	

partnering	 company	 was	 involved	 in	 the	 roles	 of	 designers.	 Their	 respective	

backgrounds	were:	techno-anthropology,	engineering	design,	and	all-round	design.		

	

During	 the	 first	 workshop	 student	 designers	 were	 presented	 the	 whole	 Revised	 VCD	

framework	 in	order	 to	get	 an	overview	of	 the	process	 that	 they	were	about	 to	 follow.	

Each	step	of	the	framework	was	explained	in	terms	of	 its	role	in	the	design	process	as	

well	as	activities	related	to	it.	It	is	important	to	say	that	two	initial	artefacts	of	Revised	

VCD	framework,	User	Values	&	Needs	and	Personas	within	usage	context,	were	completed	

by	the	researchers	which	at	this	stage	were	acting	roles	of	designers.	It	was	motivated	

by	 time	 constraints	 and	 general	 requirements	 imposed	 on	 researchers	 by	 partnering	

company.	The	two	artefacts	were	sent	to	student	designers	prior	to	the	first	workshop	in	

order	to	give	them	detailed	insights	regarding	the	target	audience.	After	both	workshops	

data	regarding	personal	opinions	of	participants	was	collected.		

	

6.1.1	Questionnaire	

Questionnaire	was	distributed	among	 the	 three	designers	 after	 the	 first	workshop.	The	

open-ended	questions	were	devised	in	such	a	way	to	elicit	feedback	about	the	designers’	

opinions	 about	 the	 process	 of	 Revised	 VCD	 framework	 that	 they	 had	 followed.	 They	

were	 then	 related	 to	 following	 activities	 and	 artefacts:	User	 Values	 &	 Needs,	 Persona,	

HAM	Matches	 &	 Tensions,	 Techsona,	 and	 their	 influence	 on	 one	 another.	 The	 answers	

were	 subsequently	 independently	 coded	 by	 the	 two	 researchers	 to	 uncover	 as	 many	

patterns	and	insights	as	possible.	Questions	with	answers	can	be	found	in	Appendix	G.	
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6.1.2	Focus	group	

Focus	 group,	 on	 the	 other	 hand,	 took	 place	 after	 the	 second	workshop.	 The	 questions	

were	designed	so,	as	to	spark	the	discussion	and	support	free	flow	of	ideas	and	topics.	

The	 goal	 was	 to	 uncover	 insights	 that	 could	 not	 be	 uncovered	 by	 following	 rigid	

structure	of	the	questionnaire.	The	session	was	audio	recorded,	transcribed,	and	coded	

independently	by	the	two	researchers	similarly	as	in	the	case	of	questionnaire	answers.	

Questions	with	answers	can	be	found	in	Appendix	G.	

	

6.2	Empirical	Findings		
The	 questionnaire	 sent	 to	 student	 designers	 after	 the	 two	 workshops	 and	 the	

subsequent	 focus	 group	 revealed	 their	 reflections	 on	 the	 activities	 they	were	 part	 of.	

Thematic	 analysis	 of	 the	 answers	 revealed	 some	 patterns	 regarding	 Revised	 VCD	

artefacts	 in	 focus	 as	 well	 as	 general	 opinions	 regarding	 the	 framework:	

	

User	Values	&	Needs	

User	 Values	 &	 Needs	 artefact	was	 produced	 by	 the	 researchers	 and	 took	 the	 form	 of	

condensed	verbatims	assigned	to	particular	category	of	user	values.	Student	designers,	

as	mentioned	before,	did	not	take	part	in	user	studies,	but	were	only	sent	the	data	in	the	

form	of	pictures,	transcriptions,	verbatims,	etc.	prior	to	the	workshop.	

	

Not	 clear	 enough:	 The	 user	 values	 by	 themselves	 were	 not	 deemed	 sufficient	 and	

required	complementary	data.		

‘Yes	they	did,	but	your	user	research	(netnography	and	sentence	completion)	was	better	to	

get	a	close	and	unbiased	understanding.’	(Guillaume)	

	

Well	supporting	designers	in	idea	generation:	The	designers	actively	used	the	User	

Values	 &	 Needs	 artefact	 while	 they	were	 developing	 techsonas.	 Additionally,	 Kristian	

was	particularly	 fond	of	 the	 verbatims.	He	used	 such	way	of	 data	presentation	before	

and	 deemed	 it	 helpful.	

‘They	 helped	 me	 to	 remember	 the	 user	 and	 keep	 him	 in	 mind	 during	 the	 techsona	

development.’	(Guillaume)	

‘It	was	kind	of	the	basis	for	that	development,	so	it	supported	me	well.’	(Kristian)	
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As	structured	insights	from	the	field:	Kristian	spoke	in	favour	of	User	Values	&	Needs	

in	terms	of	systematic	data	condensation.	

‘It’s	always	nice	to	structure	your	thoughts	and	observations	within	any	field.	To	me,	user	

values	were	a	good	way	to	do	this.’	(Kristian)	

	

Reflecting	 use	 context:	Morten	 &	 Guillaume	 both	 stated	 that	 User	 Values	 &	 Needs	

helped	them	in	keeping	user’s	context	(activity)	in	mind.		

‘I	 think	 they	 overall	 support	 this	 well,	 since	 they	 reflect	 the	 designated	 context	 for	

designing.’	(Morten)	

‘They	 helped	 me	 to	 remember	 the	 user	 and	 keep	 him	 in	 mind	 during	 the	 techsona	

development.’	(Guillaume)	

	

Need	to	be	categorized	and	prioritized:	The	issue	that	bothered	the	designers	was	the	

sheer	number	of	user	values	reproduced.	The	use	of	other	tools	was	suggested	to	choose	

which	values	should	be	supported	in	the	designed	solution.	Morten	was	most	hesitant	of	

which	 values	 to	 focus	 upon	 while	 generating	 ideas	 and	 developing	 techsonas.	 	He	

suggested	they	should	be	discussed	and	selected	prior	to	techsona	development	phase.		

‘They	could	though	somehow	have	been	optimized	for	the	design	process,	since	there	were	

quite	a	lot	of	perspectives	to	take	into	consideration	when	designing.	This	could	have	been	

done	 via	 a	 deeper	 discussion	 of	 the	 values	 with	 cross	 categorization	 in	 relation	 to	 the	

design	process.’	(Morten)	

‘I	think	they	are	important	in	this	development	but	you	need	to	discuss	them	probably	

before	beginning	techsonas.’	(Morten)	

	

Values	as	a	separate	artifact	–	The	importance	of	user	values	was	acknowledged	but	

its	use	as	a	separate	artefact	was	seen	dependent	on	if	the	design	team	was	involved	in	

data	collection.	

	

“Many	times	here	in	the	company,	it’s	only	some	people	who	get	out	to	the	field,	so	the	

personas	that	you	also	use,	are	very	strong	tool	to	communicate	(values)	to	the	whole	

team.”	–	(Kristian)	

“When	you	don’t	really	feel	the	field	it	is	much	harder	to	connect	them	values	to	any	

specific	situations.	It’s	better	to	explain	the	values	in	the	context,	e.g.	calmness	-	we	
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observed	this	in	this	and	that	situation,	while	talking	to	this	and	that	person,	and	then	you	

have	sth	to	attach	the	value	to,	if	you’re	not	doing	user	studies	on	your	own.”	-	(Morten)	

	

Utilizing	Values	-	The	use	of	values	as	throughout	the	design	process	was	recognized	.	

“As	long	as	I	see	them	daily	and	I	stay	focused	on	bringing	them	into	my	design”	–	

(Kristian)	

“I	think	it	was	nice	to	have	these	user	values	complementing	personas.	I	think	they	

complement	each	other	in	some	way.”		-	(Morten)	

	

More	 visual	 form	 of	 presenting	 User	 Values	 &	 Needs	 -	 The	 student	 designers	

suggested	 a	 more	 visually	 attractive	 form	 of	 presenting	 values	 should	 be	 chosen:	

moodboards,	drawings,	pictures.	

“It	always	hard	to	quantify	these	thing	during	design,	so	I	would	implement	them	in	my	

design,	by	kind	of	doing	sth	less	overwhelming,	like	a	moodboard….		so	when	I	am	to	make	

a	decision,	I	would	look	at	this	and	say	‘are	we	stimulating	calmness,	or	is	it	anger,	

motivation“(Kristian)	

“When	these	values	are	all	in	text,	it	is	hard	to	remember	all	of	them.	It’s	hard	to	remember	

text,	but	it’s	easy	to	remember	drawing	or	pictures.	…..	need	to	be	preliminary	discussion,	to	

maybe	say	okay,	we	use	5-10	user	values	to	design	for	them,	and	then	forget	about	the	

rest.”	(Morten)	

	

Revised	VCD	

Complexity	–	The	framework	was	considered	difficult	to	comprehend	if	all	the	artefacts	

and	activities	were	to	be	taken	into	account	and	discussed.	The	framework	was	reported	

to	 come	 across	 as	 a	 bit	 complex,	 and	 not	 easily	 comprehensible	 from	 the	 first	 use.		

“For	me	to	be	able	to	use	this	we	would	need	to	simplify	it	to	4-6	steps.”		–	(Kristian)	

“If	it	is	simplified	I	would	use	it.	Otherwise	it’s	too	complex,	cause	some	of	the	steps	I	don’t	

know	what	I	am	going	to	do	with.”	–	(Morten)	

“I	think	there	is	too	many	steps	in	the	model	(framework)”	–	(Morten)	

“I	felt	the	process	we	went	through	with	HAM/	User	values/	Match	and	tensions/	Techsona	

was	really	complex	and	needed	a	lot	of	time	to	be	explained"	-	(Guillaume)	

	

Familiarity	 –	 The	 designers	 had	 used	 similar	 approaches,	 so	 the	 structure	 and	
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transition	between	processes	as	well	the	artefacts	was	recognized	as	per	the	established	

way	of	working.	

“I	 think	 the	 approach	 works	 well….	 Comparing	 it	 to	 other	 models	 that	 I	 used	 it’s	 very	

similar”	-	(Kristian)	

“For	me	as	anthropologist,	 I’ve	done	quite	a	 lot	of	 those	 things,	all	 the	condensating	and	

coding,	putting	things	in	certain	categories	is	definitely	what	I’ve	done	before.	As	a	matter	

of	fact	it	didn’t	bring	any	surprisingly	new	stuff	for	me.”	-	(Morten)	

	

Uniqueness	–	The	designers	acknowledged	the	introduction	of	user	values	and	the	HAM	

for	the	development	of	solutions.	

“I	didn’t	use	user	values	before,	now	that	I’m	having	this	as	a	focus,	and	building	personas	

and	that	part	of	it	was	cool.	Like	I	said	in	the	text	boxes	I	especially	like	the	thing	with,	like	

doing	the	why,	what,	how,	and	then	looking	for	matches	and	tensions-	i	think	that’s	a	very	

good	structure	to	investigate	the	field	of	design”-	(Kristian)	

“What	is	strong	about	your	framework	is	that	you	have	incorporated	the	HAM	thing	and	I	

guess	the	techsona	part	of	it.”	–	(Guillaume)	

	

Rigidity	–	The	framework	was	seen	too	rigid	in	terms	of	steps	used	and	was	seen	as	a	

barrier	to	free	flow	to	a	design	process.	

“if	you	become	restricted	by	certain	steps,	the	design	process	may	become	rigid	and	then	is	

not	good	for	designs”	–	(Morten)	

“I	think	maybe	your	iterations	come	too	late”	-	(Morten)	

		

Time	consumption	–	 	The	 time	 limitations	of	 the	executing	all	 the	activities/artefacts	

using	the	Revised	VCD	approach	was	also	raised	by	the	designers.	

“Generally	 in	my	previous	company	it	was	very,	 if	you	wanna	have	a	workshop,	we	won’t	

spend	time	on	doing	personas	as	it	is	rather	time	consuming.”	–	(Kristian)	

“if	you’re	a	big	group	of	people	and	you	have	to	discuss,	where	we	are,	that’s	gonna	take	
much	more	time,	than	this	model	can	save.”	–	(Kristian)	
	
	

Visual	Representation	–			The	visual	layout	of	the	Revised	VCD	gave	the	designers	a	feel	

that	 it	 is	 a	 complex	development	 framework.	One	designer	wasn’t	particularly	 fond	of	

the	 way	 the	 framework	 looked	 like	 on	 the	 paper.	 It	 seemed	 that	 the	 other	 student	
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designers	also	had	problems	following	the	structure.	

“I	think	the	approach	works	well	but	when	you	hand	me	this,	it	feels	like	it’s	too	complex.	

I’m	referring	to	the	visual	part.”	–	(Kristian)	

‘For	this	framework	to	be	implemented	in	a	professional	way,	I	have	the	feeling	it	needs	to	

change	in	the	form	it	is	presented	to	participants.’	(Guillaume)	

	

‘University	 feeling’	 -	The	 researchers	 started	 the	workshop	by	 explaining	 theoretical	

basis	 of	 the	 Revised	 VCD	 framework	 to	 the	 student	 designers.	

‘The	 process	 had	 a	 very	 theory/university	 feeling	 attached	 to	 it.	 I	 think	 we	 are	 seeing	

designers	 try	and	come	up	with	really	 intuitive	and	 fun	design	tools	 (cards,	boardgames,	

very	 visual	 templates	 that	 you	have	 to	 fill,)	 that	make	 the	design	process	 easier,	 funnier	

and	quicker’	(Guillaume)	

	

Identifying	 the	 PSS	 aspect	 –	 	The	 designers	 also	 acknowledged	 the	 importance	 of	

making	 the	 design	 team	 aware	 at	 one	 stage	 of	 the	 framework	 that	 the	 solution	 being	

developed	is	in	fact	an	Smart	PSS.	

“I	think	you	need	to	put	in	product-service	system	design	at	some	point.	You	cannot	design	

service	without	designing	product	because	they	are	both	mutually	dependent..	So	in	a	way	

it	is	kind	of	implicit,	the	design	of	a	service.”	–	(Morten)	

“Usually	when	we	 are	 designing	 product-service	 system,	 you’d	 already	 have	 the	 product	

and	you’d	say	‘shit,	we	need	a	service	for	this”	-	(Kristian)	

	
Human-Artifact	Model	

Understanding		–	HAM	as	a	model	itself	was	not	seen	complex	but	the	designers	had	a	

tough	 time	 understanding	 it	 to	 use	 it	 as	 tool.	

“I	had	read	HAM	article	before	and	I	think	it	was	useful,	the	framework,	but	if	you	are	like	

new	 to	 design	 and	 you	 just	 get	 this	model,	 I	 think	 it	 takes	 time	 for	 you	 to	 actually	 put	

yourself	up	 to	 the	 task	of	designing	with	 this	model.	You	need	 to	have	 some	background	

knowledge	of	the	different	steps	that	you	need	to	go	through,	to	use	it.”	–	(Morten)	

	

This	requirement	of	a	more	in-depth	understanding	was	particularly	seen	in	HAM	based	

matches	and	tensions.	
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“The	human	side	of	the	model	you	have	a	lot	of	statements	that	worked	quite	well	(for	us),	

cause	you	know	it’s	derived	from	the	personas,	and	then	you	go	to	artifact	and	everything	

becomes	 quite	 complex.	They	 are,	 I	 know,	 in	 why,	 what,	 and	 how	 but	maybe	 you	 could	

develop	some	kind	of	a	tool	to	manage	all	the	different	data	that	you	generate.”	–	(Morten)	

	

Not	clear	enough:	The	student	designers	required	repeated	explanation	regarding	how	

to	 complete	 matches	 and	 tensions	 exercise.	 It	 did	 cause	 troubles	 especially	 on	 the	

artifact	side.	Furthermore,	our	subjects	having	completed	both	sides	of	Human-Artifact	

Model	 were	 not	 sure	 of	 how	 to	 look	 for	 matches	 and	 tensions.	Why,	 what	 and	 how	

categorization	of	HAM	caused	most	confusion,	especially	with	telling	what	from	why.	

‘It	could	definitely	have	been	more	clear	what	was	actually	meant	by	why,	what	and	how.’	

(Kristian)	

‘I	also	 found	 the	definition	of	 the	 three	categories	 (what,	why,	how)	 to	be	unclear	and	 it	

prevented	me	from	having	a	real	structured	answer.’	(Guillaume)	

‘I	 think	 the	movement	 from	 the	 human	 side	 to	 the	 artifact	 was	 difficult	 and	 somewhat	

unclear,	 so	 I	 don't	 think	 the	 categorizing	 helped	 that	 much	 in	 understanding	 existing	

artifacts.’	(Morten)	

	

As	 a	 design	 tool	 –	 The	 designers	 approved	 the	 use	 of	 HAM	 in	 the	 development	

framework	 as	 it	 helped	 them	envisage	 the	 technology	 (Techsona)	 and	 connect	 it	with	

the	human	aspects.			

“HAM,	 if	 it	 is	 simplified	 somehow,	 it’s	 good.	 And	 definitely	 the	 techsona	 descriptions,	

because	that	is	kind	of	an	opposition	to	personas,	and	it’s	nice	to	have	it	in	the	techsona.”	-	

(Morten)	

“What	is	strong	about	your	framework	is	that	you	have	incorporated	the	HAM	thing	and	I	

guess	the	techsona	part	of	it.”	-	(Kristian)	

	

Understanding	 user	 goals	 and	 motivations	 -	 All	 three	 students	 found	 the	 HAM	

exercise	 helpful	 for	 understanding	 the	 basis	 of	 persona’s	 orientation	 and	 the	matches	

and	 tensions	 that	 arose	 when	 the	 artifact	 either	 supported	 those	 orientations	 or	 not	

respectively.		

‘It	 helped	 me	 in	 the	 sense	 that	 it	 highlighted	 the	 users	 motivation	 for	 using	 a	 given	
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product/service’	(Kristian)	

‘I	think	defining	matches	and	tension	was	a	good	platform	to	understand	users’	goals	and	

mitigate	the	obstacles.	‘	(Morten)	

	

Good	 for	 idea	 generation	 -	 During	 the	 design	 phase,	 after	 matches	 and	 tensions	

analysis,	 and	 initial	 lack	 of	 understanding	 of	 the	 results,	 the	 group	 generated	 five	

different	 ideas.	 All	 of	 the	 ideas	were	 directly	 addressing	 one	 or	more	 of	 the	 tensions.	

Matches	 did	 not	 seem	 to	 be	 paid	 particular	 attention	 by	 the	 student	 designers	 in	 this	

phase.			

‘In	terms	of	efficiency,	It	might	allow	the	team	to	come	up	with	really	successful	or	creative	

results’	-	(Guillaume)	

	

Techsona	

Hard	to	construct:	All	three	designers	when	asked	for	techsona	development	were	not	

sure	 how	 they	 should	 approach	 this	 task.	 After	 they	 had	 been	 shown	 example	 from	

Shmorgun	 &	 Lamas	 (2015)	 article,	 they	 were	 able	 to	 structure	 their	 own	 ideas	

analogically	 during	 the	 first	 workshop.	 Nonetheless	 during	 second	 workshop	 the	

problem	persisted	and	the	techsona	was	designed	collaboratively	by	the	three	student	

designers.		

‘It	was	okay	as	a	tool	but	 its	 functionality	needs	to	be	discussed	and	 incorporated	before	

beginning	 the	 design	 process	 if	 it	 is	 to	 have	 a	 profound	 effect.’	 (Morten)	

‘I	 think	 it	 needs	 more	 work	 to	 be	 really	 effective	 for	 designing.’	 (Kristian)	

‘However,	 there	 is	not	enough	distinction	between	 the	how	and	 the	what	categories.	The	

fact	 that	 we	 had	 to	 use	 another	 unrelated	 example	 (the	 passport	 administration)	 to	

explain	the	process	was	confusing.	(Guillaume)	

	

Communicating	 ideas:	 All	 three	 students	 were	 asked	 to	 develop	 a	 techsona	 on	 the	

basis	 of	 the	 previous	 group	 brainstorming,	 and	 discussions.	 The	 techsonas	were	 then	

read	aloud	and	used	 for	communicating	envisioned	solutions	 to	other	members	of	 the	

team.	 		

‘I	think	it	could	be	a	good	way	to	present	the	service	you	are	trying	to	build.	‘(Guillaume)	
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CHAPTER	7:	DISCUSSION	
Our	goal	commissioned	by	the	partnering	company	(focussed	on	knowledge	generation	

for	the	business	environment	in	Denmark)	was	to	develop	a	new	Smart	Product-Service	

System	 (Smart	 PSS)	 that	 could	 introduce	 an	 innovation	 enhancing	 the	 experience	 of	

fitness	 goers.	 The	 process	 of	 the	 goal’s	 achievement	 constituted	 a	 case	 study	 for	 this	

paper	and	has	taken	form	of	research-	in-	design	focussed	on	the	process	rather	than	on	

its	 very	 outcome.	 Literature	 review	 on	 the	 subject	 of	 Smart	 PSS	 design	 left	 the	

researchers	facing	two	crucially	important	challenges	expressed	by	Valencia	(2014):	a)	

how	can	we	thoroughly	understand	use	context	to	define	relevant	value	proposition	to	

end	 users	 and	 b)	 how	 can	 we	 translate	 user	 values	 and	 needs	 into	 meaningful	

interactions	 between	 users	 and	 Smart	 PSS	 solutions?	 The	 overarching	 research	

question,	however,	could	be	stated	as:		

	

How	can	we	design	a	Smart	PSS	that	maximizes	the	value	provided	to	consumers?		

	

Researchers	 then	derived	 two	auxiliary	sub-questions,	which	were	used	 to	guide	 their	

research-in-design	based	process	of	answering	the	main	research	question	above:	

	

1. What	tools	and	methods	can	be	used,	and	how	can	they	be	coordinated	for	Smart	

PSS	 development	 to	 maximize	 value	 from	 end	 users’	 perspective?	

	

2. What	are	the	advantages	and	disadvantages	of	the	chosen	tools	and	methods?	

	

	

7.1	Design	Framework	Development	

The	abovementioned	challenges	motivated	the	choice	of	 literature,	which	was	directed	

at	 providing	 understanding	 of	 concepts	 such	 as	 Product-Service	 Systems,	 context,	

value(s),	and	value	oriented	design	methodologies.	This	extensive	literature	review	led	

researchers	 to	 the	 selection	 of	 the	 value-centered	 design	 framework,	 upon	 revised	

version	of	which	the	design	process	was	based	(see	chapter	4.3).	The	adjustment	of	the	

VCD	 towards	 project	 goals	was	 needed	 and	 driven	 by	 critical	 analysis	 of	 literature	 as	

well	as	multiple	simulations	of	putting	the	theory	into	practice.	 It	resulted	in	four	new	
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artefacts	 being	 developed	 and	 orchestrated	 within	 the	 original	 VCD	 framework:	 User	

Values	&	Needs,	 Artifacts	within	 usage	 context,	 Statements	 of	 Intended	Value	 -	 Smart	

PSS	 Characteristics	 and	 Techsona.	 Theoretical	 underpinnings	 of	 their	 formulation	

stemmed	 from	 knowledge	 domains	 such	 as	 consumer	 psychology,	 activity	 theory,	

Human-Artifact	Model,	and	Smart	Product-	Service	Systems.		

	

The	 coordination	 and	 synchronization	 of	 methods	 and	 tools	 was	 conducted	 with	 the	

value	as	a	key	point	of	interest	in	mind.	The	revision	of	the	VCD	took	cue	from	Kujala	&	

Väänänen-Vainio-Mattila	(2009)	when	they	defined	that	creation	of	value	or	perceived	

value	happens	as	a	result	of	interaction	between	a	user	with	his	values	and	needs,	and	

the	 product	 functionality	 and	 properties.	 So	 in	 order	 to	 visualize	 how	 the	 framework	

could	be	structured	in	accordance	to	this	concept,	the	due	importance	was	given	to	the	

user	 values	 and	needs	 as	well	 as	 other	 behavioural	 patterns	when	 it	 comes	 to	 fitness	

training.	In	order	to	investigate	the	mediating	role	of	artifacts	in	the	interaction,	artifact	

ecology	was	examined.	Placing	the	human	next	to	the	artifact	revealed	a	lot	of	 insights	

that	 could	 be	 utilized	 during	 design	 process	 to	 deliver	 value	 through	 the	 envisioned	

solution.	 Since,	 the	 future	 artifact	 in	 focus	was	 Smart	 Product-Service	 System,	 special	

consideration	was	given	to	Smart	PSS	characteristics	by	Valencia	(2015)	that	were	used	

as	 the	 scaffolding	 structure	 to	 categorize	 various	 statements	 of	 intended	 value.	

Execution	of	a	 large	number	of	methods	 in	 the	prescribed	sequence	was	conducted	 in	

relation	to:	

a)	 identifying	 the	 opportunities	 in	 both	 service	 and	 product	 aspects	 for	 the	

manufacturer	to	tap	in,	and		

b)	 defining	 the	 correct	 value	 proposition	 in	 relation	 to	 existing	 consumers’	 values,	

motivations	and	use	contexts.	

	

The	evaluation	criteria	was	formed	on	the	basis	of	the	Smart	PSS	characteristics	as	well	

as	 finding	 such	 a	 combination	 of	 autonomously	 valued	 product	 and	 service	 offerings,	

that	 create	 synergetic	 value	 to	 its	 users.	 Once	 the	 criteria	 was	 set,	 a	 value	 delivery	

scenario	 was	 conceived	 to	 cover	 the	 details	 of	 how	 value	 is	 extracted	 in	 the	 world.	

Following	 this	 the	 brainstorming	 sessions	 led	 to	 techsonas	 being	 created	 where	 the	

future	 solution	 and	 its	 properties	 were	 confronted	 with	 user	 values,	 fears,	 and	

capabilities,	 to	 see	 where	 interaction	 issues	 might	 affect	 the	 value.	 The	 subsequent	
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sketching	 was	 used	 for	 communicating	 and	 assessing	 the	 ideas	 in	 a	 visible	 format.	

Finally,	 low-	and	medium-	fidelity	prototypes	were	produced	to	be	tested	against	their	

ability	to	deliver	value	in	use.	The	evaluation	is	still	an	ongoing	process,	and	due	to	time	

limitations,	its	results	did	not	make	it	to	this	paper.	

	

7.2	Learnings	

Smart	PSS	Clarification	
In	order	to	develop	a	Smart	Product-Service	System	(Smart	PSS)	that	creates	value	for	

its	 users,	 it	 was	 crucial	 to	 first	 understand	 what	 a	 Smart	 PSS	 really	 is,	 and	 what	

differentiates	 it	 from	 other	 solutions.	 According	 to	 Valencia	 et.	 al.	 (2015)	 Product-

Service	System	(PSS)	offerings	are	such	combinations	of	product	and	service	elements	

that	both	contribute	 to	value-creation-in-use	 for	 its	 customers.	For	example,	 if	 a	TV	 is	

sold	 along	 with	 its	 service	 warranty,	 it	 does	 not	 make	 it	 a	 PSS,	 since	 in	 such	 a	

combination	only	one	of	the	elements	(TV)	creates	value	in	use,	and	therefore	it	should	

be	considered	as	a	product.	Service	warranty	is	indeed	an	important	part	of	the	offering,	

but	in	its	very	nature,	it	does	not	influence	the	very	use	of	the	product.		

	

Similarly,	Valencia	et.	al.	(2015)	claim	that	a	Smart	PSS	is	an	offering	that	is	composed	of	

a	smart	product	and	an	e-service,	where	e-services	such	as	web	portals,	apps,	and	other	

means	alike,	support	two	way	dialogue	between	service	providers	and	consumers,	and	

facilitates	 creation	 of	 customized	 services	 to	 satisfy	 their	 individual	 needs.	 This	

definition,	however,	we	argue,	is	not	enough	to	provide	for	theory	behind	what	a	Smart	

PSS	 is.	To	 illustrate,	how	an	 integration	of	smart	product	and	e-service	makes	a	Smart	

PSS,	we	refer	to	Kuijken	et.	al.	(2016)	definition	of	a	‘real’	PSS.	According	to	this	paper,	

an	 offering	 can	 only	 be	 called	 a	 PSS	 if	 its	 product	 and	 service	 elements	 have	 their	

respective	‘autonomous	value’,	i.e.	they	can	be	sold	separately	as	commercial	offerings	in	

the	market.	For	academic	considerations,	we	deem	this	distinction	important	and	argue	

for	using	 it	 in	Smart	PSS	 literature	as	well.	Such	a	distinction	will	prevent	calling	each	

digital	 or	 smart	 product	 attached	 to	 an	 app	 or	 a	 website	 as	 a	 Smart	 PSS,	 thus	

establishing	more	unambiguous	 common	 terms	upon	which	 academic	discussions	 can	

be	based.	
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Let’s	 take	 a	 look	 at	 an	 example:	 a	 smart	 body	 scale	 analyzer	 measures	 one’s	 body	

composition	and	sends	generated	data	 to	an	app	on	a	smartphone.	 In	 the	app	one	can	

see	 graphs	demonstrating	how	 their	body	weight	 is	 changing	over	 the	period	of	 time,	

and	 read	 recommended,	 health-related	 articles	 or	 notifications	 from	 the	 service	

provider.	On	occasion,	when	needed,	one	may	easily	communicate	with	the	producer	by	

sending	a	quick	message	from	within	an	app	or	making	a	call.	According	to	Valencia	et.	

al.	 (2015)	 definition,	 is	 this	 offering	 an	 e-service?	 Yes,	 it	 is.	 It	 is	 an	 app	which	 fulfills	

consumers’	 need	 to	 gauge	weight	 fluctuations	 and	 facilitates	 communication	with	 the	

‘service’	provider.	 Is	 the	body	scale	analyzer	smart?	Yes,	because	 it	collects,	processes,	

and	 produces	 data	 and	 communicates	 with	 other	 devices	 automatically,	 which	 are	

features	of	a	smart	device.	But	should	we	call	such	an	offering	a	Smart	PSS?	If	we	do	so,	

we	should	also	say	that	a	smart	cup,	which	detects	what	type	of	drink	one’s	having,	and	

basing	upon	 that	 knowledge	 recommends	him	 to	drink	 less	 coffee	 and	more	water,	 is	

also	a	Smart	PSS.	Wouldn’t	we	then	end	up	calling	each	type	of	combinations	of	smart	

products	with	more	or	 less	any	 type	of	app,	a	Smart	PSS?	What	would	be	 the	point	of	

making	Smart	PSS	a	 separate	notion	 in	 the	 literature	opposed	 to	 smart	products	with	

related	 apps	 that	 bring	 little	 value	 to	 the	 core	 offering?	 In	 such	 a	 situation	we	would	

rather	define	such	offerings	as	“servitized	products”,	because	their	respective	e-service	

aspects	could	not	possibly	be	sold	as	stand-alone	offerings	on	the	market.	

	

In	order	to	prevent	such	confusion,	borrowing	from	Kuijken	et.	al.	(2016)	we	therefore	

propose	to	extend	the	reach	of	his	definition	of	a	‘real’	PSS,	and	use	it	also	in	reference	to	

Smart	PSS,	as	such	a	combination	of	smart	product	and	e-service	elements,	which	have	

their	respective	autonomous	value.	 In	practice,	 it	would	mean	that	a	real	Smart	PSS	is,	

for	example,	 a	 combination	of	a	heart	 rate	monitor	 (smart	product),	with	an	e-service	

aspect	 such	 as	 online	 access	 to	 a	 doctor,	who	 basing	 upon	 the	 data	 generated	 by	 the	

device,	 can	 provide	 a	 person	 with	 actionable	 advice	 in	 case	 of	 emergency	 or	 regular	

medical	consultancy	practice.	Such	a	combination	of	a	smart	product	with	an	e-service	

(a	service	which	is	provided	through	digital	means),	we	argue,	is	much	more	meaningful	

and	needed.	And,	since	this	paper,	is	specifically	focussed	on	delivering	highest	possible	

value	 to	 the	 consumers,	 we	 further	 argue	 for	 the	 companies	 to	 search	 for	 such	

combinations	of	smart	products	and	e-services,	which	not	only	make	them	‘real’	Smart	

PSS,	but	also	provide	synergetic	value	to	the	consumers	or	at	least	provide	significantly	
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more	value	than	either	of	the	offerings	alone.		

	

Revised	VCD	concepts	

In	the	following	section	we	will	sum	up	and	discuss	the	learnings	from	the	framework’s	

step	by	step	execution	during	the	Smart	PSS	development	process,	and	outline	resultant	

suggestions	for	use	of	this	framework	by	other	practitioners	or	researchers.	

	

Values	

Having	 developed	 the	 Revised	 VCD	 framework	which	was	 used	 as	 a	 roadmap	 for	 the	

upcoming	 design	 process,	 researchers	 stepped	 in	 the	 shoes	 of	 designers	 and	 began	

development	 of	 the	 Smart	 PSS.	 In	 pursuance	 of	 the	 consecutive	 design	milestones	 (or	

design	process	artefacts)	we	started	off	with	identification	of	user	values	and	needs.	The	

resultant	artefact’s,	(User	Values	&	Needs)	main	contribution	was	assumed	on	the	basis	

of	 its	 expected	 ability	 to	 keep	 designers	 focussed	 on	 supporting	 user	 values	 in	 their	

designs.	Reasoning	behind	 it	was	 to	make	 sure	 that	designers	better	understand	 their	

users,	by	focusing	not	only	on	product-related	needs	and	wants,	but	also	on	general,	non	

product-related,	 psychological	 values	 that	 influence	 what	 is	 important	 to	 users	 in	 a	

given	 context.	 Such	 a	 reasoning	 was	 identified	 in	 Kujala	 &	 Väänänen-Vainio-Mattila	

(2009)	concept,	according	to	which	values	as	well	as	needs	are	what	users	bring	to	the	

interaction	with	a	product,	upon	which	(perceived)	value	is	achieved.		

	

Identification	of	user	values	and	needs	was	done	by	conducting	user	studies	in	the	field,	

with	 the	 use	 of	 sentence	 completion	 as	 an	 effective	 and	 efficient	 tool	 for	 identifying	

values.	During	two	iterations,	enough	data	was	collected	to	give	designers	a	rich	picture	

of	popular	user	values	and	needs	associated	with	exercising	in	gyms.	The	data,	after	its	

analysis,	was	used	in	two	ways	-	firstly,	it	fed	into	the	process	of	persona	development,	

corroborating	the	insights	from	other	methods	used	in	the	user	studies,	and	secondly,	it	

supported	 designers	 during	 idea	 generation,	 and	 techsona	 as	 well	 as	 prototypes	

development.		

	

According	to	collaborating	student	designers,	User	Values	&	Needs	as	a	separate	artefact	

was	deemed	particularly	useful	 as	a	 structured	 representation	of	 the	data	 collected	 in	
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the	field.	Its	strengths	were	identified	as	affording	easy	communication	of	the	designed	

for	 context,	 and	 being	 particularly	 helpful	 for	 understanding	 personas.	 It	 was	 also	

utilized	during	techsona	development	as	a	tool	aggregating	various	perspectives	of	users	

that	 need	 to	 be	 addressed	 by	 envisioned	 solution.	 For	 example,	 in	 the	 Opportunity	

Identification	 process,	 it	 was	 discovered	 that	 people	 like	 to	 train	 with	 others,	

considering	 social	 aspect	 of	 exercising	 as	 important.	 It	 was	 therefore	 proposed	 to	

incorporate	 a	 ‘competition	mode’	 in	 the	 Smart	 PSS	 solution	 in	 form	 of	 progress	 bars	

being	 displayed	 on	 individual’s	 piece	 of	 smart	 clothing.	 This	 idea,	 however,	 was	

questioned	 on	 the	 basis	 of	 its	 potential	 to	 negatively	 impact	 another	 crucial	 value	

related	 to	 sustaining	 high	 social	 status.	 If	 the	 user	 failed	 to	 meet	 his	 goals	 it	 would	

become	 publicly	 apparent	 thus	 putting	 him	 in	 awkward	 situation.	 It	 was	 therefore	

proposed	 that	 displaying	 of	 ‘competition	 mode’	 results	 should	 be	 confined	 to	 the	

participants	of	competition	and	communicated	through	the	carried	device,	rather	 than	

through	publicly	visible	smart	clothing.	

	

Additionally,	 it	was	 suggested	by	 two	 student	 designers,	 that	 the	 artefact	User	Values	

and	Needs	 should	 take	 form	 of	mood	 boards	 rather	 than	 categorized	 text	with	 users’	

verbatims.	 Such	 a	 form	 of	 the	 artefact	 was	 said	 to	 be	 harder	 to	 remember	 and	

overwhelming.	What’s	more,	what	 seemed	problematic	was	determining	which	values	

were	most	 important	 to	 users.	 During	 our	 design	 sessions,	 the	 values	were	 discussed	

and	 prioritized	 by	 the	 team	 members,	 what	 might	 have	 impacted	 outcomes	 of	 the	

process.	This	issue	could	have	been	avoided	by	having	users	prioritize	the	values	at	the	

very	moment	of	conducting	user	studies.		

	

Artifact	Ecology	

The	use	of	 the	personas	and	 their	practices	 in	 fitness	 training	was	what	 the	designers	

were	used	to	 in	their	earlier	projects.	What	was	novel	 though	was	the	conscious	 focus	

being	 placed	 on	 artifact	 ecology,	 which	 has	 a	 potential	 to	 influence	 design	 threefold:		

	

a)	 shifting	 focus	 to	 current	 artifacts	 in	 user’s	 artifact	 ecology,	 analysis	 of	 which	 may	

provide	learnings	in	form	of	their	respective	matches	and	tensions;	

b)	 providing	 understanding	 of	 users’	 accumulated	 experiences	 constituting	 their	

orienting	basis	with	other	relevant	artifacts;		
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c)	 exploring	 the	 relationships	 between	 artifacts	 in	 a	 given	 use	 environment	 (e.g.	

smartphone	 and	 dumbbell).		

	

These	three	aspects	of	artifact	ecology	analysis	informed	our	design	decisions	in	

respective	ways:		

	

a)	current	artifacts	being	used	in	a	gym	environment,	smartphones	and	smartwatches,	

both	 caused	 tensions	 in	 form	of	 sweaty	 fingers	 being	 not	 optimal	 for	 operating	 touch	

screens,	which	led	designers	to	searching	for	other	solutions,	such	as	regular	LCD	screen	

with	knobs	and	buttons;		

b)	accumulated	experience	with	smartphone	and	web	apps	assured	designers	that	using	

such	 way	 of	 providing	 an	 e-service	 to	 the	 users	 will	 not	 cause	 significant	 cognitive	

friction;		

c)	 analysis	 of	 the	 relationship	 of	 co-occurring	 artifacts	 such	 as	 a	 dumbbell	 and	 a	

smartphone	 in	 an	 exercising	 activity,	 afforded	 designers	 an	 understanding	 of	 tension	

caused	by	 their	mismatch	(smartphones	are	 fragile,	and	are	prone	to	smashing	during	

use	of	a	dumbbell).	

	

Human-Artifact	Model	

With	the	use	of	Human-Artifact	Model	(HAM),	vast	amounts	of	data	generated	through	

the	 ethnographic	 studies	 can	 be	 organized	 through	 the	 structured	 analysis.	 Such	 a	

structured	 knowledge	 helped	 designers	 understand	 issues	 such	 as,	 for	 example,	 poly-

motivated	use	of	 artifacts,	 the	 roles	 these	artifacts	play	 in	 the	observed	activities,	 and	

the	different	ways	of	using	them.	For	example,	we	observed	that	smartphones	were	used	

not	only	 for	 tracking	user’s	exercising	progress,	but	also	 in	order	 to	 listen	 to	music	or	

taking	 pictures.	 Such	 poly-motivated	 use	 of	 current	 artifacts	 should	 therefore	 be	

considered	in	the	new	solution	which	was	meant	for	smartphone’s	replacement.	Failing	

to	do	so	may	result	in	low	rates	of	adoption	of	the	new	solution	or	make	people	just	add	

another	device	 to	 their	 exercising	 artifact	 ecology,	which	would	weaken	 the	proposed	

solution’s	 value	 proposition	 (in	 our	 case	 it	 was,	 among	 others,	 rendering	 use	 of	

smartphones	 unnecessary).	 Furthermore,	 the	 structured	 analysis	 of	 the	 data	 afforded	

designers	to	look	for	matches	between	the	current	artifact’s	ability	to	support	its	users	

in	 achieving	 their	 goals,	 as	well	 as	 tensions	arising	 in	 artifact’s	use	 in	 a	 given	activity.	
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The	structured	analysis	was	therefore	successfully	used	to	pinpoint	and	nail	down	the	

critical	 aspects	 crucial	 to	 the	persona,	 and	 further	helped	 to	generate	design	 ideas	 for	

defining	the	Smart	PSS	characteristics.	

	

During	the	investigation	of	the	designed	for	context,	the	dilemma	for	the	designers	was	

to	choose	the	correct	starting	point	as	the	unit	of	analysis.	When	conducting	the	Human-

Artifact	Model	based	analysis,	they	were	not	sure	if	they	were	supposed	to:	

a)			Zoom	in	-	e.g.	“the	interaction	with	an	app	within	the	smartphone”	as	the	activity	to	

be	analyzed	or	zoom	out	–	“the	interaction	with	the	smartphone	itself”	as	the	activity	to	

be	analyzed;	

b)		Zoom	in	-	e.g.	“activity	as	an	act	of	exercising	with	a	dumbbell”	or	zoom	out	“activity	

as	an	act	of	training	in	a	gym”	of	which	exercising	with	a	dumbbell	is	just	one	of	possible	

manifestations.	

	

In	both	cases,	after	 lengthy	consideration,	 the	selected	perspectives	were	 the	zoomed-

out	ones.	It	was	agreed	upon,	that	in	the	initial	stage	of	design	process,	when	a	potential	

for	improvements	is	being	sought	for,	the	zoomed-out	perspective	affords	a	holistic	view	

of	the	future	solution,	giving	designers	a	broader	picture	of	a	problem.	When	it	comes	to	

design	of	particular	 elements	of	 the	envisioned	 solution,	however,	 that	 is	 the	moment	

when	zoomed	in	perspective	plays	more	prominent	role,	allowing	designers	to	focus	on	

details	 of	 interaction.	 Just	 like	 in	 service	 design	 projects,	 though,	 it	 is	 important	 to	

repeatedly	shift	the	focus	by	zooming	in	and	out	as	per	requirements	of	a	process.	

	

Another	 important	 issue	was	that	 the	human	side	of	Human-Artifact	Model	(HAM)	did	

not	 require	much	explanation	but	 the	movement	 from	 the	persona	 to	 the	artifact	 side	

caused	 troubles	 initially.	The	designers	were	bothered	with	 aspects	of	 operations	 and	

goals	 supported	 by	 an	 artifact,	 as	 they	 often	 misunderstood	 them.	 These	 triggered	

discussions	 and	 required	 relying	 on	 the	 best	 educated	 guesses,	 as	 even	 resorting	 to	

scant	examples	in	the	literature	did	not	provide	unambiguous	answers.	This	illustrated	

that	even	 though	HAM	as	a	model	 itself	was	not	seen	as	complex,	 the	designers	had	a	

tough	 time	 understanding	 how	 to	 put	 it	 in	 practice.	 This	 implies	 that	 even	 though	

Bødker	&	Klokmose	(2011)	claims	that	HAM	tool	was	developed	to	streamline	putting	

activity	theory	concepts	in	practice,	its	effective	adoption	won’t	happen	before	the	tool	
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in	itself	becomes	more	approachable.	Such	a	desired	state	of	matters	could	be	achieved	

by	providing	more	diversified	and	easy	to	understand	use	cases	in	the	literature.	

	

Finally,	 all	 designers,	 including	 the	 researchers	who	 spent	most	 time	 trying	 to	 deeply	

understand	 the	 underlying	 concepts,	 faced	 problems	 with	 using	 the	 tool	 with	

confidence.	Categorizing	of	 the	why,	what,	and	how	aspects	caused	difficulties,	making	

designers	 to	 spend	more	 time	on	deliberations	 rather	 than	actual	doing.	The	problem	

was	overcome	only	after	the	designers	decided	to	use	the	tool	in	an	intuitive	rather	than	

‘correct’	way.		

	

Statements	of	Intended	Value	

In	 our	 project,	 Statements	 of	 Intended	 Value	 as	 per	 Cockton’s	 (2005)	 understanding	

were	identified	with	Smart	PSS	characteristics	proposed	by	Valencia	et.	al.	(2015).	Such	

a	unification	was	dictated	by	the	very	 literature	wherein	Smart	PSS	characteristics	are	

defined	 as	 ‘opportunities	 in	 terms	 of	 value	 creation	 that	 arise	 from	 the	 integration	 of	

smart	 products	 and	 e-services’.	 Cockton	 (2005),	 admittedly,	 do	 not	 define	 his	

Statements	of	Intended	Value	as	such,	but	only	provides	examples	wherefrom	it	can	be	

derived	that	the	term	‘intended	value’	expresses	neither	more	nor	less	but	value	that	is	

anticipated	to	meet	users’	expectations,	needs,	and	wants.	In	our	project,	formulation	of	

the	Smart	PSS	characteristics	was	particularly	influenced	by	user	values	and	needs,	and	

the	matches	and	tensions	resulting	from	HAM	based	analysis	of	current	artifact	ecology.	

We	 noticed	 ideas	 of	 value	 creation	 being	 stimulated	 by	 user	 values	 (the	 idea	 of	

‘competition	mode’	as	a	response	to	 identified	 importance	of	social	aspect)	and	by	the	

will	 to	decrease	 identified	 tensions	of	current	solutions	(e.g.	 removing	of	 touch	screen	

interface	which	was	identified	as	ineffective	in	training	circumstances).		

	

One	characteristic	omitted	 from	the	Statements	of	 Intended	Value	was	 that	of	product	

ownership.	 This	 was	 due	 to	 the	 fact	 that	 the	 case	 study	 was	 a	 fictional	 one	 and	 the	

business	model	consideration	was	out	of	scope	of	the	project.	But	it	is	worth	noting	that	

the	type	of	product	ownership	model	chosen	may	affect	the	perceived	value.	This	is	due	

to	 the	 fact	 that	 when	 the	 evaluation	 of	 the	 prototype	 begins,	 the	 results	 of	 WTP	

(Willingness	 to	 Pay)	 may	 differ	 depending	 on	 the	 ownership	 model	 presented.	 So,	 it	

might	require	that	further	iterations	are	conducted	until	synergetic	value	is	established	



	|	P a g e 	
	

86	

and	it	could	be	confirmed	that	the	resultant	solution	is	an	‘effective’	Smart	PSS.	

	

Value	Delivery	Scenarios	

The	 abovementioned	 Statements	 of	 Intended	 Value	 expressed	 in	 regard	 to	 Smart	 PSS	

characteristics	 were	 consequently	 used	 for	 writing	 a	 Value	 Delivery	 Scenario.	 Due	 to	

lack	of	available	literature,	designers	weren’t	able	to	draw	upon	any	previous	examples	

of	such	scenario	to	confront	it	with	their	own.	It	is	therefore	hard	to	make	any	inferences	

as	per	the	differences	between	Cockton’s	idea	of	value	delivery	scenario	and	commonly	

adopted	regular	scenarios	known	in	design	practice.		

	

Techsona		

Levelled	analysis	of	the	proposed	techsona	and	its	placement	against	the	persona,	forced	

the	 designers	 to	 address	 motivational	 issues	 and	 user	 values	 together	 with	 handling	

possibilities	of	a	future	solution.	It	revealed	a	number	of	matches,	that	on	hypothetical	

level,	 validated	 ideas	 that	 constituted	 the	 design.	 For	 example,	 the	 proposed	 solution	

addressed	 Mikkel’s	 (persona)	 will	 to	 workout	 certain	 body	 types	 in	 an	 effective	 and	

efficient	way,	by	providing	him	a	personal	guidance.	Similarly,	such	analysis	pinpointed	

potential	 tensions,	 that	might	 lead	designers	 to	 rethink	 the	 solution,	 or	 put	 them	 in	 a	

better	position	while	preparing	 for	user	 testing.	An	example	of	 such	 tension	 from	our	

project,	 is	 a	 lack	 of	 support	 of	 music	 listening	 and	 pictures	 taking	 by	 the	 envisioned	

solution.	 An	 artifact	 which	 is	 supposed	 to	 be	 substituted	 by	 the	 IdemoTrainer®,	 a	

smartphone,	supports	poly-motivated	reasons.	Our	solution,	however,	does	not	support	

neither	music,	nor	 taking	pictures,	 therefore	 this	 should	be	evaluated	with	users,	how	

important	 the	 tension	 is	 before	 the	 solution	 is	 fully	 developed.	 Failing	 to	 do	 so,	 may	

result	in	lower	than	expected	adoption	rates	of	the	offering	in	the	market.	Furthermore,	

the	 solution’s	 e-service	 aspect	 was	 envisioned	 to	 partially	 be	 delivered	 through	 the	

IdemoApp®	which	naturally	requires	smartphone	for	its	use.	Since	value	proposition	of	

the	 whole	 IdemoTrainer®	 solution	 was,	 amongst	 others,	 based	 upon	 its	 potential	 to	

substitute	smartphones	in	fitness	goers’	artifacts	ecology,	 it	 is	crucial	that	IdemoApp®	

value	is	designed	so,	that	the	value	it	provides	is	extracted	at	home,	or	after	the	finished	

training,	 rather	 than	 during	 the	 very	 exercising.	 It	 would	 for	 example	 mean,	 that	

guidance	and	tracking	results	are	provided	through	the	IdemoTrainer®	device	and	not	
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the	 app	 on	 a	 smartphone.	 IdemoApp®	 could,	 for	 example,	 be	 focussed	 on	 displaying	

aggregated	 historical	 data,	 graphs,	 and	 meaningful	 fitness	 related	 content,	 value	 of	

which	 can	 be	 created	 and	 extracted	 outside	 of	 the	 exercising	 activity	 context.		

	

These	 considerations	 demonstrate	 that	 through	 this	 additional	 step	 of	 HAM	 based	

inquiry	of	the	ideated	solutions,	designers	became	‘systematically	critical’,	which	might	

indeed	 allow	 companies	 to	 save	 time	 and	 effort	 spent	 on	 premature	 prototyping	 as	

claimed	 by	 Bødker	 &	 Klokmose	 (2013).	 What’s	 more,	 the	 techsona	 as	 a	 tool	 for	

supporting	structuring	of	the	ideation	process	was	appreciated	by	the	student	designers,	

and	 was	 also	 acknowledged	 as	 an	 effective	 way	 to	 communicate	 ideas	 to	 the	 design	

team.	Being	a	HAM	based	tool,	however,	techsona	wasn’t	free	from	the	issues	caused	by	

the	HAM.	For	designers	to	be	effectively	used	without	causing	troubles,	more	examples	

should	be	provided	in	the	literature,	which	is	also	one	of	the	contributions	of	this	paper.	

Furthermore,	we	suggest	 that	 the	approach	 towards	 its	use	should	be	 intuitive,	 rather	

than	‘correct’.		

	

7.3	Limitations	
The	research	work	by	the	authors,	in	its	entirety,	was	affected	by	certain	limitations	at	

different	steps	due	to	various	factors.	The	attempt	to	interpret	user	values	had	bias	from	

the	designer’s	perspective	dependent	on	the	interpretation	and	prioritization	of	values	

in	 the	 design	 of	 the	 prototype.	 The	 design	 decisions	 for	 incorporation	 of	 Smart	 PSS	

characteristics	 were	 also	 limited	 to	 one	 persona,	 which	 normally	 would	 need	 to	

compromise	 perspectives	 of	 all	 relevant	 personas.	 Furthermore,	 testing	 of	 the	

framework’s	 effectiveness	 was	 only	 restricted	 to	 three	 additional	 development	

artefacts/milestones	 of	 the	 Revised	 VCD.	 What’s	 more,	 the	 collaborating	 student	

designers	 only	 had	 a	 limited	 understanding	 of	 the	 process	 so	 their	 answers	 elicited	

through	the	focus	group	and	questionnaire	were	not	as	rich	as	they	could	be	otherwise.	

Both	 of	 the	 limitations	 took	 their	 roots	 in	 the	 limited	 time	 available	 to	 the	 student	

designers	from	the	partnering	company.	Last	but	not	least,	the	research	question	is	not	

definitively	answered	due	to	the	fact	that	the	project	only	portrays	the	first	iteration	of	

such	 a	 development	 process,	 rather	 than	 the	 whole	 process	 from	 opportunity	

identification	to	implementation.		
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CHAPTER	 8:	 CONCLUDING	 REMARKS	 AND	
FUTURE	RESEARCH	
	

The	field	of	this	study	is	very	recent,	and	there	is	still	limited	literature	available	on	that	

matter.	We	did	spend	a	lot	of	time	searching	for	relevant	tools	and	methods	that	showed	

potential	 for	addressing	Smart	PSS	design	challenges.	There	were	also	difficulties	with	

properly	defining	what	 Smart	PSS	 is	 and	how	 to	distinguish	 it	 from	 just	 an	 electronic	

product	with	 an	 app	 attached	 to	 it.	HAM	 tools	 caused	 difficulties	 as	well	while	 put	 in	

practice,	and	scant	literature	resulting	from	its	fair	novelty	did	not	make	the	task	easier.		

	

Bringing	 the	 Revised	 VCD	 to	 its	 current	 form	 posed	 another	 challenge	 that	 required	

substantial	 amount	 of	 thoughtful	 consideration,	 which	 (hopefully)	 do	 not	 become	

apparent	from	the	reader’s	perspective.	Paradoxically,	such	a	situation	would	be	a	mark	

of	 a	 job	 well	 done	 by	 the	 researchers,	 as	 well-thought-out	 concepts	 usually	 seem	

obvious,	simple	and	coherent,	which	was	our	ultimate	but	very	challenging	goal.		

	

The	Revised	VCD	was	aimed	to	become	a	relevant	and	stand-alone	contribution	to	 the	

literature,	 and	 practice	 of	 Smart	 PSS	 design	 as	 well	 as	 value-centered	 design	 of	

interactive	 solutions.	We	 hope	 that	 a	 challenge	 regarding	 the	 choice	 of	 activities	 and	

methods	that	support	translation	of	user	values	and	needs	into	meaningful	interactions	

that	 create	 value	 in	 Smart	 PSS	 development	 is	 now,	 at	 least	 partially,	 addressed.	 	We	

were	 not	 able	 to	 complete	 the	whole	 first	 iteration	 of	 the	 design	 process	 but	we	 still	

argue	 that	 such	 pioneering	 work	 is	 important	 and	 can	 truly	 constitute	 a	 meaningful	

contribution	to	the	field,	for	design	practitioners	in	particular.		

		

The	study	conducted	in	this	paper	is	part	of	an	ongoing	project	and	as	such,	the	current	

work	is	inconclusive,	but	presents	results	and	insights	for	further	research	work.	For	the	

study	to	be	conclusive	and	therefore	more	relevant,	end	users	need	to	be	involved	in	the	

latter	 part	 of	 the	 evaluation	 stage	 and	 the	 results	 analysed	 for	 the	 iteration.	 Reliable	

evaluation	 of	 the	 resultant	 solution	 should	 be	made	 through	 the	 actual	medium/high	

fidelity	prototypes	if	not	a	full-fledged	solution,	which	were	beyond	the	capacity	of	the	

researchers	 in	terms	of	 time	constraints	(such	projects	might	 take	many	months,	even	
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years	 -	 e.g.	 three-year-long	 RAPUNSEL	 project	 -	 Flanagan,	 2005)	 as	 well	 as	 other	

resources	available	to	them.	The	delivery	of	value	may	also	depend	on	how	an	e-service	

is	integrated	to	a	smart	product	which	may	require	the	use	of	service	design	tools	such	

as	 service	 blueprints	 for	 understanding	 the	 role	 of	 various	 stakeholders	 and	

touchpoints.	Confirmation	of	that	supposition	however,	would	only	be	possible	at	later	

stages	of	the	design	process,	whereto	this	project	have	not	yet	arrived.		

	

In	future	studies,	a	team	of	professional	designers	should	also	be	involved	in	validating	

the	claims	made	in	this	paper	and	testing	the	framework	on	other	case	studies.	Similarly,	

clarification	of	Human-Artifact	Model	should	be	addressed	through	provision	of	simpler	

and	 more	 exhaustive	 examples	 in	 the	 literature,	 in	 order	 for	 design	 practitioners	 to	

realize	its	value	as	a	tool	for	artifact	ecology	analysis	and	design	of	new	artifacts.	Finally,	

comparative	studies	between	Cockton’s	VCD	and	the	Revised	VCD	frameworks	would	be	

helpful	in	further	testing	whether	the	suggested	alterations	indeed	bring	better	ways	of	

delivering	value	in	development	of	new	Smart	PSS	and	non-Smart	PSS	related	solutions.		

	

How	can	we	design	a	Smart	PSS	that	maximizes	the	value	provided	to	consumers,	

then?		

	

Not	 one	 answer	 belongs	 to	 such	 a	 question,	 but	 the	 answers	 are	 many	 and	 vary	

depending	 on	 a	 selected	 pathway	 and	 project.	 If	 you	 like	 to	 compare	 our	 process	 of	

seeking	 such	an	answer	 to	a	 journey,	with	 this	 study	we	have	planned,	organized	and	

recorded	it,	and	this	paper,	dear	reader,	is	our	journal	from	that	campaign.		
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APPENDICES	

	Appendix	A	(Sentence	Completion	1	–	User	Values)	
	Questions	-	
		
GENERAL	-	

In	my	life,	the	most	important	thing	to	me	is	 ….	
		

As	an	athlete	I	am	 ….	
		

Exercising	is	 ….	
		

I	exercise,	because	 ….	
		

It	is	important	in	exercising	that	 ….	
		

	

	

VALUES	RELATED	QUESTIONS	

SOCIAL	-	

While	I	am	exercising,	I	want	to	appear	 ….	
		

I	exercise	together	with	other	people	 ….	
		

I	receive	positive	attention	in	exercising	if	 ….	
		

My	exercising	makes	others	…	(about	me)	 ….	
		

		
		
EMOTIONAL	&	HEDONISTIC	-	

The	emotion	my	exercising	arouses	is	 ….	
		

My	best	exercising	experience	is	 ….	
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Exercising	makes	me	feel	 ….	
		

		
STIMULATION	&	EPISTEMIC	

When	I	am	exercising	I	want	to	know	 ….	
		

It	is	interesting	in	exercising	that	 ….	
		

		
		
		
		
GROWTH	AND	SELF-	ACTUALIZATION	

Exercising	helps	me	to	 ….	
		

Exercising	is	failed	if	 ….	
		

As	an	exerciser,	I	would	hope	to	be	 ….	
		

I	admire	in	exercising/exercisers	 ….	
		

I	exercise	because	 ….	
		

It	is	important	during	or	about	exercising	that	 		

		
	
	
TRADITIONAL	

It	is	insulting	in	exercising	if	 ….	
		

Good	exercisers	 ….	
		

	

SAFETY	

The	most	 terrible	 thing	 that	 could	happen	when	 I	
am	exercising	is	

….	
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I	feel	unsafe	when	I	am	exercising	if	 ….	
		

What	makes	me	 feel	 comfortable	while	exercising	
is	

….	
		

What	 makes	 me	 feel	 uncomfortable	 while	
exercising	is	

….	
		

		
		
		
UNIVERSAL	

The	perfect	exercising	equipment	 ….	
		

I	understand	that	exercisers	 ….	
		

I	don’t	understand	that	exercisers	 ….	
		

		
		
		
Age	-									 &											 Sex	–								Email	–	
		

Analysis	-	

SOCIAL	–	
1)					Appearance	(Want	to	look)	
a)					Equality	–	“Normal	just	like	any	other	exercise	lover”	
b)					Relatedness	–		“Ordinary”;	“Normal”;	“Relaxed”	
c)					Control	&	Dominance	–	“Confident”;	“Comfortable”;	“Relax”	
d)					Power	-		“Powerful”	

		

2)					Activity	(Exercise	with	other	people)	
a)					Social	–	“To	be	social”;	“to	do	something	usual	while	I’m	socialising”	
b)					Conformity	-		“Conformity”	

		

3)					External	Perception	(Positive	impression	of	myself)	
a)					Helpfulness	–	“Helpfulness	(i.e.	when	helping	others)”	
b)					Achievement	–	“Results”;	“I	challenge	myself”	
c)					Social	and	External	Esteem,	Status	-		“Admire	me”;	“respect	me”;	“have	a	good	opinion	of	me”	

		

EMOTIONAL	&	HEDONISTIC	–	
1)			Aroused	feeling	(Result	of	exercise)	
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a)					Calmness	–	“Deep	sense	of	calm”;	“Stress	relieved”	
b)					Confidence	–		“Confidence	in	my	figure”;	“Energetic”;	“Invincible”	
c)					Pleasure,	Happiness	–	“Makes	me	Happy”;	“Freshness”;	“Relaxed”;	“Feel	good”	
d)					Strength	–	“Strength	in	the	daytime”;	“Overall	stamina”;	“Feel	strong”;	“Invincible”	

		

2)			Ideal	Exercise	(Experience)	

a)					Calmness	-		Distraction	(“Running	with	music	to	clear	my	head”)	
b)					Intensity	–	“Having	a	good	class	with	energy”	
c)					Pain,	Satisfaction	-		“When	I	feel	it	the	day	after”;	“to	sweat”	
d)					Enjoyment	-		“When	I	can	maintain	a	good	rhythm”;	“Having	a	good	class	with	energy”	
e)					Anger,	Motivation	-		“Heavy	squats	when	I	am	furious”	
f)						Interpersonal	-		“The	socializing	part”	

		

STIMULATION	&	EPISTEMIC	-	
1)					Information	expected	(Want	to	know)	

a)	 	 	 	 	Gained	Knowledge	–	Technique	(“My	alignment	is	correct”;	“If	I	am	doing	it	right”);	Progress	&	
Results	 (“I	 am	 losing	 weight”;	 “change”;	 “I	 am	 getting	 thinner”;	 “how	 my	 body	 is	 reacts	 to	 it”);	
Physical	 Shape	 (“The	 body	 is	 shaped	 (changing)”;	 “Become	 in	 better	 shape”);	 Effort	 (“I	 can	 do	
more”);	Effects	(“The	way	the	body	functions”;	“You	get	to	know	various	exercises	affect	the	body”)	

		

GROWTH	AND	SELF-	ACTUALIZATION	
1)					Desired	State	(Hope	to	be)	

a)					Self-Actualization	–		
a.1)	Healthy	Lifestyle	–	“Healthy”;	“The	best	I	can	be”;	“Feel	better	physically	and	mentally”		
a.2)	Work	 towards	 set	 goals	 -	 “Get	 thinner”;	 “Get	 in	 shape”;	 “Like	 to	 be	 fit”;	 “Keep	 in	 half	 decent	
shape”;	“To	make	me	stronger”	
		

2)					Affirmative	Traits	(Admire	in/of	others)	
a)					Self-Actualization	–	

a.1)	Motivation	–	“Come	every	single	time	motivated”	
a.2)	Perseverance	–	“Pushing”;	“Willpower”	
a.3)	Dedication	–	“Takes	effort	and	dedication”	
a.4)	Excellence	–	“Someone	who	can	run	fast”	
		

3)					Failure	(Exercise	fails	if/when)	
a)					Independent	Thought	and	Action	–	

a.1)	Overwhelmingness	–	“It	overtakes	my	every	day”	
		
		

TRADITIONAL	
1)					Actions	(Bad)	

a)					Acceptance	of	Customs	–	“Don’t	let	others	share	the	machines/weights”;	“Somebody	gives	uninvited	
feedback”	
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b)					Respect	–	“Respect	others’	place”;	“People	don’t	say	“hi”	to	others”	
		

2)					Actions	(Good)	
a)					Commitment	–	“When	I	train	to	a	set	schedule	and	keep	to	it”	
b)						Respect	–	“Behave	professionally	and	act	respectfully”;	“Care	about	each	other”	
		

		

SAFETY	
1)					Threats	(Terrible	thing	that	could	happen)	

a)					Security	–	“Injury	to	others”	
b)					Freedom	from	Fear	–	“Break	a	leg”;	“Injury”;	“Pull	a	muscle”	
c)						Comfort	–	“Losing	focus”;	“being	disturbed”	

		
2)					Sense	of	Unsafety	(Feel	unsafe	when)	

a)					Freedom	from	Fear	–	“Lift	heavy	weights	without	supervision”;	“Trying	new	exercise”	
b)					Healthy	–	“I	don’t	feel	mentally	well”;	“Training	at	physical	limits”	

		
3)					Actions	and	Surroundings	(Makes	me	feel	comfortable)	

a)					Freedom	from	Fear	–	“When	I	am	in	complete	control”;	“Train	my	way”;	“Routine”	
b)					Comfort	–	“Together	with	a	friend”;	“Safe	environment”;	“Happy	people”;	“Less	people	+	free	space”	

		
4)					Actions	and	Surroundings	(Makes	me	feel	uncomfortable)	

a)	 	 	 	 	Freedom	 from	Fear	 –	 “Don’t	 have	 control	 over	 the	 situation”;	 “Can’t	 concentrate,	 focus	 on	 bad	
thoughts”	

b)					Comfort	–	“Noise	from	others”;	“Too	many	people”;	“Dirty	gym”	
c)						Healthy	–	“Beyond	my	capability”	

		

UNIVERSAL	
1)					Essence	of	Exercise	(Exercise	should	be	about)	

a)	 	 	 	 	Understanding	for	the	welfare	of	all	people	-	 	Quality	of	 life	 (“Should	 improve	one’s	quality	of	
life”;	“Letting	exercise	routines	affect	their	normal	day	to	day	work”)	

		

Appendix	B	–	(Sentence	Completion	2	–	Needs)	

Questions	-	
		
General	-	

I	exercise,	because	 ….	
		

I	exercise	____	times	in	a	week	 ….	
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My	typical	exercise	routine	includes	(free	weights,	
machines,	bodyweight	etc.)	

….	
		

		
		
Service	Related	Questions	-	

I	 train	 at	 fitness	 centers	 (as	 opposed	 to	 home,	
outdoor	training)	because	

….	
		

The	center	could	enhance	my	fitness	experience	by	 ….	
		

The	problems	I	find	with	training	equipment	at	the	
centre	are	

….	
		

		
		
Training	Patterns	-	

I	start	my	training	with	 ….	
		

I	find	instructions/advices	most	helpful	when/if	 ….	
		

I	track	my	progress/measure	results	by	 ….	
		

In	order	to	keep	myself	motivated	I	 ….	
		

		
		
Training	and	Technology	

When	I’m	training	I	use	following	gadgets	 ….	
		

What	I	don’t	like	about	the	gadgets	I	use	is	 ….	
		

The	 insights,	 I	 am	 missing	 in	 fitness	 apps/	
trackers/	wearables	are	

….	
		

It	would	greatly	improve	my	exercising	experience	
if	technology	could	

….	

		
Age	-																	 Sex	–																						 Profession	-																																							Email	–	
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Analysis	-	
		
MOTIVE:	
Be	healthy	–	 “To	be	 fit,	 in	good	health,	 feel	good,	be	 justified	 to	eat	more”;	 “I	 care	about	my	health	and	 I	
would	like	to	feel	more	confident	about	my	body”.	
Lose	weight	-	“I	want	to	be	weigh	less”;	“Weight	control”	
Build	muscles	–	“I	want	to	get	stronger”;	“Muscle	training”	
		
		
TRAINING	INTENSITY	(DAYS	IN	WEEK):	
1;	2-3;	4-6	
		
		
TRAINING	ROUTINE:	
Bodyweight,	 cardio,	 machines	 –	 “running	 on	 the	 track,	 using	 machines,	 doing	 some	 exercises	 which	
require	using	mat”;	“I	have	some	days	where	it’s	only	free	weights	and	others	where	it	is	cardio	machines	and	
body	weight”;	“Cardio	1hr/weight	training	each	day	different	body	part	e.g.	chest,	arm,	back,	abs	using	both	
free	weights	+	machines”	
		
		
WHY	CENTRES:	
Professional	 equipment	 –	 “I	 don’t	 have	 that	 type	 of	 equipment	 at	 home”;	 “More	 equipment	 and	
professional”	
Motivation	(presence	of	others)	-	“I	have	a	company”;	“group	motivation”	
		
		
SERVICE	EXPERIENCE	EXPECTATIONS:	
Expertise	 -	 “Give	 training	 expertise”;	 “Sometimes	 I	 ask	 other	 persons	 in	 gym	 for	me	 to	 train	 each	muscle	
properly”	
Tracking	progress	-	“Tracking	my	progress”;	
Individual	entertainment	-	“playlists	with	members	wishes”;	
Cleanliness	–	“Keeping	the	centre	clean”	
		
		
EQUIPMENT	ISSUES:	
Learnability	–	“Don’t	know	how	to	use	them”;	
Repair	&	maintenance	–	“Broken	machines	not	repaired	for	too	long	time”;	“Some	of	the	equipment	is	very	
old	and	often	broken”	
Waiting	times	–	“Sometimes	in	contention”;	“They	are	limited	in	number	and	hard	to	get	hold	of	when	there	
are	 a	 lot	 of	 people	 in	 the	 gym”;	 “None,	 except	 that	 people	 check	 phones	 a	 lot	 and	 occupy	 machines	
meanwhile”	
		
		
INSTRUCTIONS	HELPFULNESS	(REQUIREMENTS):	
Credibility	&	Reliability	(expert-level)	-	“The	first	time	I’m	doing	new	exercises.	I	like	my	trainer	there	to	
support”;	“Hmm	when	it’s	from	someone	I	already	know	and	who	is	a	professional,	so	I	know	his	advices	are	
relevant	and	proper”;	
Provided	in	real-time	-	“Especially	when	someone	gives	me	a	note	that	I	do	the	exercise	in	the	wrong	way”;	
“Seek	it”	
Personalized	-	“they	are	given	at	the	moment	of	doing	a	particular	exercise	and	concern	the	exact	exercise”;	
“I’m	losing	my	motivation”	
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TRACKING	PROGRESS	(MEHODS	&	TOOLS):	
Apps	-	“S-Health”	
Scale	-	“Weighing	myself”;	“Weighing	myself	every	week”	
Body	composure	-	“Using	special	machine	at	fitness	center	that	measures	%	of	fat,	muscles	in	main	part	of	
the	body	e.g.	legs,	hand”;	“Checking	my	body-weight	mass	sometimes	on	a	device	in	a	separate	room	here”	
Changing	appearance	-	“The	size	of	clothes”;	“Usually	mirror”;	“Checking	clothes	sizes”	
Photos	–	“Taking	pictures	and	look	on	my	results	(depending	on	my	goal	–	my	weight	right	now	but	muscles	
later)”	
Diary	–	“I	log	everytime,	has	done	for	years”;	“Diary”	
Smartwatch	–	“Wearing	a	smartwatch”	
		
		
STAYING	MOTIVATED:	
Changing	appearance	(for	better)	–	“I’m	watching	my	old	pics”;	“Look	in	the	mirror”	
Comparison	to	others	&	previous	self	–	“Watch	before/after	 transformations	and	use	mentioned	above	
machine	once	in	3-4	weeks	to	see	progress”;	“Look	at	other	fit	people”	
Visual	stimulation	–	“watch	youtube	videos	and	read	work	out	magazines”			
Training	 with	 friends	 -	 “Do	 exercise	 together	 with	 my	 partner	 or	 friend”;	 “I	 have	 problems	 with	 that.	
Usually	I	make	appointments	with	friends	and	that	help	me	show	up”	
Goal-setting	–	“Always	set	next	goals”	
		
		
GADGETS	WHILE	TRAINING:	
Smartphones;	 iPods,	 iPads,	 headphones;	 screen	 attached	 to	 equipment,	 walls;	 smartwatches;	
watches;	
		
		
GADGET	ISSUES	WHILE	TRAINING:	
Wires	–	“Wires”;	“Cables”	
Misfit	 to	 activity	 -	 “that	 the	 earbuds	 keep	 falling	 out	 of	 my	 ears”;	 “My	 smartphone	 is	 big	 so	 it	 is	 not	
comfortable”;	“Fiddling	with	a	touchscreen	while	having	sweaty	fingers.	It	doesn’t	really	work”	
Distraction	-	“That	they	sometimes	take	focus	away	from	exercising”	
Manual	input	–	“some	way	of	automatically	save	data	about	my	training”	
		
		
TRAINING	INSIGHTS	(LACKS	AND	EXPECTATIONS):	
Automatic	 data	 registry;	 individual	 exercise	 data	 sync;	 summarized	 results	 of	 all	 activities;	
habits/workout	 recognition	 and	 learning;	 suggestions	 on	 how	 to	 improve;	 lack	 of	 personalized	
feedback;	
		
		
EXERCISING	ENHANCEMENT:	
Personalized	 training	routine;	automated	 injury	prevention;	 technique	suggestions;	 summarized	
results;	accurate	info	about	the	body;	automated	progress	tracking;	
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Appendix	C	-	Observations	
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Appendix	D	-	Netnography	
	
Source:	 https://www.youtube.com/watch?v=Fp0DVT55akQ;	
https://www.youtube.com/watch?v=m8l4Wye64U4&t=302s;	
https://www.youtube.com/watch?v=AFmqnbR6-pA.			
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Appendix	E	–	Secondary	Research	
Exercises	 are	 inherently	 different	 in	 the	way	 that	 they	 are	 performed	 and	what	 they	

demand	from	the	individual.	This	difference	in	types	of	exercise	performed	in	the	gym	

influence	 the	 use	 and	 non-use	 of	 digital	 technology.	 The	 data	 provided	 below	 by	 the	

study	of	Patel	&	O’Kane	(2015)	takes	a	step	towards	expanding	our	understanding	of	the	

influence	 that	 context	 of	 use	 can	 have	 on	 the	 rhythms/routines	 of	 the	 gym	 visit	 and	

rhythms/routines	of	technology	use.	
		

1.	Distraction	vs.	Disruption	

Technology	Used	for	Distraction	
1.	Use	of	technology	to	reduce	intensity	of	perception	of	the	pain,	effort	and	tiredness:	



	|	P a g e 	
	

106	

(Referring	to	the	machine	display	and	music)	“Having	something	else	to	concentrate	on	takes	my	mind	away	
from	pain	and	tiredness”	
“I	try	not	to	think	about	what	I	am	doing	so	I	watch	TV	on	my	phone.	Distraction	is	my	key.	When	I	cannot	use	
my	phone	I	have	to	concentrate	on	it	and	I	feel	every	second	of	it”	
2.	No	specific	goal	in	distraction,	but	use	of	technology	occurs	anyway:	
“I	would	watch	TV	just	to	take	my	mind	off	what	I’m	doing,	even	though	I	don’t	really	like	what’s	on”	
3.	 Use	 of	 technology	 for	 distraction	 happens	 to	 a	 large	 extent	 only	 during	 aerobic	 exercises,	 as	
opposed	to	weightlifting:	
“I	only	watch	TV	on	my	phone	when	I’m	doing	aerobic	exercises	like	on	the	elliptical	machine,	but	I	don’t	on	
the	resistance	machines”	
	

Technology	Use	Causing	Disruption	
1.	Need	to	direct	attention	toward	the	task	(in	anaerobic	exercises,	as	opposed	to	aerobic)	like	e.g.	
counting	reps:	
“I	would	stop	listening	to	music	and	focus	on	counting	the	reps	in	my	head	instead,	so	I	know	how	many	I	can	
manage	to	do	today”	
2.	 The	 need	 to	 concentrate	 while	 using	 resistance	machines	 or	 weightlifting	 inhibits	 the	 use	 of	
technology	even	though	doing	so	might	be	preferred:	
“It	would	be	great	if	the	machine	or	my	[wrist]	Fitbit	could	automatically	count	my	reps	so	I	could	listen	to	
my	music	properly”	
3.	Even	aerobic	exercise	might	be	perceived	as	unwillingy	interrupted:	
“The	notifications	made	me	lose	concentration	of	what	I	was	doing	and	I	had	to	slow	down	just	to	read	the	
message	which	was	annoying,	so	I	turned	it	off”	
4.	 Lack	 of	will	 to	 use	 technology	 stemming	 from	 belief	 that	 exercising	 is	 time	 to	 concentrate	 of	
connection	between	mind	and	body:	
“I	think	exercise	should	be	a	time	to	get	away	from	unnecessary	technology	and	distractions	and	just	focus	on	
exercising	and	being	in	the	zone,	that’s	why	I	don’t	even	bring	my	phone	with	me”	
		

2.	 Exercise	 Shaping	 Tech	 Use	 vs.	 Tech	 Use	 Shaping	
Exercise	

Exercise	Influencing	Technology	Use	
1.	Impracticality	of	using	technology	during	exercise,	due	to	its	physicality:	
“I	would	like	to	read	from	my	phone	when	I’m	running,	but	it’s	difficult	when	I’m	moving	around	so	I	have	to	
wait	until	the	breaks”	
2.	Specific	aspects	of	exercising	in	the	gym	(e.g.	no	smartphone)	limited	the	funcionality	that	was	
useful	on	wearables:	
“I	 was	 excited	 to	 be	 able	 to	 use	 the	 ‘cycle’	 tracking	 function	 at	 spin	 class.	 However	 I	 discovered	 that	 this	
feature	only	works	when	the	phone	is	nearby	for	GPS	detection.	I	felt	disappointed”	
		

Technology	Use	Influencing	Exercise	
1.	The	desire	to	use	technology	during	exercise	being	strong	enough	to	impact	the	way	participants	
exercised	in	the	gym:	
“I	guess	 I	want	to	keep	at	a	steady	pace	so	 I	can	concentrate	on	watching	TV	and	not	have	to	 think	about	
changing	my	speed	or	playing	with	the	display	[...]	I	don’t	really	want	to	be	distracted	from	my	distraction!”	
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2.		Technology	cannot	be	used	for	performance	tracking	in	one	way,	so	it	influences	a	change	in	the	
physical	activity:	
“It’s	annoying	that	the	Fitbit	doesn’t	count	my	gym	activity	[...]	I	don’t	hold	onto	the	handlebars	so	my	strides	
can	count	towards	my	daily	step	count.	It	looks	stupid	and	makes	the	exercise	harder”	
3.	Use	of	non-fitness	related	technology	being	restricted	only	to	inside	the	gym	premises:	
“I	feel	less	guilty	when	I’m	bingeing	on	Netflix	at	the	gym.	I	promised	myself	I	would	only	watch	them	here	[in	
the	gym]	and	not	at	home”	
		

	

3.	Information	Needs	vs.	Avoiding	Information	

Information	Needs	Met	by	Technology			
1.	 Goal	 directed	 tracking	 behaviour	 called	 ‘directive	 tracking’	 style	 for	 using	 measurements	 to	
monitor	current	progress,	set	goals	and	moderate	level	of	exertion	to	reach	the	goal:	
“I	look	at	the	heart	rate	monitor,	if	it	is	lower	than	my	target	then	I	speed	up	to	try	and	reach	it”	
		
2.	Use	of	different	aspects	of	performance	feedback	values	to	motivate	user’s	activity,	and	which	is	
dependent	on	the	exercise	as	well	as	what	part	of	the	exercise	the	person	is	at:	
“When	I	see	there	is	only	40	secs	left	I	think	to	myself,	“come	on	you	can	do	it!”	
		
3.	As	well	as	for	motivational	purposes,	use	of	activity	monitoring	as	a	requirement	for	particular	
exercises:	
“I’m	looking	at	the	time	so	I	know	that	every	two	minutes	I	need	to	change	my	speed”	
	
4.	Contrasting	aspect	of	choosing	to	focus	on	less	reliable	information	to	motivate	oneself	-	calorie	
counter,	Nike	Fuelband	where	satisfaction	gained	by	reaching	the	‘next	full	number’:	
“I	would	never	 stop	before	 I	 reach	a	 full	number,	 even	 though	 I	don’t	 really	know	what	 the	Fuelpoints	are	
based	on”	
		
5.	Review	of	performance	data	 logged	by	 the	activity	 tracking	 technology	after	exercise	
completed	at	the	gym	to	facilitate	a	better	understanding	of	fitness	behavior:	
		
“Data	is	knowledge	when	you	look	at	it	in	the	right	way”	
		
6.	Use	fitness	technology	outside	of	the	gym	was	to	motivate	exercise	behaviour	in	the	gym:	
“I	was	addicted	to	meeting	my	daily	goals;	once	you	develop	streaks,	you	don’t	want	to	break	it.”	
	
	

Avoiding	Information	Provided	by	Technology	
1.	Avoiding	information	to	evade	the	feelings	of	shame	and	disappointment	of	not	being	
able	 to	 meet	 a	 goal.	 Self-identifying	 as	 “somebody	 who	 always	 reaches	 his	 goal”	 and	
avoiding	behaviour	that	would	violate	that	perception:	
		
“When	I	am	too	busy	to	exercise	as	much,	I	don’t	wear	the	Fuelband.	I	don’t	like	to	see	that	I	have	not	reached	
my	goal	so	would	rather	not	wear	it	at	all	on	some	days”	
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2.	Avoiding	looking	at	certain	measures	of	fitness	tracking	that	demotivates	during	their	exercise:	
	“Juliette	 placed	 her	 phone	 on	 the	 display	 pad,	 deliberately	 covering	 the	 time	 during	 use	 of	 the	
elliptical	machine”	
	
“When	I	am	tired	I	avoid	constantly	looking	at	the	time,	it	makes	it	feel	like	more	effort	and	time	seems	to	go	
slower!”	
		
3.	The	use	of	technology	influenced	by	certain	temporal	stages	within	a	workout:	
“I	don’t	want	to	look	at	calories	at	the	beginning	because	it	is	low	and	I	think	I	am	not	doing	well”	
	
4.	 Seeing	 a	 larger	 achievement	 at	 the	 end	 to	 provide	 a	 greater	 sense	 of	 accomplishment	 and	
surprise	rather	than	viewing	smaller	increments	of	progress:	
“I	prefer	to	see	my	data	after	exercise	because	I	feel	good	when	I	have	seen	that	I	have	burnt	500	calories	in	
one	go,	it	is	a	nice	surprise	when	I	see	I	have	done	well”	
		
	

Patel,	M.,	&	O'Kane,	A.	A.	(2015,	April).	Contextual	influences	on	the	use	and	non-use	of	

digital	technology	while	exercising	at	the	gym.	In	Proceedings	of	the	33rd	Annual	ACM	

Conference	on	Human	Factors	in	Computing	Systems	(pp.	2923-2932).	ACM.	
		

Appendix	F	–	Personas	
		

Persona	1:	‘I	want	to	get	in	shape’,	student	-	Mikkel,	28	

Born	in	Denmark,	single.	He	is	studying	at	CBS,	working	part	time	in	a	big	Danish	company,	

renting	an	apartment	with	fellow	students	in	the	inner	city	of	Copenhagen.	He	is	using	his	

iPhone	 on	 constant	 basis,	 looking	 for	 news,	 talking	 with	 friends,	 using	 multiple	 apps	

increasing	his	productivity,	providing	him	with	fun.	

He’s	attending	gym	regularly,	usually	2-3	times	a	week.	He	is	a	fairly	sporty	person,	using	

his	bike	to	move	around	the	city,	and	to	go	to	the	gym.	Mikkel	reads	fitness	and	nutrition	

related	articles	on	the	web	from	time	to	time,	which	motivates	him	and	are	his	main	source	

of	knowledge	about	fitness.	Sometimes	he	exercises	with	his	friend,	but	also	has	at	least	one	

session	a	week	to	train	on	his	own	to	focus	more	on	the	process	and	the	results.	He	thinks	

about	training	with	a	personal	trainer	 in	the	 future,	but	 for	the	moment	paying	500	dkk	

per	hour	for	personal	trainer	is	a	bit	too	expensive.	

In	the	gym,	he	exercises	each	part	of	his	body,	one	or	two	body	parts	at	a	time.	He	uses	free	

weights,	but	also	resistance	machines.	During	such	training,	he	doesn’t	like	to	be	distracted	
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by	irrelevant	issues,	because	he	needs	to	stay	focused	on	counting	reps	and	a	task	at	hand.	

While	he	 tries	new	equipment,	 it	 is	 important	 for	him	 to	get	 some	visual	 instructions	on	

how	to	use	it.	Sometimes	he	also	jumps	on	a	treadmill	to	do	cardio	exercises,	but	it	happens	

no	more	than	once	per	week	in	autumn/winter	as	he	prepares	for	spring/summer	when	he	

would	run	outside	on	the	fresh	air.	

Mikkel	uses	apps	like	Endomondo/Strava	to	keep	track	of	his	biking	activity	and	running.	

He	also	seeks	for	some	solution	which	would	allow	him	to	track	his	gym	efforts	including	

strength	trainings	but	he’s	not	 too	keen	on	manual	 typing	 in	his	reps,	as	well	as	 the	 fact	

that	these	results	are	disintegrated	with	his	other	records	of	cardio	exercises.	Mikkel	would	

also	 like	 to	 have	 a	 comprehensive	 solution	 which	 would	 provide	 him	 with	 personalised	

training	schemes.	

		

Persona	2:	‘Stay	healthy’,	student	-	Andrea,	23	

She’s	a	bachelor’s	student	at	DTU	and	is	currently	working	at	a	restaurant	and	receiving	

SU.	She	 lives	with	 few	of	her	 friends	 in	 the	 suburbs	of	Copenhagen.	She’s	an	apt	Android	

smartphone	user,	and	 is	 interested	 in	cooking,	 fashion,	and	music.	On	top	of	 that	she	has	

recently	got	into	fitness	and	overall	health.	Andrea	purchased	Fitbit	wearable	which	helps	

her	to	monitor	her	daily	activity	as	well	as	sleep	patterns.	

She	works	out	in	the	mornings	often	accompanied	by	friends.	She	is	bored	with	her	current	

routine	 and	 would	 like	 to	 try	 some	 new	 exercises.	 To	 do	 that	 she	 typically	 looks	 for	

information	 online,	 participating	 in	 forum	 discussions	 and	 asks	 other	more	 experienced	

fitness	 goers.	 Andrea	 is	 also	 scared	 about	 getting	 injured	which	 sometimes	 prevents	 her	

from	trying	different	exercises	or	advancing	to	higher	level,	by	increasing	weight.	Her	gym	

membership	allows	her	to	attend	and	explore	various	facilities	around	the	area	regardless	

of	 where	 she	 is	 according	 to	 her	 duties	 and	 daily	 schedules.	 Andrea	 has	 already	

downloaded	and	tried	various	nutrition	and	fitness	apps.	She	hasn’t	kept	to	either	of	them	

for	too	long,	because	they	required	too	much	effort	from	her	in	order	to	feed	the	app	with	

the	data	from	real	world	-	for	example	manual	input	of	type	and	portion	of	food.	

When	 she	 is	 exercising	at	 one	of	 the	gyms	 she	 likes	meeting	her	 friends,	 and	 chatting	 to	

personal	 trainers	 to	get	 some	personal	 tips	 on	how	 to	achieve	better	 results	 considering	
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her	body	type	and	lifestyle.	Discussing	results	with	others	keeps	her	motivated,	just	as	much	

as	tracking	her	changing	appearance.	What’s	more	she	 likes	to	compare	her	results	with	

friends	on	the	smartphone	app.			

As	her	overarching	goal	of	exercising	 is	 to	stay	healthy	she	does	a	 fairly	balanced	mix	of	

cardio,	stretching,	and	strength	exercises.	It	keeps	her	in	a	good	psychophysical	shape,	and	

complemented	by	a	healthy	diet	gives	her	confidence	about	 living	a	healthy	 life.	While	 in	

the	 gym	 she	 usually	 listens	 to	 music	 and	 uses	 her	 smartphone.	 	 Andrea	 feels	 a	 bit	

overwhelmed	when	she	wants	to	try	a	new	piece	of	equipment	but	isn’t	sure	on	how	to	do	it	

correctly.	 She	 then	 decides	 to	 either	 skip	 it	 for	 the	 next	 time,	 or	 ask	 somebody	 around.	

Andrea	would	also	like	to	track	her	strength	trainings	to	see	how	she	progresses	over	time.	

She	resents	her	wearable	cannot	do	it	for	her.	

		

Persona	3	-	‘Lose	weight’,	senior	consultant	-	Roger,	30	

He	 is	 a	 recently	 graduated	 post	 graduate	 student	 of	 Aarhus	 Universitet,	 and	 moved	 to	

Copenhagen	 since	getting	 employed	at	 a	Consulting	Firm.	He	 is	 currently	 employed	as	a	

Senior	Business	Development	Consultant.	

	He	 describes	 himself	 as	 having	 a	 fairly	 normal	 body	 shape	 but	 slightly	 overweight.	 His	

current	sedentary	work	lifestyle	 is	what	he	blames	for	gaining	weight	as	he	has	to	spend	

long	 hours	 sitting	 and	working	 on	 projects.	 He	 has	 been	members	 of	 several	 gyms	 over	

period	but	would	not	call	himself	as	a	hardcore	fitness	fanatic.	He	owns	a	few	sets	of	fitness	

equipment	 at	 home	 as	 well.	 He	 is	 currently	 enrolled	 to	 a	 fitness	 center	 near	 to	 his	

apartment	 and	 visits	 it	 mostly	 on	 weekends.	 He	 likes	 his	 current	 center	 because	 of	 its	

friendly	staff	and	the	huge	array	of	equipment	provided	in	the	premises.	

He	goes	to	the	center	by	himself	in	the	weekdays	and	sometimes	with	another	friend	on	the	

weekends.	He	would	 like	to	wear	body	hugging	clothing	if	and	when	he	manages	to	shed	

his	weight	and	be	confident	enough	around	people.	He	usually	checks	his	weight	and	lean	

body	mass	before	starting	his	exercises	and	always	does	stretching	before	doing	them.	He	

normally	does	full	body	workout	and	exercises	only	on	his	favored	machines.	He	starts	off	

with	aerobic	exercises	like	treadmills,	rowing	before	settling	down	for	weight	training	with	

free	weights	or	other	weight	training	machines.	He	has	his	 ipod	&	ipad	and	listens	to	the	



	|	P a g e 	
	

111	

music	&	watches	videos	while	working	out.	This	helps	him	to	distract	his	mind	from	his	life	

issues	 and	 enjoy	 the	workout	more.	He	 complains	 that	 he	has	 to	 bring	 the	 ipad	because	

there	are	no	personalized	entertainment	devices	in	the	weight	training	area	as	opposed	to	

the	treadmills	with	screens.	

	He	follows	this	routine	and	sticks	to	it	as	he	thinks	it	is	what	would	help	him	lose	the	fat.	

Although	he	has	read	on	some	online	threads	&	websites	and	been	advised	by	his	friends	to	

switch	 and	 mix	 up	 the	 exercise	 routine	 with	 HIIT	 sometimes,	 as	 well	 as	 focusing	 on	

dedicated	aspects	of	the	body	on	alternate	days,	he	sticks	to	his	schedule.	He	does	ask	the	

trainers	at	 the	 centers	 for	 suggestions	but	does	not	want	 to	have	a	personal	 trainer.	He	

would	prefer	if	all	the	exercise	equipment	could	collect	his	workout	data	automatically	and	

provide	 individual	 data	 of	 each	machine	 as	well	 as	 a	 summary	 of	 his	 entire	 routine.	 As	

there	is	no	such	service	provided	by	the	center	he	has	considered	buying	a	smartwatch	or	a	

fitness	tracker	to	measure	the	effectiveness	of	his	efforts.	

	He	also	dislikes	certain	aspects	of	attending	the	fitness	center.	He	prefers	the	center	to	be	

less	 crowded	 so	 that	 he	 can	 access	 the	 fitness	 equipment	 when	 he	 is	 going	 through	 his	

routine.	He	 does	 not	 like	 his	 body	 to	 cool	 down	 in	 between	 the	 sets	 or	wait	 for	 his	 turn	

when	he	thinks	he	is	on	a	roll	and	enjoying	the	passage	of	his	workout	routine.	He	does	not	

like	asking	or	watching	other	people	closely,	in	order	to	learn	from	them,	as	he	thinks	it	is	

awkward	to	stare	or	ask	unknown	people.	Sometimes	he	cuts	short	his	workouts	because	of	

the	above-mentioned	reasons.	

	

Appendix	G	–	Transcripts		
	

1.	Questionnaire-	questions	and	answers		

How	did	‘User	Values’	support	you	in	understanding	people	in	a	context	(activity)	

you	design	for	and	sort	of	experiences	they	seek	for?	

	

Guillaume:	 Yes	 they	 did,	 but	 your	 user	 research	 (netnography	 and	 sentence	

completion)	was	better	to	get	a	close	and	unbiased	understanding.	
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Kristian:	It’s	always	nice	to	structure	your	thoughts	and	observations	within	any	field.	

To	 me,	 user	 values	 was	 a	 good	 way	 to	 do	 this.	

	
Morten:	I	think	they	overall	support	this	well,	since	they	reflect	the	designated	context	

for	designing.	They	could	though	somehow	have	been	optimized	for	the	design	process,	

since	there	were	quite	a	 lot	of	perspectives	to	take	into	consideration	when	designing.	

This	 could	 have	 been	 done	 via	 a	 deeper	 discussion	 of	 the	 values	 with	 cross	

categorization	in	relation	the	design	process.	

	

	

How	did	categorizing	Persona	(Human)	into	why,	what,	how	structure,	help	you	in	

understanding	users’	context	(activity)	you’re	designing	for	?	

	

Guillaume:	 I	 am	 not	 sure	 to	 which	 extent.	 It	 probably	 gave	 me	 some	 insights	 but	 I	

cannot	say	for	sure.	To	be	honest	I	prefer	user	journey	to	get	this	understanding.	I	think	

they	are	really	powerful.	

	

Kristian:	It	helped	me	in	the	sense	that	 it	highlighted	the	users	motivation	for	using	a	

given	product/service,	and	seeing	 long	 term/short	 term	goals	as	a	part	of	 the	product	

development.	It	could	definitely	have	been	more	clear	what	was	actually	meant	by	why,	

what	and	how,	and	I	think	the	explanatory	texts	in	the	boxes	were	confusing	rather	than	

helpful.	

	
Morten:	I	think	it	provided	a	good	division	of	the	goals	of	the	personas	and	a	

clarity	in	relation	to	knowing	the	persona	details	better.	

How	did	categorizing	Persona	(Human)	into	why,	what,	how	structure,	help	you	in	

understanding	how	existing	artifact(s)	 support	users	 in	 addressing	 the	problem	

you	design	for?	

	

Guillaume:	 See	 above,	 I	 also	 found	 the	 definition	 of	 the	 three	 categories	 (what,	why,	

how)	to	be	unclear	and	it	prevented	me	from	having	a	real	structured	answer.	

	

Kristian:	In	a	similar	manner	to	the	above	I	guess.	It	was	clear	what	problems	they	were	
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facing.	

	
Morten:	I	think	it	provided	a	good	division	of	the	goals	of	the	personas	and	a	

clarity	in	relation	to	knowing	the	persona	details	better.	

	

	

How	did	identification	of	Matches	and	Tensions	support	you	in	focusing	on	what	

users	do	to	achieve	their	goals,	and	how	to	mitigate	obstacles	they	face?	

	

Guillaume:	 In	 my	 opinion	 a	 design	 method	 can	 be	 evaluated	 on	 several	 factors:	

agreeability,	 speed	of	execution,	 simplicity,	and	efficiency	 in	 terms	of	 results.	 I	 felt	 the	

process	we	went	through	with	HAM/	User	values/	Match	and	tensions/	Techsona	was	

really	complex	and	needed	a	lot	of	time	to	be	explained.The	fact	that	I	needed	3	times	30	

minutes	 to	 understand	 it	 is	 really	 significant.	 Hence,	 I	 am	 not	 sure	 if	 this	 method	 is	

allowing	the	design	team	to	save	time.		

	

I	found	the	visual	representation	of	the	process	to	be	quite	challenging	as	well.	So	there	

is	 probably	 room	 for	 improvement	 in	 presenting	 the	 methods	 to	 participants.	 The	

process	 had	 a	 very	 theory/university	 feeling	 attached	 to	 it.	 I	 think	 we	 are	 seeing	

designers	try	and	come	up	with	really	intuitive	and	fun	design	tools	(cards,	boardgames,	

very	visual	templates	that	you	have	to	fill,)	that	make	the	design	process	easier,	funnier	

and	 quicker.	 For	 this	 framework	 to	 be	 implemented	 in	 a	 professional	way,	 I	 have	 the	

feeling	it	needs	to	change	in	the	form	it	is	presented	to	participants.	

	

In	 terms	 of	 efficiency,	 It	 might	 allow	 the	 team	 to	 come	 up	 with	 really	 successful	 or	

creative	results.	It	would	have	to	be	assessed	later	and	on	several	different	projects.	To	

talk	more	about	the	Match	and	Tension	exercise.	It	was	the	one	that	was	the	hardest	to	

accomplish.	 It	 did	 give	 us	 some	 results	 in	 the	 end	 in	 terms	 of	 fields	 to	 be	 explored:	

motivation,	absence	of	 interruption.	But	 those	were	already	present	at	earlier	stage	of	

the	process.	

	

Kristian:	I	always	look	for	matches	and	tensions	when	designing,	so	it	was	a	good	way	

to	 structure	 that	 approach.	
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Morten:	I	think	defining	matches	and	tension	was	a	good	platform	to	understand	users’	

goals	and	mitigate	 the	obstacles.	 In	a	way	 it's	however	 just	a	kickstarter	 in	 the	design	

process	and	needs	another	form	if	it	is	to	be	a	tool	along	the	way.	Maybe	it	was	because	

we	didn't	have	much	time	to	discuss	this	point.	

	

How	did	‘User	Values’	support	you	in	Techsona	development?	

	

Guillaume:	They	 helped	me	 to	 remember	 the	 user	 and	 keep	 him	 in	mind	 during	 the	

techsona	development.	But	the	technical	constraints	were	probably	more	important	to	

me.	 As	 well	 as	 the	 creative	 power	 of	 the	 ideas.	

	

Kristian:	 It	 was	 kind	 of	 the	 basis	 for	 that	 development,	 so	 it	 supported	 me	 well.	

	
Morten:	I	think	they	are	important	in	this	development	but	you	need	to	discuss	

them	probably	before	beginning	techsonas.	

	

	

Do	you	 think	Techsona	exercise	was	anyhow	helpful	 to	you	 in	a	design	process?	

Why?	

	

Guillaume:	I	think	it	could	be	a	good	way	to	present	the	service	you	are	trying	to	build.	

However,	there	is	not	enough	distinction	between	the	how	and	the	what	categories.	The	

fact	 that	 we	 had	 to	 use	 another	 unrelated	 example	 (the	 passport	 administration)	 to	

explain	 the	 process	 was	 confusing.	 It	 was	 a	 bit	 hard	 to	 stay	 focus	 when	 the	 subject	

changed	all	of	the	sudden.	I	think	when	you	explain	orally	that	we	should	only	use	the	

beginning	of	the	sentence,	it	made	it	easier.	So	sentence	completion	could	work	here	as	

well.	

	

Kristian:	In	the	sense	that	it	highlighted	the	matches	and	tensions,	but	i	think	it	needs	

more	 work	 to	 be	 really	 effective	 for	 designing.	

	
Morten:	 It	 was	 okay	 as	 a	 tool	 but	 its	 functionality	 needs	 to	 be	 discussed	 and	
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incorporated	before	beginning	the	design	process	if	it	is	to	have	a	profound	effect.	

	

	

2.	 Focus	 group		
	

Referring	 to	 your	 previous	 experiences,	 how	 would	 you	 compare	 this	 design	

process	with	the	other	ones	that	you	followed?	

	

K:	Usually	when	we	do	design,	we	mostly	use	 these	models	 to	give	 them	very	general	

overview.	 So	 let’s	 say	 for	 this	model,	 for	me	 to	 be	 able	 to	 use	 this	we	would	 need	 to	

simplify	it	to	4-6	steps.	I	think	the	approach	works	well	but	when	you	hand	me	this,	 it	

feels	like	it’s	too	complex.	I’m	referring	to	the	visual	part.	Cause	if	you’re	a	big	group	of	

people	and	you	have	to	discuss,	where	we	are,	that’s	gonna	take	much	more	time,	than	

this	model	can	save.	But	comparing	it	to	other	models	that	I	used	it’s	very	similar,	but	I	

didn’t	use	user	values	before,	now	that	I’m	having	this	as	a	focus,	and	building	personas	

and	that	part	of	it	was	cool.	Like	I	said	in	the	text	boxes	I	especially	like	the	thing	with,	

like	doing	the	why,	what,	how,	and	then	looking	for	matches	and	tensions-	i	think	that;s	

a	very	good	structure	to	investigate	the	field	of	design,	and	I’ve	used	similar	one,	a	flow	

model,	 where	 you	 have	 different	 processes,	 it’s	 a	 linear	 one,	 and	 then	 you	 look	 for	

breakdowns	in	the	process.	It’s	very	good	to	use	them,	to	see	where	in	between	persona	

and	 technology	 lay	 matches	 and	 tensions.	

	

M:	But	the	HAM	is	not	complex	per	se,	but	it’s	kind	of,	it	generates	complexity	in	some	

way.	And	that	complexity	can	be	hard	to	keep	all	in	your	head	at	the	same	time,	so	when	

you’re	on	the	human	side	of	the	model	you	have	a	 lot	of	statements	that	worked	quite	

well	(for	us),	cause	you	know	it’s	derived	from	the	personas,	and	then	you	go	to	artifact	

and	 everything	becomes	quite	 complex.	And	 then	 you	have	 to	match	 these	 two,	 and	 I	

think	 there’s	 a	 lack	of	 some	kind	of	 tool	 to	manage	all	 the	different	 aspects	of	design.	

They	are,	I	know,	in	why,	what,	and	how	but	maybe	you	could	develop	some	kind	of	tool	

to	 manage	 all	 the	 different	 data	 that	 you	 generate.	

	

K:	Yeah,	or	maybe	now	you	could	use	it	in	a	different	way	that	we	used	it,	cause	we	were	

kind	 of	 not	 very	 aware	 of	what	 you	 guys	 actually	 observed	 (in	 the	 field)	 in	 the	 gyms	
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where	you	did	 your	 research.	 So	 it	would	make	more	 sense	 if	we	had	 some	access	 to	

statements	 that	were	made,	 or	 some	 observations	 that	were	made,	 in	 kind	 of	 affinity	

diagram,	so	it	was	more	visual	to	us	to	pinpoint	like,	these	needs,	and	this	tension	stems	

from	 this	 statement.		

	

M:	I	agree	with	Kristian,	it’s	a	little	complex,	this	design	model,	by	just	looking	at	this.	I	

had	read	HAM	article	before	and	I	think	it	was	useful,	the	framework,	but	if	you	are	like	

new	to	design	and	you	 just	get	 this	model,	 I	 think	 it	 takes	 time	 for	you	to	actually	put	

yourself	up	to	the	task	of	designing	with	this	model.	You	need	to	have	some	background	

knowledge	of	 the	different	steps	 that	you	need	 to	go	 through,	 to	use	 it.But	maybe	 if	 it	

was	 represented	 visually	 better,	 if	 you	 somehow	 visually	 represented	 what	 is	 HAM,	

what	 is	 Techsona	 doing,	maybe	we	 could	 understand	 better,	 without	 reading	 articles	

about	 the	 framework.		

	

K:	 Yeah,	 you	 could	 emphasize,	 that	 the	 output	 of	HAM	 is	 those	matches	 and	 tensions.	

Maybe	 by	 having	 this	 why,	 what,	 how	 structure	 and	 then	 fill	 up	 those	 matches	 and	

tensions	 during	 that	 process.	 It	would	 be	 then	 easier	 to	move	 to	 the	 techsona,	 to	 the	

artifact	 model	 afterwards.	

	

M:	 Yeah,	 the	 thing	 was	 that	 you	 generate	 all	 the	 data	 and	 then	 you	 have	 to	 identify	

matches	and	tensions	afterwards,	 then	you	have	to	go	back	 into	the	data,	you	create	a	

‘what’?	I’m	not	really	sure	when	you	created	what,	and	that	just	went	with	the	flow,	so	

that’s	 a	 good	 idea.	

	

You	actually	selected	a	few	of	user	values	last	time,	how	do	you	think	it	would	be	

incorporated	 in	 the	 solution	 or	 when	 you	 are	 envisioning	 a	 solution?	

	

K:	Well	 if	 I	was	 to	 design	 sth	 I	would	 never	 have	 this	 design	 task	 by	myself,	 I	would	

always	 be	 in	 a	 team.	 It	 always	 hard	 to	 quantify	 these	 thing	 during	 design,	 so	 I	would	

implement	them	in	my	design,	by	kind	of	doing	sth	like	a	moodboard.	Design	teams	that	

I’ve	been	working	with	usually	starts	with	state	of	the	art	report	on	what’s	already	out	

there	and	similar	to	this	you	could	use	these	user	values,	and	put	them	up	on	the	wall	to	

say	 ‘this	 is	 what	 we’re	 aiming	 for’.	 So	 I	 would	make	 sure	 to	 visualize	 this	 and	 put	 it	
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somewhere	 to	 make	 sure	 it’s	 always	 visible	 and	 I	 would	 use	 it	 as	 kind	 of	 design	

guidelines	throughout	the	process,	so	when	I	am	to	make	a	decision,	I	would	look	at	this	

and	 say	 ‘are	 we	 stimulating	 calmness,	 or	 is	 it	 anger,	 motivation’.	

	

M:	 I	 think	 that	 a	moodboard	 is	 a	 really	 good	 thing	 and	 it’s	 good	 for	 visualizing	 stuff.	

When	 these	 values	 are	 all	 in	 text,	 it	 is	 hard	 to	 remember	 all	 of	 them.	 It’s	 hard	 to	

remember	text,	but	it’s	easy	to	remember	drawing	or	pictures.	I	think	that	there	need	to	

be	 preliminary	 discussion,	 to	maybe	 say	 okay,	 we	 use	 5-10	 user	 values	 to	 design	 for	

them,	 and	 then	 put	 them	 on	 a	 moodboard,	 and	 then	 forget	 about	 the	 rest.		

	

The	 following	 question	 is,	 how	 would	 you	 prioritize	 the	 user	 values?	

	

M:	 I	 would	 discuss	 them	 first	 and	 then	 put	 them	 on	 the	 moodboards.	

	

K:	 I’m	 just	 thinking	 if	 I	would	ever	be	 in	situation	 to	need	 to	prioritize	 them.	 I	guess	 I	

would..	As	long	as	I	see	them	daily	and	I	stay	focused	on	bringing	them	into	my	design,	I	

don’t	 think	 I	 would	 need	 to	 spend	 too	much	 effort	 on	 prioritizing	 them.	 I	 think	 they	

should	make	sense	on	them	own.	Maybe	you	would	discover	later	on,	that	e.g.	‘calmness’	

is	the	main	value,	because	if	you	can’t	do	that	at	some	point	of	the	design	process,	then	

you	 probably	 hadn’t	 done	 it	 properly	 in	 the	 beginning.		

	

M:	I	also	think	that	if	we	did	user	studies	on	our	own	it	is	way	easier	to	remember	what	

was	going	on.	Rather	than	been	handed	a	paper	with	user	values,	when	you	don’t	really	

feel	 the	 field	 it	 is	 much	 harder	 to	 connect	 them	 values	 to	 any	 specific	 situations.	 It’s	

better	to	explain	the	values	in	the	context,	e.g.	calmness	-	we	observed	this	 in	this	and	

that	situation,m	while	talking	to	this	and	that	person,	and	then	you	have	sth	to	attach	the	

value	 to,	 if	 you’re	 not	 doing	 user	 studies	 on	 your	 own.		

	

So	in	the	following	steps	you	can	actually	see	from	the	user	value,	you	went	on	to	

personas,	 but	 in	 terms	 of	 complementing	 them	 you	 had	 some	 set	 of	 painpoints	

which	was	given	to	you	guys	as	a	 list	of	answers	of	sentence	completion	tool	 for	

the	 observation	 that	 was	 done.	 It	 was	 based	 upon	 the	 empirical	 research	

questions.	 So	 would	 you	 be	 able	 to	 attach	 these	 values	 to	 those	 painpoints?		
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K:	These	user	values	seem	to	be	a	good	idea	if	you	were	involved	in	data	collection,	but	

many	times	here	in	the	company,	 it’s	only	some	people	who	get	out	to	the	field,	so	the	

personas	 that	 you	 also	 use,	 are	 very	 strong	 tool	 to	 communicate	 to	 the	 whole	 team.	

When	I	think	design,	I	think	how	team	is	going	to	be	involved	in	this,	and	these	are	quite	

hard	 to	 understand	 and	 to	me,	 the	personas	 that	 you	did	 are	 easy	 to	 understand	 so	 I	

wouldn’t	necessary	need	the	sentence	completion	(which	I	think	btw	is	a	good	tool	too)	

but	 I’d	 rather	 have	 the	 persona.	

	

M:	It	depends	on	how	much	time	you	have	for	the	design	process.	But	I	think	it	was	nice	

to	have	these	user	values	complementing	personas.	I	think	they	complement	each	other	

in	 some	way.	Personas	 I	agree	with	Kristian	 is	a	good	condensation	of	 the	user	 study.	

	

Would	 you	 rather	 than	 get	 rid	 of	 the	 user	 values	 as	 per	 se?	

	

M:	Not	necessarily,	I	would	translate	them	into	moodboards,	and	then	complement	them	

with	 personas.	

	

Would	 you	 rather	 than	 like	 to	 have	 those	 values	 within	 the	 personas?	

	

K:	It	would	be	a	very	cool	way	to	do	it,	if	you	just	let	me	draw.	

	

Considering	 the	 time	 schedule	 that	 you	 usually	 have	 as	 designers	 within	 the	

company,	 do	 you	 think	 this	 is	 a	 bit	more	 time	 consuming	 ,	 or	 you	 usually	 allot	

more	 time	 for	 the	 design	 process	 that	 you	 had	 for	 this	 process?	

	

K:	Generally	in	my	previous	company	was	very,	if	you	wanna	have	a	workshop,	we	won’t	

spend	time	on	doing	personas	as	it	is	rather	time	consuming.	But	I	think	it’s	a	valid	way	

to	 spend	 you	 time,	 and	 it	 yields	 good	 results.	

	

Do	you	think	that	 there	 is	sth	 that	 is	particularly	good	about	 this	 framework,	or	

would	you	rather	improve	sth	in	this	entire	structure.		
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M:	 I	 think	 that	HAM,	 if	 it	 is	 simplified	somehow,	 it’s	good.	And	definitely	 the	 techsona	

descriptions,	because	that	is	kind	of	an	opposition	to	personas,	and	it’s	nice	to	have	it	in	

the	techsona.	But	otherwise	I	 think	there	 is	too	many	steps	 in	the	model	(framework).	

	

Would	 you	 then	 get	 rid	 of	 some	 of	 the	 steps	 from	 the	 framework?	

	

K:	Maybe	 I	would	 say	 in	 general,	what	 the	world	 needs	 is	 not	 another	 design	model,	

because	there	are	hundreds	of	them.	What	is	strong	about	your	framework	is	that	you	

have	incorporated	the	HAM	thing	and	I	guess	the	techsona	part	of	it.	It’s	hard	for	me	to	

say	 if	any	of	 those	steps	are	redundant.	And	 i	 think,	 it	would	come	again	 to	 the	visual	

thing,	 which	 I	 know	 you	 are	 not	 asking	 at	 the	 moment.		

	

M:	Generally	I	think	it’s	important	to	keep	things	simple	stupid.	It’s	then	better	I	guess.	

Because	 for	me	design	 is	 kind	 of	 liberation,	 so	 if	 you	 get	 the	 process	 going,	 of	 course	

there	need	to	be	some	steps,	boxes	so	you	can	follow	the	process,	but	it	takes	you,	the	

design	process,	to	some	weird	directions	often,	and	if	you	become	restricted	by	certain	

steps,	 the	design	process	may	become	 rigid	 and	 then	 is	not	 good	 for	designs,	 because	

they	have	to	finalize	at	some	point,	to	become	a	concept,	but	before	that	it	has	to	be	very	

free	and	very	liberal,	and	if	you	constrain	that	with	too	many	steps	and	steps	that	have	

to	 come	 in	 certain	 order	 you	 constrain	 the	 idea	 generation	 process,	 and	 the	 design	

process.		

	

K:	Maybe	you	should	think	to	move	techsona	somewhere	else.	To	kind	of	have	it	again,	

you	know,	wishful	 thinking-	have	 some	 sort	 of	 goal,	 some	 sort	 of	 technology	 that	 you	

imagine,that	you	wanna	reach,	so	maybe	you	would	put	that	earlier	on,	and	design	after	

that,	 maybe.		

	

Did	 this	 framework	 open	 your	 eyes	 to	 any	 issues	 that	 you	 hadn’t	 thought	 of	 or	

thought	too	little	about	before?	

	

M:	I	guess	the	techsona	part,	never	heard	about	that	and	never	worked	with	that,	it	was	

nice.	Otherwise	also	the	HAM	was	new,	but	I	guess	that	in	some	way	when	designing	an	

artifact	for	people,	in	some	way	you	do	the	same	thing…	i	feel	like	I’ve	done	this	before.	
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So	 it	 is	 not	 that	 new,	 it	 is	 just	 structured	 now,	 so	 I	 think	 that’s	 good.	

	

So	did	the	structure	actually	help	you?	

	

M:	Yeah,	I	think	it	did.	But	as	I	said	before	you	should	map	those	matches	and	tensions	

while	using	the	model,	along	the	way,	but	otherwise	structure	is	good,	I	just	opposed	the	

other	 thing,	 cause	 structure	 is	 nice	 sometimes.	

	

How	about	the	user	values,	and	other	methodologies	you	followed,	were	they	also	

emphasized	 there	 in	 a	 way	 or	 how	 would	 you	 compare	 this	 to	 that	 one?	

	

K:	When	you	get	the	design	task	in	consultancy	company,	you	would	already	be	aware	of	

what	values	they	work	with,	because	someone	else	would	do	the	decision	making.	Cause	

once	you	get	to	the	point	when	you	say	‘	I	need	a	design	engineer’	it	means	someone	has	

been	through	with	data	collection,	but...	I	don’t	know	where	I’m	going	with	this..	I	think	it	

would	be	easier	for	me	to	answer	if	I	did	those	myself..	

	

M:	For	me	as	anthropologist,	 I’ve	done	quite	a	 lot	of	 those	things,	all	 the	condensating	

and	coding,	putting	things	in	certain	categories	is	definitely	what	I’ve	done	before.	As	a	

matter	 of	 fact	 it	 didn’t	 bring	 any	 surprisingly	 new	 stuff	 for	 me.		

	

How	do	you	actually	see	if	you	have	to	design	PSS,	how	do	you	say	the	framework	

helping	you	out.	Is	your	focus	more	on	the	product	aspect	or	the	service	is	implicit	

in	 here?	

	

M:	I	think	you	need	to	put	in	service	system	design	at	some	point.	Maybe	after	HAM	and	

then	techsona,	and	then	maybe	you	should	combine	service	and	techsona?	Hmm…	you	

cannot	 design	 service	 without	 designing	 product	 because	 they	 are	 both	 mutually	

dependent..	 So	 in	 a	 way	 it	 is	 kind	 of	 implicit,	 the	 design	 of	 a	 service..	

	

K:	 Usually	 when	 we	 are	 designing	 product-service	 system,	 you’d	 already	 have	 the	

product	 and	 you’d	 say	 ‘shit,	 we	 need	 a	 service	 for	 this’.	
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Do	you	think	you	would	use	the	framework	if	you	were	to	decide	upon	it	next	time	

you	 design?	

	

M:	If	it	is	simplified	I	would	use	it.	Otherwise	it’s	too	complex,	cause	some	of	the	steps	I	

don’t	know	what	 I	 am	going	 to	do	with.	 I	 think	maybe	your	 iterations	come	 too	 late…	

maybe	 the	 designs	 should	 be	 fixed	 earlier,	 after	 techsona..	

	

Iteration	may	happen	at	any	point	of	the	process.	

	

M:	 Ok,	 yeah..	 I	 was	 just	 looking	 at	 the	 arrows..	

	

K:	I	think	you	should	make	it	more	clear	that	evaluation	is	sth	that	we	continuously	do.	

As	per	the	evaluation,	and	User	Difficulty	Reports	and	Worth	Impact	Assessment	I	think	

it	makes	total	sense	to	evaluate	the	feedback	that	you	get	in	such	a	way.	So	if	you	have	

some	kind	of	model	where	you	can	see,	‘ok	these	are	approaches,	we	do	prototyping	to	

do	the	evaluation,	and	this	is	the	outcome’	that	would	be	a	very	good	structure	I	think.	If	

you	 have	 sth	 like	why,	what,	 how	model,	 do	 sth	where	 you	 demonstrate	 it	 so,	 fitness	

equipment,	ok,	we	chose	to	do	prototyping,	that	was	a	strong	worth	impact	assessment,	

because	we	know	that	prototypes	are	easier	for	them	(users)	to	get	perception.	We	got	

another	input	from	a	girl,	who	said	‘I	don’t	like	your	thing,	because	of	blah,	blah,	blah..”	

because	she	didn’t	know	what	she	was	talking	about,	and	we	get	a	lot	of	bullshit	 input	

too,	so	if	you	were	structured	about	this	you	could	get	some	cool	insights,	and	you	could	

evaluate	 those.	

	

M:	But	it’s	always	hard	to	evaluate	designs,	because	when	you	go	out,	and	ask	someone	

to	 take	a	 look	at	 this	design,	 it’s	nice,	yeah,	 is	 it	sth	you	would	use?	Yeah!	So	then	you	

think	 it’s	 good,	 but	 actually	 it	 might	 not	 mean	 that	 the	 design	 is	 really	 good.	

	

K:	Yes,	and	this	is	what	I	mean,	that	if	you	have	that	in	your	model,	and	you	present	this	

to	the	rest	of	the	team,	and	you’re	asked,	how	you	got	this	question,	and	you	asked	some	

very	 leading	questions,	maybe	you	should	say	that,	and	then	evaluate	your	evaluation.	
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Ok,	 thank	 you	 very	 much	 for	 your	 input,	 we	 shall	 wrap	 it	 up	 now.	

	

Appendix	H	–	Brainstorming	
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Appendix	I	-	Sketching	
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Appendix	J	-	Prototyping	
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