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Abstract	

Customer	 involvement	 in	 innovation	 activities	 is	 a	 common	 practice	
among	companies	 in	most	 industries.	 It	has	been	widely	researched	by	
scholars	 to	 demonstrate	 its	 risks	 and	 advantages.	 Yet,	 the	 growing	
importance	and	recognition	of	 the	 Internet	are	 transforming	 the	scope,	
boundaries,	 and	 dynamics	 of	 interactions	 among	 firms	 and	 customers.	
Progressing	 information	 and	 communication	 technologies	 (ICTs)	
(including	 the	 Internet)	 enable	 faster,	 cheaper,	 and	 more	 efficient	
collaboration.	 The	 demonstrated	 benefits	 of	 using	 various	 web‐based	
methods	 for	 customer	 involvement	 in	 innovation	 activities	 have	
encouraged	companies	to	adopt	a	new	approach.	Despite	this,	there	is	a	
lack	 of	 knowledge	 about	 associated	 challenges.	 In	 addition,	 prior	
research	 was	 unable	 to	 provide	 empirical	 evidence	 of	 the	 claimed	
benefits	 ensuing	 from	web‐enabled	 customer	 involvement.	 As	 a	 result,	
companies	may	experience	unforeseen	difficulties	and	may	not	be	able	to	
achieve	 what	 they	 expect	 from	 their	 implementation	 of	 web‐based	
methods.		

This	 thesis	 aims	 to	 address	 this	 research	gap	by	exploring	web‐
enabled	 customer	 involvement	 from	 a	 firm’s	 perspective.	 The	 overall	
purpose	 of	 this	 dissertation	 is	 to	 increase	 the	 understanding	 of	 web‐
enabled	 customer	 involvement	 in	 innovation	 activities	 by	 exploring	 its	
use	 and	 its	 impact	 on	 firms’	 innovation,	 as	 well	 as	 management	
competences	needed	for	its	efficient	realization.	The	thesis	draws	on	the	
concept	of	absorptive	capacity	and	includes	four	empirical	studies	from	
various	industries.	

The	adoption	levels	of	a	wide	range	of	web‐based	methods	were	
identified	and	compared	with	the	findings	of	the	previous	study,	thereby	
uncovering	interesting	changes	in	their	popularity,	as	well	as	differences	
in	 adoption	 among	 companies	 in	 various	 industries.	 The	 empirical	
findings	 of	 this	 thesis	 show	 that	 web‐based	 methods	 increase	 a	
company’s	 probability	 to	 introduce	 service	 innovations.	 Three	 types	 of	
challenges	 related	 to	 different	 types	 of	 web‐based	 methods	 were	
identified	 and	 verified.	 It	 was	 also	 possible	 to	 identify	 corresponding	
management	 practices	 to	 handle	 these	 challenges.	 The	 management	



 
 

practices	form	three	firm	competences,	constituting	a	specific	absorptive	
capacity.	 It	 was	 proved	 that	 all	 dimensions	 of	 this	 specific	 absorptive	
capacity	are	needed	for	successful	and	effective	customer	involvement.		

Insights	of	this	thesis	contribute	to	increasing	the	understanding	
of	 web‐enabled	 customer	 involvement.	 Therefore,	 the	 thesis	 provides	
companies	 with	 empirically	 verified	 knowledge	 that	 is	 necessary	 to	
make	 decisions	 about	 the	 implementation	 and	 management	 of	 web‐
enabled	customer	involvement.		
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Chapter	1.	Introduction		 	

1.1	Research	background	
Understanding	 customers	and	 their	needs	has	been	a	 consistent	 theme	
within	 the	 literature	 on	 innovation	 success	 and	 failure.	 Successful	 new	
product	and	service	development1	demands	profound	information	and	a	
knowledge	of	customers	(Souder,	Buisson,	&	Garrett,	1997).	As	claimed	
by	 von	 Hippel	 (1994),	 a	 founder	 of	 the	 user	 innovation	 stream	 of	
research,	 essential	 need‐related	 information	 from	 customers	 has	 to	 be	
placed	 together	 with	 problem‐solving	 capabilities	 that	 manufacturers	
typically	 possess.	 This	 would	 lead	 to	 new	 products	 and	 services	 that	
would	be	accepted	by	the	market	(von	Hippel,	1994;	von	Hippel	&	Katz,	
2002).	 Traditionally,	 companies	 sought	 to	 acquire	 information	 from	
customers	 and	 transfer	 it	 to	 a	 firm	 by	 means	 of	 market	 research	
techniques.	The	use	of	such	techniques	implies	that	customers,	as	mere	
information	providers,	have	a	passive	role	in	new	product	development	
(Prahalad	&	Ramaswamy,	2000).	Progressively,	managers	are	coming	to	
the	 understanding	 that	 not	 all	 people	 with	 valuable	 and	 relevant	
knowledge	 and	 expertize	 work	 in	 their	 companies.	 Consequently,	
companies	need	to	open	up	 their	boundaries	 to	 involve	external	actors	
(Chesbrough,	 2003a).	 Individuals	 from	 outside	 the	 companies’	
boundaries	are	sometimes	able	to	introduce	solutions	to	their	needs	that	
lead	 to	 mainstream	 innovations	 (von	 Hippel,	 1986).	 Therefore,	
companies	 have	 started	 collaborating	 with	 users	 and	 customers	 as	
partners,	as	opposed	to	treating	them	as	recipients	of	new	offerings	(von	
Hippel,	2005).		

Nowadays,	collaboration	with	customers	 is	greatly	supported	by	
progressively	 developing	 ICTs	 (Elerud‐Tryde	 &	 Hooge,	 2014;	 Rongo,	

                                                            
1 In this thesis, New Service Development (NSD) includes all activities that are needed to introduce a 

new  service  on  the market  and,  consequently,  New  Product  Development  (NPD)  includes  all  the 

activities  that  are  needed  to  introduce  a  new  physical  product  on  the market.  I  am  aware  that 

innovation  can be given a different meaning  than NPD and NSD.  In  this  thesis, however, NPD and 

product innovation are used interchangeably, as are NSD and service innovation.  
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2013;	Sawhney,	Verona,	&	Prandelli,	2005).	This	could	be	seen	as	one	of	
the	 major	 driving	 forces	 of	 the	 change	 in	 the	 role	 of	 customers	 from	
passive	and	accepting	to	active	and	demanding.	Users	and	customers	are	
able	to	create	come	up	with	solutions	on	their	own	or	to	collaborate	with	
peers	and	build	on	social	knowledge	(Hargadon	&	Bechky,	2006).	From	a	
company’s	perspective,	advancements	in	networking	technologies	make	
it	 less	 costly	 to	 reach	 a	 large	 base	 of	 users	 and	maintain	 an	 enduring	
collaboration	 with	 them	 (Sawhney	 et	 al.,	 2005).	 Advanced	 web‐based	
methods	 that	 are	 offered	 by	 companies	 facilitate	 two‐way	 interactions	
between	firms	and	users.	“Sticky”	user	knowledge	that	is	usually	difficult	
to	 transfer	 becomes	more	 accessible	 for	 companies	 through	 the	 use	 of	
such	 advanced	web‐based	methods	 (von	 Hippel	 &	 Katz,	 2002).	 In	 this	
way,	 companies	 are	 impelled	 to	 involve	 users	 in	 their	 innovation	
activities,	while	users	are	empowered	to	actively	collaborate	with	firms.			

Managers	 of	 many	 companies	 that	 strive	 to	 be	 innovative	 are	
likely	 to	consider	 ICT‐supported	collaboration	with	customers	 to	be	an	
unbeatable	strategy.	The	necessary	 technical	maintenance	of	 seemingly	
useful	 web‐based	 methods	 and	 platforms	 can	 be	 often	 viewed	 as	 a	
simple	expense	issue.	Based	on	a	number	of	success	stories	of	companies	
implementing	 open	 innovation	 practices,	 the	 related	 implications	 for	
companies’	internal	processes,	organizational	structures,	and	employees’	
behaviors	may	be	easily	underestimated.	However,	a	failure	to	recognize	
the	 risks	 and	weaknesses	 of	web‐based	methods	 that	 enable	 customer	
involvement	in	innovation	activities	may	lead	to	a	number	of	difficulties	
for	 companies	 and	users.	Companies	may	encounter	 financial	 losses	or	
brand	damages	that	are	difficult	 to	restore.	Therefore,	the	management	
practice	 may	 need	 to	 use	 critical	 lenses	 and	 carefully	 review	 possible	
challenges	 and	 corresponding	 approaches	 before	 implementing	 new	
methods.	 Research	 should	 inform	 companies	 about	 this	 side	 of	 web‐
enabled	 customer	 involvement	 and,	 therefore,	 contribute	 to	 making	
these	practices	long‐lasting	strategies	in	the	pursuit	of	innovation.	

In	 this	 research,	 web‐enabled	 customer2	 involvement	 in	
innovation	 activities	 is	 defined	 as	 those	 processes	 and	 interactions	 in	

                                                            
2 The terms “customer” and “user” are used interchangeably in this thesis. 
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which	 a	 company	 collaborates	 with	 current	 (or	 potential)	 customers	
using	web‐based	methods	and	 tools	 to	 collect	 customer	 information	or	
uncover	 sticky	 knowledge,	 such	 as	 latent	 needs.	 The	 company	 then	
applies	 this	 information	 and	 knowledge	 to	 any	 stage	 of	 the	 innovation	
process.3		

1.2	Research	problem	and	research	gaps	
Various	 research	 streams	 contribute	 to	 the	 advancement	of	 knowledge	
pertaining	 to	web‐enabled	 customer	 involvement.	 The	 user	 innovation	
literature	 (von	Hippel,	 2005),	 the	 value	 co‐creation	 stream	of	 research	
(Edvardsson	 et	 al.	 2006;	 Prahalad	 &	 Ramaswamy,	 2004),	 the	 open	
innovation	 concept	 (Chesbrough,	2003a),	 and	 customer	 involvement	 in	
the	 new	 product	 development	 literature	 (Edvardsson	 et	 al.,	 2006;	
Sanden,	Gustafssotf,	&	Witell,	2006)	all	support	the	idea	that	a	user	is	an	
invaluable	 source	 of	 knowledge	 for	 innovation.	 However,	 perspectives	
vary	regarding	methods	for	understanding	how	to	reveal	and	utilize	user	
knowledge.	 User	 innovation	 scholars	 believe	 that	 users	 are	 capable	 of	
innovating	 independently,	 which	 justifies	 providing	 a	 favorable	
environment	 and	 appropriate	 legislation	 in	 order	 to	 encourage	 and	
protect	 innovative	 users	 (Baldwin,	 Hienerth,	 &	 von	 Hippel,	 2006;	
Hienerth,	 von	 Hippel,	 &	 Jensen,	 2014).	 The	 lead‐user	 approach	 and	
online	communities	are	two	sub‐themes	of	the	user	innovation	paradigm	
that	 build	 on	 its	 premise	 of	 capable	 independent	 users	 (Franke,	 von	
Hippel,	 &	 Schreier,	 2006;	 Fuller,	 Matzler,	 &	 Hoppe,	 2008;	 West	 &	
Lakhani,	2008).	These	research	streams	center	on	methods	of	identifying	
and	 organizing	 users	 for	 the	 sake	 of	 companies’	 profit.	 A	 growing	
empirical	 work	 on	 the	 lead‐user	 approach	 and	 online	 communities	
reveals	that	creative	users	can	be	proactive	and	successful	in	using	web‐
based	methods,	 but	 they	 need	 to	 be	 attracted	 and	motivated	 to	 do	 so	
(Füller,	 Faullant,	&	Matzler,	 2010;	Matthing,	Kristensson,	Gustafsson,	&	
Parasuraman,	2006;	Spann,	Ernst,	Skiera,	&	Soll,	2009).	

Literature	on	customer	involvement	in	new	product	development	
has	 also	 been	 revealing	 the	 important	 role	 that	 ICTs	 and	 the	 Internet	

                                                            
3 A deeper discussion on customer involvement and web‐based methods and tools is provided in 

Chapter 2. 
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play	for	increasing	the	efficiency	of	customer	involvement	in	companies	
(Dahan	 &	 Srinivasan,	 2000;	 Franke	 &	 Piller,	 2003;	 Fuller,	 Muhlbacher,	
Matzler,	 &	 Jawecki,	 2009;	 Nambisan	 &	 Baron,	 2007).	 Moreover,	 a	
growing	 research	 body	 on	 the	 phenomenon	 of	 web‐enabled	 customer	
involvement	 suggests	 that	 the	 use	 of	 such	 methods	 has	 also	 been	
growing	(Franke	&	Piller,	2004;	Fuller,	Bartl,	Ernst,	&	Muhlbacher,	2004;	
Fuller,	Jawecki,	&	Muhlbacher,	2007;	Fuller	&	Matzler,	2007;	Horn	et	al.,	
2014;	Lee	et	al.,	2014;	Sawhney	et	al.,	2005).	Yet,	no	empirical	evidence	
exists	 to	 confirm	 such	 an	 assumption.	 Therefore,	 the	 adoption	 of	web‐
based	methods	by	companies	and	 their	overall	 effectiveness	have	been	
outside	 the	 scope	 of	 the	 research	 on	 the	 lead‐user	 approach,	 online	
communities,	and	customer	integration.		

Further,	 value	 co‐creation	 researchers	 claim	 that	 users	 release	
their	 knowledge	 and	 satisfy	 their	 needs	 already	 on	 the	 stage	 of	 use	 of	
product	 or	 service.	 The	 focus	 of	 the	 research	 is	 mainly	 on	 customer	
experiences	 during	 value	 co‐creation	 processes	 (Füller	 et	 al.,	 2009;	
Füller,	 Hutter,	 &	 Faullant,	 2011;	 Perks,	 Gruber,	 &	 Edvardsson,	 2012).	
Meanwhile,	the	open	innovation	concept	focuses	on	companies’	practices	
in	capturing	value	that	 is	created	together	with	external	actors,	such	as	
users.	 It	 is	 acknowledged	 by	 open	 innovation	 scholars	 that	 companies	
may	face	challenges	when	starting	to	implement	practices	of	innovation	
with	external	actors	(Desouza	et	al.,	2008;	Di	Minin,	Frattini,	&	Piccaluga,	
2010;	 Dodgson,	 Gann,	 &	 Salter,	 2006;	 Prandelli,	 Sawhney,	 &	 Verona,	
2008;	 Van	 De	 Vrande	 et	 al.,	 2009).	 However,	 these	 studies	 offer	 only	
conceptual	 suggestions.	 State‐of‐the‐art	 research	 started	 exploring	
organizational	 aspects	 of	 open	 innovation	 with	 customers.	 Modifying	
organizational	 structures	 and	 introducing	 new	organizational	 practices	
on	 the	 individual	 level	 have	 been	 found	 to	 be	 essential	 for	 effective	
knowledge	 transfer	 and	 exploitation	 (Foss,	 Laursen,	&	Pedersen,	2011;	
Salter,	 Criscuolo,	 &	 Ter	 Wal,	 2014).	 However,	 little	 research	 exists	
pertaining	 to	 	 additional	 challenges	 arising	 from	 the	 use	 of	web‐based	
methods	for	customer	involvement.		

To	 sum	 up,	 ample	 literature	 exists	 on	 customer	 involvement	 in	
innovation	activities,	and	several	research	streams	look	into	web‐based	
methods	to	support	customer	involvement.	Yet,	many	issues	regarding	a	
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firm’s	 perspective	 on	 web‐enabled	 customer	 involvement	 remain	
unknown.		

In	 the	 next	 section,	 I	 will	 describe,	 position,	 and	 delimit	 my	
research	by	attending	to	the	research	questions	and	the	purpose	of	the	
study.		

1.3	Research	purpose	and	research	questions	
The	 advantages	 of	web‐based	methods	 for	 customer	 involvement	 have	
been	a	focus	of	study	for	many	researchers.	It	seems	to	be	attractive	for	
companies	 to	 implement	 a	 diverse	 set	 of	 such	 methods	 that	 support	
different	 stages	 of	 new	 product	 development	 (Sawhney	 et	 al.,	 2005).	
However,	the	question	arises	whether	companies	manage	to	reap	all	the	
benefits	 that	 the	 methods	 offer.	 Progress	 in	 ICTs	 is	 driving	 the	
development	 of	 web‐enabled	 customer	 involvement	 at	 a	 remarkable	
pace.	Thus,	empirical	work	on	this	novel	phenomenon	is	scarce.	That	 is	
why	 it	 is	 important	 to	study	and	provide	evidence	documenting	 the	
extent	to	which	companies	manage	to	catch	up	with	the	advancing	
technology	 and	 adopt	 state‐of‐the‐art	 methods	 for	 customer	
involvement.		
	

Research	 reports	 that	 web‐based	 methods	 allow	 companies	 to	
pursue	 a	 number	 of	 goals	 related	 to	 companies’	 overall	 performance.	
Improved	brand	awareness	(Sasinovskaya	&	Anderson,	2011),	increased	
customer	satisfaction,	and	additional	peer‐to‐peer	assistance	are	among	
the	possible	gains	(Franke,	Keinz,	&	Schreier,	2008;	Nambisan	&	Baron,	
2007).	It	is	clear	that	ideas	from	customers	can	be	helpful	for	companies’	
innovation	 (Duverger,	 2012;	 Magnusson,	 2009;	 Matthing,	 Sanden,	 &	
Edvardsson,	 2004).	 Yet,	 it	 is	 still	 largely	 uncertain	whether	web‐based	
methods	 for	 customer	 involvement	 make	 a	 valuable	 contribution	 to	 a	
firm’s	 innovation	 performance.	 An	 investigation	 of	 the	 impact	 that	
customer	 involvement,	 facilitated	by	web‐based	methods,	has	on	a	
company’s	innovation	performance	would	reveal	whether	companies	
manage	to	make	the	most	of	customer	knowledge	and	apply	it	properly.		
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Alongside	 the	 advantages	 that	web‐based	methods	 can	 offer	 for	
improving	 customer	 involvement	 in	 innovation	 activities,	 there	 are	
difficulties	 related	 to	 their	 implementation	 and	 management.	 For	
instance,	customer	involvement	 in	design	and	development	of	products	
and	 services	 using	web‐based	methods	 is	 a	 ground‐breaking	 approach	
that	 entails	 considerable	 transformations	 (von	 Hippel,	 Thomke,	 &	
Sonnack,	1999).	Empowering	customers	with	design	expertise,	tools,	and	
technologies	 affects	 the	management’s	 way	 of	 thinking.	 Manufacturers	
lose	some	portion	of	the	value	they	used	to	create	by	making	its	in‐house	
technology	 available	 to	 customers.	 The	 company’s	 business	 practices	
and,	 sometimes,	 business	model	 should	 undergo	 serious	 alterations	 to	
adapt	to	new	value	creation	processes	(Keinz	et	al.,	2012;	Saebi	&	Foss,	
2014).	 However,	 the	 challenges	 of	 embracing	 web‐enabled	 customer	
involvement	 have	 not	 received	 sufficient	 attention	 from	 scholars.	
Therefore,	 research	 on	 firms’	 challenges	 and	 management	
competences	to	deal	with	these	challenges	is	needed.		
	

Hence,	 the	overall	 purpose	 of	 this	 dissertation	 is	 to	 increase	 the	
understanding	 of	 web‐enabled	 customer	 involvement	 in	 innovation	
activities	by	exploring	its	use	and	impact	on	firms’	innovation	as	well	as	the	
management	competences	needed	for	its	efficient	realization.	To	reach	the	
previously	 stated	 research	 objective,	 two	 general	 research	 questions	
need	to	be	addressed:		

- How	 is	 web‐enabled	 customer	 involvement	 used	 by	 firms	 to	
support	 the	 innovation	 process,	 and	 how	 does	 it	 impact	
innovation	performance?		

- How	 can	 firms	 increase	 the	 impact	 of	 web‐enabled	 customer	
involvement	on	their	innovation	performance?		

	
Links	 between	 the	 general	 research	 questions	 and	 the	 specific	

research	 questions	 from	 the	 four	 studies	 that	 constitute	 an	 empirical	
part	of	this	thesis	are	presented	in	Table	1.		
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1.4	Key	elements,	the	focus	of	the	thesis,	and	
delimitations	
As	shown	in	Figure	1,	this	thesis	investigates	the	outcomes	of	customer	
involvement	in	innovation	activities	that	are	supported	by	various	web‐
based	methods.		

	

	

	

	

	

	

	

		

	

Fig.	1.	The	key	elements	and	the	focus	of	the	thesis	

Collaboration	 with	 customers	 for	 innovation	 purposes	 can	 be	
categorized	 into	three	types:	 innovation	 for	customers,	 innovation	with	
customers,	 and	 innovation	 by	 customers4	 (Piller	 &	 Ihl,	 2009).	 These	
three	modes	form	customer	involvement	in	innovation	activities,	which	
is	 one	 of	 the	 main	 concepts	 of	 the	 thesis.	 It	 must	 be	 noted	 that,	 in	
different	 parts	 of	 the	 thesis,	 customer	 involvement	 in	 innovation	
activities	 is	 termed	differently.	 In	 Study	1,	 the	 innovation	process	with	
involvement	of	customers	that	is	supported	by	web‐based	methods	and	
tools	 is	 called	 web‐based	 customer	 innovation.	 Study	 3	 refers	 to	
essentially	 the	 same	 practices,	 referring	 to	 them	 as	 either	 user	
involvement	into	innovation	processes	or	user	innovation	online.	In	Studies	
2	 and	 4,	 the	 phenomenon	 is	 described	 as	 online	 collaboration	 with	

                                                            
4
Three modes are discussed in detail in Section 2.2. 

Outcomes:	
		

Adoption	of	web‐based	tools	
Impact	on	innovation	
performance	
Challenges	of	implementation	
Management	competences	

Customer	involvement	in	innovation	
activities:	

For	customers	
With	customers	
By	customers	

Web‐based	methods:	

Information	gathering	
Development	
Simulation	and	Testing	
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customers.	 Despite	 such	 diversity	 in	 terms,	 the	 similar	 view	 on	 what	
constitutes	web‐enabled	 customer	 involvement	 in	 innovation	 activities	
is	applied	 in	all	parts	of	 the	thesis.	Web‐enabled	customer	 involvement	
includes	 all	 types	 of	 interaction	 with	 customers	 during	 the	 entire	
innovation	 process,	 supported	 by	 web‐based	 methods.	 The	 use	 of	
different	 terms	 can,	 in	 large	 part,	 be	 explained	 by	 the	 confusion	
surrounding	the	concept	in	the	research	literature	and	the	perception	of	
it	in	practice.	Addressing	the	theoretical	confusion	is	out	of	the	scope	of	
this	 thesis,	 because	 it	 is	 believed	 that	 the	 research	 concerning	 the	
phenomenon	 is	 at	 the	 very	 early	 stage;	 therefore,	 the	 theoretical	
underpinnings	 are	 too	weak	 and	unstable	 to	 be	 explicated.	 In	 order	 to	
obtain	 the	 maximum	 amount	 of	 relevant	 information	 from	 managers	
with	 different	 perceptions	 about	 the	 phenomenon,	 it	was	 necessary	 to	
use	different	and	more	appropriate	terms	in	various	contexts.	Studies	1	
and	3	 are	based	 on	 the	data	 from	 companies	 that	 could	 be	 considered	
advanced	 in	 terms	 of	 empowering	 users	 with	 progressive	 tools.	 The	
managers	 interviewed	referred	 to	user	 and	open	 innovation	concepts	 to	
describe	 practices	 implemented	 by	 their	 company.	 In	 reality,	 user	
involvement	 was	 supported	 by	 both	 simple	 web‐based	 methods	 for	
marketing	 research	 and	 more	 complex	 methods	 for	 deep	 customer	
involvement	 within	 the	 initiatives	 of	 their	 company.	 Contrarily,	
respondents	 that	were	approached	 to	provide	data	 for	Studies	2	and	4	
were	not	expected	to	be	familiar	with	the	term	user	innovation.	Yet,	both	
the	 simple	 methods	 and	 the	 more	 progressive	 methods	 for	 customer	
involvement	 in	product	development	could	have	been	employed	by	 the	
sample	 firms.	 Thus,	 a	 broader	 term,	 collaboration	with	 customer,	 was	
applied	to	refer	to	their	practices	with	customers.		

Another	 focal	 concept	of	 the	 thesis	 is	web‐based	methods.	Since	
one	of	the	goals	of	this	thesis	is	to	determine	the	extent	to	which	various	
web‐based	methods	 are	 adopted	 by	 firms,	 it	 is	 essential	 to	 look	 into	 a	
wide	 range	 of	 methods	 available	 on	 the	 web.	 Online	 market	 research	
techniques,	 advanced	 toolkits	 enabling	 users	 to	 develop	 and	 test	
solutions,	as	well	as	online	communities	are	included	and	studied	under	
the	concept	of	web‐based	methods.	 It	 is	possible	and	helpful	 to	classify	
most	 existing	methods,	 according	 to	 their	 purposes,	 into	 three	 groups:	
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methods	 for	 searching	 and	 idea	 generation,	 development	 tools,	 and	
methods	for	simulation	and	testing.			

A	firm’s	perspective	comprises	four	aspects	of	the	phenomenon	of	
web‐enabled	customer	involvement:	the	adoption	of	web‐based	methods	
for	 customer	 involvement	 by	 companies,	 impact	 of	 web‐enabled	
customer	involvement	on	the	firm’s	innovation	performance,	challenges	
that	 the	 firm	 encounters	 when	 implementing	 novel	 methods,	 and	
management	 competences	 that	 the	 firm	needs	 to	 develop	 to	 foster	 the	
realization	of	such	methods.		

A	 firm’s	 perspective	 may	 also	 include	 the	 management	 of	
relationships	between	employees,	and	members	of	online	communities,	
for	instance.	However,	this	research	matter	is	outside	of	the	scope	of	this	
thesis.			

1.5	Thesis	overview		
This	thesis	consists	of	six	chapters	and	four	appended	studies.	Chapter	1	
aims	to	provide	an	introduction	to	the	area	of	research	and	the	research	
problem;	it	also	introduces	the	research	questions	that	have	guided	this	
investigation.	 Chapter	 2	 discusses	 the	 theoretical	 foundations,	 and	
explains	 the	 research	 problem.	 Chapter	 3	 describes	 the	 research	
approach,	and	Chapter	4	includes	summaries	of	the	four	studies.	Chapter	
5	presents	the	results	and	contributions.	Finally,	Chapter	6	includes	the	
limitations,	conclusions,	and	further	research.	
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Chapter	2.	Theoretical	foundations	

2.1	Customer	involvement	in	innovation	activities:	
opportunities	for	companies	and	users	
It	is	common	knowledge	that	innovative	companies	show	higher	levels	of	
growth	 and	 financial	 performance	 than	 their	 less	 innovative	 peers	
(Almus	&	Nerlinger,	1999;	Coad	&	Rao,	2008;	Mansfield,	1962).	Yet,	in	an	
increasingly	 turbulent	 business	 environment,	 it	 is	 more	 and	 more	
difficult	for	companies	to	remain	competitive.	A	short	product	life	cycle	
and	 increased	 competition	 force	 firms	 to	 seek	ways	 to	 innovate	 faster	
and	 cheaper.	 Organizations	 are	 compelled	 to	 advance	 their	 innovation	
processes,	 management	 approaches,	 and	 strategies.	 Customer	
knowledge	 has	 always	 been	 a	 source	 of	 innovation	 for	 companies	
(Rothwell,	 1976;	 von	 Hippel,	 1988).	 Yet,	 new	 levels	 of	 demand	 for	
innovativeness	 require	 companies	 to	 reconsider	 their	 conventional	
practices	of	collaborating	with	customers.		

Traditionally,	 firms	 were	 striving	 to	 understand	 customers	 by	
using	 marketing	 research	 to	 listen	 to	 the	 customer	 voice	 (Urban	 &	
Hauser,	2004).	Following	this	strategy	of	collaborating	with	customers,	a	
firm	solicits	potential	customers	about	their	desired	products	or	services	
and	 tries	 to	 develop	 its	 understanding	 of	 customer	 needs.	 This	
understanding	 then	becomes	a	base	 for	developing	and	producing	new	
offerings	 that	 are	 expected	 to	match	 the	market	demand	 (De	Brentani,	
1989).	 Logically,	 customers	 or	 users	 are	 presumed	 to	 be	 recipients	 of	
new	 products	 or	 services	 that	 are	 wholly	 designed	 and	 produced	 by	
manufacturers	(Prahalad	&	Ramaswamy,	2000).	Various	approaches	can	
be	 used	 to	 maintain	 a	 close	 relationship	 to	 customers	 and	 elicit	 the	
maximum	amount	of	information	possible	from	them	(Callahan	&	Lasry,	
2004;	 Urban	 &	 Hauser,	 2004).	 Although	 developments	 in	 ICTs	 greatly	
enhance	 the	 potential	 and	 effectiveness	 of	market	 research	 techniques	
(Hoffman	&	Novak,	1996),	outcomes	of	such	methods	are	often	far	from	
satisfactory	 (Lilien,	Morrison,	 Searls,	 Sonnack,	&	von	Hippel,	2002;	von	
Hippel	et	al.,	1999).	Many	market	research	techniques	are	reported	to	be	
insufficient	 in	 acquiring	 and	 transferring	 sticky,	 need‐related	
information	from	customers	(von	Hippel,	1994,	1998).	It	is	difficult	and	
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expensive	 to	 develop	 an	 understanding	 of	 customer	 needs	 based	 on	
sticky	information.	Admittedly,	the	use	of	market	research	by	firms	can	
be	 justified	 if	 a	market	 segment	 is	 homogeneous	 in	 terms	 of	 customer	
needs.	In	this	case,	the	cost	of	market	research	can	be	paid	off	by	many	
consumers.	 Yet,	 the	 general	 trend	 shows	 that	 customers	 are	 becoming	
more	 demanding	 and	 their	 needs	 are	 becoming	 increasingly	
heterogeneous	 (von	 Hippel	 &	 Katz,	 2002).	 Thus,	 the	 employment	 of	
conventional	market	 research	 techniques	 has	 been	 criticized	 for	 being	
unable	 to	 deliver	 necessary	 information	 for	 the	 development	 of	 new	
products	and	services	(von	Hippel	&	Katz,	2002).	

Von	 Hippel	 and	 Katz	 (2002)	 suggested	 that,	 to	 resolve	 the	
difficulties	 regarding	 the	 transfer	 of	 sticky	 need‐related	 information	
from	 customers	 to	 the	 firm,	 companies	 should	 involve	 users	 in	 the	
development	 of	 products.	 This	 would	 allow	 for	 a	 combination	 of	 the	
customers’	 knowledge	 of	 needs	 and	 the	 firm’s	 production	 capabilities	
(von	 Hippel,	 1994).	 Furthermore,	 an	 ongoing	 shift	 in	 the	 focus	 from	
product‐orientation	 to	 service‐orientation	 recognizes	 the	 central	
position	of	the	customer	in	innovation	activities	(Vargo	&	Lusch,	2004).	
Assumptions	 underlying	 the	 new	 service	 development	 place	 the	
customer	 and	 his	 or	 her	 experience	 at	 the	 center	 of	 the	 value	 web	
(Chesbrough,	 2011).	 It	 has	 been	 argued	 in	 the	 service	 innovation	
literature	 that	 customers	 should	 be	 natural	 participants	 in	 the	
development	 process,	 as	 this	 is	 where	 the	 service	 is	 created	
(Edvardsson,	Gustafsson,	Kristensson,	&	Witell,	2010).	

When	 discussing	 close	 collaboration	 with	 customers,	 one	 must	
distinguish	 between	 several	 entangled	 concepts.	 When	 firms	 limit	
customer	 participation	 in	 innovation	 activities	 to	 the	 front	 end	 of	 the	
development	process,	 their	practices	 are	normally	 examined	under	 the	
concept	 of	 customer	 involvement.	 Customization,	 on	 the	 other	 hand,	
refers	 to	 the	efforts	 taken	 to	adapt	a	product	or	a	 service	 to	 individual	
customer	 needs	 during	 the	 product	 delivery	 process	 (Franke	 &	 Piller,	
2003).	New	approaches	to	collaboration	with	customers	 imply	working	
closely	with	them	during	the	entire	development	process.	Co‐production	
and	 co‐creation	 are	 terms	 that	 are	 applied	 to	 describe	 this	 deep	
integration	of	customers	into	companies’	 innovation	activities.	 In	fact,	a	
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new	 paradigm	 emerging	 in	 the	 marketing	 discipline,	 the	 service	
dominant	 logic,	 claims	 that	 co‐creation	 of	 innovation	 forms	 an	
interaction	 in	 which	 both	 parties	 are	 involved	 in	 an	 active	 learning	
process	 in	 which	 they	 mutually	 affect	 each	 other’s	 perceptions	 and	
actions	 (Gronroos,	2008).	Thus,	while	 value	 is	 created	by	 customers	 in	
usage	 and	 value‐generating	 processes	 (Vargo	 &	 Lusch,	 2008),	 the	
company	 can	 take	 the	 role	 of	 co‐creator	 (in	 addition	 to	 being	 the	
facilitator	of	value	creation)	when	involving	customers	in	the	innovation	
process.		

Importantly,	 close	 and	 intensive	 collaboration	 is	 valuable	 for	
companies	 if	 customers	possess	certain	qualities.	 Individuals	with	such	
specific	qualities	have	been	labeled	lead	users,	as	they	are	typically	ahead	
of	 the	market	 in	 terms	of	 their	 needs	 and	 are	 expected	 to	 gain	 greatly	
from	new	 solutions	 (von	Hippel,	 1986,	 2005).	 By	 engaging	 in	 dialogue	
with	 lead	 users,	 a	 firm	might	 identify	 new	 technological	 options,	 new	
developments	 on	 the	 market,	 and	 new	 competitor	 and	 industry	
activities.	The	Internet	facilitates	the	retrieval	of	information	relevant	to	
users’	needs,	a	connection	between	the	parties,	and	the	establishment	of	
combined	 social	 knowledge,	 which	 enable	 lead	 users	 to	 become	
knowledgeable,	 proactive,	 and	 ultimately,	 a	 valuable	 source	 of	
innovation	for	companies	(Bilgram,	Brem,	&	Voigt,	2008;	Sawhney	et	al.,	
2005).	Lead	users	are	experts	(outside	the	firm)	in	their	fields	and,	thus,	
might	 possess	 valuable	 information	 about	 important	 trends.	 Firms	 are	
challenged	 to	 identify	 customers	 with	 lead‐user	 characteristics	 and	
motivate	 them	 to	 engage	 in	 companies’	 innovation	 activities	 (Luthje	 &	
Herstatt,	 2004;	 Spann	 et	 al.	 2009).	 Since	 lead	 users	 are	 expected	 to	
benefit	significantly	by	obtaining	new	solutions	to	their	needs,	 they	are	
enthusiastic	about	and	capable	of	designing	and	developing	high‐quality	
products.	 The	 task	 for	 companies	 is	 to	 provide	 them	 with	 access	 and	
necessary	 tools	 to	 participate	 in	 the	 innovation	 processes	 (Jespersen,	
2011;	Prugl	&	Schreier,	2006).	Therefore,	 the	 change	 in	 the	 customer’s	
role	 from	 a	 passive	 recipient	 to	 an	 active	 innovator	 or	 co‐creator	 has	
been	marked	(Prahalad	&	Ramaswamy,	2000).		

Interestingly,	user	 innovation	scholars	 take	the	 idea	of	customer	
involvement	 one	 step	 further.	 Assumptions	 underlying	 the	 user	
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innovation	 paradigm	 claim	 that	 users	 are	 capable	 of	 innovating	
independently	(von	Hippel,	1977).	Moreover,	 the	paradigm	asserts	that	
users	add	to	society’s	welfare	by	 innovating	 in	those	areas	that	are	not	
covered	 by	 manufacturers.	 Their	 innovations	 fill	 small	 niches	 in	 the	
market	 that	 otherwise	 would	 be	 left	 out.	 Users	 not	 only	 design	
prototypes	 for	 new	 products,	 but	 also	 reveal	 their	 developments	 (von	
Hippel	 &	 von	 Krogh,	 2003).	 Therefore,	 companies	 are	 urged	 to	 adapt	
their	product	development	systems	in	order	to	be	able	to	use	consumers’	
innovations	 (von	 Hippel,	 de	 Jong,	 &	 Flowers,	 2012).	 This	 becomes	
possible	 within	 a	 “private‐collective”	 model	 of	 innovation,	 where	 free	
revealing	 is	 more	 attractive	 for	 the	 disclosing	 actor	 than	 for	 potential	
free‐riders.	 Indeed,	 free	 revealing	 provides	 positive	 outcomes,	 such	 as	
positional	power	or	influence	on	the	commons,	learning,	reputation,	and	
joy	(Hertel,	Niedner,	&	Herrmann,	2003;	von	Hippel	&	von	Krogh,	2003).		

The	 customer	 plays	 different	 roles	 in	 these	 relationships,	 with	
varied	degrees	of	 intensity	and	closeness	(Nambisan,	2002;	Piller	&	Ihl,	
2009).	 Likewise,	 customer	 inputs	 to	 the	 innovation	 processes	 differ,	
from	 explicit	 information	 about	 customer	 needs	 to	 tacit	 knowledge	
about	user	experience.	Methods	that	companies	employ	for	engaging	 in	
different	 types	 of	 collaboration	 with	 customers	 vary	 in	 terms	 of	
technological	and	managerial	complexity	(Jespersen,	2011;	Nambisan	&	
Baron,	 2010).	One	 of	 the	ways	 to	 describe	different	 types	 of	 user–firm	
interactions	 is	 to	 build	 three	 modes	 of	 collaborative	 innovation	
(following	 Piller	 &	 Ihl,	 2009):	 for	 customers,	 with	 customers,	 and	 by	
customers.	 Innovation	 for	 customers	 implies	 that	 customers	 inertly	
allow	 companies	 to	 explore	 their	 needs.	 Innovation	 with	 customers	
denotes	 a	 kind	 of	 relationship	 where	 companies	 occasionally	 involve	
users	 in	 innovation	activities,	although	customers	remain	 isolated	 from	
the	company.	Innovation	by	customers	means	that	companies	empower	
customers	and	users	(with	interactive	ICT‐enabled	tools	and	methods)	to	
design	 products	 or	 services	 that	 companies	 then	 manufacture.	
Customers	 are,	 hence,	 deeply	 integrated	 into	 the	 innovation	 processes.	
Table	 2	 presents	 the	 three	 modes,	 types	 of	 customer	 inputs,	 and	
corresponding	methods.	
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Table	2.	Modes	of	user–firm	interaction	(building	on	Piller	and	Ihl,	2009)		

Mode	of	user–
firm	
interaction	

Method	 Type	of	
customer	input	

Customer	
role	

Innovation	for	
customers	

Market	research	
techniques	
Feedback	tools	
	

Explicit	
information	and	
knowledge	in	the	
form	of	
suggestions,	
complaints	
	

Customer	as	
resource	

Innovation	
with	customers	

Concept	testing	
Mass	customization	
Focus	groups	
Conjoint	analysis	

Explicit	
information	in	
the	form	of	
opinions,	
quantitative	data	
on	customer	
preferences	
	

Customer	as	
user	

Innovation	by	
customers	

Toolkits	for	user	
innovation	
User	communities		
Lead‐user	approach
Idea	contests	
Crowdsourcing	
	

Tacit	knowledge	
about	latent	
needs	
Social	knowledge	
(peer‐to‐peer	
assistance)	

Customer	as	
co‐creator	

Firms	 may	 need	 different	 types	 of	 customer	 knowledge	 to	
support	 all	 stages	 of	 the	 new	 product	 development.	 Hence,	 various	
methods	for	customer	involvement	could	be	employed	by	the	firm,	either	
jointly	or	at	different	points	in	time.	For	instance,	the	lead‐user	approach	
may	 be	 applied	 to	 derive	 insights	 about	 radically	 new	 products	 or	
services	 (Eisenberg,	 2011;	 Lilien	 et	 al.,	 2002;	 von	 Hippel,	 1986).	 This	
strategy	would	be	used	by	a	firm	willing	to	acquire	a	leading	position	on	
an	emerging	market.	Alternatively,	 a	 company	may	plan	 to	 improve	 its	
overall	understanding	of	customer	needs	before	entering	a	new	market.	
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In	 this	 case,	 a	 conventional	 market	 research	 technique	 could	 be	 used.	
Also,	 it	has	been	suggested	that	the	combination	of	surveys	and	market	
research	with	early	lead‐user	involvement	may	mitigate	the	difficulty	of	
satisfying	different	groups	of	customers	(Straub,	Kohler,	Hottum,	Arrass,	
&	Welter,	2013).	Some	pioneering	firms	even	leverage	on	synergies	that	
emerge	 from	 models	 in	 which	 lead	 users,	 user	 communities,	 and	 the	
focal	 firm	 interact	 jointly	 (Hienerth,	 Lettl,	 &	 Keinz,	 2013).	While	most	
studies	 focused	 on	 exploring	 a	 particular	 method	 of	 customer	
involvement	 (e.g.,	 Fuller	 et	 al.,	 2007;	 Olson	 &	 Bakke,	 2001),	 in	 reality,	
firms	constantly	seek	to	innovatively	assemble	alternative	configurations	
of	communication	channels	to	more	efficiently	involve	customers	in	the	
process	 of	 innovation.	 In	 this	 thesis,	 the	 focus	 is	 on	 customer	
involvement	 in	 innovation	 activities	 as	 a	 concept,	 embracing	 practices	
corresponding	to	all	three	modes	of	user–firm	interaction.		

2.2	Web‐based	methods	for	customer	involvement	
Methods	 for	 customer	 involvement	 do	 not	 need	 to	 be	 based	 on	 novel	
technologies.	 Yet,	 currently,	 information	 and	 communication	
infrastructures	 provide	 extensive	 support	 for	 innovation	 activities.	 As	
ICTs	develop,	they	are	able	not	only	to	increase	the	efficiency	of	almost	
any	 conventional	 method	 of	 customer	 involvement,	 but	 also	 to	 create	
novel	 web‐based	 methods.	 Such	 advanced	 web‐based	 tools	 facilitate	 a	
deep	involvement	of	users	in	innovation	activities	within	the	innovation	
by	customers	mode.			

Sawhney	 et	 al.	 (2005)	 pointed	 out	 three	 key	 benefits	 of	
collaborative	 innovation	 with	 customers	 in	 virtual	 environments.	 The	
first	benefit	is	associated	with	the	change	in	the	direction	of	interaction,	
from	one‐way	knowledge	import	to	an	interactive	dialogue.	The	second	
benefit	is	the	increased	richness	and	intensity	of	interactions,	as	a	result	
of	 tapping	 into	 social	 knowledge	 through	 virtual	 communities	 of	
customers.	 Finally,	 interactions	 with	 customers	 through	 third‐party	
mediators	 increase	 the	 size	 and	 scope	 of	 the	 audiences,	 since	 such	
mediators	are	able	to	reach	non‐customers.		

It	 is	 possible	 to	 organize	 most	 web‐based	 methods	 into	 three	
categories,	 corresponding	 to	 the	 three	 dimensions	 of	 Internet	
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capabilities	 being	 utilized	 (building	 on	 Dahan	 and	 Hauser,	 2002).	 The	
first	 category	 encompasses	 web‐based	 methods	 employing	 the	 web’s	
capability	 of	 fast,	 extensive,	 and	 simultaneous	 communication	 for	
collecting	customer	 input.	The	 type	of	 customer	 input	attained	by	such	
web‐based	 methods	 is	 explicit	 information.	 The	 second	 group	 is	
comprised	 of	 web‐based	 methods	 that	 are	 designed	 to	 empower	
customers	 using	 interactive	 multimedia	 features	 and	 adaptive	
computation	capabilities	available	on	the	web,	such	as	user	toolkits,	 for	
user	innovation.	These	web‐based	methods	allow	for	the	transfer	of	tacit	
knowledge	 from	 customers	 and	 enable	 customer	 input	 in	 the	 form	 of	
creation.	 The	 third	 category	 includes	 web‐based	 methods	 that	 utilize	
rich	 multimedia	 capabilities	 for	 customer	 involvement.	 The	 main	
customer	 contributions	 obtained	 with	 the	 use	 of	 these	 web‐based	
methods	 are	 decisions	 through	 testing	 and	 selection	 procedures.	 The	
following	sections	provide	an	overview	of	existing	methods	according	to	
this	categorization.		

2.2.1	Information	gathering	online	
The	 Internet’s	potential	 to	access	numerous	customers	 is	 colossal.	This	
role	 of	 the	 web	 as	 a	 communication	 platform	 has	 been	 recognized	 by	
researchers	 of	 the	 marketing	 field	 and	 has	 gained	 a	 great	 deal	 of	
attention	 from	 them.	 The	 highly	 cited	 work	 by	 Hoffman	 and	 Novak	
(1996)	 thoroughly	 examines	 the	 hypermedia	 computer‐mediated	
environments	 (CMEs),	 which	 they	 define	 as	 a	 dynamic	 distributed	
network,	 enabling	 consumers	 and	 firms	 to	 provide	 and	 interactively	
access	hypermedia	content	and	communicate	through	the	medium.	The	
new	communication	model,	many‐to‐many	medium,	transforms	passive	
and	captive	customers	into	active	and	controlling	customers.		

Marketing	 opportunities	 are	 created	 by	 the	 Internet	 through	 a	
greater	degree	of	connectivity	with	customers	at	much	lower	costs.	The	
use	 of	 web‐based	 tools	 allows	 firms	 to	 reach	 much	 larger	 groups	 of	
customers	 than	 through	 traditional	 communication	 means.	 Dahan	 and	
Hauser	(2002)	described	market	research	firms	that	are	actively	forming	
large	 panels	 of	 web‐enabled	 respondents	 who	 can	 complete	 on‐line	
tasks.	Obviously,	a	huge	proportion	of	market	research	is	now	conducted	
online.	 Moreover,	 the	 web	 facilitates	 respondent‐to‐respondent	
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communication	 among	 large	 numbers	 of	 customers,	 which	 might	
improve	 the	 quality	 of	 gathered	 information,	 since	 customers	 may	
influence	one	another’s	choices	(Dahan	&	Hauser,	2002).		

Online	 questionnaires	 and	 feedback	 surveys	 are	 useful	 tools	 for	
receiving	 customers’	 opinions	 about	 products	 and	 services	 (Prandelli,	
Verona,	&	Raccagni,	2006).	Suggestion	boxes	and	complaint	areas	allow	
customers	 to	express	 their	views	about	existing	products	and	generate	
innovative	ideas.	Customer	advisory	panels	manage	to	engage	customers	
and	solicit	their	input	on	a	systematic	basis	(Prandelli	et	al.,	2006).			

In	general,	this	type	of	web‐based	tool	is	aimed	at	understanding	
customers’	preferences	about	existing	products	and	generating	 ideas	at	
the	early	stage	of	product	development	 (Prandelli	et	al.,2006;	Sawhney	
et	 al.,	 2005).	Web‐based	methods	 for	 collecting	 customers’	 information	
deal	 mostly	 with	 an	 explicit	 type	 of	 knowledge.	 Although	 web	
technologies	facilitate	speedy	transfers	and	a	great	scope	of	information,	
it	is	difficult	to	access	tacit	knowledge	in	this	way.		

2.2.2	Design	by	means	of	user	toolkits	
The	 leading	papers	on	user	 toolkits	 for	 innovation	were	written	by	 the	
expert	 of	 user‐driven	 innovation	 and	 lead‐user	 research—Eric	 von	
Hippel.	 The	 first	 revolutionary	 experience	 with	 user	 toolkits	 for	
innovation	occurred	 in	 the	 semiconductor	 business	 in	 the	 early	 1980s.	
The	toolkits	for	designing	custom	integrated	circuits	turned	the	industry	
upside	 down	 and	 led	 to	 a	 massive	 growth	 of	 the	market	 between	 the	
1980s	 and	 the	 beginning	 of	 the	 20th	 century	 (Thomke	 &	 von	 Hippel,	
2002).	The	iterative	trial‐and‐error	process	in	the	pursuit	of	matching	a	
customer’s	need	with	a	manufacturer’s	product	was	a	major	obstacle	for	
custom	 chip	 suppliers.	 The	 solution	 to	 the	 problem	 was	 found	 by	
outsourcing	 the	 design	 task	 to	 customers.	 This	 shift	 became	 possible	
thanks	 to	 do‐it‐yourself	 tools	 provided	 to	 customers	 by	 several	
manufacturers.	The	tools	allow	for	a	means	of	communication	between	
the	customer,	with	a	rich	knowledge	of	needs	but	weak	design	skills,	and	
a	 new	 product	 designer,	 armed	 with	 strong	 design	 skills	 but	 lacking	
knowledge	of	customer	needs.		
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Von	 Hippel	 (1994)	 introduced	 the	 term	 sticky	 information	 to	
depict	the	implicit	and	inexplicable	nature	of	both	customer	knowledge	
of	 needs	 and	 manufacturer	 knowledge	 of	 production	 possibilities.	
Stickiness	of	 information	creates	 the	problem	of	high	 transfer	 costs	 for	
this	kind	of	information,	because	it	is	created	through	learning‐by‐doing.	
The	advent	of	toolkits	is,	thus,	connected	with	the	need	to	find	a	solution	
to	 this	 problem.	 This	 new	 approach	 to	 product	 design	 allows	 for	 the	
separation	 of	 customer	 need‐related	 knowledge	 and	 manufacturer	
solution‐related	 knowledge,	 which,	 essentially,	 makes	 the	 transfer	 of	
sticky	information	unnecessary.		

There	are	four	important	capabilities	essential	to	user	toolkits	for	
innovation	(von	Hippel	&	Thomke,	2002;	von	Hippel	&	Katz,	2002).	First,	
the	toolkits	must	enable	customers	to	carry	out	a	series	of	design	cycles	
to	 try	 out	 different	 ideas.	 Second,	 the	 toolkits	must	 be	 user‐friendly	 to	
allow	 people	 without	 special	 skills	 and	 knowledge	 to	 achieve	 results.	
Third,	helpful,	pretested	components	must	be	integrated	into	the	toolkits	
in	 order	 to	 facilitate	 the	 customer	 design	 process.	 Fourth,	 information	
about	 the	 limitations	 for	 production	 must	 be	 available	 to	 customers	
through	 the	 toolkits.	 The	 first	 capability,	 enabling	 the	 trial‐and‐error	
experiments,	 is	 the	 crucial	 feature	 of	 a	 toolkit.	 The	 main	 difference	
between	toolkits	for	user	innovation	and	product	configurators	for	mass	
customization	is	the	ability	of	toolkits	to	design,	simulate,	evaluate,	and	
then	 improve	 prototypes,	 which	 gives	 users	 real	 freedom	 to	 innovate.	
Toolkits	are	very	different	from	web‐based	market	research	techniques	
and	 the	 virtual	 testing,	 particularly	with	 regard	 to	 their	 basic	 purpose.	
User	 toolkits	 for	 innovation	 are	 intended	 to	 make	 customers	 real	
designers	 of	 the	 products,	 while	 other	 web‐based	 tools	 are	 used	 to	
collect	 customer	 need	 and	 preference	 information.	 According	 to	 von	
Hippel	 and	 Katz	 (2002),	 toolkits	 for	 user	 innovation	 are	 basically	
applicable	 to	 any	 product	 and	 appropriate	 in	 any	 market	 where	
manufacturers	 face	 a	 heterogeneous	 customer	 demand.	 However,	 the	
use	 of	 toolkits	 is	 limited	 to	 products	 with	 relatively	 simple	 technical	
requirements,	due	 to	 the	constraints	of	 the	 toolkits’	design	capabilities.	
In	their	study	about	Apache,	an	open	source	server	software,	Franke	and	
von	Hippel	 (2003)	 queried	whether	 toolkits	 for	 user	 innovation	would	
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benefit	 users.	 They	 carried	 out	 a	 survey	 with	 138	 participants	 and	
discovered	that	those	users	who	created	their	product	were	much	more	
content	 than	 those	who	bought	 the	 standard	product.	 Jeppesen	 (2005)	
explored	 the	 implications	 of	 consumer	 involvement	 in	 product	
development	 through	 toolkits	 for	 innovations.	His	 investigations	 into	 a	
company—a	 leading	 developer	 of	 computer	 games—revealed	 that	 the	
costs	 for	consumer	support	may	 increase	 if	 the	company	passes	design	
tasks	 on	 to	 consumers	 (Jeppesen,	 2005).	 Observations	 of	 several	 firm‐
established	online	communities	led	to	the	conclusion	that	consumers	are	
willing	to	support	each	other	within	these	communities	and	are	capable	
of	 doing	 so.	 Thus,	 online	 communities	 enabling	 helpful	 consumer‐to‐
consumer	interactions	benefit	the	firm	by	reducing	the	need	to	support	
toolkits’	 users.	 Another	 study	 in	 the	 game	 industry	 was	 conducted	 by	
Prugl	 and	 Schreier	 (2006),	 whose	 intention	 was	 to	 expose	 more	
arguments	in	favor	of	the	toolkits	approach.	Their	main	findings,	indeed,	
confirmed	 the	value	of	 toolkits	as	a	promising	market	 research	 tool,	 as	
well	 as	 a	 method	 for	 engaging	 inexperienced	 users	 in	 innovative	
activities	(Prugl	&	Schreier,	2006).	Users	of	computer	game	toolkits	tend	
to	 be	 involved	 in	 long‐lasting	 and	 intense	 cooperation	 with	 the	 game	
producer,	develop	individual	tools	for	user	design,	and	share	their	tools	
with	 each	 other,	 thereby	 creating	 suitable	 conditions	 for	 durable	
customer	 involvement.	 Piller	 and	 Walcher	 (2006)	 developed	 a	 novel	
approach	 to	 using	 toolkits	 for	 innovation.	 They	 advocated	 that	 the	
integration	 of	 customers	 into	 new	 product	 development	 by	 means	 of	
user	toolkits	may	be	achieved	not	only	through	delegating	design	tasks	
to	users,	but	also	by	stimulating	their	creativity	and	innovative	activities	
in	idea	competitions.	The	authors’	main	focus	was	on	motivating	users	to	
innovate	 via	 toolkits.	 The	 idea	 of	 using	 a	 competitive	 method	 for	 this	
purpose	was	 tested	 through	an	exploratory	pilot	study.	A	 toolkit	 for	an	
idea	competition	was	developed	 in	cooperation	with	a	manufacturer	of	
sporting	 goods,	 and	 the	 empirical	 results	 confirmed	 the	 feasibility	 of	
employing	toolkits	in	this	way	(Piller	&	Walcher,	2006).		

2.2.3	Web‐based	virtual	reality	for	simulation	and	testing	
Virtual	 concept	 testing	 is	 a	 powerful	 method	 for	 obtaining	 rapid	 and	
inexpensive	 feedback	 on	 a	 product.	 The	 technology	 of	 virtual	 reality	
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allows	 for	 the	 development	 of	 products	 or	 product	 concepts	 in	 great	
detail,	 so	 that	 customers	 can	 select	 the	most	 convincing	prototypes.	 In	
order	 to	 create	 such	 realities,	 the	 graphic	 and	 audio	 capabilities	 of	
multimedia	are	utilized	(Dahan	&	Hauser,	2002).	Virtual	concept	testing	
has	 already	 been	 in	 use	 for	 almost	 two	 decades.	 However,	 those	
experiments	 were	 expensive	 and	 difficult	 to	 implement	 in	 the	 past;	
recently,	developments	 in	software	and	web	technologies	have	reached	
the	 necessary	 levels	 to	 enable	 them	 to	 reduce	 the	 costs	 and	 facilitate	
implementation.	 Advanced	 technologies,	 such	 as	 2‐D	 and	 3‐D	
visualization,	streaming	video,	and	interactive	sensory	peripherals,	allow	
for	 the	 creation	 of	 highly	 realistic	 and	 engaging	depictions	 of	 products	
(Dahan	 &	 Hauser,	 2002).	 Furthermore,	 the	 capabilities	 of	 the	 Internet	
enable	 the	 dissemination	 and	 retrieval	 of	 these	 prototypes	 in	 rather	
intense	modes	(Dahan	&	Srinivasan,	2000).		

This	 web‐based	 reality	 allows	 firms	 to	 acquire	 customers’	
preferences	 and	 decisions	 about	 product	 concepts	 or	main	 features	 at	
much	 lower	 costs	 than	 those	 based	 on	 the	 production	 of	 physical	
prototypes	 (Dahan	 &	 Hauser,	 2002;	 Dahan	 &	 Srinivasan,	 2000).	When	
the	prototype	 is	 tested	earlier	 in	 the	product	development	process,	 the	
costs	 of	 making	 changes	 to	 the	 real	 product	 are	 lower	 (Iansiti	 &	
MacCormack,	 1997).	 In	 addition,	 these	web‐based	methods	 enable	 the	
collection	of	quantitative	data	on	customer	preferences,	thereby	guiding	
the	 development	 of	 a	 new	 concept	 (Sawhney	 et	 al.,	 2005).	 As	 virtual	
prototypes	 cost	 considerably	 less	 to	 build	 and	 test	 than	 their	 physical	
counterparts,	 design	 teams	 may	 be	 able	 to	 afford	 to	 explore	 a	 much	
larger	number	of	concepts.	Virtual	 testing	methods	may	help	 to	 reduce	
the	uncertainty	and	cost	of	new	product	introductions	by	allowing	more	
ideas	to	be	concept	tested	in	parallel	(Dahan	&	Srinivasan,	2000).		

Many	 traditional	 market	 research	 techniques	 have	 been	
transferred	 to	 the	 web,	 allowing	 them	 to	 benefit	 from	 the	 rich	
multimedia	 capabilities	 of	 the	 Internet.	 Online	 focus	 groups	 and	 web‐
based	 conjoint	 analyses	 are	 two	 examples	 of	 such	methods	 employing	
virtual	 technologies	 to	 obtain	 customer	 input	 (Dahan	 &	 Hauser,	 2002;	
Sawhney	 et	 al.,	 2005).	 Online	 focus	 groups	 are	 intended	 to	 organize	 a	
purposeful	exchange	of	opinions	among	geographically	dispersed	groups	
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of	people	in	order	to	generate	innovative	ideas	(Montoya‐Weiss,	Massey,	
&	Clapper,	1998).	The	audio	and	video	technologies	available	on	the	web	
create	 a	 perfect	 environment	 for	 involving	 difficult‐to‐reach	 customers	
in	 fruitful	 discussions.	 Further,	 marketing	 specialists	 refer	 to	 conjoint	
analysis	as	one	of	the	best	methods	for	exploring	and	analyzing	customer	
needs.	 The	method	 consists	 of	 conducting	 specific	 experiments	 among	
customers	 with	 the	 purpose	 of	 modeling	 their	 purchasing	 decision.	 In	
their	prominent	study,	Dahan	and	Hauser	 (2002)	proved	 that	 the	web‐
basec	 conjoint	 analysis	 had	 high	 face	 validity	 and	 good	 internal	 and	
external	validity.		

2.2.4	Integrated	platforms	on	the	web	
Several	 studies	 on	 collaboration	 with	 customers	 using	 web‐based	
methods	 stand	 apart	 from	 those	 discussed	 above.	 These	 papers	 are	
aimed	 to	 present	 an	 overall	 picture	 of	 uses	 of	 the	 Internet	 to	 engage	
customers	and	to	describe	various	web‐based	methods,	employing	all	its	
capabilities.	 Prandelli,	 Sawhney,	 and	 Verona	 published	 several	 articles	
and	books	exploring	digital	environments	and	their	impact	on	customer	
collaboration	 evolvement.	 One	 of	 their	 papers	 presents	 two	 detailed	
exploratory	 case	 studies	 in	 the	 motorbike	 industry	 and	 the	
pharmaceutical	 industry	 (Sawhney	et	al.,	2005).	Using	examples	of	 two	
companies,	 both	 leading‐edge	 practitioners	 of	 Internet‐based	
collaborative	 innovation,	 the	authors	showed	how	different	capabilities	
of	 the	 Internet	can	be	employed	to	 their	 full	extent.	Their	 investigation	
showed	 that	 the	 various	web‐based	methods	 are	 synergistic	 and,	 thus,	
should	 be	 used	 simultaneously	 as	 part	 of	 an	 integrated	 innovation	
strategy.	 Since	 different	 methods	 support	 different	 phases	 of	 the	 new	
product	 development	 and	 obtain	 different	 types	 of	 customer	 input,	 a	
diverse	 portfolio	 of	 web‐based	 methods	 is	 an	 important	 factor	 in	
facilitating	successful	collaborative	innovation	with	customers	(Sawhney	
et	al.,	2005).		

One	 of	 the	ways	 to	 integrate	 different	methods	 is	 to	 establish	 a	
virtual	 community	 of	 users.	 Such	 communities	 are	 able	 to	 attract	 an	
abundance	 of	 users	 by	 inviting	 them	 to	 enjoy	 numerous	 experiences,	
from	communicating	and	sharing	to	prototyping	and	designing	(West	&	
Lakhani,	 2008).	 Firms	 can	 organize	 a	 virtual	 environment	 or	 open	
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innovation	 platform	 that	 is	 equipped	 with	 various	 methods,	 offering	
users	 different	 experiences	 in	 order	 to	 generate	 and	 acquire	 different	
types	 of	 user	 inputs	 (Sawhney	 et	 al.,	 2005).	 Alternatively,	 a	 virtual	
environment	can	take	the	form	of	a	discussion	forum	or	a	brand‐related	
community	 of	 users.	 In	 this	 case,	 a	 company	 can	 build	 on	 the	 social	
dimension	of	user	knowledge	 that	 is	 created	and	exchanged	within	 the	
community.			

An	 innovation	 contest	 is	 another	 type	of	 progressive	web‐based	
method	that	is	often	organized	within	an	online	environment	(Wikhamn,	
2013).	 Users	 are	 invited	 to	 submit	 ideas	 to	 innovation	 contests;	 their	
ideas	 could	 become	 solutions	 to	 a	 company’s	 challenges.	 Scholars	
extensively	 study	 innovation	contests	and	related	notions,	 such	as	 idea	
contests	 (Piller	 &	Walcher,	 2006),	 idea	 competitions	 (Leimester	 et	 al.,	
2009),	design	contests	(Brabhan,	2010),	and	innovation	jams	(Bjelland	&	
Wood,	2008),	within	the	growing	research	on	crowdsourcing.		

2.2.5	Summary	of	research	on	web‐based	methods	
To	conclude,	 research	 in	 the	marketing	community	has	 flourished	with	
opportunities	 enabled	 by	 the	 Internet	 for	 faster	 and	 cheaper	
communication	 with	 customers.	 Research	 interest	 in	 virtual	 reality	
settings	 and	web‐based	methods	 for	 customer	 involvement	 has	 arisen	
when	several	industries	demonstrated	highly	successful	cases	using	such	
innovative	techniques.	Yet,	the	academic	research	has	mostly	focused	on	
exploring	 the	 benefits	 of	 a	 particular	 type	 of	 web‐based	 method	 or	
presenting	 opportunities	 associated	with	 a	 specific	 Internet	 capability.	
Few	papers	have	viewed	web‐enabled	customer	involvement	as	a	firm’s	
strategy,	 aimed	 at	 simultaneously	 benefiting	 from	 several	 available	
methods	 and	 utilizing	 all	 possible	 capabilities	 of	 information	 and	 web	
technologies	(Dahan	&	Hauser,	2002;	Prandelli	et	al.,	2006;	Sawhney	et	
al.,	 2005).	 As	 illustrated	 by	 the	 cases	 in	 the	 pharmaceutical	 and	
motorbike	 industries	 (Sawhney	 et	 al.,	 2005),	 web‐enabled	 customer	
involvement	 can	 be	 exploited	 in	 a	 more	 efficient	 way	 if	 it	 is	 carefully	
tailored	 for	 a	 particular	 industry,	 a	 product	 type,	 and	 other	
characteristics	of	the	company´s	activities.		
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Scholars	 have	 made	 efforts	 to	 understand	 how	 web‐based	
methods	 support	 customer	 engagement	 in	 different	 stages	 of	 the	
innovation	 process	 (Carbonell,	 Rodriguez‐Escudero,	 &	 Pujari,	 2011).	
However,	 contradictory	 findings	 were	 reported	 with	 regard	 to	 which	
stages	of	the	innovation	process	receive	valuable	inputs	from	customers	
(Jespersen,	2011).	Table	3	 includes,	 possibly,	 the	widest	 range	of	web‐
based	methods	 that	 are	 distributed	 along	 the	 stages	 of	 the	 innovation	
process	 (building	 on	 Prandelli	 et	 al.,	 2006).	 Yet,	 as	 technologies	 have	
continued	to	advance	since	the	time	of	this	research,	the	list	of	available	
web‐based	methods	has	surely	grown	as	well.	

Table	3.	Web‐based	tools	used	at	the	different	stages	of	the	innovation	
process	

Innovation	Process	Stage	 		 Selected	Tools	

Idea	Generation	 1	 "Contact	the	firm"	option	

		 2	 Feedback	Session/Survey	

		 3	 Suggestion	Box	

		 4	 Complaint	Area	

		 5	 Virtual	Community	

		 6	
Formalized	Mechanisms	of	Competition	
on	New	Ideas	

		 7	 Agreement	Area	to	Manage	IPRs	

		 8	 Customer	Advisor	Programs	

Idea	Selection	 9	 Analysis	of	Customer	Opinions	

		 10	 Virtual	Concept	Test	

		 11	 Focus	Group	Online	

Product	Design	 12	 Mass	Customization	of	Aesthetic	
Attributes	
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		 13	
Mass	Customization	of	Functional	
Attributes	

		 14	 User	Patents	for	New	Products	

		 15	 Open	Source	Mechanisms	

		 16	 Design	Toolkits	

		 17	 Virtual	Teams	

Product	Testing	 18	 Virtual	Product	Test	

		 19	 Market	Test	

Market	Launch	 20	 New	Product	Area	

		 21	 Events	

		 22	 Customized	Newsletter	

		 23	 Virtual	Communities	

		 24	 Viral	Marketing	

		 25	
Customized	Assistance	in	Product	
Selection	

		 26	 Mini	websites	

Product	Life	Cycle	
Management	

27	 Customized	CRM	

		 28	 Customized	Newsletter	

From	 “Web‐based	 customer	 innovation:	 a	 replication	 with	 extension”	 by	
Ryzhkova,	N.	2012.	 	 Innovation:	Management,	Policy	&	Practice	14(3):	419–433.	
Copyright	Taylor&Francis.	Reprinted	with	permission.	

	 Customer	 involvement	 in	 different	 stages	 of	 the	 innovation	
process	can	be	supported	by	web‐based	methods	that	are	relatively	easy	
to	 implement	and	manage	 (simple	methods)	or	by	web‐based	methods	
that	 require	 significant	 technological	 modifications	 and	 managerial	
efforts	 (progressive	 methods).  Admittedly,	 research	 has	 not	 yet	
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determined	if	companies	actually	use	the	customer	knowledge	acquired	
through	web‐based	methods.		

Furthermore,	 customer	 collaboration	 entails	 significant	
alterations	in	the	way	companies	organize,	process,	and	utilize	customer	
knowledge.	The	effectiveness	of	the	methods	is	highly	dependent	on	the	
way	in	which	people	use	them	(Thomke,	2006).	In	order	to	unlock	their	
full	 potential,	 leading‐edge	methods	 for	 innovation	 based	 on	 advanced	
technologies	 require	 major	 changes	 in	 the	 way	 an	 organization	
innovates,	 as	 well	 as	 in	 the	 way	 people	 behave.	 For	 example,	 testing	
virtual	 prototypes	 allows	 designers	 to	 find	 problems	 before	 significant	
resources	are	committed	 to	 implementation.	However,	 in	order	 to	 take	
advantage	 of	 this	 benefit,	 the	 company	 has	 to	 reorganize	 the	 way	
different	internal	and	external	groups	usually	work.	Web‐based	methods	
create	 numerous	 new	 opportunities	 for	 collaborating	 with	 customers,	
which	 nevertheless,	 require	 thoughtful	 organization	 to	 ensure	
continuous	 knowledge	 sharing	 (Corvello	 et	 al.,	 2012).	 Plus,	 two‐way	
communication	 and	 co‐creation	with	 customers	 enabled	 by	web‐based	
methods	 are	 responsible	 for	 changes	 in	 the	 nature	 of	 customer	
information	 available	 to	 the	 company.	 Subsequently,	 firms	 must	 learn	
how	 to	 handle	 this	 information,	 which	 means	 creating	 new	
organizational	 roles	 and	 developing	 specific	 capabilities.	 Though	 the	
issue	 of	 organizational	 changes	 has	 been	 recognized	 by	 several	
researchers	 (Colombo,	 Rabbiosi,	 &	 Reichstein,	 2011;	 Dodgson	 et	 al.,	
2006;	 von	Hippel	 et	 al.,	 1999),	 it	 has	 not	 been	 sufficiently	 investigated	
yet.		

2.3	A	firm’s	perspective	on	web‐enabled	customer	
involvement:	associated	costs	and	implications	
Most	studies	on	web‐based	methods	for	customer	involvement	concern	a	
user	 perspective	 (Boger	 et	 al.,	 2010;	 Brockhoff,	 2003).	While	 it	 is	 of	
paramount	 importance	 to	 understand	 the	 factors	 that	 drive	 users’	
proactive	 behavior	 (Janzik	 &	 Raasch,	 2011;	 Jeppesen	 &	 Frederiksen,	
2006;	Raasch,	2011)	and	the	characteristics	of	innovative	users	(Füller	et	
al.,	 2012;	 Schuhmacher	 &	 Kuester,	 2012),	 the	 picture	 of	 customer	
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involvement	 is	not	complete	without	understanding	 the	 implications	of	
such	activities	for	the	firm.		

2.3.1	Critical	perspectives	of	implementation	and	operation	of	web‐
based	methods	for	customer	involvement	
Despite	 the	 previously	 described	 opportunities	 that	 new	 technologies	
create	with	regard	to	customer	involvement	in	the	innovation	processes,	
companies	 must	 be	 aware	 of	 the	 possible	 risks	 and	 costs.	 The	 open	
innovation	research	focusing	on	associated	risks	and	challenges	appears	
relevant	 to	web‐enabled	 customer	 involvement	because	 the	underlying	
reasons	 have	 similar	 origins.	 For	 instance,	 open	 innovation	 often	
requires	 individuals	 to	 prioritize	 direct	 engagement	 with	 external	
partners	 over	 the	 development	 of	 products	 and	 services	 internally	
(Chesbrough	 et	 al.,	 2006).	 Employees	 are	 expected	 to	 adapt	 to	 such	
significant	 changes	 in	 their	 working	 routines	 and	 job	 functions.	 Quite	
often,	 employees	 must	 deviate	 from	 formal	 procedures	 in	 order	 to	
achieve	 both	 individual	 and	 company	 goals	 (Salter	 et	 al.,	 2014).	
Participation	 in	online	communities	or	 identification	of	 lead	users	 for	a	
project	 are	 examples	 of	 web‐enabled	 customer	 involvement	 that	 may	
lead	to	similar	difficulties	for	employees.		

The	 open	 innovation	 literature	 has	 identified	 several	 risks	 and	
problems	that	can	be	connected	to	flaws	in	a	corporate	reward	system,	a	
system	 of	 intellectual	 property	 protection,	 or	 organization	 of	 external	
knowledge	 integration.	 Often,	 employees’	 negative	 attitudes	 toward	
sourcing	of	external	knowledge	and	knowledge	sharing	are	presented	as	
a	major	reason	for	failures	in	open	innovation	(Burchart	et	al.,	2014).	In	
particular,	 so	 called	 “not‐invented‐here”	 (NIH)	 syndrome	 and	 “not‐
shared‐here”	 (NSH)	 syndrome	 (Burcharth	 et	 al.,	 2014;	 Chesbrough,	
2003b;	Chesbrough	&	Crowther,	2006)	represent	attitudes	of	employees	
who	 are	 often	 unwilling	 to	 transit	 to	 a	 new	model	 of	 interacting	with	
external	 actors	 (Herzog	 &	 Leker,	 2010).	 However,	 the	 reasons	 for	
individuals’	 unenthusiastic	 attitude	 could	 be	 explained	 by	 perceived	
difficulties	 of	 open	 innovation	 practices	 due	 to	 the	 unpreparedness	 of	
the	 company’s	 systems	 and	 organization.	 First,	 employees’	 behaviors	
may	 be	 guided	 by	 an	 ineffective	 system	 of	 rewards	 that	 does	 not	
recognize	 efforts	 to	 set	 up	 collaboration	 with	 external	 partners	 as	
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valuable	 contributions	 toward	 the	 company’s	 goals.	 Additionally,	
conservative	 views	 on	 the	 non‐disclosure	 of	 IP	 make	 it	 difficult	 for	
employees	 to	 trigger	 a	 knowledge	 exchange	 with	 external	 partners.	
Without	knowing	how	much	information	to	disclose	to	an	external	party,	
individuals	often	 choose	 to	disclose	 too	 little	 (Salter	 et	 al.,	 2014).	Also,	
employees	often	 choose	 to	 collaborate	with	known	partners	 instead	 of	
troubling	themselves	to	set	new	firm	and	binding	IP	arrangements	with	
new	parties.	As	a	result,	open	innovation	practices	may	adopt	a	 limited	
form	 that	 does	 not	 fully	 leverage	 on	 the	 knowledge	 outside	 the	 firm’s	
boundaries	 (Salter	 et	 al.,	 2014).	 Furthermore,	 the	 disclosure	 and	
appropriation	 of	 knowledge	 and	 information	 is	 a	 troublesome	 process	
for	both	external	innovators	and	employees.	Obviously,	there	is	a	fear	of	
unfair	 usage	 of	 valuable	 ideas	 on	 both	 sides.	 While	 innovators	 often	
overestimate	 the	value	of	 their	 inputs	and	may	 feel	 cheated	 (Franke	et	
al.,	2013;	Lakhani,	2013),	managers	 fear	 that	 the	company’s	know‐how	
may	 be	 lost	 through	 disloyal	 customers	 who	 can	 trade	 it	 to	 another	
company	 (Enkel	 et	 al.,	 2005).	 Yet,	 managers	 with	 experience	 in	 open	
innovation	 seem	 to	 admit	 that	 the	 fear	 of	 the	 loss	 of	 know‐how	 is	
overrated	(Straub	et	al.,	2013).	Therefore,	companies	need	to	tackle	this	
challenge	of	external	knowledge	revelation	and	appropriation	in	order	to	
inspire	employees	to	collaborate	with	external	actors.		

Employees	 often	 anticipate	 additional	 efforts	 to	 coordinate	 and	
integrate	 external	 knowledge	 with	 the	 company’s	 objectives	 and	
expertise	 (Salter	 et	 al.,	 2014).	 Without	 a	 proper	 transformation	 of	
external	ideas	into	forms	that	can	be	used	internally,	companies	cannot	
make	use	of	the	acquired	external	inputs.	Companies	rarely	organize	the	
training	 of	 assimilators	 who	 need	 to	 create	 such	 transformation.	
Managers	of	SMEs	also	reported	that	the	coordination	and	organization	
of	 different	 forms	 of	 open	 innovation	 activities	 (including	 customer	
involvement)	 could	 be	 challenging	 (Van	 De	 Vrande	 et	 al.,	 2009).	
Balancing	innovation	and	daily	tasks	as	well	as	communication	problems	
are	 examples	 of	 hampering	 factors	 related	 to	 organizational	 issues.	
Therefore,	 external	 knowledge	 integration	 is	 another	 challenge	
contributing	to	a	strong	NIH	syndrome.	
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As	 explained,	 the	 latest	 research	 suggests	 that	 employees’	
reluctance	 is	 likely	 a	 consequence	 of	 the	 three	 above‐mentioned	
problematic	 areas:	 a	 poorly	 organized	 system	 of	 intellectual	 property	
protection	 and	 disclosure,	 an	 unfit	 corporate	 reward	 system,	 and	
difficulties	associated	with	external	knowledge	 integration	experienced	
by	individuals	(Salter	et	al.,	2014).	Importantly,	it	is	the	employees	who	
carry	 a	 significant	 responsibility	 for	 the	 actual	 adoption	 of	 open	
innovation	 practices,	 so	 their	 mindset	 should	 be	 rightly	 tuned.	
Interestingly,	 attitudes	 on	 the	 individual	 level	 against	 external	
knowledge	 were	 found	 to	 be	 higher	 for	 non‐pecuniary	 and	 voluntary	
knowledge	received	from	customers	(Schaarschmidt	&	Kilian,	2014).	The	
organizational	 structure,	 processes,	 and	 routines	 of	 the	 firm	 are	
prepared	 to	 directly	 assimilate	 external	 knowledge	 from	 those	
customers	who	receive	remuneration.	External	knowledge	that	does	not	
involve	 monetary	 exchanges	 requires	 a	 change	 in	 the	 firm’s	
organizational	 structure.	 It	 is	 also	 important	 to	 consider	 that,	 even	
though	it	may	be	easier	for	the	firm	to	control	and	make	use	of	external	
knowledge	 that	 is	 purchased,	monetary	 incentives	may	 not	 attract	 the	
right	 customers,	 those	 who	 have	 ideas	 that	 exceed	 current	 customer	
needs	and	that	could	result	in	truly	innovative	products	and	services.		

While	 early	 research	 posited	 that	 NIH	 may	 be	 overcome	 by	
clearly	articulating	and	explaining	a	company’s	objectives	as	well	as	by	
involving	 internal	 R&D	 early	 (Chesbrough	 &	 Crowther,	 2006),	 recent	
research	 claims	 that	 organizational	 alignment	 and	 commitment	 to	 an	
open	innovation	approach	are	attainable	as	a	result	of	strategies	adopted	
at	 the	 individual	 levels	 (Salter	 et	 al.,	 2014).	 Individuals	 develop	 such	
strategies	 to	 cope	 with	 the	 difficulties	 they	 face	 when	 the	 company	
decides	to	implement	open	innovation.	It	then	becomes	a	starting	point	
from	 which	 new	 organizational	 practices	 can	 be	 derived.	 Such	
individual‐level	strategies	are	still	a	nascent	area	of	research	(e.g.,	Foss	
et	al.,	2011;	Salter	et	al.,	2014).		

At	 the	 company	 level,	 difficulties	 related	 to	 external	 knowledge	
integration	 are	 believed	 to	 be	 a	 result	 of	 an	 inappropriate	 choice	 of	
knowledge	 sources.	 Complementarity	 between	 different	 types	 of	
knowledge	 is	 an	 important	 condition	 that	managers	have	 to	 remember	
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when	 selecting	 external	 and	 internal	 sources	 of	 knowledge	 (Abecassis‐
Moedas	&	Mahmoud‐Jouini,	2008;	Sofka	&	Grimpe,	2010).	“The	challenge	
is	 to	 find	 partners	 at	 sufficient	 cognitive	 distance	 to	 learn	 something	
new,	 but	 not	 so	 distant	 as	 to	 preclude	 mutual	 understanding’’	
(Nooteboom	et	al.,	2007).		

In	 the	 context	 of	 open	 innovation	 with	 customers,	 some	
additional	problems	may	arise.	As	claimed	by	Enkel	et	al.		(2005),	being	
too	 dependent	 on	 customers’	 views	 is	 a	 possible	 risk	when	 companies	
actively	 collaborate	 with	 customers.	 Considered	 from	 different	
perspectives,	 close	 relationships	 with	 customers	 may	 result	 in	
paradoxical	outcomes.	From	one	perspective,	strong	ties	between	a	firm	
and	its	customers	offer	mutual	benefits	to	both	parties,	such	as	customer	
loyalty,	higher	satisfaction,	and	delivery	performance	(Fredberg	&	Piller,	
2011).	 Yet,	 from	 another	 viewpoint,	 close	 ties	 with	 customers	 lead	 to	
inertia	that	hinders	companies’	innovation	(Christensen	&	Bower,	1996).	
Integrating	 the	 “right”	 customers	 at	 the	 appropriate	 phase	 of	 the	
innovation	 process	 is	 suggested	 as	 a	 strategy	 to	mitigate	 this	 problem	
(Enkel	et	al.,	2005).	The	firm	has	to	ensure	that	lead	users	contribute	to	
the	 early	 innovation	 process	with	more	 radical	 inputs,	 while	 “normal”	
users	(Herstatt	&	von	Hippel,	1992)	become	involved	in	later	stages	for	
testing	 new	 products	 or	 expressing	 opinions	 about	 novel	 offerings.	
Therefore,	finding	and	motivating	users	is	another	challenge	that	arises	
when	companies	engage	in	close	collaboration	with	customers.	Adopting	
various	methods	of	customer	involvement	that	support	different	modes	
of	 user–firm	 interaction	 could	 help	 to	 tackle	 the	 paradox	 of	 customer	
involvement	in	innovation	(Piller	&	Ihl,	2009).		

Creating	 virtual	 platforms,	 where	 customers	 are	 encouraged	 to	
exchange	 their	 knowledge	and	 information,	 is	 an	 important	 element	of	
attracting	and	 interacting	with	different	 types	of	customers	(Nambisan,	
2002).	 Technologies	 can	 help	 companies	 to	 interact	 with	 users	
worldwide,	 but	 this	 interaction	 requires	 the	 organization	 of	 attractive	
spaces	 for	 different	 types	 of	 users	 (Fuller	 et	 al.,	 2009).	 It	may	 also	 be	
challenging	 for	 individuals	 to	 accept	 the	 change	 from	 face‐to‐face	
interaction	to	online	activities.	After	companies	install	new	technologies,	
employees	and	users	must	engage	in	a	learning	stage	in	order	to	get	used	
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to	 them.	 Although	 implementing	 web‐based	 methods	 may	 not	 be	 a	
serious	 challenge,	 maintaining	 and	 fostering	 effective	 activity	 in	 their	
virtual	spaces	could	be	much	more	difficult	 for	companies	(Jespersen	&	
Buck,	2009).	Moreover,	the	launching	of	a	virtual	space	for	collaborating	
with	customers	on	a	global	scale	and	using	various	methods	of	customer	
involvement	 demands	 a	 change	 in	 the	 company’s	 ability	 to	 assess	 and	
absorb	knowledge	resources	from	the	outside	(Dodgson	et	al.,	2006).		

While	 research	 has	 recognized	 the	 challenges	 of	 open	
collaboration	 with	 customers	 and	 signified	 the	 need	 for	 a	 change	 in	
management	 practices,	 few	 empirical	 studies	 have	 been	 conducted	 to	
reveal	and	assess	challenges	related	to	the	implementation	of	web‐based	
methods	for	customer	involvement	(e.g.,	Dodgson	et	al.,	2006;	Gassmann	
et	al.,	2010;	Greer	&	Lei,	2012;	Sawhney	et	al.,	2005).		

2.3.2	Adoption	of	web‐based	methods	for	customer	involvement	
Growing	 academic	 interest	 in	 advanced	 web‐based	methods	 and	 tools	
implies	 their	 increasing	 importance	 for	 practice.	 Yet,	 few	 studies	 have	
been	conducted	to	provide	evidence	for	this	assumption	(e.g.,	Franke	&	
Piller,	 2003).	 Moreover,	 much	 of	 the	 common	 debate	 around	 web	
technologies	 seems	 to	 have	 a	 deterministic	 feature:	 if	 a	 set	 of	 tools	 or	
methods	 is	 available,	 it	 is	 inevitably	 presumed	 that	 people	 will	 adopt	
them	 in	 building	 relationships	 with	 customers	 (Harwood,	 2011).	 In	
practice,	 companies	 appear	 to	 respond	 to	 such	 changes	 in	 a	 rather	
reserved	 manner.	 Risks	 and	 challenges	 associated	 with	 the	
implementation	 and	 operation	 of	 web‐based	 tools	 could	 lessen	 their	
promises.	

Research	 has	 shown	 that	 companies	 realized	 the	 possibilities	
offered	 by	 the	 Internet	 in	 terms	 of	 reducing	 costs	 and	 accessing	more	
customers	(Prandelli	et	al.,	2006).	Most	firms	prefer	to	use	simple	online	
versions	of	traditional	market	research	techniques	in	order	to	utilize	the	
customer	in	its	role	as	a	resource	(Straub	et	al.,	2013).	This	means	that	
the	 customer	 is	 still	 mostly	 involved	 in	 the	 early	 phases	 of	 service	 or	
product	development	(Olsen	&	Welo,	2011).	The	adoption	of	progressive	
methods	 for	 deeper	 customer	 integration	 would	 enable	 companies	 to	
engage	customers	as	co‐creators	or	co‐producers	(Nambisan,	2002).	This	
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is	 the	 role	 that	most	 scholars	 focus	 on	 (Straub	 et	 al.,	 2013).	 However,	
novel	 advanced	 methods	 are	 not	 yet	 appreciated	 by	 companies	
(Prandelli	et	al.,	2006;	Rohrbeck	et	al.,	2010).		

Several	 studies	 have	 pointed	 out	 the	 need	 for	 a	 comprehensive	
strategy	 of	 customer	 involvement	 in	 firms’	 innovation	 (Ramaswamy,	
2009;	Sawhney	et	al.,	2005).	Companies	 should	know	which	goals	 they	
must	 pursue	 and	 which	 customers	 they	 should	 target	 when	
implementing	 a	 particular	 method.	 In	 reality,	 firms	 mostly	 follow	
fashionable	trends	without	a	clear	vision	of	either	the	positive	outcomes	
or	the	negative	implications.	

Admittedly,	clear	contextual	differences	exist	 in	relation	to	the	levels	of	
adoption	 of	 various	 web‐based	 methods.	 Wei	 (2012)	 identified	 four	
causes	for	different	adoption	levels:	firm	size,	industry	(consumer	versus	
industrial	 market),	 R&D	 intensity,	 and	 product	 complexity.	 Due	 to	 the	
availability	of	 resources,	 large	 companies	 can	afford	 to	 invest	 time	and	
money	in	cutting‐edge	practices,	while	small	firms	must	be	prudent	and	
employ	 cost‐efficient	 methods	 (Wei,	 2012).	 Service	 companies	 are	
inherently	more	inclined	to	empower	customers	(Johne	&	Storey,	1998).	
However,	service	product	development	is	characterized	as	a	blurred	and	
unstructured	 process	 (De	 Brentani,	 1989).	 This	 makes	 it	 difficult	 to	
determine	 if	 service	 companies	 involve	 customers	 in	 all	 stages	 of	 the	
service	 development	 process.	 Despite	 the	 customer‐centric	 approach	
taken	by	service	firms,	results	of	an	empirical	study	revealed	that	most	
service	companies	do	not	 integrate	customers	 in	 the	 later	stages	of	 the	
development	process,	as	for	instance,	a	co‐producer	(Straub	et	al.,	2013).		

The	relevance	of	the	progressive	methods	of	customer	integration	
are,	 arguably,	 particularly	 industry‐specific	 (Prandelli	 et	 al.,	 2006;	
Straub,	 2013).	 Different	 types	 of	 customer	 knowledge	 are	 required	 to	
develop	 both	 technologically	 complex	 and	 simple	 products.	 When	
developing	 products	 that	 need	 expert	 knowledge,	 a	 selection	 of	
customers	to	engage	in	product	development	must	be	chosen	with	great	
consideration.	Companies	need	to	identify	and	motivate	lead	users	who	
have	a	high	level	of	expertise.	For	companies	in	hi‐tech	industries,	it	may	
be	 more	 reasonable	 to	 hire	 specialists	 with	 this	 kind	 of	 technical	



33 
 

knowledge,	 rather	 than	 to	 implement	 web‐based	 methods	 capable	 of	
transferring	 such	 knowledge.	 Contrarily,	 technically	 simple	 products	
often	 require	 knowledge	 related	 to	 user	 experience.	 Modern	
technologies	 allow	 customers	 to	 simulate	 user	 experience	 on	 the	 web	
with	 the	 help	 of	 toolkits	 for	 user	 innovation	 (Franke	 &	 Piller,	 2004).	
Therefore,	 companies	 in	 such	 industries	 as	 gaming	 and	 sports	may	 be	
keener	 to	 implement	 advanced	 web‐based	 methods	 for	 involving	
customers	in	design	and	development	than	companies	that	manufacture,	
for	instance,	printers.		

Both	web‐based	methods	and	corresponding	research	have	been	
developing	 during	 the	 last	 few	 decades.	 Following	 theoretical	 and	
empirical	 work	 regarding	 the	 benefits	 of	 various	 web‐based	 methods	
(Franke	 &	 Shah,	 2003;	 Fuller	 &	 Matzler,	 2007;	 Kim	 et	 al.,	 2008;	
Magnusson,	 2003),	 studies	 have	 highlighted	 the	 risks	 and	 barriers	
associated	 with	 different	 methods	 (Enkel	 et	 al.,	 2005;	 Gassman	 et	 al.,	
2010;	 Schaarschmidt	 &	 Kilian,	 2014).	 Yet,	 the	 issue	 that	 remains	
unknown	is	whether	current	companies	appreciate	the	developments	in	
ICTs	and	implement	more	web‐based	methods	than	they	had	in	the	past.		

2.3.3	Impact	of	web‐enabled	customer	involvement	on	firms’	
innovation	performance	
A	relatively	slow‐moving	adoption	of	some	web‐based	methods	may	be	
expected	as	the	result	of	managers	who	have	a	poor	understanding	of	the	
potential	 effects	 of	 such	 methods	 on	 a	 firm’s	 innovation	 outcomes.	
Therefore,	it	seems	logical	to	inquire	further	about	the	impact	of	online	
customer	 collaboration.	Web‐enabled	customer	 innovation	 seems	 to	be	
able	to	facilitate	activities	at	various	stages	of	new	product	development	
(Buyukozkan	et	al.,	2007;	Hemetsberger	&	Godula,	2007;	Kaulio,	1998)	
and	 result	 in	 different	 inputs	 for	 the	 company	 (Mahr	 et	 al.,	 2014).	 Yet,	
research	does	not	clarify	whether	the	companies	manage	to	make	use	of	
acquired	 customer	 inputs	 in	 order	 to	 increase	 their	 innovation	
performance.	Since	managers	seem	to	be	careful	when	introducing	deep	
customer	 involvement	 in	 their	 companies	 and,	 indeed,	 often	 confine	
customers	to	online	versions	of	market	research	tools,	it	is	possible	that	
customer	 involvement	 benefits	 a	 company’s	 image	 and	 customer	
satisfaction,	but	not	its	innovation.		
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Several	 studies	 have	 been	 conducted	 to	 explore	 the	 impact	 of	
cooperation	 with	 customers	 on	 innovation	 performance	 without	
specifying	 the	 methods	 for	 interaction	 with	 customers.	 It	 is	 well	
recognized	that	customer	integration	has	positive	effects	on	companies’	
innovation	(Belderbos	et	al.,	2004;	Inauen	&	Schenker‐Wicki,	2011;	Nieto	
&	 Santamaria,	 2007).	 Yet,	 other	 authors	 reported	 negative	 effects	 on	
innovation	performance	(Enkel	et	al.,	2005).	The	presence	of	conflicting	
findings	 in	 the	 research	area	was	also	 recently	 reported	 in	a	 review	of	
the	 open	 innovation	 literature,	 performed	by	West	 and	Bogers	 (2014).	
The	ambiguity	about	the	impact	of	customer	involvement	makes	it	even	
more	difficult	to	understand	how	web‐based	methods	may	influence	the	
results	of	customer	involvement	in	innovation	processes.		

Web‐based	 methods	 are	 able	 to	 provide	 companies	 with	
information	 and	 knowledge	 from	 customers	 that	 are	 difficult	 to	 access	
through	 offline	 methods	 (Sawhney	 et	 al.,	 2005;	 Wittel	 et	 al.,	 2010).	
Virtual	 environments,	 such	 as	 online	 communities	 and	 social	 media	
websites,	attract	a	large	number	of	users.	These	users	are	able	to	create	
products	 together	 or	 help	 each	 other	 through	peer‐to‐peer	 interaction,	
thereby	 creating	 social	 knowledge	 (Franke	 &	 Shah,	 2003;	 Hienerth	 &	
Lettl,	 2011).	 With	 the	 help	 of	 methods	 that	 enable	 user‐generated	
content,	it	is	possible	to	obtain	valuable	inputs	from	users	from	all	over	
the	world	(Andreassen	&	Streukens,	2009).	Together	with	online	market	
research	 techniques,	 such	 methods	 are	 among	 the	 most	 common	 for	
customer	involvement	(Dayu	Jin	&	Kay‐Chuan	Tan,	2012).	The	methods	
are	 instrumental	 for	 obtaining	 inputs	 from	 a	 large	 pool	 of	 users,	 but	
knowledge	that	is	shared	and	created	is	usually	focused	and	explicit.	 

Offline	 collaboration	 with	 customers	 supports	 a	 transfer	 of	
knowledge	 that	 is	 embedded	 in	 user	 experience.	 Face‐to‐face	
collaboration	usually	targets	lead	users,	who	are	able	to	reveal	ideas	that	
may	influence	future	trends	in	the	market	(Lettl,	2005;	Lettl	et	al.,	2006;	
von	 Hippel,	 1986).	 In	 online	 collaboration,	 such	 knowledge	 can	 be	
transferred	 only	 by	 means	 of	 advanced	 web‐based	 methods,	 such	 as	
toolkits	 for	 user	 innovation	 (von	 Hippel	 &	 Katz,	 2002).	 Despite	 the	
recognized	 importance	 of	 this	 type	 of	 knowledge	 for	 innovation	
purposes	 (Schreier	 &	 Prugl,	 2008),	 most	 companies	 still	 prefer	 to	 use	
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traditional	methods	for	acquiring	tacit	inputs	from	users	(Prandelli	et	al.,	
2006).		

It	 can,	 therefore,	 be	 expected	 that	 web‐enabled	 customer	
involvement	 does	 not	 have	 a	 similar	 impact	 on	 companies’	 innovation	
performance	as	offline	collaboration	with	customers.	Differences	can	be	
found	 in	 the	 types	 of	 innovation	 outcomes	 that	 are	 affected.	 Tacit	 and	
explicit	 knowledge	 that	 is	 created	 differently	 by	 online	 and	 offline	
methods	 can	 increase	 companies’	 ability	 to	 innovate,	 either	 with	
processes	 or	 products,	 and	 produce	 either	 incremental	 or	 radical	
innovations.	 The	 issue	 of	 such	 effects	 of	 web‐enabled	 customer	
involvement	on	a	firm’s	innovation	performance	highlights	a	clear	gap	in	
the	current	literature.		

2.3.4	Management	competences		
Opportunities	that	are	created	by	web‐enabled	customer	involvement	in	
innovation	 activities	 can	 be	 exploited,	 as	 long	 as	 the	 challenges	 are	
handled.	This	could	be	done	through	actions	at	an	individual	or	company	
level.	 Particularly,	 management	 practices	 that	 can	 help	 to	 overcome	 a	
particular	 challenge	 can	 be	 designed	 and	 implemented,	 either	
deliberately,	 by	 companies’	 management	 team,	 or	 spontaneously,	 by	
individuals	 who	 need	 to	 achieve	 corporate	 targets.	 In	 fact,	 individuals	
develop	 surviving	 strategies	 in	 order	 to	 deal	 with	 problems	 that	 arise	
when	 the	 company	 decides	 to	 adopt	 the	 open	 innovation	 approach	
(Salter	et	al.,	2014).	Such	individual	strategies	than	become	management	
practices,	 which	 in	 turn,	 mature	 into	 competences.	 While	 research	 on	
individual	 level	 strategies	 is	 nascent	 (Jespersen,	 2010;	 Salter	 et	 al.,	
2014),	 research	 about	 competences	 at	 the	 company	 level	 has	 been	
developing	for	decades	(Volberda,	Foss,	&	Lyles,	2010).	This	knowledge	
about	management	competences	needs	to	be	applied	in	the	novel	context	
of	 web‐enabled	 customer	 involvement	 to	 offer	 solutions	 for	 managing	
challenges.		

The	resource‐based	view	(RBV)	was	the	first	theory,	emphasizing	
the	 role	 of	 competences	 for	 a	 firm’s	 growth	 and	 prosperity	 (Penrose,	
1959).	 According	 to	 this	 concept,	 profits	 come	 to	 the	 firms	 that	 own	
scarce	 firm‐specific	 resources	 (Wernerfelt,	 1984).	 As	 knowledge	 has	
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become	 one	 of	 the	 most	 valuable	 resources,	 scholars	 offered	 a	
knowledge‐based	 view	 of	 the	 firm	 (KBV)	 as	 an	 extension	 of	 the	 RBV	
(Grant,	1996).	According	 to	 this	approach,	knowledge	 is	a	critical	 input	
in	production	and	a	primary	source	of	value	(Grant,	1996).	Grant	argues	
that	 knowledge	 is	 created	 by	 individual	 activities	 within	 the	 firm,	 and	
thus,	 it	 is	 firm‐specific.	Admittedly,	tacit	knowledge	is	bound	to	specific	
persons	 and,	 thus,	 is	 difficult	 to	 transfer,	 even	 among	 members	 of	 an	
organization.	 Open	 innovation	 considers	 this	 character	 of	 knowledge.	
The	 approach	 strives	 to	 overcome	 this	 hurdle	 by	 focusing	 on	 both	 the	
combination	 and	 exploitation	 of	 knowledge	 resources.	 For	 example,	
using	various	tools	of	collaborating	with	customers	to	integrate	them	in	
the	 processes	 of	 design	 or	 production	 of	 goods	 and	 services	 is	 a	
resourceful	 method,	 allowing	 the	 firm	 to	 benefit	 from	 their	 tacit	
knowledge.	The	fundamental	task	of	organization,	according	to	the	KBV,	
is	 coordinating	 the	 efforts	 of	 knowledgeable	 specialists	 within	 the	
boundaries	 of	 the	 firm.	 In	 open	 innovation,	 this	 task	 is	 extended	 to	
include	the	function	of	integrating	knowledge	of	outside	persons	as	well.	
It	 seems	 logical	 to	 assume	 that,	 in	 order	 to	 organize	 an	 efficient	
functioning	 of	 internal	 and	 external	 innovative	 activities	 in	 open	
innovation,	 external	 knowledge	 flow	 should	 be	 assimilated	 and	
integrated.	 The	 ability	 to	 recognize,	 absorb,	 and	 exploit	 external	
knowledge	is	dependent	on	the	firm’s	internal	practices.	Thus,	it	can	be	
concluded	 that	 the	 success	 of	 implementing	 open	 innovation	 relies	 on	
purposeful,	changing	internal	routines	and	organizational	structures	that	
would	facilitate	the	process.	Absorptive	capacity	as	an	internal	capability	
of	 innovating	 companies	 plays	 a	 crucial	 role	 in	 the	 open	 innovation	
process	and,	thus,	is	subject	to	change,	too.		

Over	 the	 last	 20	 years,	 research	 on	 knowledge	 integration	 has	
been	 building	 on	 the	 concept	 of	 absorptive	 capacity.	 The	 concept	 was	
initially	developed	to	explain	how	organizations	could	manage	external	
knowledge	 in	 order	 to	 outperform	 competitors	 (Cohen	 &	 Levinthal,	
1990).	Absorptive	capacity	was	defined	as	“the	organization's	ability	 to	
recognize	 new	 external	 knowledge,	 assimilate	 it,	 and	 apply	 it	 to	
commercial	 ends”	 (Cohen	 &	 Levinthal,	 1990).	 Cohen	 and	 Levinthal	
(1990)	 regarded	 absorptive	 capacity	 as	 a	 main	 organizational	 tool	 for	
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building	 and	organizing	knowledge	 for	 innovation	purposes.	According	
to	them,	the	ability	to	recognize	and	exploit	new	knowledge	is	confined	
by	 the	 level	 of	 existing	 knowledge	 in	 a	 given	 field.	 The	 notion	 of	
absorptive	capacity	 is	built	on	a	premise	from	cognitive	and	behavioral	
sciences,	stating	that	the	ability	to	absorb	new	information	is	dependent	
on	 the	 structure	 of	 preexisting	 knowledge.	 Therefore,	 prior	 related	
knowledge	plays	the	major	role	in	determining	the	strength	of	the	firm’s	
absorptive	capacity.	Indeed,	the	central	role	of	prior	knowledge	entails	a	
firm‐specific	 character	 of	 absorptive	 capacity.	 The	 development	 of	
absorptive	 capacity	 occurs	 as	 a	 result	 of	 accumulating	 already	 existing	
knowledge	 and,	 thus,	 is	 reliant	 on	 a	 firm’s	 specific	 knowledge	
development	 over	 time	 (path‐dependent).	 Path‐dependency,	 in	 turn,	
may	 lead	 to	 the	 emergence	 of	 the	 condition	 that	 Cohen	 and	 Levinthal	
(1990)	 label	 lockout.	 The	 lockout	 situation	 is	 characterized	 by	 an	
irreversible	 loss	 of	 opportunities	 for	 technological	 developments	 as	 a	
result	of	the	firm’s	 low	awareness	about	the	technological	environment	
and	 changes.	 This	 lack	 of	 awareness	 ensues	 from	 a	 weakness	 of	
absorptive	 capacity	 in	 the	 case	 of	 low	 initial	 investments	 in	 its	
development.	Once	a	 firm	neglects	 the	next	 step	 in	 the	development	of	
absorptive	 capacity,	 it	 loses	 an	 expertise	 in	 technology,	 and	 it	 is	 very	
difficult	 to	 regain	 (Cohen	 &	 Levinthal,	 1990).	 R&D	 investments	 were	
usually	considered	 indicators	of	companies’	prior	related	knowledge	or	
learning	 capacity,	which	enabled	 them	 to	 accumulate	 and	develop	new	
knowledge.			

Building	 on	 Cohen	 and	 Levinthal’s	 view	 on	 absorptive	 capacity,	
Lane	 and	 Lubatkin	 (1998)	 proposed	 a	 concept	 of	 relative	 absorptive	
capacity.	They	shifted	 the	unit	of	analysis	 from	the	 firm	to	 the	 learning	
dyad	of	partner	firms	and	argued	that	the	relative	characteristics	of	both	
partners	 determine	 their	 ability	 to	 learn	 from	 each	 other	 (Lane	 &	
Lubatkin,	 1998).	 Interactive	 learning	 between	 partners	 is	 essential	 for	
staying	 competitive,	 because	 it	 allows	 partners	 to	 add	 unique	 value	 to	
their	own	capabilities.	Compared	 to	other	 types	of	 learning,	 interactive	
learning	has	an	advantage,	as	it	allows	for	the	access	of	tacit	knowledge	
of	 partners,	 making	 new	 capabilities	 more	 unique.	 The	 relative	
similarities	between	knowledge	and	the	organizational	characteristics	of	



38 
 

cooperating	actors	can	make	interactive	learning	more	successful	(Lane	
&	 Lubatkin,	 1998).	 However,	 the	 relative	 absorptive	 capacity	 is	 not	 a	
constant	 characteristic	 of	 partner	 firms	 by	 itself,	 because	 it	 can	 be	
improved.	Following	the	concept	of	relative	absorptive	capacity,	Corvello	
et	 al.	 (2012)	 claim	 that	 companies	 are	 able	 to	 increase	 their	 learning	
outcomes	 by	 designing	 and	 implementing	 appropriate	 information	
systems	 to	 support	 open	 innovation	 with	 different	 partners.	 For	
instance,	 organizational	 structures	 of	 firms	 are	 very	 different	 from	
knowledge	bases	and	structures	of	communities	of	customers.	However,	
it	 is	 possible	 to	 design	 environments	where	managers	 of	 the	 firm	 and	
customers	 share	 knowledge	 resources	 and	 compensate	 for	 the	
differences	 in	 their	 knowledge	 processes	 (Corvello	 et	 al.,	 2012).	 If	
managers	 are	 aware	 of	 customers’	 interests,	 know	 where	 customers	
prefer	to	spend	time,	and	are	ready	to	engage	with	them	in	an	interactive	
dialog,	the	firm	has	a	higher	likelihood	of	accessing	tacit	components	of	
customer	 knowledge,	 such	 as	 how	 and	 why.	 Corvello	 et	 al.	 (2012)	
propose	 seven	 strategies	 to	 increase	 the	 firm’s	 relative	 absorptive	
capacity:	 creating	 shared	 resources	 of	 knowledge,	 creating	 rich	
communication	 channels,	 developing	 standard	 methods	 and	 rules,	
creating	 roles	 of	 gatekeepers,	 creating	 roles	 of	 community	 managers,	
introducing	differentiated	access	rights,	and	building	a	company	culture.	
Thus,	 it	becomes	reasonable	 to	argue	 that,	 in	order	 to	achieve	 learning	
outcomes	 in	collaboration	with	customers,	 firms	need	to	be	able	 to	not	
only	acquire	customer	knowledge,	but	also	implement	relevant	methods	
of	collaboration	and	adapt	their	internal	processes.		

The	 concept	 of	 relative	 absorptive	 capacity	 helped	 to	 attract	
scholars’	 attention	 to	 the	 different	 learning	 processes	 involved	 in	
absorbing	knowledge.	Zahra	and	George	(2002)	extended	the	concept	of	
absorptive	capacity	to	highlight	its	dynamic	nature.	They	proposed	four	
sub‐dimensions	 of	 absorptive	 capacity	 that	 complement	 each	 other	 in	
the	 process	 of	 knowledge	 development	 and	 represent	 various	 sets	 of	
practices	 and	 routines:	 acquisition,	 assimilation,	 transformation,	 and	
exploitation	(Zahra	&	George,	2002).	The	 four	dimensions	are	required	
to	handle	all	undertakings	and	difficulties	related	to	external	knowledge	
absorption	and	development	(Volberda	et	al.,	2010).		
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Lately,	absorptive	capacity	has	been	widely	discussed	and	mostly	
conceptualized	within	 a	 dynamic	 capability	 theory.	 Dynamic	 capability	
can	 be	 considered	 one	 of	 the	 most	 important	 theories	 for	 innovation	
(Cetindamar	et	al.,	2009)	because	it	could	change	a	firm’s	resource	base	
and	 critical	 processes	 according	 to	 the	 changing	 environment	
(Eisenhardt	 &	Martin,	 2000).	 There	 are	 different	 ways	 of	 viewing	 and	
discussing	the	capability	concept.	Dynamic	capability	can	be	considered	
a	 type	of	 capability	 for	managing	and	modifying	a	 firm’s	 resources	and	
competences	in	accordance	with	influences	from	outside	(Teece,	2007).	
Other	types	of	capabilities	are	those	that	are	used	to	manage	and	modify	
the	resources	in	the	daily	work.	Finally,	there	are	also	different	kinds	of	
resources	and	competences	for	producing	goods	and	services.	This	thesis	
focuses	on	absorptive	capacity	as	a	second	type	of	capability	in	order	to	
explore	its	value	in	realizing	the	potential	of	customer	collaboration.	It	is	
instrumental	 that	 assumptions	 underlying	 the	 absorptive	 capacity	
concept	 have	 been	 undergoing	 a	 profound	 elaboration	 and	 have	 been	
repeatedly	 tested,	 because	 in	 this	 thesis,	 the	 concept	 is	 applied	 to	 the	
study	 of	 a	 novel	 phenomenon	 that	 makes	 it	 possible	 to	 discover	 new	
aspects	of	the	concept’s	application.		

Resources	 that	 companies	 obtain	 when	 involving	 customers	 in	
the	innovation	processes	are	usually	customer	knowledge	and	creativity.	
From	a	 theoretical	 perspective,	 these	 resources	 denote	 knowledge	 and	
capabilities	 that	 can	 complement	 the	 firms’	 existing	 capabilities	
(Lichtenthaler	&	Lichtenthaler,	2009).	Therefore,	realizing	the	potential	
of	 customer	 involvement	 requires	 both	 appropriate	 methods	 and	 a	
strong	absorptive	capacity	 in	order	 to	 recognize	and	 transfer	customer	
knowledge	 resources.	 Organizational	 unpreparedness	 limits	 the	
absorptive	 capacity	 of	 companies	 and	 prevents	 them	 from	 effectively	
leveraging	the	input	from	external	sources.		

The	use	of	web‐based	methods	 creates	additional	 challenges	 for	
the	successful	absorption	of	customer	knowledge.	Novel	communication	
means	 and	 diverse	 types	 of	 available	 customer	 knowledge	 require	 a	
company	 to	 adapt	 its	 processes.	 The	 literature	 on	 e‐business	 has	 been	
indicating	the	importance	of	organizational	capabilities	for	its	successful	
implementation	 (Raman	 et	 al.,	 2006).	 Firm	 capabilities,	 such	 as	



40 
 

information	technology	capability,	strategic	flexibility,	and	trust‐building	
capability	were	regarded	as	critical	for	firm	performance	in	e‐commerce	
(Saini	&	Johnson,	2005).	Few	empirical	studies	reported	the	influence	of	
organizational	learning	and	knowledge	management	capabilities,	such	as	
knowledge	 acquisition,	 knowledge	 application,	 and	 knowledge	 sharing,	
on	successful	e‐business	implementation	(Lee	et	al.,	2007).	Therefore,	it	
seems	logical	to	assert	that	absorptive	capacity	in	the	form	of	knowledge	
management	 competences	 could	 help	 firms	 to	 overcome	 challenges	
related	to	different	types	of	web‐based	methods.	

Management	 competences	 needed	 for	 confronting	 the	 challenges	
develop	 continuously	 as	 the	 problems	 arise.	 First,	 managers	 need	 to	
learn	how	 to	disclose	 internal	 information	 regarding	 companies’	 needs	
and	 problems.	 Then,	 it	 is	 necessary	 to	 understand	 how	 to	 appropriate	
shared	 knowledge	 inputs	 without	 jeopardizing	 companies’	 or	 users’	
interests.	 Finally,	 users’	 inputs	 need	 to	 be	 transferred	 and	 integrated	
with	 appropriate	 knowledge	 assets	 inside	 the	 company.	 This	 view	 on	
relevant	 management	 competences	 suggested	 by	 Piller	 and	 Ihl	 (2009)	
builds	 on	 Zahra	 and	 George’s	 concept	 of	 absorptive	 capacity	 (2002).	
Therefore,	 disclosure,	 integration,	 and	 appropriation	 competences	 that	
correspond	 to	 the	 three	 types	 of	 challenges	 can	 be	 seen	 as	 parts	 that	
constitute	 firms’	 absorptive	 capacity	 (Piller	 &	 Ihl,	 2009).	 A	 framework	
can	be	constructed	to	illustrate	various	types	of	online	innovation	tools	
and	 the	 appropriate	 management	 competences,	 or	 specific	 absorptive	
capacity	(see	Fig.	2).		
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Fig.	2.	Three	types	of	web‐based	methods	and	three	management	
competences	

From	“Managing	a	strategic	source	of	innovation:	online	users.”	by	Bengtsson,	L.	
&	Ryzhkova,	N.	2013.	 International	 Journal	 of	 Information	Management	33(4):	
655–662.	Copyright	2013	Elsevier	Ltd.	Reprinted	with	permission.	

This	 framework	 could	 help	 to	 expose	 the	 specific	 practices	 that	
firms	need	to	implement	to	build	relevant	management	competences.	It	
is	also	 important	 to	determine	 the	differences	between	the	practices	 in	
relation	to	different	online	innovation	tools	 in	order	to	address	specific	
challenges	and	benefit	from	each	implemented	web‐based	method.		

Researchers	 have	 conflicting	 predictions	 about	 the	 effect	 of	
absorptive	 capacity	 on	 collaboration:	 some	 suggest	 that	 absorptive	
capacity	 reduces	 the	 need	 for	 collaboration	 (Barge‐Gil,	 2010),	 while	
others	 argue	 that	 it	 increases	 the	 likelihood	 that	 firms	 will	 do	 so	 (de	
Faria	 et	 al.,	 2010).	 It	 also	 must	 be	 noted	 that	 collaboration	 with	
customers	could	be	viewed	as	an	element	of	absorptive	capacity	related	
to	external	knowledge	acquisition.	When	seen	from	this	perspective,	the	
relationship	 between	 absorptive	 capacity	 and	 collaboration	 with	
customers	seems	straightforward:	the	more	intensive	the	collaboration,	
the	 stronger	 the	absorptive	 capacity.	Yet,	 collaboration	with	 customers	
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could	 target	 various	 goals,	 from	 increased	 customer	 satisfaction	 to	
valuable	 acquired	 user	 knowledge.	 Thus,	 it	 appears	 more	 useful	 to	
regard	 customer	 collaboration	 as	 an	 activity	 that	 companies	 employ	 in	
order	 to	 reach	 some	 objectives,	 rather	 than	 as	 a	 part	 of	 the	 external	
knowledge	development.		

It	 is	 more	 imperative	 to	 find	 out	 whether	 strong	 absorptive	
capacity	 and	 customer	 collaboration	 can	 result	 in	 increased	 innovation	
performance	than	to	understand	how	absorptive	capacity	influences	the	
likelihood	 of	 collaborations.	 As	 claimed	 by	 Zahra	 and	 George	 (2002),	
acquisition,	 assimilation,	 transformation,	 and	 exploitation	 are	 essential	
processes	of	strong	absorptive	capacity.	Indeed,	different	dimensions	of	
absorptive	 capacity	 may	 resolve	 different	 difficulties	 related	 to	
collaboration	 with	 customers.	 In	 this	 way,	 relevant	 and	 valuable	
knowledge	 and	 information	 from	 users	 can	 be	 efficiently	 located,	
acquired,	 and	 integrated	 to	 finally	 have	 an	 impact	 on	 companies’	
innovation	output.	Unfortunately,	 the	empirical	 research	 that	considers	
the	 impact	 of	 all	 four	 dimensions	 of	 absorptive	 capacity	 on	 customer	
collaboration	and	ultimate	innovation	performance	is	lacking.	
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Chapter	3.	Research	approach	

3.1	Research	process	
In	the	beginning	of	my	PhD	studies	 in	2009,	 I	was	encouraged	to	study	
open	 innovation	 because	 it	 was	 a	 nascent	 research	 area	 with	 many	
research	 gaps.	 I	 found	 the	 topic	 intriguing,	 as	 it	 emerged	 from	 the	
practice	 and	 was	 manifested	 as	 innovative	 initiatives	 of	 many	 known	
companies.	 I	 read	 about	 open	 innovation	 practices	 that	 were	 recently	
implemented	by	companies,	and	I	liked	the	idea	of	doing	research	about	
something	 so	 close	 to	 reality.	 Von	 Hippel,	 a	 founder	 of	 the	 user	
innovation	 research	 stream,	 has,	 for	 many	 years,	 been	 following	 and	
advocating	 his	 strong	 belief	 in	 the	 innovative	 potential	 of	 empowered	
users.	 I	 became	 one	 of	 quite	 a	 few	 scholars	who	were	 inspired	 by	 his	
ideas	of	democratizing	innovation	(von	Hippel,	2005).	So,	I	narrowed	my	
specific	area	of	research	to	those	open	innovation	practices	that	focus	on	
the	user	or	customer	as	a	partner	for	joint	collaborative	efforts.		

A	few	months	into	my	doctoral	studies,	my	supervisor,	Prof.	Lars	
Bengtsson	 informed	 me	 about	 a	 project	 organized	 by	 several	 telecom	
companies.	 The	 companies	 operating	 in	 Skåne	 and	Blekinge	 needed	 to	
join	 forces	 and	 obtain	 necessary	 funding	 for	 broad	 and	 competitive	
university	 research.	 They	 decided	 to	 set	 up	 a	 regional	 cooperation,	
Mobile	Heights,	which	would	have	connected	world‐leading	companies,	
research,	 and	education	 in	mobile	 communication	 in	 southern	Sweden.	
The	 cooperation	was	 intended	 to	 be	 active	 for	 10	 years.	 A	 part	 of	 the	
Mobile	 Heights	 research	 center	 on	 service	 innovation	 in	mobile	media	
industry	was	an	initiative	set	up	by	TeliaSonera.	The	company	opened	a	
forum	equipped	with	novel	web‐based	and	software	tools,	where	users	
could	 potentially	 interact	 and	 ultimately	 innovate	 with	 TeliaSonera’s	
R&D	team.	My	supervisor	 invited	me	to	participate	 in	this	project,	as	 it	
was	relevant	for	my	research	area.	It	was	an	ideal	opportunity	to	obtain	
empirical	material	 for	my	 thesis,	 so	 I	was	certainly	glad	 to	 take	part	 in	
this	project.	 In	 this	way,	my	 scientific	 endeavor	was	 further	 refined	by	
focusing	on	web‐based	methods	for	customer	collaboration.	The	focus	fit	
the	profile	of	my	institute	quite	well.	Due	to	the	explorative	nature	of	the	
subject,	we	decided	to	design	and	adopt	a	case‐study	approach.	Studying	
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the	phenomenon	over	time	enabled	me	to	look	into	the	evolution	of	the	
web	 innovation	 tool	 and	 the	 development	 of	 relevant	 management	
practices.	 The	 study	 is	 presented	 in	 the	 Appended	 Study	 3,	 and	 the	
method	used	in	this	study	is	described	in	detail	in	this	chapter.		

Around	the	same	time	(see	Fig.	3),	I	started	another	study	with	an	
idea	to	explore	the	phenomenon	from	a	different	angle.	In	the	beginning	
of	my	PhD	project,	 I	was	conducting	a	 literature	review	of	the	research	
area,	which	I	then	revised	several	times	and	included	in	Chapter	2	of	this	
thesis.	The	search	of	the	articles	was	conducted	in	the	Scopus	database	
and	Web	of	Science,	using	 the	 following	key	words:	 toolkits,	web	 tools,	
co‐creation,	and	virtual	environments.	Articles	 for	 the	 literature	review	
were	 selected	 based	 on	 their	 relevance,	 as	 well	 as	 the	 number	 of	
citations	provided.	References	for	highly	cited	publications	were	checked	
in	 order	 to	 direct	 me	 to	 further	 relevant	 papers.	 While	 reviewing	 the	
literature,	I	came	across	an	interesting	empirical	work	that	reported	on	
the	way	 in	which	 large	 international	 firms	were	 employing	web‐based	
methods	at	 that	 time.	The	article	was	written	 in	2005,	but	 its	 research	
questions	were	still	very	topical,	and	 its	results	were,	 to	a	great	extent,	
relevant	 to	my	research	project.	 So,	 I	decided	 to	 replicate	 that	 study	 in	
order	 to	 determine	 the	 answers	 to	 those	 research	questions	 five	 years	
later.	 I	 included	 in	 the	 paper	 a	 comparison	 of	 the	 results	 of	 the	 two	
studies,	which	became	an	additional	contribution.	The	replication	study	
is	presented	in	the	Appended	Study	1,	and	its	method	is	described	later	
in	this	chapter.	

	

Fig.	3.	The	research	process	

2009 ‐ 2010

• Study 1

• Study 3

2011 ‐ 2012

• Study 2

• Study 4
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The	two	first	studies	uncovered	some	interesting	areas	for	further	
research.	 However,	 the	 project	 with	 Mobile	 Heights	 had	 to	 be	
terminated,	 owing	 to	 the	 consequences	 of	 the	 global	 financial	 crisis.	 I	
made	 a	 few	 attempts	 to	 secure	 access	 to	 another	 company	 with	
interesting	web‐based	 initiatives.	 For	 instance,	 I	 traveled	 to	 Finland	 to	
interview	a	community	manager.	Unfortunately,	the	person	changed	her	
job	soon	after	our	meeting,	and	her	colleagues	appeared	uninterested	in	
research	 cooperation.	 The	 difficulty	 of	 finding	 empirical	 material	 was	
resolved	after	Prof.	Lars	Bengtsson	encouraged	me	to	cooperate	with	our	
colleague,	Ossi	Pesämaa.	Ossi	was	interested	in	my	ideas	for	an	empirical	
study,	 so	we	 started	 a	 collaboration.	With	 his	 help,	 I	 organized	 a	web	
survey	 of	 Swedish	 steadily	 growing	 companies.	 The	 survey	 study	 was	
intended	 to	build	on	 the	 findings	of	 the	 first	 two	studies.	The	collected	
data	was	used	to	write	two	more	papers.	My	contributions	to	each	study	
are	explained	in	Table	4.	

Table	4.	Contributions	to	the	research	process	

Study	1	 I	 am	 solely	 responsible	 for	 the	 data	 collection,	
analysis,	and	writing	of	the	publication.	

Study	2	 I	 am	 solely	 responsible	 for	 the	 data	 collection,	
analysis,	and	writing	of	the	publication.	

Study	3	 I	 participated	 in	 conducting	 and	 analyzing	
interviews.	I	am	responsible	for	writing	a	portion	
of	the	publication.	

Study	4	 I	 am	 responsible	 for	 the	 development	 of	 the	
research	 model,	 data	 collection,	 and	 writing	 of	
the	publication.		

	

3.2	Research	strategy:	combining	qualitative	and	
quantitative	methods	
I	 have	 based	 the	 choice	 of	 methods	 and	 techniques	 on	 the	 research	
questions	and	the	way	in	which	they	can	be	answered.	Importantly,	the	
research	 problem	 for	 this	 dissertation	 is	 identified	 using	 a	 strategy	 of	
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gap	spotting.	Admittedly,	alternative	ways	of	finding	a	research	problem	
do	 exist.	 Another	 strategy,	 for	 example,	 would	 be	 to	 explore	 the	
assumptions	 that	 dominate	 in	 existing	 studies	 and	 to	 challenge	 them.	
This	 dissertation	 aims	 to	 fill	 the	 research	 gaps	 instead	 of	 challenging	
assumptions,	 because	 the	phenomenon	 is	 not	 sufficiently	 explored	 and	
the	underlying	 theoretical	assumptions	are	not	very	coherent	and	rigid	
yet.		

The	 overall	 purpose	 of	 this	 dissertation	 is	 to	 increase	 the	
understanding	 of	 web‐enabled	 customer	 involvement	 in	 innovation	
activities	by	exploring	its	use	and	its	impact	on	firms’	innovation	as	well	as	
the	 management’	 competences	 needed	 for	 its	 efficient	 realization.	 I	
address	this	purpose	through	my	research	questions:		

- How	is	web‐enabled	customer	involvement	used	to	support	firms’	
innovation	 process,	 and	 how	 does	 it	 impact	 innovation	
performance?		

- How	 can	 firms	 increase	 the	 impact	 of	 web‐enabled	 customer	
involvement	on	their	innovation	performance?	
	
The	 first	 set	 of	 research	 questions	 calls	 for	 methods	 that	 can	

describe	 and	 measure	 actual	 patterns	 of	 companies’	 activities	 when	
adopting	web‐enabled	customer	 involvement.	The	nature	of	 the	second	
research	question	calls	 for	methods	that	allow	for	a	rich	understanding	
of	 companies’	 activities.	 Thus,	 it	 was	 necessary	 for	 me	 to	 combine	
different	methods.	

Researchers	 often	 emphasize	 differences	 between	 quantitative	
and	 qualitative	 methods.	 The	 quantitative	 approach	 has	 been	 a	
dominating	academic	tradition	for	a	 long	time.	Researchers	adhering	to	
this	 approach	 have	 great	 trust	 in	 numbers	 representing	 opinions	 or	
concepts.	 Qualitative	 researchers	 prefer	 analyzing	 words	 and	 images	
rather	than	numbers.	They	are	interested	in	naturally	occurring	data	and	
look	 for	 meanings	 within	 the	 data.	 The	 qualitative	 approach	 favors	
inductive,	 hypothesis‐generating	 research,	 rather	 than	 hypothesis	
testing	 (Silverman,	2011).	Currently,	 the	distinction	between	 these	 two	
research	 strategies,	 qualitative	 and	 quantitative,	 is	 open	 to	 question.	
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Gummesson	 (2003)	 claimed	 that	 a	 dichotomy	 between	 the	 qualitative	
and	 quantitative	 approaches	 is	 not	 only	 doubtful,	 but	 may	 be	
detrimental.	 He	 builds	 his	 views	 on	 the	 belief	 that	 all	 research	 is	
interpretive	and,	 therefore,	qualitative.	 “The	completely	 systematic	and	
objective	pursuit	of	the	truth	is	a	myth”	(Gummesson,	2003).	As	we	must	
make	judgmental	calls	throughout	the	research	process,	interpretation	is	
an	 essential	 part	 of	 any	 research.	 Therefore,	 it	 inevitably	 becomes	
subjective.	Refusing	to	accept	the	qualitative	elements	present	in	almost	
all	 stages	 of	 the	 research	 process	 can	 only	 harm	 its	 validity.	 “By	
polarizing	quantitative	and	qualitative	research	…	our	attention	is	taken	
away	 from	 the	 real	 issue,	 namely	 the	 choice	 of	 research	 methodology	
and	techniques	that	support	access	and	validity”	(Gummesson,	2003).	So,	
it	 is	 recommended	 that	 researchers	 be	 prudent	 with	 methodological	
rites	 and	 focus	 on	 choosing	 the	 tools	 that	 best	 fit	 the	 investigation	
(Bryman,	 2006;	 Tashakkori	 &	 Teddlie,	 2010).	 In	 the	 end,	 researchers	
must	strive	to	obtain	close	access	to	reality	and	high	validity,	regardless	
of	a	preferred	research	approach.		

More	scholars	view	and	use	quantitative	and	qualitative	research	
strategies	as	two	facets	of	a	systematic	method	for	conducting	research.	
As	 all	 methods	 have	 limitations,	 biases	 inherent	 in	 any	 single	 method	
could	counteract	the	biases	of	other	methods	(Creswell	&	Miller,	2000).	
However,	 this	 method	 involves	 more	 than	 simply	 collecting	 and	
analyzing	both	kinds	of	data.	The	joint	use	of	qualitative	and	quantitative	
methods	should	result	in	a	study	that	is	stronger	than	the	one	in	which	
only	 one	 type	 of	 research	 method	 is	 used	 (Creswell	 et	 al.,	 2003).	
Approaches	 for	 combining	 qualitative	 and	 quantitative	 methods	 are	
based	on	different	rationales	(Seale,	2004):	

‐ First,	 the	 triangulation	 of	 methods	 can	 be	 used	 to	 obtain	
converging	 evidence.	 This	 approach	 implies	 combining	 research	
methods	 in	 order	 to	 enhance	 confidence	 in	 research	 results.	
Mixed	 methods	 are	 applied	 in	 this	 scenario	 to	 consider	 a	
particular	research	question.	

‐ Second,	multiple	methods	 may	 be	 needed	 to	 explore	 different	
facets	 of	 a	 broad	 research	 question	 or	 to	 address	 a	 research	
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question	 from	 a	 number	 of	 different	 perspectives.	 In	 this	 case,	
complementarity	is	sought,	as	opposed	to	convergence.		

‐ Third,	 methods	 can	 be	 combined	 to	 establish	 generalization.	
This	 approach	 implies	 using	 quantitative	 studies	 based	 on	
findings	of	mainly	qualitative	research.	

‐ Fourth,	 the	 facilitative	 combination	 of	 qualitative	 and	
quantitative	methods	can	be	used	to	inform	each	other.	Methods	
are	then	applied	sequentially.	

This	list	of	described	approaches	is	not	at	all	complete.	The	choice	
between	 different	 research	 strategies	 should	 depend	 upon	 what	 a	
researcher	is	trying	to	determine.		

3.3	My	methodological	choices	
My	research	topic	guided	me	to	use	the	transformative	mixed	methods	
procedure	 (Creswell	 et	 al.,	 2003).	 This	 type	 of	mixed	method	 research	
implies	 that	 the	 researcher	 uses	 a	 theoretical	 lens	 as	 an	 overarching	
perspective	 to	 provide	 a	 framework	 for	 either	 a	 sequential	 or	 a	
concurrent	 combination	of	qualitative	and	quantitative	methods.	 In	my	
dissertation,	 I	 chose	 to	 integrate	 research	 methods	 using	 different	
approaches	 at	 various	 stages	 of	 the	 research	 process.	 I	 began	 by	
exploring	 the	 research	 issue	 from	different	 angles	 and	 engaged	 almost	
simultaneously	 in	 two	studies,	qualitative	and	quantitative.	The	studies	
provided	 complementary	 findings	 about	 the	 phenomenon.	 At	 the	 next	
stage,	 the	 results	 were	 further	 complemented	 using	 quantitative	
methods.	 Figure	 4	 presents	 the	 research	 strategy	 employed	 in	 the	
dissertation.	
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Stage	I		

Exploration	

Replication	study	

Quantitative	

Case‐study	

Qualitative	

	 	

												Web‐enabled	customer	involvement	

	

Stage	II		

Verification	

						Survey	

					Quantitative	

Fig.	4.	Research	strategy	

More	 specifically,	 the	 replication	 study	 helped	 to	 establish	
patterns	of	companies’	practices	with	regard	to	web‐based	methods	for	
customer	 collaboration,	 both	 cross‐sectionally	 and	over	 time.	 It	 set	 the	
foundation	 for	 the	 dissertation	 by	 describing	 the	 extent	 to	 which	
companies	employ	web‐based	methods	for	customer	innovation	and	the	
evolution	 of	 the	 situation	 during	 the	 five‐year	 period.	 The	 quantitative	
approach	made	 it	 possible	 for	me	 to	 determine	whether	 an	 increasing	
number	of	companies	started	using	more	advanced	web‐based	methods.	
It	 also	 allowed	me	 to	 obtain	 aggregated	measures	 about	 the	 particular	
stages	of	new	product	development	that	were	mostly	supported	by	web‐
based	methods.	 A	 number	 of	 findings	 revealed	 changes	 in	 the	 types	 of	
web‐based	 methods	 employed	 by	 companies	 in	 various	 industries.	
However,	 these	 results	 could	 not	 explain	 the	 exposed	 patterns.	 At	 the	
same	time,	the	case‐study	was	designed	and	carried	out	to	look	in	depth	
at	a	single	company’s	practices.	Owing	to	the	qualitative	approach,	I	was	
able	to	uncover	the	company’s	internal	practices	in	relation	to	different	
types	 of	 web‐based	methods	 and	 their	 development	 over	 time.	 In	 this	
way,	 the	 two	 studies	 provided	 findings	 about	 web‐enabled	 customer	
involvement	from	two	perspectives:	inside	the	company	and	outside	the	
company.		
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Insights	 from	the	qualitative	study	called	 for	 further	research	 to	
confirm	 the	 importance	 of	 identified	 management	 competences.	
Subsequently,	another	quantitative	study	was	organized	to	complement	
the	 findings	 of	 the	 qualitative	 research.	 The	 quantitative	 study	 of	 the	
second	 stage	 resulted	 in	 two	 publications	 (Study	 2	 and	 Study	 4)	 that	
further	 contributed	 to	 the	 two	 general	 research	 questions	 of	 this	
dissertation.	In	particular,	Study	2	complemented	the	results	of	Study	1	
by	 providing	 empirical	 evidence	 of	 the	 relationship	 between	 the	
adoption	 of	 web‐based	 methods	 for	 collaborating	 with	 customers	 and	
companies’	innovation	performance.	Datasets	for	the	analyses	in	Study	1	
and	Study	2	were	generated	using	samples	of	companies	with	different	
characteristics	(see	Table	3).	 It	 is,	 therefore,	difficult	 to	derive	common	
conclusions	 about	 the	 usage	 and	 impact	 of	 web‐based	 methods	 by	
companies.	 Conversely,	 investigating	web‐based	methods	 employed	 by	
dissimilar	 companies	made	 it	 possible	 to	 understand	 their	 importance	
and	 influence	 in	 different	 contexts.	 Another	 study	 (Study	 4)	 that	 was	
based	 on	 the	 quantitative	 work	 contributed	 to	 the	 second	 research	
question.	 Study	 4	 aimed	 at	 complementing	 the	 findings	 of	 Study	 3,	
regarding	 absorptive	 capacity	 as	 an	essential	management	 competence	
to	 support	 customer	 collaboration.	 In	 this	 way,	 the	 qualitative	 study	
(Study	3)	addressed	the	process	of	developing	absorptive	capacity,	while	
the	 quantitative	 study	 (Study	 4)	 focused	 on	 the	 outcomes	 of	 strong	
absorptive	 capacity	 on	 customer	 collaboration	 and	 innovation	
performance.	 Study	 4	 is	 the	 only	 one	 that	 focused	 on	 customer	
collaboration	 that	 included	 both	 online	 and	 offline	 methods.	 An	
interpretation	of	the	results	of	Study	3	was	conducted,	bearing	 in	mind	
these	differences.	

The	 data	 that	 was	 collected	 for	 Study	 2	 and	 Study	 4	 was	 used	
differently	 (see	 Table	 5).	 In	 Study	 2,	 responses	 from	 the	 managers	 of	
service	 companies	 were	 analyzed,	 while	 in	 the	 analysis	 for	 Study	 4,	
responses	from	the	managers	of	service	companies	and	the	managers	of	
manufacturing	 companies	 were	 included.	 The	 reason	 for	 this	
dissimilarity	 is	 the	 choice	 of	 a	 target	 journal	 for	 Study	 2	 (a	 relevant	
special	issue	focusing	on	service	companies	was	going	to	be	published	at	
the	time	that	Study	2	was	written).		
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Table	 5.	 Summary	 of	 research	 approach,	 method	 for	 data	 collection,	
method	of	analysis,	and	corresponding	contexts	

Resultant	
publications	

Study	1	 Study	3	 Study	2	 Study	4	

Research	
approach	

quantitative	 qualitative	 quantitative		 quantitative	

Data	
collection	

replication,	
observation	

interviews	 and	
observation	

web‐survey	 web‐survey	

Method	of	
analysis	

comparison	
and	 cluster	
analysis	

content	analysis	 SEM	 tobit	 and	
logit	
regressions	

Sample	 large	
international	
companies	

a	 large	 Swedish	
company	

medium‐
sized	
Swedish	
companies	

medium‐
sized	
Swedish	
companies	

Aggregate	
level	

industry/	
company	

company/	
management	

sector	 sector	

Industry	
type	

manufacturin
g	and	services

services	 services	 manufactur‐
ing	 and	
services	

	 Admittedly,	 using	 different	 data	 makes	 it	 difficult	 to	 claim	 that	
this	dissertation	focuses	on	the	same	phenomenon.	However,	combining	
qualitative	 and	 quantitative	 methods	 for	 collecting	 empirical	 material	
from	 multiple	 sources	 helped	 to	 draw	 a	 fuller	 picture	 with	 many	
different	aspects	of	the	phenomenon.		

In	retrospect,	I	would	have	made	several	changes	with	regard	to	
my	choice	of	methods	and	data	collection.	First	of	all,	the	data	collection	
of	the	case‐study	could	have	been	extended	to	solicit	material	from	both	
managers	 and	 users.	 The	material	 could	 have	 been	 jointly	 analyzed	 to	
contribute	interesting	insights.	Further,	it	would	have	been	useful	to	find	
another	case	 for	 conducting	a	 comparison;	 focusing	on	similar	 types	of	
companies	would	have	been	more	beneficial	for	addressing	the	research	
questions.	 This	 would	 have	 produced	 deeper	 insights	 that	 could	 have	
been	 related	 to	 each	 other	 in	 order	 to	 draw	 meaningful	 conclusions	
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about	 how	 some	 particular	 types	 of	 companies	 in	 a	 certain	 industry	
make	 use	 of	 web‐enabled	 customer	 involvement.	 Some	 of	 these	
modifications	would	have	been	possible	given	more	time,	and	thus,	they	
will	be	discussed	in	future	research.			

3.4	Empirical	studies	

3.4.1	Replication	
In	 order	 to	 understand	 the	 magnitude	 of	 web‐enabled	 customer	
involvement	 in	 innovation	 activities	 of	 companies,	 I	 decided	 to	
investigate	the	actual	levels	of	adoption	of	web‐based	methods	by	firms.	
A	 quantitative	 approach	 was	 needed	 to	 measure	 the	 presence	 of	 a	
number	of	web‐based	methods	on	companies’	websites.	The	quantitative	
study	 (Study	 1)	 was	 based	 on	 analogous	 work	 conducted	 by	 several	
researchers	in	2006	(Prandelli	et	al.,	2006).	Prandelli	et	al.	examined	the	
websites	 of	 209	 large	 international	 companies	 and	 identified	 28	 web‐
based	 tools	 supporting	 different	 stages	 of	 product	 development.	 Their	
study	was	found	to	be	the	only	empirical	investigation	on	the	diffusion	of	
web‐based	 tools	 that	 supports	 the	 innovation	 process.	 Hence,	 this	
empirical	work	was	considered	a	suitable	benchmarking	study	to	make	a	
comparison.	 I	 decided	 to	 conduct	 a	 replication	of	 the	paper	written	by	
Prandelli	 and	 her	 colleagues.	 Results	 of	 the	 comparison	 are	 a	 valuable	
contribution	to	the	replication	study	because	they	provide	an	idea	about	
the	evolution	of	 the	phenomenon	 from	2006	until	2009.	Moreover,	 the	
original	 study	 by	 Prandelli	 et	 al.	 (2006)	 investigated	 large	 companies	
from	five	manufacturing	industries.	The	present	replication	extended	the	
original	 study	 by	 including	 a	 service	 industry	 in	 the	 sample.	 This	
addition	 was	motivated	 by	 the	 need	 to	 fill	 the	 gap	 in	 the	 new	 service	
development	 literature	 about	 the	 integration	 of	 customers	 using	 web‐
based	tools.	As	a	result,	 it	was	possible	 to	make	a	comparison	between	
the	levels	of	adoption	of	web‐based	tools	by	manufacturing	and	service	
firms.		

A	replication	is	defined	as	“a	duplication	of	a	previously	published	
empirical	 study	 that	 is	 concerned	 with	 assessing	 whether	 similar	
findings	can	be	obtained	upon	repeating	the	study”	(Evanschitzky	et	al.,	
2007).	 Replication	 is	 a	 rare	 research	method	 in	 the	 social	 sciences.	 In	
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contrast	with	 the	 natural	 sciences,	 the	 social	 sciences	 research	 studies	
objects	 that	 are	 very	 changeable	 and	 inconsistent	 over	 time.	 The	
difficulty	 of	 conducting	 a	 replication	 is	 the	 major	 factor	 limiting	 the	
replicability	 of	 studies.	 Admittedly,	 many	 well‐cited	 studies	 in	 some	
theoretical	 areas	 are	 impossible	 to	 replicate,	 although	 they	 are	 totally	
accepted	 by	 the	 research	 community	 (Easley	 et	 al.,	 2000;	 Easley	 et	 al.,	
2013).	Another	 limitation	to	a	replication	study	 is	 the	reluctance	of	 the	
research	 community	 to	 publish	 such	work	 (Hubbard	 et	 al.,	 1998).	 Yet,	
scholars	manifested	 the	 important	 role	 of	 replication	 to	 increasing	 the	
external	 validity	 of	 cause‐and‐effect	 relationships	 (Evanschitzky	 et	 al.,	
2007).		

Different	 types	 of	 replication	 exist	 in	 both	 natural	 and	 social	
research	 (Easley	 et	 al.,	 2000).	 It	 is	 obvious	 that	 a	 precise	 replication	
cannot	be	performed	 in	 social	 sciences,	due	 to	 the	 inherent	 features	of	
this	 type	 of	 research.	 A	 faithful	 duplication,	 a	 close	 replication,	 and	 a	
replication	 with	 some	 modifications	 are	 all	 suggested	 forms	 of	
replication	 in	 social	 sciences	 research	 (Easley	 et	 al.,	 2000).	 The	
replication	 in	 the	 present	 study	 was	 conducted	 with	 some	 important	
extensions.	A	replication	with	extension	is	“a	duplication	of	a	previously	
published	empirical	research	project	that	serves	to	investigate	the	ability	
to	generalize	earlier	 research	 findings”	 (Evanschitzky	et	 al.,	2007).	The	
generalization	 can	 be	 extended	 to	 other	 populations,	 time	 periods,	
organizations,	 geographical	 areas,	 measurement	 instruments,	 contexts,	
and	so	on	(Hubbard	et	al.,	1998).	Therefore,	replications	with	extension	
can	be	seen	as	major	drivers	of	knowledge	development.		

The	research	method	of	Study	1	is	based	on	the	approach	used	in	
the	 original	 study	 by	 Prandelli	 et	 al.	 (2006).	 In	 order	 to	 ensure	 the	
compatibility	 of	 the	 results,	 I	 applied	 the	 same	 method,	 an	 almost	
identical	sample,	and	an	unchanged	data	analysis.	First,	I	investigated	the	
websites	of	companies	in	six	industries.	The	aim	of	the	investigation	was	
to	measure	the	degree	of	integration	of	each	of	28	web‐based	tools	in	the	
companies’	websites.	Few	changes	had	to	be	made	with	regard	to	sample	
companies,	 due	 to	 their	 accessibility.	 Altogether,	 I	 scrutinized	 204	
websites	of	manufacturing	firms	and	21	websites	of	service	companies	in	
the	 replicating	 study.	 Then,	 I	 conducted	 a	 quantitative	 analysis	 of	 the	
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presence	of	web‐based	methods	and	a	comparison	with	the	results	of	the	
original	study.	

It	 must	 be	 acknowledged	 that	 conducting	 the	 replication	 study	
alone	imposes	some	limitations	to	its	results.	The	credibility	of	the	study	
would	have	increased	if	several	researchers	had	been	participating	in	the	
data	collection	for	the	analysis.			

It	must	 also	 be	noted	 that	 the	 replication	did	not	 investigate	 all	
types	 of	 web‐based	 methods.	 In	 particular,	 many	 companies	 may	 be	
using	 a	 gated	 approach	 to	 involving	 customers	 into	 their	 innovation	
processes.	This	means	that	some	web‐based	methods	may	be	available	to	
all	customers,	while	others	may	not.	Only	lead	users	may	be	allowed	to	
start	using	a	development	toolkit	or	enter	and	engage	in	either	a	specific	
discussion	 or	 an	 online	 focus	 group.	 More	 research	 is	 needed	 to	
determine	 the	 popularity	 and	 effectiveness	 of	 such	 an	 approach.	 The	
case‐study	of	this	thesis,	on	the	contrary,	explored	both	methods	that	are	
open	to	all	users	and	methods	that	are	available	for	only	specific	groups	
of	users.		

3.4.2	Case‐study		
The	qualitative	study	(Study	3)	of	this	dissertation	was	conducted	using	
a	 case‐study	 approach.	 A	 case‐study	 usually	 has	 a	 purpose	 in	 order	 to	
give	a	full	and	rich	account	of	the	networks	between	a	host	of	events	and	
factors.	In	general,	using	a	case	study	is	regarded	as	a	relevant	strategy	
when	the	investigator	has	little	control	over	events,	and	when	the	focus	
is	 on	 a	 contemporary	 phenomenon	 within	 some	 real‐life	 context	 (Yin,	
2014).	 Furthermore,	 case	 studies	 are	 regarded	 as	 well‐suited	 for	
studying	unexplored,	emerging	fields	(Yin,	2014).	This	dissertation	aims	
at	 increasing	 the	 understanding	 of	web‐enabled	 customer	 involvement	
in	innovation	activities,	which	is	a	novel	research	issue.	The	purpose	of	
the	case	study	was	to	explore	a	company’s	processes	of	implementation	
and	 management	 of	 web‐based	 methods	 for	 customer	 involvement.	
Therefore,	 the	 phenomenon	was	 studied	 in	 real‐life	 settings	where	 the	
boundaries	 between	 its	 implementation	 and	 the	 context	 were	 not	
evident	(Yin,	2014).			
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The	present	study	utilizes	a	single	case	study.	Yin	(2014)	suggests	a	
few	types	of	single‐case	designs	motivated	by	various	rationales:		

‐ critical	 case	 (testing	 a	 well‐formulated	 theory)	 in	 order	 to	
confirm,	challenge,	or	extend	the	theory	

‐ extreme	or	unique	case		
‐ representative	or	typical	case	
‐ revelatory	 (phenomenon	 previously	 inaccessible	 to	 scientific	

investigation)	
‐ longitudinal	case	

It	 has	 been	 argued	 that,	 in	 case	 studies,	 the	 generalization	 of	 a	
particular	set	of	 results	should	occur	at	 the	 level	of	 theory	 (Yin,	2014).	
Such	 “analytical	 generalization”	 is	 different	 from	 the	 “statistical	
generalization”	 that	 is	 commonly	 required	 in	 a	 quantitative	 approach	
(Eisenhardt,	1989).	A	telecom	company	was	selected	for	this	case	study.	
The	company	had	a	website	designed	to	involve	mobile	phone	users	and	
independent	software	developers	in	presenting	and	discussing	ideas	for	
mobile	 phone	 services,	 discussing	 experiences	 of	 existing	 services,	 and	
trying	out	and	reviewing	beta‐versions	of	new	mobile	services.	The	case	
is	considered	innovative	and,	therefore,	unique.	It	was	possible	to	secure	
access	to	primary	data	and	follow	the	development	of	various	methods	
on	 the	 website	 over	 time.	 The	 development	 of	 the	 website	 was	
monitored	 for	15	months,	 from	August	2008	until	October	2009.	Thus,	
the	case	study	was	also	longitudinal.		

Case	 studies	 typically	 use	 a	 triangulation	 research	 strategy.	
Triangulation	 means	 viewing	 the	 same	 phenomenon,	 or	 research	
question,	 from	more	 than	 one	 source	 of	 data.	 A	 triangulation	 strategy	
involves	several	factors:	

•	 the	use	of	a	variety	of	data	sources	(data	triangulation)	

•	 the	 use	 of	 several	 different	 researchers	 (investigator	
triangulation)	

•	 the	 use	 of	multiple	 perspectives	 to	 interpret	 the	 results	 (theory	
triangulation)	
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•	 the	 use	 of	 multiple	 methods	 to	 study	 a	 research	 problem	
(methodological	triangulation)	(Erzberger	&	Prein,	1997).		

Using	 triangulation,	 the	 researcher	 obtains	 information	 from	
different	angles	that	can	be	used	to	elaborate	or	illuminate	the	research	
problem.	As	a	result,	personal	and	methodological	biases	are	mitigated,	
and	the	validity	of	a	study	is	enhanced	(Decrop,	1999).	In	this	case	study,	
data	sources	and	methods	of	collecting	the	data	were	combined	to	reach	
a	 better	 understanding	 of	 the	 case.	 The	 R&D	 manager,	 the	 project	
manager,	and	the	 idea	manager	were	 interviewed	at	different	points	 in	
time.	 At	 the	 same	 time,	 the	 website	 was	 directly	 observed,	 while	 its	
activity	was	regularly	checked.	Therefore,	the	online	innovation	tool	and	
the	managers’	decisions	and	actions	were	explored	over	time.		

The	aim	of	the	case	was	to	illustrate	the	framework	as	well	as	to	
develop	and	 integrate	new	 insights	 into	management	competences	and	
practices	associated	with	the	implementation	of	online	innovation	tools.	
In	order	 to	develop	a	 framework,	we	built	on	a	well‐known	concept	of	
absorptive	 capacity	 (Cohen	 &	 Levinthal,	 1990)	 and	 a	 more	 recent	
conceptual	proposition	by	Piller	and	Ihl	(2009)	about	the	three	types	of	
management	 competences	 that	 constitute	 absorptive	 capacity.	
Therefore,	a	deductive	strategy	was	applied	 to	confront	existing	 theory	
with	reality	(Gummesson,	2003).	

External	 validity	 is	 often	 a	 major	 weakness	 of	 case‐study	
research.	Using	methods	of	triangulation	helped	to	ensure	a	higher	level	
of	 internal	validity,	although	 further	research	 is	needed	 to	 increase	 the	
external	validity	of	the	results	of	the	case	study.		

3.4.3	Survey	
A	survey	was	chosen	as	a	data	collection	method	for	the	second	stage	of	
the	research	process	(see	Fig.	3).	Gummesson	(2003)	states	that	surveys	
cannot	infiltrate	complex	and	unclear	issues,	but	can	be	integrated	with	
other	techniques.	As	earlier	explained,	in	this	dissertation,	a	survey	study	
was	 designed	 to	 complement	 the	 findings	 of	 the	 case	 study	 and	 the	
replication	 study	 in	 order	 to	 obtain	 more	 comprehensive	 knowledge	
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about	the	phenomenon	of	web‐enabled	customer	involvement	as	well	as	
its	use	and	impact	on	innovation	performance.		

I	 initiated	 the	 survey	 in	 cooperation	 with	 my	 colleague,	 Ossi	
Pesämaa.	 First,	 we	 developed	 theoretical	 constructs	 of	 absorptive	
capacity,	 successful	 customer	 collaboration,	 and	 innovation	
performance,	 based	 on	 previous	 research.	 The	 construct	 of	 absorptive	
capacity	 was	 created	 based	 on	 items	 of	 the	 similar	 construct	 used	 by	
Flatten	et	al.	(2011a).	We	modified	the	items	to	create	a	specific	type	of	
absorptive	 capacity	 that	 supports	 collaboration	 with	 customers.	 The	
final	 scale	 contained	 14	 items,	 representing	 all	 four	 dimensions	 of	
absorptive	 capacity	 as	 defined	 by	 Zahra	 and	 George	 (2002).	 The	
construct	 of	 customer	 collaboration	 was	 also	 based	 on	 the	 multi‐item	
scale	 developed	 from	 Robertson	 and	 Gatignon	 (1998),	 Flatten	 et	 al.	
(2011b),	 and	 Zhang	 and	 Chen	 (2008).	 It	 measures	 the	 success	 of	
collaborative	 efforts	 with	 customers	 in	 terms	 of	 its	 impact	 on	 new	
product	 development	 and	 in	 relation	 to	 a	 firm’s	 objectives.	 The	
innovative	performance	is	gauged	by	four	 items	taken	from	Brettel	and	
Cleven	(2011),	which	reflect	a	company’s	satisfaction	with	its	innovative	
outcomes	in	comparison	with	the	market	average.			

The	sample	from	a	specific	type	of	company,	gazelles,	was	chosen	
for	 the	 survey.	 Gazelle	 companies	 were	 unique	 because	 they	 were	
characterized	 by	 steady	 growth	 rates	 from	 2008	 to	 2011.	 Gazelles	
operating	 in	knowledge‐intensive	sectors	were	pre‐selected	 in	order	 to	
allow	 for	 the	 acquisition	 of	 information	 about	 companies’	 internal	
mechanisms	for	knowledge	absorption	and	management.		

The	data	for	the	survey	was	collected	using	a	web	questionnaire.	
The	 design	 of	 the	 questions	 for	 the	 survey	 considered	 the	 expected	
reluctance	 of	managers	 to	 respond	 to	 lengthy	 inquiries.	 Therefore,	 we	
designed	a	relatively	 short	questionnaire,	hoping	 for	a	higher	response	
rate.	 However,	 a	 few	 questions	 (about	 financial	 performance)	 were	
neglected	 by	 the	majority	 of	 sample	 companies.	 In	 retrospect,	 I	wish	 I	
had	included	other	questions.		
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3.5	Methodological	limitations	
The	 major	 limitation	 of	 this	 thesis	 concerns	 the	 differences	 in	 the	
employed	 data	 collection	 methods,	 as	 well	 as	 in	 diverse	 research	
contexts.	 In	 the	case	study,	we	 investigated	a	 large	telecommunications	
company	 operating	 in	 several	 Scandinavian	 countries.	 The	 replication	
study	focused	on	large	international	firms	from	both	manufacturing	and	
service	sectors.	The	survey	study	analyzed	data	that	was	collected	from	
managers	of	 small‐	 and	medium‐sized	Swedish	 companies	operating	 in	
knowledge‐intensive	 sectors.	 The	 two	 resulting	 studies	 focused	 on	 the	
data	 from	 gazelles	 operating	 in	 different	 sectors.	 The	major	 limitation	
that	arises	from	the	diverse	data	used	in	this	thesis	is	a	difficulty	to	build	
coherent	 conclusions	and	generalize	 the	 results	of	 the	study.	Yet,	 there	
are	 also	 strengths	 ensuing	 from	 these	 differences.	 The	 findings	 of	 the	
studies	highlight	different	aspects	of	web‐enabled	customer	involvement	
and	view	it	from	different	angles.	Furthermore,	each	study	contributes	to	
narrowing	 a	 particular	 research	 gap	 in	 the	 existing	 literature.	 In	 this	
way,	 the	 thesis	 contributes	 to	 developing	 a	 more	 coherent	 picture	 of	
web‐enabled	customer	involvement.		

Certain	limitations	arise	from	the	single	case‐study	approach.	The	
aim	of	the	case	study	is	not	to	produce	results	that	could	be	generalized,	
but	to	better	understand	the	phenomenon.	In	this	study,	the	case	study	
was	 used	 to	 investigate	 a	 subject	 that	 is	 rather	 novel	 and	 lacking	
sufficient	 exploration.	 The	 results	 of	 the	 case	 study	 demand	 an	
elaboration	 through	 further	 case	 studies.	 To	 verify	 and	 build	 on	 the	
findings	of	the	thesis,	scholars	may	apply	and	investigate	the	framework	
of	 management	 competences	 in	 the	 contexts	 of	 other	 companies	 and	
industries.		

Also,	using	managers’	perceptions	as	the	data	of	the	survey	entails	
obvious	limitations.	The	managers’	answers	were	used	to	derive	insights	
about	 firms’	 internal	 practices,	 the	 outcomes	 of	 these	 practices,	 and	
firms’	 performance	 results.	 An	 alternative	 method	 to	 capture	
information	 about	 internal	 practices	 could	 involve	 action	 research,	
including	 the	 direct	 participation	 of	 a	 researcher	 in	 a	 company’s	
activities	 (Brydon‐Miller	 et	 al.,	 2003).	 Results	 of	 the	 action	 research	
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could	 be	 combined	 with	 “hard”	 types	 of	 data	 about	 the	 outcomes	 of	
customer	 involvement	 and	 performance	 results.	 In	 this	 way,	 further	
research	could	help	to	substantiate	the	findings	reported	in	this	thesis.		
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Chapter	4.	Summary	of	appended	studies	

4.1	Study	1		
Web‐based	customer	innovation:	a	replication	with	extension	

Published	as:	Ryzhkova,	N.	(2012).	Web‐based	customer	innovation:	a	
replication	with	extension.	Innovation:	Management,	Policy	&	Practice	
14(3):	419–433.	

Acquiring	valuable	 customer	knowledge	has	been	 recognized	as	one	of	
the	 most	 important	 elements	 of	 companies’	 innovation	 activities.	
Significant	 developments	 in	 information	 and	 communication	
technologies	(ICTs)	have	enabled	the	creation	and	diffusion	of	a	number	
of	 methods	 and	 tools	 for	 customer	 involvement	 in	 the	 innovation	
process.	 The	 research	 has	 demonstrated	 a	 high	 potential	 of	 such	 ICT‐
enabled	 methods	 on	 a	 few	 successful	 cases.	 Yet,	 not	 many	 companies	
manage	 to	 master	 advanced	 methods	 of	 web‐enabled	 customer	
involvement.	 In	 2006,	 Prandelli,	 Verona,	 and	 Raccagni	 examined	 the	
extent	 to	 which	 Internet	 capabilities	 are	 exploited	 by	 companies	 for	
collaboration	with	 customers	 for	 innovation.	Their	 study	mapped	web‐
based	 tools	 that	 companies	 integrated	 in	 their	 websites	 to	 support	
customer	 innovation.	 This	 study	 reports	 the	 results	 of	 replicating	 and	
extending	the	work	by	Prandelli	et	al.		

The	websites	of	225	companies	 in	 five	manufacturing	 industries	
and	 one	 service	 industry	 were	 explored	 to	 reveal	 the	 diffusion	 of	 28	
web‐based	 tools.	 A	 comparison	 with	 the	 original	 study	 exposed	 new	
trends	 in	 companies’	 practices.	 In	 line	 with	 the	 original	 study,	 the	
current	 investigation	 shows	 that	 companies	 tend	 to	 implement	 web‐
based	 tools	 that	 support	 the	 initial	 and	 final	 stages	 of	 the	 innovation	
process.	The	customers’	role	in	these	types	of	 involvement	is	 limited	to	
expressing	 opinions	 and	 preferences	 regarding	 products	 and	 services	
and	passively	 receiving	promotional	 information.	Web‐based	 tools	 that	
facilitate	 more	 interactive	 relationships	 and	 deeper	 customer	
involvement	in	the	development	stage	of	the	innovation	process	remain	
less	 commonly	 adopted	 by	 companies.	 It	 was	 also	 discovered	 that	
companies	 in	 all	 six	 industries	 show	 a	 new	 tendency	 to	 exploit	 social	
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media	 networks	 and	 virtual	 communities	 to	 engage	 customers	 in	 idea	
generation,	product	improvement,	and	activities	that	increase	brand	and	
product	 loyalty.	 Furthermore,	 the	 presence	 of	 web‐based	 tools	 across	
companies	 in	 different	 industries	 varies	 significantly.	 The	 automotive,	
motorcycle,	 and	 electronics	 companies	 tend	 to	 use	 web‐based	 tools	
involving	 customers	 in	product	design,	whereas	 the	 food	 and	 toiletries	
companies	use	web‐based	methods	supporting	the	initial	and	final	stages	
of	 the	 innovation	process.	The	 telecommunication	companies	use	more	
innovative	 web‐based	 tools	 than	 the	 companies	 in	 the	 manufacturing	
industries.	Finally,	only	a	few	large	companies	adopt	various	web‐based	
tools	 that	 support	 all	 stages	of	 the	 innovation	process.	The	majority	 of	
the	sample	companies	use	online	versions	of	traditional	market	research	
and	promotional	tools.		

This	 explorative	 study	 in	 the	 emerging	 research	 field	 was	
intended	 as	 an	 initial	 step	 toward	 creating	 a	 comprehensive	
understanding	 about	 web‐enabled	 customer	 innovation.	 The	 empirical	
evidence	 on	 the	 diffusion	 of	 various	 web‐based	 tools	 complements	
existing	 studies	 that	 claim	 the	 significance	 of	 such	 methods	 for	 the	
innovation	process.	

The	contribution	of	this	study	to	the	overall	purpose	of	the	thesis	
is	 to	 set	 a	 foundation	 by	 investigating	 the	 use	 of	 web‐based	 tools	 by	
companies.	 The	 findings	 provide	directions	 for	 further	 research	 in	 this	
thesis	 with	 regard	 to	 explanations	 of	 the	 discovered	 patterns	 of	 the	
diffusion.	 	
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4.2	Study	2		
Does	online	collaboration	with	customers	drive	innovation	
performance?	

Published	as:	Ryzhkova,	N.	(2015).	Does	online	collaboration	with	
customers	drive	innovation	performance?	Journal	of	Service	Theory	and	
Practice.In	Press.	

User	 or	 customer	 involvement	 in	 the	 innovation	 process	 is	 one	 of	 the	
most	 important	 open	 innovation	 strategies.	 The	 important	 role	 of	 the	
information	and	communication	technologies	(including	the	Internet)	in	
supporting	user	 involvement	 has	 been	widely	 demonstrated.	However,	
the	relationship	between	the	actual	usage	of	online	methods	and	firms’	
innovation	 performance	 has	 not	 been	 sufficiently	 explored.	 The	 gap	 in	
the	 literature	 needs	 to	 be	 filled	 in	 order	 to	 justify	 the	 proclaimed	
importance	of	ICTs	for	customer–firm	interaction	and	provide	managers	
with	 knowledge	 about	 an	 effective	 mechanism	 to	 increase	 their	
innovation	performance.		

Drawing	on	theories	of	knowledge	flows	and	knowledge	creation,	
this	 study	 analyzes	 the	 results	 of	 customer	 collaboration	 in	 the	 online	
mode	 in	 comparison	with	 the	 results	 of	 customer	 collaboration	 in	 the	
offline	 mode.	 The	 data	 for	 the	 econometric	 analysis	 comes	 from	
managers	of	102	knowledge‐intensive	service	companies	in	Sweden.	The	
sample	 companies	 are	 characterized	 by	 exceptionally	 steady	 growth	
rates	during	2010	and	2011	(i.e.,	gazelle	companies).	

This	 study	 confirms	 the	 significance	 of	 ICT‐supported	
collaboration	 with	 customers	 for	 a	 firm’s	 innovation	 performance.	
Interacting	with	customers	using	online	methods	has	a	positive	effect	on	
companies’	 innovation	 output.	 Despite	 the	 fact	 that	 the	 sample	 gazelle	
companies	collaborate	more	intensely	with	customers	in	offline	settings,	
there	 is	 a	 clear	 effect	 on	 a	 firm’s	 probability	 of	 introducing	 product	
innovation	from	the	use	of	online	collaborative	methods.	Moreover,	two	
stages	of	new	service	development	are	 found	 to	be	associated	with	 the	
more	intense	use	of	online	methods	for	customer	collaboration,	whereas	
only	one	stage	is	supported	by	the	intense	use	of	offline	collaboration.	
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As	little	empirical	research	has	been	conducted	about	the	impact	
of	 online	 collaboration	 with	 customers	 on	 a	 firm’s	 innovation	
performance,	 the	 empirical	 evidence	 reported	 here	 makes	 a	 valuable	
contribution	to	this	highly	important	area.	

The	contribution	of	this	study	to	the	main	purpose	of	the	thesis	is	
the	newfound	evidence	of	online	methods	for	customer	involvement	as	a	
driver	of	a	firm’s	innovation	performance.		
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4.3	Study	3		
Managing	a	strategic	source	of	innovation:	online	users		

Published	as:	Bengtsson,	L.	and	Ryzhkova,	N.	(2013).	Managing	a	
strategic	source	of	innovation:	online	users.	International	Journal	of	
Information	Management	33(4):	655–662.	

The	 involvement	 of	 users	 in	 the	 innovation	process	 is	 one	 of	 the	 open	
innovation	mechanisms	 that	 could	accelerate	 innovation	processes	and	
benefit	 innovative	performance.	Online	 innovation	 tools	 can	be	used	 to	
involve	 users	 and	 customers	 in	 spawning	 ideas,	 sharing	 experiences,	
testing	 products,	 and	 designing	 new	 products.	 Yet,	 the	 change	 of	
innovation	 interface	 demands	 a	 change	 in	 the	 organizational	 ability	 to	
absorb,	 assess,	 and	 select	 contributions	 from	 the	 outside.	 Most	 open	
innovation	 literature	 takes	 an	 outside‐in	 perspective,	 rather	 than	 an	
inside‐out	or	a	management	perspective.	The	purpose	of	this	study	is	to	
develop	 a	 framework	 of	 management	 competences	 related	 to	 the	
effective	 implementation	 and	 management	 of	 three	 types	 of	 online	
innovation	tools.		

This	 study	 reports	 the	 implementation	 of	 an	 online	 innovation	
tool,	 called	 InnovationWorld,	 in	a	major	European	 telecom	company.	 It	
was	 revealed	 that	 the	 implementation	 process	 triggers	 challenges	 and	
the	development	of	management	practices.	The	challenges	and	practices	
have	 been	 analyzed	 using	 a	 framework	 of	 three	 types	 of	 online	
innovation	 tools	 and	 three	 types	 of	 management	 competences:	 (a)	
disclosure	 competence	 in	 order	 to	 find,	 direct,	 and	 motivate	 users	 to	
contribute;	 (b)	 appropriation	 competence	 in	 order	 to	 capture	 and	
protect	users’	contributions;	and	(c)	integration	competence	in	order	to	
direct,	transfer,	and	integrate	user	contributions	to	the	relevant	parts	of	
the	 organization.	 The	 three	 competences	 constitute	 a	 specific	 type	 of	
absorptive	capacity	for	online	user	innovation.	

The	 study	 provides	 a	 managerially	 relevant	 view	 of	 the	
complementarities	 between	 external	 sourcing	 of	 knowledge	 and	
necessary	 internal	 competences	 to	 reap	 the	 benefits	 of	 involving	users	
through	an	online	innovation	tool.		
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The	study	contributes	to	the	purpose	of	the	thesis	by	providing	an	
in‐depth	 investigation	 of	 an	 online	 innovation	 tool	 and	 uncovering	
companies’	 internal	 practices	 related	 to	 the	 implementation	 and	
management	 of	 various	 types	 of	 online	 innovation	 tools.	 The	 findings	
suggest	that	management	competences	comprising	a	specific	absorptive	
capacity	need	to	be	developed	in	order	to	benefit	from	user	involvement.	
The	next	study	is	designed	to	test	and	validate	this	suggestion.		
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4.4	Study	4		
Absorptive	capacity,	collaboration	with	customers,	and	 innovation	
performance	 of	 gazelle	 companies	 in	 knowledge‐intensive	
industries		

Published	as:	Ryzhkova	N.	and	Pesamma	O.	(2015).	Absorptive	capacity,	
collaboration	 with	 customers,	 and	 innovation	 performance	 of	 gazelle	
companies	 in	 knowledge‐intensive	 industries.	 International	 Journal	 of	
Innovation	Management.	In	Press.	

Knowing	 what	 customers	 want	 and	 how	 they	 use	 their	 products	
contributes	 to	 a	 company’s	 innovativeness.	 Absorptive	 capacity	 is	 one	
theoretical	 construct	 that	 explains	 how	 companies	 gain	 information	
about	 customers	 and	 how	 such	 information	 is	 applied	 in	 practice.	 Yet,	
the	empirical	evidence	on	the	relationship	between	absorptive	capacity	
and	knowledge	from	customers	is	still	 lacking.	This	study	proposes	and	
tests	 whether	 customer	 collaboration	 is	 supported	 by	 a	 specific	
absorptive	 capacity	 and	 whether	 it	 mediates	 the	 effect	 of	 absorptive	
capacity	 on	 innovation	 performance.	 An	 established	 and	 previously	
validated	 second‐order	 construct	 of	 absorptive	 capacity	was	 suggested	
to	 test	 these	 hypothesized	 relationships.	 To	 analyze	 the	 proposed	
relationships,	 structural	 equation	 modeling	 (SEM)	 was	 applied	 to	 a	
sample	 of	 120	 selected	 gazelle	 companies	 that	 have	had	 stable	 growth	
rates	from	2008	to	2011.		

The	 main	 finding	 of	 the	 study	 was	 that	 customer	 collaboration	
mediates	 the	 effect	 of	 absorptive	 capacity	 on	 innovation	 performance.	
This	 means	 that	 firms	 with	 a	 well‐developed	 absorptive	 capacity	 can	
improve	 the	effectiveness	of	 customer	collaboration	and,	 thus,	enhance	
innovation	 performance.	 Moreover,	 the	 success	 of	 collaboration	 with	
customers	was	 found	 to	be	 stronger	 for	 companies	 that	nurtured	 their	
absorptive	capacity	related	to	customer	knowledge.	Also,	companies	that	
embraced	 the	 merits	 of	 customer	 collaboration	 experienced	 an	
enhancement	of	their	innovation	performance.		

These	findings	support	and	complement	the	existing	research	on	
absorptive	capacity	and	user	innovation	by	confirming	the	importance	of	
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absorptive	 capacity	 in	 handling	 the	 difficulties	 of	 transferring	 user	
knowledge.		

The	 contribution	 of	 this	 study	 to	 the	 purpose	 of	 the	 thesis	 is	 to	
provide	empirical	support	to	the	suggestion	developed	in	the	case	study.		
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Chapter	5.	Results	and	discussion	

5.1	Returning	to	the	research	questions		
This	 thesis	 focuses	 on	 exploring	 the	 phenomenon	 of	 web‐enabled	
customer	involvement	in	innovation	activities	from	a	firm’s	perspective.	
This	 section	 discusses	 the	 findings	 derived	 from	 the	 four	 studies	 and	
reflects	 upon	 those	 findings	 in	 light	 of	 prior	 research.	 The	 chapter	 is	
organized	according	to	the	two	general	research	questions	addressed	in	
this	thesis:	

‐ How	is	web‐enabled	customer	involvement	used	to	support	firms’	
innovation	 process,	 and	 how	 does	 it	 impact	 innovation	
performance?	

‐ How	 can	 firms	 increase	 the	 impact	 of	 web‐enabled	 customer	
involvement	on	their	innovation	performance?	

As	 an	 introduction,	 Table	 6	 provides	 a	 summary	 of	 the	 studies	
and	their	contributions.	

Table	6.	Summary	of	contributions	of	the	four	studies	

Studies	 Main	goal	 Main	contribution	
Study	1	 To	 determine	 how	 the	

actual	 use	 of	 web‐based	
tools	changed	over	time	

It	was	found	that	the	sample	companies	in	all	
industries	 mainly	 implement	 web‐based	
tools	that	support	the	initial	and	final	stages	
of	the	innovation	process.		
Social	 media	 tools	 became	 more	 popular	
among	the	sample	companies.		
The	 food	 and	 toiletries	 companies	 focus	 on	
supporting	 the	 initial	 and	 final	 stages	of	 the	
innovation	 process,	 while	 the	 motorcycle,	
automotive,	and	some	electronics	companies	
tend	to	 involve	customers	 in	other	stages	of	
product	development	as	well.		
Open	source	mechanisms	are	more	common	
on	 the	 websites	 run	 by	 telecommunication	
companies	 than	 on	 the	 websites	 of	 the	
companies	 in	 the	 five	 manufacturing	
industries.	
Finally,	 only	 the	 large	 companies	 adopt	
innovative	 web‐based	 tools	 that	 support	
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different	stages	of	the	innovation	process.	

Study	2	 To	 explore	 the	
relationship	between	the	
use	 of	 online	 methods	
for	 collaboration	 with	
customers	 and	 firms’	
innovation	performance	

The	significance	of	online	collaboration	with	
customers	 for	 a	 firm’s	 innovation	
performance	 is	 confirmed.	 Specifically,	 the	
gazelle	 companies	 that	 often	 collaborated	
with	customers	with	the	help	of	the	Internet	
and	other	ICT	tools	had	a	higher	probability	
of	introducing	service	innovations	than	those	
gazelles	 that	 less	 frequently	 collaborated	
with	customers	online.	

Study	3	 To	develop	a	 framework	
of	 management	
competences	 related	 to	
online	 innovation	 tools	
in	 order	 to	 inform	
research	 and	
management	 practice	
about	 issues	 related	 to	
its	implementation		

The	 major	 challenges	 identified	 concern,	
firstly,	 finding	 and	 motivating	 users	 to	
participate	 in	 online	 idea	 generation,	
prototype	testing,	and	product	development;	
secondly,	 compensating	 users	 for	 their	
contributions;	 and	 thirdly,	 internal	 transfer	
and	 further	 development	 of	 acquired	 users’	
inputs.		
The	 major	 practices	 developed	 by	 the	
company	 to	 handle	 these	 challenges	 form	
three	management	competences,	i.e.,	specific	
absorptive	 capacity	 for	 online	 user	
innovation.	 The	 three	 competences	 are	
disclosure	 competence,	 appropriation	
competence,	and	integration	competence.		

Study	4	 To	 examine	 the	 role	 of	
absorptive	capacity	as	an	
internal	 mechanism	 that	
enables	 companies	 to	
advance	 innovative	
performance	 by	
engaging	in	collaborative	
efforts	with	customers	

The	 analysis	 demonstrates	 that	 absorptive	
capacity	 influences	 the	 effectiveness	 of	
collaboration	with	customers,	and	successful	
customer	 collaboration	mediates	 the	 impact	
of	absorptive	capacity	on	a	firm’s	innovation	
performance.	

	 Study	 1	 set	 the	 groundwork	 for	 the	 present	 investigation	 by	
exposing	 the	 extent	 of	 web‐enabled	 customer	 involvement	 for	
companies	 and	 its	 dynamics.	 Study	 2	 uncovered	 and	 empirically	
validated	 the	 relationship	between	web‐enabled	 customer	 involvement	
and	firms’	innovation	performance.	In	Study	3,	practices	of	a	progressive	
use	of	 the	web	 for	customer	 involvement	were	 investigated	 to	uncover	
associated	 challenges	 and	ways	 to	 handle	 them.	 In	 Study	4,	 the	 role	 of	
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absorptive	 capacity	was	 explained	 and	 confirmed	 as	 a	 prerequisite	 for	
successful	collaboration	with	customers.	

5.1.1	How	is	web‐enabled	customer	involvement	used	by	firms	to	
support	the	innovation	process,	and	how	does	it	impact	innovation	
performance?	
According	 to	 the	 investigation	 of	 websites	 of	 large	 international	
companies	 (Study	 1),	 28	 web‐based	 tools	 adopted	 by	 the	 companies	
support	mainly	the	initial	and	the	final	stages	of	the	innovation	process.	
Web‐enabled	 customer	 involvement	 in	 product	 design	 and	 product	
testing	stages	of	the	innovation	process	has	not	been	fully	appreciated	by	
the	 sample	 firms.	 Evidently,	 the	 majority	 of	 the	 firms	 favor	 online	
versions	 of	 traditional	market	 research	 techniques	 to	 collect	 customer	
information	 and	 promote	 new	 products	 and	 services.	 Only	 a	 few	 large	
companies,	i.e.,	Dell,	Pringles,	Volkswagen,	Ericsson,	and	Vodafone,	stand	
out,	because	they	employ	more	advanced	web‐based	tools.	For	instance,	
Dell	 created	 a	website	 that	 is	 dedicated	 to	 generating	 ideas	 in	peer‐to‐
peer	 collaboration.	 Volkswagen,	 Ericsson,	 and	 Vodafone	 organized	
virtual	 communities	 in	 order	 to	 involve	 users	 in	 discussing	 new	 ideas	
and	 competing	 for	 new	 product	 and	 service	 development.	 Sony	 and	
Apple	 are	 the	 only	 two	 companies	 that	 use	 the	 Internet	 to	 extensively	
obtain	 user	 feedback.	 These	 two	 companies	 also	 created	 separate	
websites	 to	 support	 customer	 relationships.	 One	 of	 the	 possible	
explanations	of	these	results	 is	 that	 the	 large	 firms	have	more	financial	
resources	 and	 technical	 expertise	 to	 invest	 in	 the	 implementation	 and	
maintenance	 of	 more	 technically	 complex	 web‐based	 methods	
supporting	product	design	and	product	testing.	It	is	possible	that	the	big	
companies	 want	 to	 experiment	 with	 the	 progressive	 web‐based	
methods.	Conceivably,	not	all	web‐based	tools	that	are	made	available	on	
the	companies’	websites	may	be	used	by	customers.	So,	 it	 is	 impossible	
to	 conclude	whether	 those	 few	 large	 companies	 that	 employ	 advanced	
web‐based	 tools	 receive	 a	 higher	 number	 of	 significant	 or	 valuable	
customer	inputs.	However,	it	is	probably	also	important	that	companies	
present	themselves	as	caring	and	appreciative	of	customer	involvement	
in	their	innovation	activities.		
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Despite	all	of	the	pledged	advantages	and	an	anticipated	increase	
in	the	adoption	level	of	progressive	web‐based	methods	and	tools	due	to	
rapidly	developing	ICTs,	the	comparison	revealed	no	major	escalation	of	
the	 usage	 of	 advanced	 web‐based	 tools	 among	 firms	 from	 2005	 until	
2009.	Apparently,	companies	are	not	yet	convinced	that	 investments	 in	
the	 adoption	 of	 such	 methods	 will	 reap	 rewards.	 Another	 explanation	
would	 be	 that	 companies	 are	 not	 ready	 to	 open	 up	 their	 innovation	
processes	for	active	users.	Further	results	about	important	changes	that	
emerged	 in	 the	 firms’	 patterns	 of	 customer	 involvement	 on	 the	 web	
suggest	 that	 companies	may	want	 to	benefit	 from	users’	 creativity,	 but	
retain	control	over	their	internal	innovation	processes.		

It	was	 revealed	 that	 the	 companies	 are	 actively	 building	 on	 the	
social	dimension	of	customer	knowledge	that	is	co‐created	online.	Web‐
based	 tools,	 such	 as	 virtual	 communities	 and	 social	 media,	 received	
much	 more	 popularity	 among	 the	 companies	 than	 they	 had	 in	 2005,	
when	the	benchmark	study	was	done.	Companies	are	currently	tapping	
into	 the	 collective	 intelligence	 of	 groups	 of	 customers	 through	
organization	 or	 by	 following	 discussions	 about	 new	 offerings,	 existing	
products,	or	companies’	promotional	activities.	While	this	study	does	not	
uncover	 whether	 the	 companies	 favor	 this	 trend	 because	 it	 results	 in	
innovation‐related	 improvements	 or	 because	 it	 helps	 to	 enhance	
customer	 relationships	 and	 brand	 image,	 it	 is	 interesting	 to	 note	 that	
peer‐to‐peer	interaction	is	recognized	as	an	important	element	of	value	
creation.		

Another	 important	 finding	 concerns	 the	 variation	 in	 the	 web‐
based	tools’	use	by	companies	in	different	industries	(Study	1).	Study	1	
revealed	that	industry	specificity	plays	a	significant	role	in	the	diffusion	
of	 web‐based	 methods	 and	 tools.	 Apparently,	 companies	 from	 those	
industries	where	mass	customization	has	been	a	conventional	tactic	for	
satisfying	 diverse	 customer	 needs	 (specifically,	 automotive	 and	
motorcycle)	 appear	 to	 lead	 in	 the	 use	 of	 web‐based	 tools	 for	 product	
design	and	product	testing.	However,	true	frontrunners	in	web‐enabled	
customer	 involvement	 are	 companies	 operating	 in	 industries	 where	
knowledge	 is	 relatively	 easy	 to	 share,	 like	 a	 code	 in	 open	 source	
software.	 Electronics	 and	 telecommunications	 companies	 are	 exemplar	
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industries	 where	 products	 or	 services	 are	 possible	 to	 co‐develop	 by	
revealing	 some	 knowledge	 through	 the	 use	 of	 web‐based	 methods.	
Advanced	 users	 (often	 developers)	 can	 improve	 existing	 products	 or	
develop	 new	 offerings	 by	 building	 on	 disclosed	 information.	 In	
particular,	 telecommunications	 firms	 are	 willing	 to	 collaborate	 with	
independent	 innovators	 by	 using	 their	 websites	 to	 offer	 software	
development	 kits	 and	 online	 forums	 for	 testing	 and	 sharing	
developments	(see	Fig.	5).	

	

Fig.	5.	The	use	of	web‐based	tools	in	manufacturing	and	service	
(telecommunications)	industries	

From	 “Web‐based	 customer	 innovation:	 a	 replication	 with	 extension”	 by	
Ryzhkova,	N.	2012.	 	 Innovation:	Management,	Policy	&	Practice	14(3):	419–433.	
Copyright	Taylor&Francis.	Reprinted	with	permission.	
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Despite	a	wide	range	of	web‐based	methods	and	tools	available	to	
support	the	innovation	process,	companies	still	do	not	involve	customers	
as	co‐creators	or	co‐producers	(Study	1).	Nevertheless,	it	becomes	even	
more	interesting	to	understand	whether	and	how	firms	manage	to	apply	
customer	 knowledge	 that	 is	 obtained	 through	 web‐based	 methods	 to	
innovation	purposes.	 According	 to	 the	 results	 of	 Study	 2,	 collaborating	
with	 customers	 using	 online	 methods	 increases	 the	 probability	 of	
introducing	service	innovations	by	about	3%,	compared	to	firms	that	do	
not	 exploit	 this	 type	 of	 collaboration.	 Therefore,	 there	 is	 evidence	 of	 a	
clear	 effect	 of	web‐enabled	 customer	 involvement	on	 firms’	 innovation	
performance	 (Study	 2).	 	 The	 sample	 companies	 mainly	 involve	
customers	to	support	the	idea	generation	and	development	stages	of	the	
new	 service	 development.	 It	 can,	 thus,	 be	 alleged	 that	 the	 companies	
employ	 both	 simple	 online	 versions	 of	 traditional	 market	 research	 as	
well	 as	 more	 complex	 web‐based	 methods	 for	 customer	 involvement.	
This	finding	is	compliant	with	the	results	of	Study	1	that	are	relevant	for	
service	 industries.	 It	 is	 possible	 that	 manufacturing	 companies	 that	
seemingly	 do	 not	 implement	 web‐based	 methods	 to	 support	 the	
development	 stage	 of	 the	 innovation	 process	 to	 the	 same	 extent	 as	
service	firms	(Study	1)	would	not	have	demonstrated	the	same	increase	
in	 their	 innovation	 performance.	 When	 interpreting	 these	 findings,	 it	
must	 be	 considered	 that	 perhaps	 the	 increase	 in	 the	 probability	 of	
introducing	 innovations	 is	 due	 not	 to	 general	 web‐enabled	 customer	
involvement,	 but	 in	 particular,	 to	 the	 use	 of	 less	 common	 web‐based	
methods	that	support	the	development	stage.			

To	 conclude,	 Study	 1	 and	 Study	 2	 respond	 to	 the	 first	 general	
research	question	by	empirically	investigating	the	phenomenon	of	web‐
enabled	 customer	 involvement.	 It	 was	 revealed	 that	 companies	 use	
various	web‐based	methods	to	support	different	stages	of	the	innovation	
process	and	that	such	methods	influence	firms’	innovation	performance.	
In	 effect,	 it	 was	 found	 that,	 notwithstanding	 the	 limited	 diffusion	 of	 a	
number	of	web‐based	methods,	companies	do	increase	their	innovation	
performance	when	implementing	such	methods.		
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5.1.2	How	can	firms	increase	the	impact	of	web‐enabled	customer	
involvement	on	their	innovation	performance?			
In	 order	 to	 understand	 what	 could	 hinder	 companies	 from	 benefiting	
from	 various	 web‐based	 methods,	 the	 internal	 processes	 of	 a	 large	
telecommunications	company	that	organized	and	ran	an	online	platform	
for	 customer	 involvement	 were	 scrutinized	 (Study	 3).	 The	 company	
implemented	simple	online	tools	and	more	complex	web‐based	methods.	
The	web‐based	tools	were	organized	on	the	company’s	website	in	three	
zones:	the	first	zone	was	a	platform	for	user	ideas,	the	second	zone	was	
for	 developers	 to	 develop	mobile	 software,	 and	 the	 third	 zone	was	 for	
the	 trial	 of	 beta	 mobile	 services.	 To	 develop	 the	 framework,	 previous	
literature	 was	 used	 to	 categorize	 online	 innovation	 tools	 into	 three	
broad	 categories,	 according	 to	 their	main	 function:	 searching	 and	 idea	
generation,	 development	 and	 prototyping,	 and	 simulation	 and	 testing.	
The	 three	 types	 correspond	well	 to	 the	 three	 zones	 on	 the	 company’s	
website.	By	following	the	operation	of	the	online	platform	over	time,	we	
discovered	 that	 the	 company	 experienced	 challenges	 that	 were	
appearing	gradually	as	 it	was	moving	forward	with	the	implementation	
and	exploitation	of	each	type	of	online	innovation	tool.	First,	managers	of	
the	 company	 faced	 difficulties	 related	 to	 the	 initial	 disclosure	 of	
information	and	 introduction	of	the	online	tools	 to	users.	The	company	
needed	to	find	and	motivate	the	“right”	users	to	contribute	as	well.	After	
the	users	started	sharing	their	ideas	and	opinions,	the	managers	realized	
that	 there	 was	 a	 problem	 with	 capturing	 co‐created	 knowledge	 and	
protecting	 the	valuable	 inputs	 from	someone	else.	Finally,	 the	acquired	
user	knowledge	needed	to	be	developed	further	and	integrated	into	the	
company’s	innovation	process.	The	challenges	appeared	to	be	relevant	to	
all	 three	 types	 of	 online	 innovation	 tools.	 However,	 finding	 and	
motivating	 users	 to	 contribute	 to	 the	 idea	 generation	 zone	 was	 more	
demanding	 than	 interacting	 with	 developers,	 because	 managers	 had	
little	experience	in	collaborating	with	individual	users	for	innovation.	As	
a	 result	 of	 this	 research	 (Study	3),	we	have	determined	 that	managers	
face	 three	major	 types	 of	 challenges:	 (a)	 finding	 and	motivating	 users,	
(b)	 appropriating	 users’	 contributions,	 and	 (c)	 integrating	 users’	
contributions	(see	Fig.	6).		
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Fig.	6.	Managerial	challenges	related	to	the	implementation	of	online	
innovation	tools	and	types	of	management	competences	

From	“Managing	a	strategic	source	of	innovation:	online	users.”	by	Bengtsson,	L.	
&	Ryzhkova,	N.	2013.	 International	 Journal	 of	 Information	Management	33(4):	
655–662.	Copyright	2013	Elsevier	Ltd.	Reprinted	with	permission.	

The	 company	 coped	 with	 the	 challenges	 in	 three	 ways:	 from	
previous	 experience,	 through	 vicarious	 learning,	 and	 through	 learning‐
by‐doing.	 It	 was	 found	 that	 the	 company	 developed	 new	 practices	 to	
handle	 the	 challenges,	 which	 formed	 three	 relevant	 management	
competences:	 (a)	 disclosure	 competence	 in	 order	 to	 find,	 direct,	 and	
motivate	users	 to	contribute;	(b)	appropriation	competence	 in	order	to	
capture	and	protect	users’	contributions;	and	(c)	integration	competence	
in	 order	 to	 direct,	 transfer,	 and	 integrate	 users’	 contributions	 to	 the	
relevant	parts	of	the	organization	(See	Fig.	7).		
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Fig.	7.	Management	practices	in	relation	to	the	implementation	of	online	
innovation	tools	and	types	of	management	competences	

From	“Managing	a	strategic	source	of	innovation:	online	users.”	by	Bengtsson,	L.	
&	Ryzhkova,	N.	2013.	 International	 Journal	 of	 Information	Management	33(4):	
655–662.	Copyright	2013	Elsevier	Ltd.	Reprinted	with	permission.	

The	 three	 management	 competences	 are	 formed	 along	 the	
process	of	handling	the	challenges.	The	process,	therefore,	resembles	the	
four	learning	processes	of	absorptive	capacity:	acquisition,	assimilation,	
transformation,	and	exploitation,	as	conceptualized	by	Zahra	and	George	
(2002).	 Following	 Piller	 and	 Ihl	 (2009),	 we	 suggested	 that	 the	 three	
management	 competences	 constitute	 a	 specific	 absorptive	 capacity	 for	
realizing	the	potential	of	web‐enabled	customer	involvement.		

A	 similar	 assumption	 about	 a	 specific	 absorptive	 capacity	 that	
should	 be	 developed	 to	 improve	 the	 effectiveness	 of	 customer	
involvement	 in	 innovation	 activities	 underlies	 the	 theoretical	model	 of	
Study	 4.	 The	 model	 proposed	 and	 tested	 the	 impact	 of	 all	 four	
dimensions	of	 absorptive	 capacity	 on	 the	 effectiveness	 of	 collaboration	
with	customers.	It	also	verified	the	ultimate	impact	of	efficient	customer	
collaboration	 on	 a	 firm’s	 innovation	 performance	 through	 the	 effect	 of	
absorptive	capacity.	First,	we	found	that	all	four	dimensions	contributed	
to	the	impact	of	absorptive	capacity	on	successful	customer	involvement.	
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In	particular,	the	sample	gazelle	companies	showed	stronger	effects	from	
transformation	and	exploitation	than	from	acquisition	and	assimilation.	
This	 is	 especially	 interesting	 because	 most	 of	 the	 existing	 literature	
considered	 acquisition	 and	 assimilation	 to	 be	 the	 most	 important	
elements	 of	 absorptive	 capacity	 and	 neglected	 the	 roles	 of	
transformation	 and	 exploitation	 (Corvello	 et	 al.,	 2012).	 It	 is	 also	
important	 to	 mention	 that	 this	 study	 was	 possibly	 the	 first	 one	 that	
proved	 the	 impact	 of	 absorptive	 capacity	 on	 the	 effectiveness	 of	
customer	 involvement	 measured	 by	 firm	 satisfaction	 and	 several	
performance	measures.	Most	previous	studies	demonstrated	the	similar	
effect	 of	 absorptive	 capacity	 on	 the	 probability	 to	 collaborate	 with	
customers	 (Muscio,	 2007)	 or	 the	 intensity	 of	 collaboration	 (Clausen,	
2013).	 We	 also	 confirmed	 that	 successful	 customer	 involvement	
enhances	 companies’	 innovation	 performance.	 Finally,	 the	 mediated	
model	was	verified,	which	means	 that	strong	absorptive	capacity	could	
facilitate	customer	involvement,	which	in	turn,	could	enhance	innovation	
performance.	 An	 alternative	 assumption	 for	 the	 relationships	 between	
absorptive	capacity,	customer	involvement,	and	innovation	performance	
could	be	claimed,	based	on	some	empirical	research	(Kostopoulos	et	al.,	
2011).	 Knowledge	 from	 customers	 could	 make	 absorptive	 capacity	
stronger,	 which	 then	 could	 impact	 innovation	 performance.	 While	 it	
must	 be	 admitted	 that	mutual	 effects	 between	 absorptive	 capacity	 and	
customer	 involvement	 could	 be	 expected,	 the	measures	 applied	 in	 this	
research	 make	 it	 clear	 that	 absorptive	 capacity	 is	 a	 set	 of	 learning	
processes,	 and	 the	effectiveness	of	 customer	 involvement	 is	a	 resulting	
outcome.			

Jointly,	 Study	 3	 and	 Study	 4	 addressed	 the	 second	 general	
research	question	by	 revealing	 the	 fact	 that	 absorptive	 capacity	 that	 is	
formed	 by	 management	 practices	 and	 corresponding	 management	
competences	 could	 increase	 the	 impact	 of	 customer	 involvement	 on	
firms’	 innovation.	 It	 must	 be	 noted	 that,	 in	 Study	 4,	 the	 concept	 of	
customer	 involvement	was	applied	without	specifying	the	use	of	online	
or	 offline	 methods.	 Admittedly,	 it	 becomes	 more	 difficult	 to	 jointly	
discuss	 the	 results	 of	 the	 findings	 of	 Study	 3	 and	 Study	 4.	 Conclusions	
about	 the	 specific	 absorptive	 capacity	 for	 web‐enabled	 customer	
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involvement	 are	 not	 straightforward.	 However,	 the	 majority	 of	 the	
sample	companies	in	Study	4	reported	regular	usage	of	online	methods.	
It	 is,	thus,	possible	to	assume	that	results	can	be	interpreted	in	relation	
to	web‐enabled	customer	involvement.		
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Chapter	6.	Limitations,	contributions,	
conclusions,	and	further	research	

6.1	Limitations	
The	thesis	has	several	 limitations	that	may	be	reasonable	to	accentuate	
before	 drawing	 any	 conclusions.	 One	might	 find	 that	 the	 discussion	 of	
the	 challenges	 associated	 with	 web‐based	 methods	 should	 include	 a	
more	critical	analysis	of	the	existing	literature.	Challenging	the	accepted	
assumptions	 about	 the	 weaknesses	 and	 risks	 of	 web‐based	 methods	
would	 provide	 an	 interesting	 perspective.	 However,	 it	 was	 found	 that	
few	 prior	 studies	 could	 inform	 about	 the	 associated	 difficulties.	
Consequently,	I	found	it	necessary	to	make	use	of	the	existing	articles	by	
building	 on	 their	 findings	 and	 allow	 further	 research	 to	 question	 the	
resulting	 insights.	 Management	 practice	 journals	 do	 publish	 articles	
suggesting	 a	 possible	 list	 of	 challenges	 and	 corresponding	 strategies.	
However,	 such	 publications	 are	 targeted	 practitioners,	 so	 they	 are	 not	
sufficiently	specific	and	detailed	in	their	analysis	and	discussions.	

Further,	 it	 may	 be	 argued	 that	 management	 competences	 and	
their	relationships	with	capabilities	and	capacities	were	discussed	rather	
briefly	 in	 the	 thesis.	 While	 the	 importance	 of	 the	 research	 matter	 is	
obvious,	there	are	still	too	many	blurred	notions	about	the	concepts	that	
are	 impossible	 to	 clarify	 within	 a	 section	 of	 this	 thesis.	 Therefore,	 I	
decided	 to	 rely	 on	 the	 most	 consistent	 literature	 about	 absorptive	
capacity.	

6.2	Contributions	

6.2.1	Theoretical	contributions	
The	theoretical	contribution	of	this	thesis	 is	dispersed	in	various	fields,	
especially	in	customer	involvement	literature	and	online	tools	research,	
open	innovation,	and	management	studies.	Much	of	the	prior	research	on	
the	collaboration	with	customers	 focuses	on	a	user’s	perspective.	Lead‐
user	research	explores	the	characteristics	and	motivations	of	particular	
users,	 and	 it	 assesses	 the	 quality	 of	 their	 ideas	 (Björk	 &	 Magnusson,	
2009;	Kristensson	et	al.,	2004;	Kristensson	et	al.,	2002;	Morrison	et	al.,	
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2000;	Schuhmacher	&	Kuester,	2012;	Schweitzer	et	al.,	2014).	Marketing	
and	 innovation	 studies	 scholars	 investigate	 various	 types	 of	 users	 and	
their	 contributions	 to	 different	 stages	 of	 new	 product	 development	
through	various	communication	channels	(Brockhoff,	2003;	Mahr	et	al.,	
2014).	This	thesis	provides	a	different	perspective	on	collaboration	with	
ordinary	 and	 lead	 users:	 a	 firm’s	 internal	 processes	 and	 innovation	
outcomes	are	the	point	of	interest.		

Linking	 customer	 collaboration	 as	 an	 open	 innovation	 practice	
with	extant	management	theories,	such	as	absorptive	capacity,	helps	to	
clarify	 theoretical	 underpinnings	 that	 are	 implicitly	 present	 in	 open	
innovation.	 A	 blend	 of	 various	 innovation	 practices	 constituting	 open	
innovation	and	 its	multidimensional	 nature	 implies	 that	 the	model	 can	
be	 better	 understood	 by	 bringing	 together	 different	 management	
theories.	 Each	 theory	 is	 able	 to	 explain	 only	 some	 aspects	 of	 the	 open	
innovation	 phenomenon.	 This	 thesis	 explains	 and	 provides	 empirical	
evidence	 regarding	 the	 role	 of	 absorptive	 capacity	 as	 an	 internal	
mechanism	that	facilitates	user	knowledge	transfer	and	integration.	It	is	
argued	 and	 shown	 in	 this	 thesis	 that	 the	 efficiency	 of	 customer	
collaboration	 as	 an	 open	 innovation	 practice	 is	 dependent	 on	 the	
development	 of	 particular	 management	 competences,	 constituting	 a	
specific	 absorptive	 capacity.	 These	 findings	 are	 compliant	with	 studies	
on	 complementarities	 between	 external	 knowledge	 sourcing	 and	
necessary	 internal	competences	(Cassiman	&	Veugelers,	2006;	Cohen	&	
Levinthal,	 1990).	 In	 this	 way,	 the	 thesis	 contributes	 to	 the	 nascent	
research	 about	 strategies	 and	 competences	 that	 are	 needed	 to	 enable	
efficient	open	 innovation	practices	(Foss	et	al.,	2011;	Kristensson	et	al.,	
2008;	Lichtenthaler	&	Lichtenthaler,	2009;	Salter	et	al.,	2014).		

Also,	few	state‐of‐the‐art	articles	started	disclosing	the	matter	of	
management	 action	 related,	 particularly,	 to	 open	 innovation	 with	
customers	(Globocnik	&	Salomo,	2014;	Kock	et	al.,	2014;	Langer	&	Seidel,	
2014;	 Salter	 et	 al.,	 2014).	 The	 findings	 of	 these	 papers	 indicate	 that	
certain	 management	 practices	 may	 be	 instrumental	 for	 some	 areas	 of	
external	knowledge	sourcing	(such	as	idea	generation),	but	not	effective	
for	others.	The	results	call	for	further	research	on	the	implementation	of	
customer	 ideas	 and	 the	 real	 value	 for	 firms	 from	 idea	 sourcing.	 The	
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studies	 of	 this	 thesis	 address	 this	 call	 by	 showing	 that	 different	
management	practices	are	needed	to	support	various	stages	of	customer	
knowledge	sourcing.	The	thesis	also	suggests	that	the	development	of	all	
management	 competences	 (elements	 of	 specific	 absorptive	 capacity)	
result	in	effective	customer	collaboration.		

Previous	 research	 on	 open	 innovation	 has	 demonstrated	 the	
importance	and	difficulty	of	motivating	external	actors	to	contribute	(Di	
Gangi	et	al.,	2010).	The	results	of	 the	thesis	conform	to	and	extend	this	
insight	by	distinguishing	between	motivation	challenges	for	three	types	
of	 online	 innovation	 tools:	 idea	 generation,	 testing	 and	 prototype	
development,	 and	 design	 and	 simulation.	 The	 challenge	 of	 finding	 and	
motivating	 users	 and	 independent	 developers	 to	 share	 their	 ideas	 or	
provide	opinions	about	beta	versions	of	mobile	services	was	found	to	be	
most	 severe	 because	 users	 vary	 in	 their	 skills	 and	 interests.	
Furthermore,	 this	 thesis	 also	 identifies	 challenges	 related	 to	 customer	
involvement	 in	 other	 stages	 of	 the	 innovation	 process,	 thereby	
contributing	 to	 the	 discussion	 on	 barriers	 to	 customer	 involvement	
(Berger	 et	 al.,	 2005;	 Paasi	 et	 al.,	 2014;	 Schaarschmidt	 &	 Kilian,	 2014).	
Therefore,	 this	 thesis	 offers	 a	 comprehensive	 view	 on	 web‐enabled	
customer	involvement	as	an	open	innovation	practice.		

In	 answering	 the	 second	 research	 question,	 the	 thesis	 gives	
insights	 about	ways	 in	which	 companies	 can	 increase	 the	 efficiency	 of	
web‐enabled	 customer	 involvement.	 Although	 there	 has	 been	 some	
preliminary	work	published	on	 this	 issue	 in	 recent	years	 (Nambisan	et	
al.,	1999;	Nambisan	&	Baron,	2010;	Prandelli	et	al.,	2008),	few	empirical	
studies	exist.	This	thesis	links	knowledge	about	the	risks	and	challenges	
of	 collaborating	 with	 users	 to	 theories	 from	 management	 and	
organizational	studies	about	firms’	learning	processes	and	management	
competences,	 and	 it	 applies	 an	 empirical	 case	 in	 order	 to	 address	 this	
research	 gap.	 The	 findings	 about	 three	 specific	 management	
competences	that	handle	the	challenges	at	each	stage	of	implementation	
of	 various	 online	 innovation	 tools	 are	 important	 contributions	 to	 the	
literature	on	management	and	organizational	studies.		



82 
 

Customers	 and	users	with	 various	 traits	 can	provide	 companies	
with	 ideas	 for	 radical	 innovations	 or	 inspirations	 for	 more	 general	
trends	 (Magnusson,	 2009;	Mahr	 et	 al.,	 2014).	 For	 instance,	Magnusson	
(2009)	suggests	that	online	and	offline	methods	for	collecting	customer	
inputs	 in	 the	 early	 stages	 of	 the	 development	 process	 do	 not	 target	
specific	lead	users,	but	usually	reach	ordinary	users.	Thus,	firms	should	
consider	 such	 customer	 inputs	 as	 inspirations,	 rather	 than	 ideas	 for	
innovation	 (Gustafsson	 et	 al.,	 2012;	 Magnusson,	 2009;	 Ulwick,	 2002).	
Furthermore,	the	literature	on	customer	collaboration	has	found	positive	
effects	of	customer	involvement	on	innovation	outcomes	(e.g.,	Carbonell	
et	 al.,	 2009;	 Chatterji	 &	 Fabrizio,	 2014;	Wadell	 et	 al.,	 2013).	 Yet,	 some	
controversial	 results	 have	 been	 reported.	 It	 is	 rather	 unclear	 how	
collaboration	with	customer	impact	different	degrees	of	product	novelty	
(Tsai,	 2001).	 In	 answering	 the	 first	 research	 question,	 the	 thesis	
contributes	 to	 the	 literature	 on	 the	 role	 of	 the	 ICTs	 for	 customer	
collaboration	 by	 demonstrating	 the	 impact	 of	 web‐enabled	 customer	
involvement	 on	 a	 firm’s	 innovation.	 The	 findings	 of	 the	 thesis	 indicate	
that	 collaboration	 with	 customers	 improves	 a	 firm’s	 innovation	
performance.	 More	 specifically,	 companies	 that	 were	 using	 web‐based	
methods	 were	 found	 to	 be	 able	 to	 increase	 their	 probability	 of	
introducing	service	innovation.	The	findings	of	this	thesis	are	among	the	
first	 few	 to	 empirically	 demonstrate	 that	 knowledge	 solicited	 and	
acquired	 from	 customers	 by	means	 of	web‐based	methods	 can	 impact	
companies’	 innovation	performance.	 It	 implies	 that	 companies	are	able	
not	 only	 to	 obtain	 valuable	 inputs	 from	 customers,	 but	 also	 to	 absorb	
and	 utilize	 them	 in	 order	 to	 improve	 the	 ultimate	 outcome	 for	 each	
company—its	innovation	performance.	

Research	 on	 online	 tools	 and	 methods	 demonstrated	 the	 high	
potential	 of	 the	 Internet	 for	 involving	 external	 actors	 in	 innovation	
processes	(Verona	et	al.,	2006).	Collaboration	with	customers	supported	
by	web‐based	methods	was	proved	 to	be	more	efficient	and	affordable	
for	companies	(Prandelli	et	al.,	2008).	However,	most	empirical	studies	
explored	the	outcomes	of	employing	particular	web‐based	methods	(e.g.,	
Franke	 &	 Piller,	 2004;	 Fuller	 et	 al.,	 2008;	 Parjanen	 et	 al.,	 2012;	
Parmentier	 &	 Gandia,	 2013).	 This	 thesis	 considers	 web‐enabled	
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customer	 involvement	 as	 a	 firm’s	 overall	 strategy,	 comprising	 various	
web‐based	methods.	The	discovered	positive	 impact	 of	 such	 a	 strategy	
on	a	 firm’s	 innovation	performance	 is,	 therefore,	a	unique	and	valuable	
contribution	to	the	literature	on	online	methods	and	tools.	

According	 to	 the	 recent	 research,	 web‐based	 methods	 can	 be	
classified	with	regard	to	the	nature	of	collaboration	and	the	stage	of	new	
product	development	(Piller	&	Ilh,	2009).	The	front	end	of	the	innovation	
process	is	typically	more	intensely	supported	by	web‐enabled	customer	
involvement	 (Prandelli	 et	 al.,	 2006).	 Customer	 involvement	 in	 the	
development	 stage	 is	 associated	 with	 higher	 risks	 and	 efforts	 for	
companies	(Straub	et	al.,	2013).	The	findings	of	this	thesis	contribute	to	
this	 literature	by	reporting	 the	current	 levels	of	diffusion	of	web‐based	
methods	 and	 tools	 among	 companies	 in	 six	 industries.	 It	was	 revealed	
that	 there	 were	 still	 many	 advanced	 web‐based	 methods	 that	 are	
employed	by	only	a	fraction	of	companies.	Few	companies	that	engage	in	
extensive	and	active	interaction	with	customers	using	progressive	web‐
based	methods,	such	as	 idea	competitions,	user	 innovation	toolkits	and	
online	discussion	boards,	seem	to	be	less	worried	about	possible	risks	of	
customer	 involvement	 and	 associated	 costs	 due	 to	 their	 large	 size	 and	
available	financial	and	human	resources.	While	this	finding	is	compliant	
with	 the	 existing	 research	 (Sawhney	 et	 al.,	 2005),	 the	 results	 of	 the	
survey	 of	 small‐	 and	medium‐sized	 service	 companies	 reported	 in	 this	
thesis	showed	that	these	companies	also	involved	users	in	the	early	and	
development	stages	of	the	innovation	process.	This	may	indicate	that	the	
surveyed	companies	adopted	both	traditional	and	more	advanced	web‐
based	methods.	The	findings	concerning	the	adoption	levels	of	advanced	
web‐based	methods	 by	 service	 companies	 are	 believed	 to	 be	 valuable	
contributions	 to	 the	 literature	 on	 service	 research	 (Edvardsson	 et	 al.,	
2010;	Gustafsson	et	al.,	2012).		

Another	finding	concerning	the	increase	in	the	adoption	of	virtual	
communities	and	social	media	tools	contributes	to	the	promising	stream	
of	 research	 on	 social	 media	 (Alton	 &	 Chua,	 2013;	 den	 Besten,	 2012;	
Hennig‐Thurau	et	al.,	2010;	Gummerus	et	al.,	2012;	Sashi,	2012;	Sigala,	
2012).	 The	 results	 of	 this	 thesis	 confirm	 the	 growing	 importance	 of	
social	collaboration	for	companies.	In	some	way,	this	contribution	is	also	
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relevant	 to	 the	 user	 innovation	 research.	 Scholars	 of	 this	 research	
tradition	highlight	the	capacities	and	promote	the	rights	of	independent	
innovators	who	 often	 gain	 knowledge	 and	 skills	 by	 collaborating	with	
each	 other	 (Füller	 et	 al.,	 2013;	 von	 Hippel	 &	 von	 Krogh,	 2011).	 The	
newfound	increase	in	the	use	of	social	media	by	companies	indicates	that	
they	recognize	and	wish	to	build	upon	the	social	dimension	of	innovative	
users.	Enabling	users	to	collaborate	with	each	other	empowers	them	to	
be	 more	 active	 and	 independent	 innovators.	 User	 innovation	 scholars	
may	use	this	finding	to	further	their	arguments	about	the	possibilities	for	
companies	to	benefit	from	user	innovations.		

Finally,	the	thesis	analyzes	the	patterns	of	web‐enabled	customer	
involvement	 of	 knowledge‐intensive	 gazelle	 companies.	 Due	 to	 rather	
unknown	 factors,	 gazelle	 companies	 manage	 to	 stay	 financially	 stable	
when	 other	 companies	 cease	 to	 exist.	 Scholars	 have	 recently	 become	
interested	 in	uncovering	 reasons	 for	 this	 exceptional	 ability	 (Bavdaž	et	
al.,	2010).	 It	 is	a	nascent	area	of	research,	 to	which	this	thesis	provides	
knowledge	 about	 how	 gazelle	 companies	 employ	 customers	 in	 their	
innovation	process.	It	was	revealed	in	the	thesis	that	the	sample	gazelle	
companies	successfully	innovated	with	customers	online	during	the	idea	
generation	and	the	development	stages	of	the	new	service	development.	
In	 this	 way,	 the	 thesis	 offers	 a	 possible	 explanation	 for	 the	 gazelles’	
stable	growth	rates.		

6.2.2	Implications	for	practice	
The	 practices	 of	 collaborating	with	 customers	 for	 innovation	 purposes	
are	already	well‐established	among	companies.	Managers	of	companies	
mostly	realize	the	benefits	of	customer	involvement	for	their	companies.	
Yet,	 there	 are	 often	 barriers	 for	 enjoying	 these	 benefits;	 managers’	
perceptions	 about	 them	 are	 not	 always	 accurate	 (Bartl	 et	 al.,	 2012;	
Straub	 et	 al.,	 2013).	 This	 thesis	 provides	 important	 insights	 about	 the	
benefits,	the	barriers,	and	ways	to	handle	them.	

This	study	clearly	shows	that	web‐enabled	customer	involvement	
in	 innovation	 activities	 is	 a	 practice	 that	 has	 impact	 on	 innovation	
outcomes	 of	 companies	 in	 various	 industries.	 The	 results	 indicate	 that	
different	 web‐based	 methods	 contribute	 to	 the	 various	 stages	 of	 the	



85 
 

innovation	process	 and	 that	 the	diffusion	 of	 such	methods	differs	with	
regard	 to	 different	 industries	 and	 companies’	 profiles.	 Managers	 may	
find	it	instrumental	to	determine	from	this	thesis	how	their	competitors	
use	 the	 Internet	 to	 support	 the	 innovation	 process.	 This	 knowledge	
should	 help	 managers	 to	 develop	 their	 own	 strategy	 of	 collaborating	
with	 customers,	 which	 seems	 essential	 in	 order	 to	 keep	 pace	 with	
industries’	trendsetters.		

It	 was	 also	 demonstrated	 that	 engaging	 in	 online	 collaboration	
with	 customers	 could	 be	 rewarded	 by	 an	 increased	 probability	 of	
introducing	 innovations.	 Such	 findings	 could	 be	 a	 strong	 incentive	 for	
many	 companies	 to	 engage	 in	 web‐enabled	 customer	 involvement.	 In	
particular,	service	companies	should	be	determined	to	reveal	methods	to	
increase	their	probability	to	introduce	incremental	innovations	by	using	
such	 a	 strategy.	 Certainly,	 decisions	 about	 engaging	 in	 web‐enabled	
customer	 involvement	 should	 be	 taken	 with	 the	 consideration	 of	
possible	risks.	

This	 thesis	 found	 that	 firms	 face	 a	 number	 of	 challenges	 when	
they	adopt	novel	web‐based	methods.	The	three	challenges	of	disclosure,	
appropriation,	 and	 integration	 were	 described	 and	 analyzed	 in	 detail,	
thereby	 providing	 useful	 knowledge	 for	 managers.	 Understanding	
possible	 difficulties	 could	 help	 managers	 to	 develop	 more	 realistic	
strategies	and	set	clearer	targets.		

Finally,	 a	 framework	 that	 contains	 the	 detailed	 description	 of	
management	practices	to	handle	the	challenges	gives	managers	concrete	
practical	guidelines.	The	 thesis	empirically	confirmed	the	need	to	 focus	
on	all	dimensions	of	absorptive	capacity	 in	order	to	make	web‐enabled	
customer	 involvement	 more	 efficient.	 Using	 the	 framework	 to	 learn	
practices	 and	 strategies	 for	 coping	with	 challenges	 is,	 in	 fact,	 a	way	 to	
develop	 necessary	 competences	 that	 constitute	 a	 specific	 absorptive	
capacity.	  	
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6.3	Conclusions	
Opportunities	 that	 are	 created	 by	 web‐enabled	 customer	 involvement	
can	 be	 exploited	 more	 effectively	 once	 the	 implications	 related	 to	 the	
implementation	 of	 web‐based	 methods	 are	 recognized	 from	 a	 firm’s	
perspective.	 This	 perspective	 provides	 a	 management	 team	 with	 an	
improved	understanding	of	the	(1)	impact	that	web‐based	methods	can	
have	 on	 a	 firm’s	 innovation,	 (2)	 challenges	 that	 ensue	 from	 the	
implementation	 of	 web‐based	 methods,	 and	 (3)	 management	
competences	that	are	needed	to	handle	the	challenges.	

Insights	 from	 this	 thesis	 on	web‐enabled	 customer	 involvement	
from	 the	 management‐relevant	 view	 present	 an	 opportunity	 to	 make	
web‐based	 methods	 a	 more	 common	 and	 effective	 practice	 among	
companies	 in	various	 industries.	Given	the	advantages	of	such	methods	
in	terms	of	satisfying	various	customers,	unleashing	their	creativity,	and	
providing	 joy	 from	 communicating	 and	 innovating	 with	 others,	 an	
increased	 adoption	 of	 web‐based	 methods	 could	 lead	 to	 both	 an	
improved	 innovation	 performance	 of	 firms	 and	 continuing	 and	
sustainable	user–firm	relationships.			

The	findings	of	this	thesis	should	encourage	scholars	to	continue	
researching	 web‐enabled	 customer	 involvement.	 Clear	 benefits	 and	
significant	challenges	of	the	adoption	of	web‐based	methods	point	to	the	
need	 to	 pay	 attention	 to	 this	 phenomenon	 as	 a	 distinct,	 though	
interrelated,	research	stream.	Scholars	from	various	research	fields,	such	
as	 information	 systems,	 innovation	 management,	 and	 organizational	
studies,	should	be	able	to	contribute	to	the	development	of	this	research	
by	 explicating	 new	 technical	 opportunities	 supported	 by	 necessary	
management	 practices	 and	organizational	 preparedness.	 In	 this	way,	 it	
would	be	possible	 to	advance	relevant	 technological	developments	 into	
powerful	tools	for	business	practice.		

As	 ICTs	 are	 continuing	 to	 advance	 and	 create	 further	
opportunities	 for	 customer	 involvement,	 companies	 may	 expect	 to	
continue	 experiencing	 challenges	 related	 to	 the	 implementation	 of	
emerging	 web‐based	 methods.	 Yet,	 the	 findings	 about	 challenges	 and,	
more	 importantly,	 about	 management	 competences	 reported	 in	 this	
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thesis	 are	 believed	 to	 remain	 relevant	 and	 instrumental	 over	 time.	 As	
suggested	in	this	thesis,	firms	encounter	three	types	of	challenges	in	the	
gradual	process	of	moving	forward	with	the	implementation	of	each	type	
of	web‐based	method.	The	management	practices	that	firms	develop	for	
dealing	with	the	challenges	are	elements	of	a	learning	process	that	leads	
to	the	development	of	necessary	competences.	The	learning	process	is	a	
basis	 for	 developing	 management	 competences,	 regardless	 of	 their	
purpose.	 Therefore,	 despite	 the	 ongoing	 progression	 of	 web	
technologies,	learning	to	handle	these	challenges	can	help	companies	to	
efficiently	implement	emerging	web‐based	methods	and,	eventually,	stay	
competitive.		

6.4	Future	research		
The	body	of	knowledge	offered	in	this	thesis	could	be	expanded	through	
further	research	along	several	 lines	of	 inquiry.	First,	 it	was	indicated	in	
this	 thesis	 that	 recent	 studies	 have	 been	 reporting	 interesting	 findings	
about	 the	 management	 practices	 and	 organizational	 changes	 aimed	 at	
employees’	 attitudes	 and	 behaviors	 as	 a	 base	 of	 firms’	 competences.	
While	 this	 research	 stream	 appears	 very	 promising	 for	 understanding	
and	 developing	 relevant	 management	 practices,	 in	 this	 thesis,	 it	 was	
impossible	 to	 access	data	 to	 explore	 attitudes	on	 an	 individual	 level	 in	
relation	 to	web‐enabled	 customer	 involvement.	 This	 nascent	 stream	of	
research	appears	relevant	and	essential	for	increasing	the	understanding	
of	the	management	of	web‐enabled	customer	involvement.		

The	insights	about	the	challenges	and	management	competences	
suggested	 by	 this	 research	 were	 obtained	 based	 on	 the	 analysis	 of	
practices	of	a	large	established	company.	It	must	be	acknowledged	that	it	
is	 highly	 possible	 that	 younger	 and	 smaller	 companies	 may	 be	 less	
steady,	 and	 therefore,	 may	 demonstrate	 very	 different	 processes	 of	
handling	 the	 challenges	 and	 developing	 the	management	 competences.	
While	 this	 research	 shows	 that	 absorptive	 capacity	 is	 effective	 for	
facilitating	 customer	 involvement,	 further	 research	 needs	 to	 be	
conducted	to	explore	the	particular	management	practices	of	small	and	
young	firms.		



88 
 

The	 findings	 concerning	 the	 contributions	 of	 various	web‐based	
tools	 to	 the	different	 stages	of	 the	 innovation	process	are	applicable	 to	
large	firms	operating	in	various	manufacturing	and	service	industries.	At	
the	 same	 time,	 the	 results	 confirming	 the	 impact	 of	 web‐enabled	
customer	 involvement	on	a	 firm’s	 innovation	performance	are	 relevant	
for	 small‐	 and	medium‐sized	 service	 companies.	 It	 would	 be	 useful	 to	
verify	 and	 further	 develop	 these	 results,	 using	 different	 samples	 and	
contexts.		

Another	related	aspect	that	would	merit	further	exploration	is	the	
impact	of	web‐enabled	 customer	 involvement.	This	 thesis	 is	 one	of	 the	
first	 few	 that	 consider	 web‐enabled	 customer	 involvement	 to	 be	 a	
strategy	 with	 innovation	 purposes.	 It	 requires	 more	 attention	 from	
scholars,	as	well	as	diverse	measures	of	a	firm’s	innovation	outcomes,	to	
uncover	 the	 influence	 of	 this	 strategy	 on	 a	 firm’s	 innovation.	 In	
particular,	a	longitudinal	study	would	be	able	to	provide	further	insights	
regarding	the	effects	on	innovation.		

Furthermore,	while	this	thesis	provides	insights	about	how	web‐
based	 methods	 support	 the	 innovation	 process	 and	 how	 web‐enabled	
customer	 involvement,	 as	 a	 strategy,	 impacts	 a	 firm’s	 innovation	
performance,	 it	 remains	 unclear	 how	 each	 of	 the	 web‐based	 methods	
influences	 a	 firm’s	 innovation	 outcomes.	 A	 few	 studies	 have	 been	
conducted	 to	 determine	whether	 companies	manage	 to	 use	web‐based	
methods	 to	 implement	 open	 innovation	 (Jespersen,	 2011).	 Yet,	 more	
research	is	needed	to	understand	which	methods	are	efficient	in	terms	of	
a	firm’s	innovation	performance.		

One	 of	 the	 possible	 implications	 of	 implementing	 web‐based	
methods	 for	 deep	 customer	 collaboration	 is	 the	 significant	 changes	 to	
companies’	 business	 models.	 Sometimes	 a	 firm	 may	 find	 it	 useful	 to	
create	a	completely	new	way	of	creating	value	with	its	customers	when	
sharing	 development	 or	 innovation	 tasks	with	 them.	 Crowdsourcing	 is	
one	 research	 stream	 that	 explores	 this	 issue.	 Further	 research	 on	 how	
companies	modify	their	business	models	based	on	the	adoption	of	web‐
enabled	customer	involvement	could	be	very	promising.		
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This	thesis	reinforces	the	belief	that	social	media	may	represent	a	
fundamental	 shift	 concerning	 the	 way	 information	 is	 being	 produced,	
transferred,	and	consumed.	There	seems	 to	be	enormous	potential	and	
significant	 challenges	 arising	 from	 the	 increasing	 adoption	 of	 social	
media	tools.	Research	on	techniques	for	social	media	modeling,	analytics,	
and	optimization	is	still	embryonic.	Yet,	its	rapid	development	is	obvious	
and	worthy	of	attention	from	scholars	and	marketers.		

Moreover,	 it	 was	 exposed	 in	 this	 thesis	 that	 the	 issue	 of	
motivation	 for	 various	 types	 of	 users	 represents	 one	 of	 the	 major	
challenges	for	the	company.	One	may	usefully	explore	in	more	detail	the	
incentives	 that	 are	 needed	 to	 motivate	 ordinary	 and	 more	 advanced	
users	to	contribute	to	idea	generation.		

Another	 aspect	 that	 deserves	 more	 attention	 is	 intellectual	
property	rights.	This	thesis	demonstrated	the	fact	that	companies	could	
have	 difficulties	 appropriating	 user	 inputs	 and	 protecting	 them	 from	
other	 parties.	 While	 this	 research	 demonstrated	 the	 need	 to	 adopt	
appropriate	 management	 practices	 to	 capture	 and	 protect	 co‐created	
knowledge,	 this	 issue	 should	 be	 considered	 in	 more	 detail.	 For	
developing	open	and	user	 innovation	practices	 further,	 there	should	be	
clear	 and	 detailed	 mechanisms	 and	 systems	 of	 intellectual	 property	
rights.		

A	 possible	 strategy	 for	 future	 research	 could	 be	 to	 focus	 on	
integration	 mechanisms.	 This	 thesis	 revealed	 and	 confirmed	 the	
importance	 of	 a	 specific	 management	 competence	 for	 integrating	 user	
knowledge	 within	 a	 company.	 However,	 more	 research	 is	 needed	 to	
understand	 how	 managers	 develop	 and	 how	 individuals	 adopt	 new	
management	practices.		

An	 interesting	 venue	 for	 studying	web‐based	methods	 could	 be	
research	through	design.	This	research	approach	is	rather	novel	and	not	
sufficiently	 formalized	 (Zimmerman	 et	 al.,	 2010).	 Its	 contributions	 are	
difficult	 to	evaluate	because	they	can	be	very	 implicit.	A	design	of	web‐
based	methods	 that	 is	 conducted	 by	 researchers	 can	 contribute	 to	 the	
development	of	 this	 type	of	 research.	 It	 can	 result	not	only	 in	valuable	
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artifacts,	but	also	in	knowledge	about	them,	which	otherwise,	would	be	
impossible	to	gain.	Therefore,	the	process	of	the	web‐based	tools	design	
can	be	a	fruitful	area	for	research.		

Finally,	 ICTs’	 developments	 are	 enabling	 the	 accumulation	 and	
exploitation	 of	 big	 data,	 or	 information	 about	 individual	 customers’	
online	 activities.	 Big	 data	 threatens	 to	 revolutionize	 established	 beliefs	
about	the	nature	of	expertise	and	the	practice	of	management,	because	it	
can	make	it	possible	to	measure	and,	therefore,	manage	more	efficiently	
than	 before	 (McAfee	 &	 Brynjolfsson,	 2012).	 In	 this	 thesis,	 the	
opportunities	 created	 by	 big	 data	 have	 not	 been	 considered.	 However,	
future	research	could	make	use	of	the	results	of	this	thesis	to	investigate	
how	companies	 can	benefit	 from	available	 information	about	 customer	
activities,	even	without	direct	interaction.		
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In the current globalized world, knowledge 
and information are becoming more dispersed 

and accessible (Chesbrough, 2003). As a result, 
customers are getting increasingly knowledge-
able and proactive. Customer involvement into 
innovation activities can, thus, be very beneficial 
for companies. Advancing information and com-
munication technologies (ICT) continuously 
offer novel solutions for efficient collaboration 
between the firm and the customer (Buyukozkan, 
Baykasoglu, & Dereli, 2007; Dahan & Hauser, 
2002; Dahan & Srinivasan, 2000; Hoffman & 
Novak, 1996; Iansiti & MacCormack, 1997; 
MacCormack, Verganti, & Iansiti, 2001; Von 
Hippel & Katz, 2002). Companies are, how-
ever, very different in how fast they recognize 
the opportunities and adopt new methods cre-
ated by new technologies (Jagodic, Courvisanos, 
& Yearwood, 2009; Rai, 1995; Rohrbeck & Al, 
2010). Despite accumulating evidence on valu-
able contribution of customer1 involvement 
into the innovation process (Dahlsten, 2004; 
Kristensson, Gustafsson, & Archer, 2004; Lettl, 
2007; Ohly, Kase, & Skerlavaj, 2010; Prahalad, 
2004) and the high potential of the web and 
information technologies for customer integra-
tion (Droge, Stanko, & Pollitte, 2010; Farris 
et al., 2003; Franke, Keinz, & Schreier, 2008; 
Hemetsberger & Godula, 2007; Jeppesen, 2005; 
Kaiser & Muller-Seitz, 2008; Nambisan, 2002; 
Sawhney, Verona, & Prandelli, 2005), seemingly 

very few companies manage to master advanced 
methods of web-based customer innovation2 
(Rohrbeck & Al, 2010).

Almost 5 years ago, Prandelli, Verona, and 
Raccagni (2006) examined to which extent capa-
bilities of the Internet are exploited by companies 
for collaboration with customers for innovation. 
Their study ‘Diffusion of web-based product 
innovation’ mapped web-based tools that com-
panies integrated into their web-sites to support 
customer innovation. The findings of the study 
showed that the actual usage of the web-based 
tools was still very limited and specific to certain 
industries and companies’ types. Nevertheless, 
the research on the Internet capabilities support-
ing customer-firm collaboration for innovation 
purposes has been multiplying since the time of 
the article’s publication (e.g., Fuller, 2006; Füller, 
2010; Füller, Faullant, & Matzler, 2010; Fuller 
& Matzler, 2007; Fuller, Muhlbacher, Matzler, & 
Jawecki, 2009; Hemetsberger & Godula, 2007; 
Kohler, Matzler, & Fuller, 2009; Nambisan 
& Baron, 2007, 2009, 2010; Nambisan & 
Nambisan, 2008; Rohrbeck & Al, 2010; Verona, 
Prandelli, & Sawhney, 2006). This trend sug-
gests that the phenomenon is considered remark-
able by scholars despite the slow pace of its 
recognition by the bulk of companies reported 
by Prandelli et al. (2006). This study is, hence, 
motivated by the need to clarify to which extent 
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In the current globalized world, knowledge 
and information are becoming more dispersed 

and accessible (Chesbrough, 2003). As a result, 
customers are getting increasingly knowledge-
able and proactive. Customer involvement into 
innovation activities can, thus, be very beneficial 
for companies. Advancing information and com-
munication technologies (ICT) continuously 
offer novel solutions for efficient collaboration 
between the firm and the customer (Buyukozkan, 
Baykasoglu, & Dereli, 2007; Dahan & Hauser, 
2002; Dahan & Srinivasan, 2000; Hoffman & 
Novak, 1996; Iansiti & MacCormack, 1997; 
MacCormack, Verganti, & Iansiti, 2001; Von 
Hippel & Katz, 2002). Companies are, how-
ever, very different in how fast they recognize 
the opportunities and adopt new methods cre-
ated by new technologies (Jagodic, Courvisanos, 
& Yearwood, 2009; Rai, 1995; Rohrbeck & Al, 
2010). Despite accumulating evidence on valu-
able contribution of customer1 involvement 
into the innovation process (Dahlsten, 2004; 
Kristensson, Gustafsson, & Archer, 2004; Lettl, 
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Kaiser & Muller-Seitz, 2008; Nambisan, 2002; 
Sawhney, Verona, & Prandelli, 2005), seemingly 

very few companies manage to master advanced 
methods of web-based customer innovation2 
(Rohrbeck & Al, 2010).

Almost 5 years ago, Prandelli, Verona, and 
Raccagni (2006) examined to which extent capa-
bilities of the Internet are exploited by companies 
for collaboration with customers for innovation. 
Their study ‘Diffusion of web-based product 
innovation’ mapped web-based tools that com-
panies integrated into their web-sites to support 
customer innovation. The findings of the study 
showed that the actual usage of the web-based 
tools was still very limited and specific to certain 
industries and companies’ types. Nevertheless, 
the research on the Internet capabilities support-
ing customer-firm collaboration for innovation 
purposes has been multiplying since the time of 
the article’s publication (e.g., Fuller, 2006; Füller, 
2010; Füller, Faullant, & Matzler, 2010; Fuller 
& Matzler, 2007; Fuller, Muhlbacher, Matzler, & 
Jawecki, 2009; Hemetsberger & Godula, 2007; 
Kohler, Matzler, & Fuller, 2009; Nambisan 
& Baron, 2007, 2009, 2010; Nambisan & 
Nambisan, 2008; Rohrbeck & Al, 2010; Verona, 
Prandelli, & Sawhney, 2006). This trend sug-
gests that the phenomenon is considered remark-
able by scholars despite the slow pace of its 
recognition by the bulk of companies reported 
by Prandelli et al. (2006). This study is, hence, 
motivated by the need to clarify to which extent 
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In the current globalized world, knowledge 
and information are becoming more dispersed 

and accessible (Chesbrough, 2003). As a result, 
customers are getting increasingly knowledge-
able and proactive. Customer involvement into 
innovation activities can, thus, be very beneficial 
for companies. Advancing information and com-
munication technologies (ICT) continuously 
offer novel solutions for efficient collaboration 
between the firm and the customer (Buyukozkan, 
Baykasoglu, & Dereli, 2007; Dahan & Hauser, 
2002; Dahan & Srinivasan, 2000; Hoffman & 
Novak, 1996; Iansiti & MacCormack, 1997; 
MacCormack, Verganti, & Iansiti, 2001; Von 
Hippel & Katz, 2002). Companies are, how-
ever, very different in how fast they recognize 
the opportunities and adopt new methods cre-
ated by new technologies (Jagodic, Courvisanos, 
& Yearwood, 2009; Rai, 1995; Rohrbeck & Al, 
2010). Despite accumulating evidence on valu-
able contribution of customer1 involvement 
into the innovation process (Dahlsten, 2004; 
Kristensson, Gustafsson, & Archer, 2004; Lettl, 
2007; Ohly, Kase, & Skerlavaj, 2010; Prahalad, 
2004) and the high potential of the web and 
information technologies for customer integra-
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Kaiser & Muller-Seitz, 2008; Nambisan, 2002; 
Sawhney, Verona, & Prandelli, 2005), seemingly 

very few companies manage to master advanced 
methods of web-based customer innovation2 
(Rohrbeck & Al, 2010).

Almost 5 years ago, Prandelli, Verona, and 
Raccagni (2006) examined to which extent capa-
bilities of the Internet are exploited by companies 
for collaboration with customers for innovation. 
Their study ‘Diffusion of web-based product 
innovation’ mapped web-based tools that com-
panies integrated into their web-sites to support 
customer innovation. The findings of the study 
showed that the actual usage of the web-based 
tools was still very limited and specific to certain 
industries and companies’ types. Nevertheless, 
the research on the Internet capabilities support-
ing customer-firm collaboration for innovation 
purposes has been multiplying since the time of 
the article’s publication (e.g., Fuller, 2006; Füller, 
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motivated by the need to clarify to which extent 

Web-based customer innovation: A replication with extension

NATALIA RYZHKOVA

The School of Management, Blekinge Institute of Technology, Karlskrona, Sweden

Abstract: Acquiring valuable customer knowledge has been recognized as one of the most important elements of com-
panies’ innovation activities. The significant developments in information and communication technologies (ICT) have 
enabled creation and diffusion of a number of methods and tools for customer involvement into the innovation process. 
The research has demonstrated the high potential of such ICT-enabled methods and tools on few successful cases. This study 
reports the investigation of diffusion of web-based tools by exploring the web-sites of 226 companies in five manufacturing 
and one service industry. The comparison with the 5-years-ago study reveals several new trends in companies’ practices.

Keywords: customer, innovation, web, tools, development process

1 The terms ‘user’ and ‘customer’ are used interchangeably 
in this paper.

2 Web-based customer innovation is defined as the 
innovation process with the high involvement of 
customers supported by web-based methods and tools.

D
ow

nl
oa

de
d 

by
 [B

le
ki

ng
e 

Te
kn

is
ka

 H
ög

sk
ol

as
 b

ib
lio

te
k]

 a
t 0

2:
13

 2
3 

Fe
br

ua
ry

 2
01

5 

119



INNOVATION: MANAGEMENT, POLICY & PRACTICE  Volume 14, Issue 3, September 2012416

Copyright © eContent Management Pty Ltd. Innovation: Management, policy & practice (2012) 14(3): 416–430.

In the current globalized world, knowledge 
and information are becoming more dispersed 

and accessible (Chesbrough, 2003). As a result, 
customers are getting increasingly knowledge-
able and proactive. Customer involvement into 
innovation activities can, thus, be very beneficial 
for companies. Advancing information and com-
munication technologies (ICT) continuously 
offer novel solutions for efficient collaboration 
between the firm and the customer (Buyukozkan, 
Baykasoglu, & Dereli, 2007; Dahan & Hauser, 
2002; Dahan & Srinivasan, 2000; Hoffman & 
Novak, 1996; Iansiti & MacCormack, 1997; 
MacCormack, Verganti, & Iansiti, 2001; Von 
Hippel & Katz, 2002). Companies are, how-
ever, very different in how fast they recognize 
the opportunities and adopt new methods cre-
ated by new technologies (Jagodic, Courvisanos, 
& Yearwood, 2009; Rai, 1995; Rohrbeck & Al, 
2010). Despite accumulating evidence on valu-
able contribution of customer1 involvement 
into the innovation process (Dahlsten, 2004; 
Kristensson, Gustafsson, & Archer, 2004; Lettl, 
2007; Ohly, Kase, & Skerlavaj, 2010; Prahalad, 
2004) and the high potential of the web and 
information technologies for customer integra-
tion (Droge, Stanko, & Pollitte, 2010; Farris 
et al., 2003; Franke, Keinz, & Schreier, 2008; 
Hemetsberger & Godula, 2007; Jeppesen, 2005; 
Kaiser & Muller-Seitz, 2008; Nambisan, 2002; 
Sawhney, Verona, & Prandelli, 2005), seemingly 

very few companies manage to master advanced 
methods of web-based customer innovation2 
(Rohrbeck & Al, 2010).

Almost 5 years ago, Prandelli, Verona, and 
Raccagni (2006) examined to which extent capa-
bilities of the Internet are exploited by companies 
for collaboration with customers for innovation. 
Their study ‘Diffusion of web-based product 
innovation’ mapped web-based tools that com-
panies integrated into their web-sites to support 
customer innovation. The findings of the study 
showed that the actual usage of the web-based 
tools was still very limited and specific to certain 
industries and companies’ types. Nevertheless, 
the research on the Internet capabilities support-
ing customer-firm collaboration for innovation 
purposes has been multiplying since the time of 
the article’s publication (e.g., Fuller, 2006; Füller, 
2010; Füller, Faullant, & Matzler, 2010; Fuller 
& Matzler, 2007; Fuller, Muhlbacher, Matzler, & 
Jawecki, 2009; Hemetsberger & Godula, 2007; 
Kohler, Matzler, & Fuller, 2009; Nambisan 
& Baron, 2007, 2009, 2010; Nambisan & 
Nambisan, 2008; Rohrbeck & Al, 2010; Verona, 
Prandelli, & Sawhney, 2006). This trend sug-
gests that the phenomenon is considered remark-
able by scholars despite the slow pace of its 
recognition by the bulk of companies reported 
by Prandelli et al. (2006). This study is, hence, 
motivated by the need to clarify to which extent 
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The rest of the paper is structured as  follows. 
First, the summary of the original study is 
presented and the reasons for replicating are 
explained. Then, the research approach and the 
data collection process are described. After that, 
analysis of the data is presented. Finally, conclu-
sions are made and implications for research and 
practice are discussed.

SUMMARY OF THE ORIGINAL STUDY

The work by Prandelli et al. (2006) is to the best 
of my knowledge the only study mapping all web-
based mechanisms that support customer engage-
ment along different stages of the innovation 
process at the time of the investigation. Prandelli 
et al. posed the question of the actual usage of 
web-based tools for innovation among companies 
in different industries. Industries they selected 
were characterized by the high degree of customer 
involvement in the innovation process and expo-
sure to online technology. The five sectors were 
the automobile, motorcycle, consumer electron-
ics, food and beverages, and toiletries industries.

Twenty-eight web-based tools for customer 
interaction were identified at the first step of 
their study. Companies could have implemented 
these tools to support interaction with customer 
in the different stages of their innovation process. 
The innovation process was defined as consisting 
of five stages across all five industries: idea genera-
tion, idea selection, product design, product test-
ing and product launch. All 28 web-based tools 
were described from the perspective of their con-
tribution to a corresponding stage of the innova-
tion process.

Three areas of findings that came out of the 
quantitative analysis of the adoption of the 28 
variables by companies are:

stages of new product development;

across companies in different industries; and

degree of involvement in web-based customer 
innovation.

According to the results of the authors’ analy-
sis, web-based customer innovation supported 

companies also start realizing the value of the web 
for  collaborating with customers. As the progress 
of ICT goes on and opening up innovation pro-
cesses becomes a common practice, it is sensible to 
assume that companies get gradually accustomed 
to implementing diverse and advanced mecha-
nisms for involving users deeper into innovation 
activities. This assumption deserves investigation 
by comparing the level of diffusion of web-based 
customer innovation five years ago and now.

Therefore, the main objective of this study is 
to find out how the actual usage of web-based 
tools changed over time using the Prandelli et al.’s 
(2006) study as the benchmark. The fact that the 
replicated study is the only empirical investiga-
tion on diffusion of web-based tools for support-
ing the innovation process indicates its relevance 
as the benchmark. In addition, I extend the 
original study by including a service (telecom-
munications) industry in the sample. Interaction 
with customers is crucial for service companies. 
However, customer involvement in new service 
development has been mostly considered from 
the marketing perspective (Alam, 2002). The 
methods and tools for deeper customer integra-
tion into the innovation process have been mainly 
researched by the innovation management schol-
ars in the context of developing tangible products 
(e.g., Franke & Piller, 2003, 2004; Piller, Ihl, & 
Steiner, 2010). Exploring the role of ICT-enabled 
tools and methods for customer involvement in 
the innovation processes of service firms would 
contribute to filling the gap in the literature. 
Overall, this replication study would be a valuable 
contribution to the current research as it exposes 
the evolution of the phenomenon of web-based 
customer innovation which is a distinctive addi-
tional value of the replication study compared to 
the original investigation. Furthermore, this study 
offers possible explanations of factors influencing 
firms’ adoption patterns.

The research method of this study is based 
on the approach used in the original study by 
Prandelli et al. (2006) in order to ensure compa-
rability of the results of the analyses. The method 
includes an investigation and a quantitative anal-
ysis of the public web-sites of companies in six 
industries.
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In the current globalized world, knowledge 
and information are becoming more dispersed 

and accessible (Chesbrough, 2003). As a result, 
customers are getting increasingly knowledge-
able and proactive. Customer involvement into 
innovation activities can, thus, be very beneficial 
for companies. Advancing information and com-
munication technologies (ICT) continuously 
offer novel solutions for efficient collaboration 
between the firm and the customer (Buyukozkan, 
Baykasoglu, & Dereli, 2007; Dahan & Hauser, 
2002; Dahan & Srinivasan, 2000; Hoffman & 
Novak, 1996; Iansiti & MacCormack, 1997; 
MacCormack, Verganti, & Iansiti, 2001; Von 
Hippel & Katz, 2002). Companies are, how-
ever, very different in how fast they recognize 
the opportunities and adopt new methods cre-
ated by new technologies (Jagodic, Courvisanos, 
& Yearwood, 2009; Rai, 1995; Rohrbeck & Al, 
2010). Despite accumulating evidence on valu-
able contribution of customer1 involvement 
into the innovation process (Dahlsten, 2004; 
Kristensson, Gustafsson, & Archer, 2004; Lettl, 
2007; Ohly, Kase, & Skerlavaj, 2010; Prahalad, 
2004) and the high potential of the web and 
information technologies for customer integra-
tion (Droge, Stanko, & Pollitte, 2010; Farris 
et al., 2003; Franke, Keinz, & Schreier, 2008; 
Hemetsberger & Godula, 2007; Jeppesen, 2005; 
Kaiser & Muller-Seitz, 2008; Nambisan, 2002; 
Sawhney, Verona, & Prandelli, 2005), seemingly 

very few companies manage to master advanced 
methods of web-based customer innovation2 
(Rohrbeck & Al, 2010).

Almost 5 years ago, Prandelli, Verona, and 
Raccagni (2006) examined to which extent capa-
bilities of the Internet are exploited by companies 
for collaboration with customers for innovation. 
Their study ‘Diffusion of web-based product 
innovation’ mapped web-based tools that com-
panies integrated into their web-sites to support 
customer innovation. The findings of the study 
showed that the actual usage of the web-based 
tools was still very limited and specific to certain 
industries and companies’ types. Nevertheless, 
the research on the Internet capabilities support-
ing customer-firm collaboration for innovation 
purposes has been multiplying since the time of 
the article’s publication (e.g., Fuller, 2006; Füller, 
2010; Füller, Faullant, & Matzler, 2010; Fuller 
& Matzler, 2007; Fuller, Muhlbacher, Matzler, & 
Jawecki, 2009; Hemetsberger & Godula, 2007; 
Kohler, Matzler, & Fuller, 2009; Nambisan 
& Baron, 2007, 2009, 2010; Nambisan & 
Nambisan, 2008; Rohrbeck & Al, 2010; Verona, 
Prandelli, & Sawhney, 2006). This trend sug-
gests that the phenomenon is considered remark-
able by scholars despite the slow pace of its 
recognition by the bulk of companies reported 
by Prandelli et al. (2006). This study is, hence, 
motivated by the need to clarify to which extent 
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about new ways of utilizing Internet  capabilities 
for  accelerating innovation processes. Recent 
publications present cases of more advanced web-
based tools (e.g., Gross & Antons, 2009; Piller 
et al., 2010). However, diffusion of web-based 
mechanisms as an indication of their significance 
for companies and industries remains unclear. 
An empirical investigation proving or refuting 
increased diffusion of web-based tools supporting 
innovation with and by customers among manu-
facturing and service firms will be an important 
contribution to the research.

The specific questions this study wants to 
answer are to which extent companies implement 
web-based tools to support all stages of the inno-
vation process, how the level of adoption changed 
since 2006 and how the diffusion of web-based 
tools varies across companies in six industries.

RESEARCH APPROACH

The objective of this study is to find out whether 
the measured phenomenon has changed over time. 
Thus, the empirical study closely follows the meth-
odology, the sample, and data analysis of the origi-
nal study. The modifications are only made with 
regard to the selected industries. In addition to 
the five manufacturing industries explored in the 
original study this study extends the analysis to one 
service industry – telecommunications. Therefore, 
the study can be seen as a replication with exten-
sion (Evanschitzky, Baumgarth, Hubbard, & 
Armstrong, 2007). Exposure to online technolo-
gies coupled with the observed and reported trend 
of telecom companies to open up their innova-
tion processes to other actors (Coutts, Coutts, & 
Alport, 2005; Sato & ITU, 2008) makes the tele-
communications industry a relevant and interest-
ing object for studying. Although it is not possible 
to measure change in adoption of web-based tools 
by telecom companies over time, results of com-
parison with companies from other industries seem 
valuable. Admittedly, differences in the innovation 
process among manufacturing and service firms 
may create problems for assessing and comparing 
the support of customer involvement by the same 
web-based tools. That is why the linear model of 
the innovation process consisting of five stages has 
been applied to telecommunications companies as 

particularly the initial and final stages of the 
new product development process. Absorption 
of customer knowledge during idea generation 
and selection of products by customers during 
product launch were more intensely facilitated 
by the web than customer participation in idea 
selection, product design and testing. The use of 
tools at different stages of the innovation process 
varied considerably across the studied industries. 
Companies in the toiletries, food, and motorcycle 
industries provided more tools in the early and 
final stages whereas electronics and automobile 
companies adopted web-based mechanisms to 
support almost all stages of the innovation pro-
cess. Finally, the study showed that only large 
companies and multinationals utilized the web 
to its highest potential. Most companies of the 
sample adopted online versions of traditional 
tools for interacting with customers during the 
initial and final stages, whereas only few well-
established companies implemented and success-
fully managed advanced web-based instruments 
for involving customers in all stages of new prod-
uct development.

JUSTIFYING THE NEED OF REPLICATING

The general conclusion by Prandelli et al. (2006) 
is that web-based tools are still not widely used 
to support customer involvement in new prod-
uct development. Yet, indications for gradual 
expansion of the usage of web-based mechanisms 
were observed as well. Their analysis showed 
that companies tend to implement web-based 
versions of traditional offline tools for getting 
customer input. Reduced costs and higher effec-
tiveness of web-enabled tools induce companies 
to replace some offline mechanisms. As suggested 
by Prandelli et al. (2006), companies may prefer 
a gradual approach for becoming accustomed to 
the idea of implementation and running more 
advanced tools as they recognize the possibilities 
and familiarize themselves with the challenges 
associated with the usage of the progressive tools. 
This suggestion made almost a half decade ago 
merits further investigation.

As shown earlier in this paper, the research 
on web-based customer innovation has been 
steadily growing. Scholars continuously learn 
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In the current globalized world, knowledge 
and information are becoming more dispersed 

and accessible (Chesbrough, 2003). As a result, 
customers are getting increasingly knowledge-
able and proactive. Customer involvement into 
innovation activities can, thus, be very beneficial 
for companies. Advancing information and com-
munication technologies (ICT) continuously 
offer novel solutions for efficient collaboration 
between the firm and the customer (Buyukozkan, 
Baykasoglu, & Dereli, 2007; Dahan & Hauser, 
2002; Dahan & Srinivasan, 2000; Hoffman & 
Novak, 1996; Iansiti & MacCormack, 1997; 
MacCormack, Verganti, & Iansiti, 2001; Von 
Hippel & Katz, 2002). Companies are, how-
ever, very different in how fast they recognize 
the opportunities and adopt new methods cre-
ated by new technologies (Jagodic, Courvisanos, 
& Yearwood, 2009; Rai, 1995; Rohrbeck & Al, 
2010). Despite accumulating evidence on valu-
able contribution of customer1 involvement 
into the innovation process (Dahlsten, 2004; 
Kristensson, Gustafsson, & Archer, 2004; Lettl, 
2007; Ohly, Kase, & Skerlavaj, 2010; Prahalad, 
2004) and the high potential of the web and 
information technologies for customer integra-
tion (Droge, Stanko, & Pollitte, 2010; Farris 
et al., 2003; Franke, Keinz, & Schreier, 2008; 
Hemetsberger & Godula, 2007; Jeppesen, 2005; 
Kaiser & Muller-Seitz, 2008; Nambisan, 2002; 
Sawhney, Verona, & Prandelli, 2005), seemingly 

very few companies manage to master advanced 
methods of web-based customer innovation2 
(Rohrbeck & Al, 2010).

Almost 5 years ago, Prandelli, Verona, and 
Raccagni (2006) examined to which extent capa-
bilities of the Internet are exploited by companies 
for collaboration with customers for innovation. 
Their study ‘Diffusion of web-based product 
innovation’ mapped web-based tools that com-
panies integrated into their web-sites to support 
customer innovation. The findings of the study 
showed that the actual usage of the web-based 
tools was still very limited and specific to certain 
industries and companies’ types. Nevertheless, 
the research on the Internet capabilities support-
ing customer-firm collaboration for innovation 
purposes has been multiplying since the time of 
the article’s publication (e.g., Fuller, 2006; Füller, 
2010; Füller, Faullant, & Matzler, 2010; Fuller 
& Matzler, 2007; Fuller, Muhlbacher, Matzler, & 
Jawecki, 2009; Hemetsberger & Godula, 2007; 
Kohler, Matzler, & Fuller, 2009; Nambisan 
& Baron, 2007, 2009, 2010; Nambisan & 
Nambisan, 2008; Rohrbeck & Al, 2010; Verona, 
Prandelli, & Sawhney, 2006). This trend sug-
gests that the phenomenon is considered remark-
able by scholars despite the slow pace of its 
recognition by the bulk of companies reported 
by Prandelli et al. (2006). This study is, hence, 
motivated by the need to clarify to which extent 
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could be seen as a weakness. For the sake of valid 
comparison the similar mapping of the web-based 
tools has been used in this study.

First, the analysis of the presence of the web-
based tools on the web-sites of companies in 
all industries was performed and the compari-
son with the original study results was done. 
Afterward, the differences in implementation of 
the web-based tools by the companies in the six 
sample industries were analyzed. At last, a  cluster 
analysis was carried out to identify companies 
with different approaches to web-based customer 
innovation. The clustering process started with 
reducing the number of the variables by running 
a principal component analysis to avoid the prob-
lem of high correlation among clustering variables 
(the Varimax rotation method has been used). 
The resultant eight uncorrelated factors were then 
used for clustering. A non-hierarchical algorithm 
has been chosen to perform the cluster analysis as 
it can optimize within-cluster homogeneity and 
between-cluster heterogeneity.

ANALYSIS

Changes in diffusion of web-based tools from 
2006 to 2010
The replication study shows that the pattern 
described in the original study five years ago 
regarding the specific use of the web-based tools 
in the various stages of new product development 
still exists. Despite an anticipated increase in 
the diffusion of more advanced web-based tools 
that support product design and product testing 
stages, the sample companies mainly implement 
web-based tools that support the initial and final 
stages of the innovation process (see Table 1 in 
Appendix). Nevertheless, some changes in the 
usage of different mechanisms among the sample 
companies are noticeable and indicative.

The idea generation phase is supported by a 
wide range of web-based tools. Few of them are 
widely used by companies; 92% of the sample 
companies presently have on their web-sites the 
option to make a contact with a company using 
a form for messages, an email address or a phone 
number. The number was insignificantly lower in 
2006 (90.4%). The feedback tool is also widely 
used by the sample companies, although, the 

well. The results of comparison between the five 
manufacturing and telecommunications industries 
will be, however, interpreted without focusing on 
the stages of the innovation process but analyzing 
the integration of particular web-based tools.

Data collection
Prandelli et al. (2006) identified 28 variables (web-
based tools) and examined 209 web-sites of the 
companies from the sample to measure the degree 
of integration of each web-based tool to the com-
panies’ web-sites. As stated in the original study, 
the companies from Europe, North America 
and Asia were chosen and selected based on such 
sources as the Dun & Bradstreet database and the 
Chamber of Commerce annual reports. In this 
study the same variables were used but any new 
web-based tool discovered during the collection 
of the data would be included as another variable. 
In total, 204 web-sites of the companies in manu-
facturing industries and 21 web-sites of the tele-
communications companies were examined in this 
study. All web-sites from the original study sample 
were included in the new sample but a few of them 
could not be investigated because the web-sites 
were in Italian or were terminated. Several other 
web-sites were added in to compensate for those 
that could not be studied. The additional web-
sites are primarily other brand web-sites of the 
companies from the original sample. Specifically, 
the sample comprises the following composition 
of the web-sites: 36 in the toiletries industry (com-
pared to 36 in the original study sample), 91 in the 
food industry (97), 14 in the motorcycle industry 
(13), 35 in the automotive industry (35) and 28 in 
the consumer electronics (28).

The investigation of the web-sites allowed to 
identify particular web-based tools used by the 
companies to interact with their customers. Each 
web-based tool was described by several param-
eters reflecting different degrees of intensity of its 
usage. It was possible, thus, to indicate to which 
extent every company exploits specific web-based 
tools on its web-site. Although it seems that dif-
ferent web-based tools can support several stages 
of the innovation process, the authors of the origi-
nal study chose to assign each web-based tool to 
a particular stage of the innovation process which 
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In the current globalized world, knowledge 
and information are becoming more dispersed 

and accessible (Chesbrough, 2003). As a result, 
customers are getting increasingly knowledge-
able and proactive. Customer involvement into 
innovation activities can, thus, be very beneficial 
for companies. Advancing information and com-
munication technologies (ICT) continuously 
offer novel solutions for efficient collaboration 
between the firm and the customer (Buyukozkan, 
Baykasoglu, & Dereli, 2007; Dahan & Hauser, 
2002; Dahan & Srinivasan, 2000; Hoffman & 
Novak, 1996; Iansiti & MacCormack, 1997; 
MacCormack, Verganti, & Iansiti, 2001; Von 
Hippel & Katz, 2002). Companies are, how-
ever, very different in how fast they recognize 
the opportunities and adopt new methods cre-
ated by new technologies (Jagodic, Courvisanos, 
& Yearwood, 2009; Rai, 1995; Rohrbeck & Al, 
2010). Despite accumulating evidence on valu-
able contribution of customer1 involvement 
into the innovation process (Dahlsten, 2004; 
Kristensson, Gustafsson, & Archer, 2004; Lettl, 
2007; Ohly, Kase, & Skerlavaj, 2010; Prahalad, 
2004) and the high potential of the web and 
information technologies for customer integra-
tion (Droge, Stanko, & Pollitte, 2010; Farris 
et al., 2003; Franke, Keinz, & Schreier, 2008; 
Hemetsberger & Godula, 2007; Jeppesen, 2005; 
Kaiser & Muller-Seitz, 2008; Nambisan, 2002; 
Sawhney, Verona, & Prandelli, 2005), seemingly 

very few companies manage to master advanced 
methods of web-based customer innovation2 
(Rohrbeck & Al, 2010).

Almost 5 years ago, Prandelli, Verona, and 
Raccagni (2006) examined to which extent capa-
bilities of the Internet are exploited by companies 
for collaboration with customers for innovation. 
Their study ‘Diffusion of web-based product 
innovation’ mapped web-based tools that com-
panies integrated into their web-sites to support 
customer innovation. The findings of the study 
showed that the actual usage of the web-based 
tools was still very limited and specific to certain 
industries and companies’ types. Nevertheless, 
the research on the Internet capabilities support-
ing customer-firm collaboration for innovation 
purposes has been multiplying since the time of 
the article’s publication (e.g., Fuller, 2006; Füller, 
2010; Füller, Faullant, & Matzler, 2010; Fuller 
& Matzler, 2007; Fuller, Muhlbacher, Matzler, & 
Jawecki, 2009; Hemetsberger & Godula, 2007; 
Kohler, Matzler, & Fuller, 2009; Nambisan 
& Baron, 2007, 2009, 2010; Nambisan & 
Nambisan, 2008; Rohrbeck & Al, 2010; Verona, 
Prandelli, & Sawhney, 2006). This trend sug-
gests that the phenomenon is considered remark-
able by scholars despite the slow pace of its 
recognition by the bulk of companies reported 
by Prandelli et al. (2006). This study is, hence, 
motivated by the need to clarify to which extent 
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very common practice among the sample  companies. 
The market test tool for evaluating the overall effec-
tiveness of a marketing mix is less common than 
before (16.2% in 2010 compared to 24.8% in 
2006) whereas the virtual product testing remained 
on the same level of diffusion (around 5%).

The web-based collaborative mechanisms for 
supporting new product launch and the manage-
ment of product life cycle are more commonly 
found on the companies’ web-sites. New product 
area and mini-sites for new products, informa-
tion about online events together with promotion 
of offline activities and customized newsletters 
informing about new products, are web-based tools 
implemented by a large portion of the sample com-
panies (51, 17.6, 43.6 and 42.6%, respectively). 
However, the new product area and events sec-
tions are less common at present on the companies’ 
web-sites than five years ago (63.2% of the sample 
companies had the new product area on their web-
sites and 49.3% – were informing about events). 
Meanwhile, other web-based mechanisms support-
ing the market launch stage are also in high demand 
by the companies in all the sample industries. A 
large number of the companies (70.1%) exploit 
social networks such as facebook and twitter for 
viral marketing and for engaging customers in dis-
cussions about new products. Further, almost half 
the sample companies (44.1%) integrate various 
mechanisms into their web-sites to assist custom-
ers in selecting a product. These instruments allow 
comparison of product features, selecting products 
using either virtual models or online consultation 
with an expert. Another web-based instrument 
playing an important role in supporting market 
launch is virtual communities. One-third of the 
sample companies now invite customers to discuss 
topics related to the new product launch or prod-
uct usage in open blogs, forums or chat rooms.

Web-based customer relationship manage-
ment is adopted by more than half the sample 
companies (53.2%). The companies encourage 
their customers to create personal accounts in 
order to have access to online services and special 
benefits. Upon registration, customers are offered 
to receive a newsletter with exclusive content like 
special offers, coupons and invitations to compa-
nies events among others.

tool suffers a loss of popularity in  comparison 
with the five years ago results. About 22% of 
the sample companies nowadays request feed-
back from their customers for product, service 
or web-site improvement using an online survey 
whereas about 37% of the companies used to do 
it five years ago. The suggestion box is, on the 
contrary, offered presently by a larger number of 
the sample companies (the increase is from 8.1 
to 19.1%). This web-based tool is designed to 
collect  customer suggestions for improvements 
of existing products or ideas for new offerings. 
The complaint area and agreement area to man-
age intellectual property rights (IPRs) also draw 
attention and are found on the web-sites of 14 
and 6% of the sample companies, respectively.

There are no indications that companies 
became more interested in collaborating with cus-
tomers during the idea selection stage. Only 1% 
of the sample nowadays openly analyses customer 
ideas about new products (compared to 3.8% in 
2006). Also, no virtual concept testing tools were 
found on the sample companies’ web-sites (a 
decline in usage from 1.4% in 2006 to 0 in 2010).

A wide variety of tools ranging from relatively 
simple to the most innovative are used to sup-
port the product design of the innovation process. 
Mass customization is a quite common type of 
web-based instrument, especially, in certain indus-
tries. About 27% of the sample companies allow 
customers to customize aesthetic attributes of the 
product and about 20% offer customization of 
functional attributes. The diffusion of the mass 
customization tools among companies changed 
from 2006 in a remarkable way. Customization of 
aesthetic product features became more popular 
than customization of functional attributes (26 and 
19.6%, respectively, at present compared to 2.9 
and 30.1% five years ago). Of the more advanced 
tools for web-based innovation, only open source 
mechanisms are adopted by some of the sample 
companies (3.4%). Open source mechanisms are 
mostly utilized by the personal computer and 
mobile phone manufacturers that wish to collabo-
rate with independent developers in creating new 
services complementing their products.

The collaboration with customers using 
 web-based tools during product testing is still not a 
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In the current globalized world, knowledge 
and information are becoming more dispersed 

and accessible (Chesbrough, 2003). As a result, 
customers are getting increasingly knowledge-
able and proactive. Customer involvement into 
innovation activities can, thus, be very beneficial 
for companies. Advancing information and com-
munication technologies (ICT) continuously 
offer novel solutions for efficient collaboration 
between the firm and the customer (Buyukozkan, 
Baykasoglu, & Dereli, 2007; Dahan & Hauser, 
2002; Dahan & Srinivasan, 2000; Hoffman & 
Novak, 1996; Iansiti & MacCormack, 1997; 
MacCormack, Verganti, & Iansiti, 2001; Von 
Hippel & Katz, 2002). Companies are, how-
ever, very different in how fast they recognize 
the opportunities and adopt new methods cre-
ated by new technologies (Jagodic, Courvisanos, 
& Yearwood, 2009; Rai, 1995; Rohrbeck & Al, 
2010). Despite accumulating evidence on valu-
able contribution of customer1 involvement 
into the innovation process (Dahlsten, 2004; 
Kristensson, Gustafsson, & Archer, 2004; Lettl, 
2007; Ohly, Kase, & Skerlavaj, 2010; Prahalad, 
2004) and the high potential of the web and 
information technologies for customer integra-
tion (Droge, Stanko, & Pollitte, 2010; Farris 
et al., 2003; Franke, Keinz, & Schreier, 2008; 
Hemetsberger & Godula, 2007; Jeppesen, 2005; 
Kaiser & Muller-Seitz, 2008; Nambisan, 2002; 
Sawhney, Verona, & Prandelli, 2005), seemingly 

very few companies manage to master advanced 
methods of web-based customer innovation2 
(Rohrbeck & Al, 2010).

Almost 5 years ago, Prandelli, Verona, and 
Raccagni (2006) examined to which extent capa-
bilities of the Internet are exploited by companies 
for collaboration with customers for innovation. 
Their study ‘Diffusion of web-based product 
innovation’ mapped web-based tools that com-
panies integrated into their web-sites to support 
customer innovation. The findings of the study 
showed that the actual usage of the web-based 
tools was still very limited and specific to certain 
industries and companies’ types. Nevertheless, 
the research on the Internet capabilities support-
ing customer-firm collaboration for innovation 
purposes has been multiplying since the time of 
the article’s publication (e.g., Fuller, 2006; Füller, 
2010; Füller, Faullant, & Matzler, 2010; Fuller 
& Matzler, 2007; Fuller, Muhlbacher, Matzler, & 
Jawecki, 2009; Hemetsberger & Godula, 2007; 
Kohler, Matzler, & Fuller, 2009; Nambisan 
& Baron, 2007, 2009, 2010; Nambisan & 
Nambisan, 2008; Rohrbeck & Al, 2010; Verona, 
Prandelli, & Sawhney, 2006). This trend sug-
gests that the phenomenon is considered remark-
able by scholars despite the slow pace of its 
recognition by the bulk of companies reported 
by Prandelli et al. (2006). This study is, hence, 
motivated by the need to clarify to which extent 
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process while the motorcycle,  automotive and 
some electronics companies tend to involve cus-
tomers in other stages of product development as 
well. Companies in the toiletries and food indus-
tries are more interested in collecting explicit cus-
tomer information and promoting products and 
brands during market launch and afterwards rather 
than in involving customers in product design or 
testing. The instruments the companies prefer to 
implement into their web-sites are online versions 
of market research techniques and promotional 
tools such as customer surveys or customized 
newsletters. Those web-based instruments can be 
described as one-way communication tools.

Companies in the automotive, motorcycle and 
consumers electronics industries use simple tech-
niques for one-way communication with their 
customers as well. However, in addition, they col-
laborate with customers during product design 
and product testing by exploiting various capaci-
ties of the web for interactive communication. 
Car configurators, design toolkits and various 
instruments for simulation of product use can be 
found on many web-sites run by the companies 
operating in these industries.

It should be noted, though, that the automo-
tive and motorcycle companies prefer a more con-
servative approach to web-based collaboration for 
innovation than the electronics companies. The 
mass customization tools that the automotive and 
motorcycle companies use are only able to obtain 
explicit information about customer preferences 
regarding products. Mass customization is now 
in use by almost all the sample companies in the 
automotive and motorcycle industries and half the 
electronics companies. More innovative mecha-
nisms are rarely found on the automotive and 
motorcycle companies’ web-sites, whereas a large 
segment of the companies in the electronics indus-
try uses advanced web-based tools such as open 
source mechanisms for engaging developers in col-
laboration and for developing new technologies.

Web-based tools presence in the 
telecommunication industry
The new service development process is char-
acterized by peculiarities that should be con-
sidered when comparing with the product 

As can be seen in the Table 1 in Appendix, the web 
is still most helpful for companies during: the first 
stage of new product development; for collecting 
customer ideas for new products; for suggestions for 
improvement of existing products as well as during 
product launch; for life cycle  management; for pro-
moting new products; and engaging customers in 
long-lasting relationships with company. Although 
there are still very few companies daring to imple-
ment and manage advanced innovative web-based 
mechanisms that support various stages of inno-
vation process, many companies experiment with 
new tools that were not important a half decade 
ago. In particular, more companies discovered the 
potential of tapping into the social dimension of 
customer knowledge. The companies organize 
virtual communities on their web-sites or connect 
their web-sites with existing social media to gain 
from collective intelligence of groups of customers. 
Discussions in social media and virtual communi-
ties can be organized around new offerings, exist-
ing products or promotional events among others. 
Supposedly, these web-based mechanisms perform 
functions of other instruments such as new product 
areas and events sections that become less common 
on the companies’ web-sites.

It should also be noted that seemingly some 
of the 28 web-based tools identified by Prandelli 
et al. (2006) develop further as new technolo-
gies appear. For example, in the event section 
of the web-sites it is quite common to find such 
advanced elements as podcasts or videocasts pre-
senting past events or promoting new ones. Blogs 
are now a usual web-based mechanism that is 
defined as a type of virtual community in this 
study but may not have existed five years ago. As 
the Internet continues to evolve, possibilities for 
making existing web-based tools more interactive, 
user-friendly and flexible emerge.

Variation in web-based tools use by 
companies in different industries
The analysis shows that industry specificity plays 
an important role in web-based tools diffusion 
(see Table 2 in Appendix).

According to the results of the investigation, the 
food and toiletries companies focus on support-
ing the initial and final stages of the innovation 

D
ow

nl
oa

de
d 

by
 [B

le
ki

ng
e 

Te
kn

is
ka

 H
ög

sk
ol

as
 b

ib
lio

te
k]

 a
t 0

2:
13

 2
3 

Fe
br

ua
ry

 2
01

5 

124



INNOVATION: MANAGEMENT, POLICY & PRACTICE  Volume 14, Issue 3, September 2012416

Copyright © eContent Management Pty Ltd. Innovation: Management, policy & practice (2012) 14(3): 416–430.

In the current globalized world, knowledge 
and information are becoming more dispersed 

and accessible (Chesbrough, 2003). As a result, 
customers are getting increasingly knowledge-
able and proactive. Customer involvement into 
innovation activities can, thus, be very beneficial 
for companies. Advancing information and com-
munication technologies (ICT) continuously 
offer novel solutions for efficient collaboration 
between the firm and the customer (Buyukozkan, 
Baykasoglu, & Dereli, 2007; Dahan & Hauser, 
2002; Dahan & Srinivasan, 2000; Hoffman & 
Novak, 1996; Iansiti & MacCormack, 1997; 
MacCormack, Verganti, & Iansiti, 2001; Von 
Hippel & Katz, 2002). Companies are, how-
ever, very different in how fast they recognize 
the opportunities and adopt new methods cre-
ated by new technologies (Jagodic, Courvisanos, 
& Yearwood, 2009; Rai, 1995; Rohrbeck & Al, 
2010). Despite accumulating evidence on valu-
able contribution of customer1 involvement 
into the innovation process (Dahlsten, 2004; 
Kristensson, Gustafsson, & Archer, 2004; Lettl, 
2007; Ohly, Kase, & Skerlavaj, 2010; Prahalad, 
2004) and the high potential of the web and 
information technologies for customer integra-
tion (Droge, Stanko, & Pollitte, 2010; Farris 
et al., 2003; Franke, Keinz, & Schreier, 2008; 
Hemetsberger & Godula, 2007; Jeppesen, 2005; 
Kaiser & Muller-Seitz, 2008; Nambisan, 2002; 
Sawhney, Verona, & Prandelli, 2005), seemingly 

very few companies manage to master advanced 
methods of web-based customer innovation2 
(Rohrbeck & Al, 2010).

Almost 5 years ago, Prandelli, Verona, and 
Raccagni (2006) examined to which extent capa-
bilities of the Internet are exploited by companies 
for collaboration with customers for innovation. 
Their study ‘Diffusion of web-based product 
innovation’ mapped web-based tools that com-
panies integrated into their web-sites to support 
customer innovation. The findings of the study 
showed that the actual usage of the web-based 
tools was still very limited and specific to certain 
industries and companies’ types. Nevertheless, 
the research on the Internet capabilities support-
ing customer-firm collaboration for innovation 
purposes has been multiplying since the time of 
the article’s publication (e.g., Fuller, 2006; Füller, 
2010; Füller, Faullant, & Matzler, 2010; Fuller 
& Matzler, 2007; Fuller, Muhlbacher, Matzler, & 
Jawecki, 2009; Hemetsberger & Godula, 2007; 
Kohler, Matzler, & Fuller, 2009; Nambisan 
& Baron, 2007, 2009, 2010; Nambisan & 
Nambisan, 2008; Rohrbeck & Al, 2010; Verona, 
Prandelli, & Sawhney, 2006). This trend sug-
gests that the phenomenon is considered remark-
able by scholars despite the slow pace of its 
recognition by the bulk of companies reported 
by Prandelli et al. (2006). This study is, hence, 
motivated by the need to clarify to which extent 
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the web-sites of the companies in the five manufac-
turing industries (23.8% compared to 3.9%). In 
the telecommunication sector, open source mecha-
nisms are based on such technologies as applica-
tion programming interfaces (APIs). By using APIs 
users without special technical skills are able to 
develop, manage and share mobile phone applica-
tions that increase the value of the product.

In addition, several web-based tools for collect-
ing customer information during idea generation, 
idea selection and for promotion of new products 
are employed by a large number of the telecom-
munication companies. In general, the innovation 
processes of service firms are mainly supported by 
customer integration during the initial and final 
stages in line with the pattern observed among the 
manufacturing companies.

Companies’ approaches to web-based 
customer innovation
With the help of the cluster analysis, several 
groups of companies that had different approaches 
to web-based collaboration with customers were 
identified. The results of the analysis confirm one 
of the main findings of the original study – only 
the large companies adopt innovative web-based 
tools that support different stages of the innova-
tion process. The bulk of the sample companies 
tended to use the web for collecting customer 
input and promoting new products using online 
versions of traditional marketing tools.

Eight different dimensions of web-based col-
laboration with customers for innovation were 
derived from the companies’ practices with the 
28 web-based tools (Table 3 in Appendix). The 
dimensions are formed by analyzing the factor 
loadings resulting from the principal component 
analysis. Factor 1 is labeled ‘mass customization’ 
as it shows the strongest positive coefficients for 
mass customization tools of both aesthetic and 
functional attributes. Factor 2 reflects a com-
panies’ approach to use web technologies for 
enabling and consolidating collective efforts of 
customers. Open source mechanisms, competi-
tions on ideas and virtual communities are posi-
tively associated with this factor. Factor 2 is, thus, 
defined as ‘peer-to-peer collaboration’. Factor 3 is 
called ‘customer relationship management’ since 

development process (Droege, Hildebrand, & 
Forcada, 2009; Hipp & Grupp, 2005; Nijssen, 
Hillebrand, Vermeulen, & Kemp, 2006; Tether, 
2005). The process of new service development 
is often described as unstructured and indefinite 
(De Brentani, 1989) which makes it difficult to 
investigate customer involvement. Customers 
may be involved in the development process of 
a final product or the consumption process. It is, 
thus, unreasonable to apply the linear model of 
the innovation process for exploring how service 
firms benefit from collaborating with custom-
ers. On the other hand, the literature claims that 
user-producer interaction is more important for 
service companies than for manufacturers. Service 
companies are more interactive with customers 
than manufacturing companies. They cooperate 
with customers during the design, production, 
delivery, and other phases of service activity. 
‘Interaction is the distinguishing feature of service 
offerings’ (Johne & Storey, 1998).

Telecommunications is a specific service indus-
try. During the last few decades the sector has been 
undergoing major transformations due to innova-
tions in ICT. Nowadays, telecom companies face 
strong pressure from new competitors threatening 
their traditional business models. The open inno-
vation approach has been noticed to be advanta-
geous in these circumstances (Sato & ITU, 2008). 
Companies in the telecommunication sector could 
make use of innovative dynamics around them by 
cooperating with external actors instead of compet-
ing with them (Arnold, Erner, & Möckel, 2009). 
Further, end users are demanding innovative and 
attractive new services to be developed and deliv-
ered at a faster pace. Customer integration pro-
moted by technological developments was shown 
to be able to facilitate the creation of services in 
a new, dynamic and creative way (Yelmo et al., 
2008). Recent studies have presented several cases 
of the telecommunication companies inviting users 
to innovate using various web-based instruments 
(e.g., Magnusson, 2009). The early stages of the 
innovation process were shown to benefit from 
customer contributions (Alam, 2006).

The results of this investigation reveal that open 
source mechanisms are more common on the web-
sites run by telecommunication companies than on 
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In the current globalized world, knowledge 
and information are becoming more dispersed 

and accessible (Chesbrough, 2003). As a result, 
customers are getting increasingly knowledge-
able and proactive. Customer involvement into 
innovation activities can, thus, be very beneficial 
for companies. Advancing information and com-
munication technologies (ICT) continuously 
offer novel solutions for efficient collaboration 
between the firm and the customer (Buyukozkan, 
Baykasoglu, & Dereli, 2007; Dahan & Hauser, 
2002; Dahan & Srinivasan, 2000; Hoffman & 
Novak, 1996; Iansiti & MacCormack, 1997; 
MacCormack, Verganti, & Iansiti, 2001; Von 
Hippel & Katz, 2002). Companies are, how-
ever, very different in how fast they recognize 
the opportunities and adopt new methods cre-
ated by new technologies (Jagodic, Courvisanos, 
& Yearwood, 2009; Rai, 1995; Rohrbeck & Al, 
2010). Despite accumulating evidence on valu-
able contribution of customer1 involvement 
into the innovation process (Dahlsten, 2004; 
Kristensson, Gustafsson, & Archer, 2004; Lettl, 
2007; Ohly, Kase, & Skerlavaj, 2010; Prahalad, 
2004) and the high potential of the web and 
information technologies for customer integra-
tion (Droge, Stanko, & Pollitte, 2010; Farris 
et al., 2003; Franke, Keinz, & Schreier, 2008; 
Hemetsberger & Godula, 2007; Jeppesen, 2005; 
Kaiser & Muller-Seitz, 2008; Nambisan, 2002; 
Sawhney, Verona, & Prandelli, 2005), seemingly 

very few companies manage to master advanced 
methods of web-based customer innovation2 
(Rohrbeck & Al, 2010).

Almost 5 years ago, Prandelli, Verona, and 
Raccagni (2006) examined to which extent capa-
bilities of the Internet are exploited by companies 
for collaboration with customers for innovation. 
Their study ‘Diffusion of web-based product 
innovation’ mapped web-based tools that com-
panies integrated into their web-sites to support 
customer innovation. The findings of the study 
showed that the actual usage of the web-based 
tools was still very limited and specific to certain 
industries and companies’ types. Nevertheless, 
the research on the Internet capabilities support-
ing customer-firm collaboration for innovation 
purposes has been multiplying since the time of 
the article’s publication (e.g., Fuller, 2006; Füller, 
2010; Füller, Faullant, & Matzler, 2010; Fuller 
& Matzler, 2007; Fuller, Muhlbacher, Matzler, & 
Jawecki, 2009; Hemetsberger & Godula, 2007; 
Kohler, Matzler, & Fuller, 2009; Nambisan 
& Baron, 2007, 2009, 2010; Nambisan & 
Nambisan, 2008; Rohrbeck & Al, 2010; Verona, 
Prandelli, & Sawhney, 2006). This trend sug-
gests that the phenomenon is considered remark-
able by scholars despite the slow pace of its 
recognition by the bulk of companies reported 
by Prandelli et al. (2006). This study is, hence, 
motivated by the need to clarify to which extent 
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strive to obtain input from active and competent 
innovators. Factor 7 is made of new product area 
and mini web-site tools and expresses an approach 
of presenting new products on the web. The factor 
is, thus, labeled ‘new product campaign’. Finally, 
complaint area and feedback sessions are posi-
tively associated with factor 8 defined ‘user input’. 
It manifests an approach to collaboration based 
on one-way communication with users to obtain 
their input.

The eight resultant dimensions were used to 
group the sample companies into six clusters 
depending on their approach to using the web 
for collaboration with customer for innovation 
(Table 4 in Appendix).

Three of the six clusters comprise just a few 
companies. Cluster 2 is made up of two companies, 
the computer manufacturer – Dell and one of the 
P&G brands – Pringles. The companies stand out 
because of their use of web-based tools to support 

it is characterized by high factor loadings with 
customized  newsletters for product life cycle man-
agement, customized CRM and customized assis-
tance in new product selection. This factor reflects 
an approach to building customer loyalty and 
engaging in long-term relationships in online set-
tings. Factor 4 represents a companies’ approach 
to increase customer awareness about the brand 
or products by spreading information using: 
viral marketing tools; events section; customized 
 newsletters; and enabling customers to contact the 
firm. It is, therefore, defined as ‘brand and prod-
uct awareness’. Factor 5 emphasizes an approach 
of companies to encourage customers to gener-
ate and develop ideas on the web in collaboration 
with each other. The factor is defined as ‘social col-
laboration for idea generation’. Agreement area to 
manage IPRs and suggestion boxes are positively 
associated with factor 6 that describes a ‘lead user’ 
dimension. Companies employing this approach 

FIGURE 1: THE USE OF WEB-BASED TOOLS IN MANUFACTURING AND SERVICE (TELECOMMUNICATIONS) INDUSTRIES
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In the current globalized world, knowledge 
and information are becoming more dispersed 

and accessible (Chesbrough, 2003). As a result, 
customers are getting increasingly knowledge-
able and proactive. Customer involvement into 
innovation activities can, thus, be very beneficial 
for companies. Advancing information and com-
munication technologies (ICT) continuously 
offer novel solutions for efficient collaboration 
between the firm and the customer (Buyukozkan, 
Baykasoglu, & Dereli, 2007; Dahan & Hauser, 
2002; Dahan & Srinivasan, 2000; Hoffman & 
Novak, 1996; Iansiti & MacCormack, 1997; 
MacCormack, Verganti, & Iansiti, 2001; Von 
Hippel & Katz, 2002). Companies are, how-
ever, very different in how fast they recognize 
the opportunities and adopt new methods cre-
ated by new technologies (Jagodic, Courvisanos, 
& Yearwood, 2009; Rai, 1995; Rohrbeck & Al, 
2010). Despite accumulating evidence on valu-
able contribution of customer1 involvement 
into the innovation process (Dahlsten, 2004; 
Kristensson, Gustafsson, & Archer, 2004; Lettl, 
2007; Ohly, Kase, & Skerlavaj, 2010; Prahalad, 
2004) and the high potential of the web and 
information technologies for customer integra-
tion (Droge, Stanko, & Pollitte, 2010; Farris 
et al., 2003; Franke, Keinz, & Schreier, 2008; 
Hemetsberger & Godula, 2007; Jeppesen, 2005; 
Kaiser & Muller-Seitz, 2008; Nambisan, 2002; 
Sawhney, Verona, & Prandelli, 2005), seemingly 

very few companies manage to master advanced 
methods of web-based customer innovation2 
(Rohrbeck & Al, 2010).

Almost 5 years ago, Prandelli, Verona, and 
Raccagni (2006) examined to which extent capa-
bilities of the Internet are exploited by companies 
for collaboration with customers for innovation. 
Their study ‘Diffusion of web-based product 
innovation’ mapped web-based tools that com-
panies integrated into their web-sites to support 
customer innovation. The findings of the study 
showed that the actual usage of the web-based 
tools was still very limited and specific to certain 
industries and companies’ types. Nevertheless, 
the research on the Internet capabilities support-
ing customer-firm collaboration for innovation 
purposes has been multiplying since the time of 
the article’s publication (e.g., Fuller, 2006; Füller, 
2010; Füller, Faullant, & Matzler, 2010; Fuller 
& Matzler, 2007; Fuller, Muhlbacher, Matzler, & 
Jawecki, 2009; Hemetsberger & Godula, 2007; 
Kohler, Matzler, & Fuller, 2009; Nambisan 
& Baron, 2007, 2009, 2010; Nambisan & 
Nambisan, 2008; Rohrbeck & Al, 2010; Verona, 
Prandelli, & Sawhney, 2006). This trend sug-
gests that the phenomenon is considered remark-
able by scholars despite the slow pace of its 
recognition by the bulk of companies reported 
by Prandelli et al. (2006). This study is, hence, 
motivated by the need to clarify to which extent 
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(such as: suggestion boxes; new product areas; or 
customized newsletters for product life cycle man-
agement) that could be found on the web-sites of the 
cluster 5 companies are not capable of empowering 
customers to really co-develop products and services.

CONCLUSIONS

Co-creating value with customers is often seen 
as an ultimate strategy for reaching leadership 
on the market (Prahalad & Ramaswamy, 2004). 
Collaborative activities of companies and custom-
ers for value co-creation may take on different 
forms. The progress in information and web tech-
nologies facilitates closer cooperation with a larger 
pool of customers. During the last few years, the 
development in ICTs has been moving ahead at an 
increasing pace suggesting comparable intensifica-
tion of customer-firm collaboration on the web.

This study reports the results of the investiga-
tion of the 226 web-sites representing one service 
and five manufacturing industries. A compa-
rable analysis with the similar study performed 
five years ago reveals what the level of adoption of 
web-enabled tools for innovation with customers 
is and how it changed over time.

In line with the original study, the current 
investigation demonstrates that the companies 
tend to implement on their web-sites, web-based 
tools supporting the initial and final stages of the 
innovation process. The role of the customer in 
such collaboration mode is limited to express-
ing opinions and preferences regarding products 
and services and the passive receiving of promo-
tional information. No significant increase in 
the  diffusion of more advanced web-based tools 
among the sample companies is observed.

Nevertheless, companies in all six industries 
show a fresh tendency to exploit social collabora-
tion of customers in virtual settings for companies’ 
benefit. Social media networks and company-orga-
nized virtual communities are used to engage cus-
tomers in online activities that contribute to idea 
generation, product improvement and increased 
brand and product loyalty. The companies exten-
sively build on the social dimension of customer 
knowledge enabled by virtual environments.

Further, the presence of web-based tools  across 
companies in different industries varies significantly. 

idea generation using customer collective efforts. 
Pringles is the only company in the food industry 
 involving customers who evaluate each other’s ideas. 
On the company’s web-site customers are invited to 
submit their ideas on design of a product – a can 
for potato product – a vote for the best ideas. Dell’s 
specific web-site is entirely dedicated to generating 
and developing ideas in peer-to-peer collabora-
tion settings. Three companies in cluster 4 are also 
positively correlated with the dimension of social 
collaboration for idea generation. Volkswagen, 
Ericsson and Vodafone engage their customers into 
virtual communities to discuss ideas of new prod-
ucts and services and organize ideas competitions to 
encourage customers to contribute. The companies 
are detached in a separate cluster because, in addi-
tion to leveraging on social collaboration for idea 
generation, they use the web to organize peer-to-
peer collaboration for product and service develop-
ment and to enable lead users to make suggestions 
for new and existing products. Cluster 3 includes 
only two companies, Sony and Apple. This cluster 
is characterized by the extensive use of the web to 
obtain customer input at the beginning of the inno-
vation process in the form of feedback forms and 
complaints. The companies also organize online 
forums on separate web-sites to support new prod-
uct launches and maintain customer relationships.

Cluster 1 includes 34 cases that are mainly the 
motorcycle companies offering customers options 
to customize their products. The remaining two 
clusters are composed of 81 and 104 companies. 
The  biggest – cluster 6 shows negative coefficients 
for almost all dimensions except for user input. 
Companies comprising this cluster implement very 
few web-based tools on their web-sites that allow 
them to obtain only explicit customer information. 
The cluster is mainly made up of the food and toi-
letries  companies but several telecommunications 
companies are also found in this cluster. Cluster 5 
exhibits a higher tendency to leverage on the web 
capabilities than cluster 6. Toiletries, food, electron-
ics and some motorcycle companies that form this 
cluster involve customers in the initial and final stages 
of the innovation process to receive customer input, 
promote new products and maintain relationships 
with customers. The companies implement diverse 
but not advanced web-based tools. Web-based tools 
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In the current globalized world, knowledge 
and information are becoming more dispersed 

and accessible (Chesbrough, 2003). As a result, 
customers are getting increasingly knowledge-
able and proactive. Customer involvement into 
innovation activities can, thus, be very beneficial 
for companies. Advancing information and com-
munication technologies (ICT) continuously 
offer novel solutions for efficient collaboration 
between the firm and the customer (Buyukozkan, 
Baykasoglu, & Dereli, 2007; Dahan & Hauser, 
2002; Dahan & Srinivasan, 2000; Hoffman & 
Novak, 1996; Iansiti & MacCormack, 1997; 
MacCormack, Verganti, & Iansiti, 2001; Von 
Hippel & Katz, 2002). Companies are, how-
ever, very different in how fast they recognize 
the opportunities and adopt new methods cre-
ated by new technologies (Jagodic, Courvisanos, 
& Yearwood, 2009; Rai, 1995; Rohrbeck & Al, 
2010). Despite accumulating evidence on valu-
able contribution of customer1 involvement 
into the innovation process (Dahlsten, 2004; 
Kristensson, Gustafsson, & Archer, 2004; Lettl, 
2007; Ohly, Kase, & Skerlavaj, 2010; Prahalad, 
2004) and the high potential of the web and 
information technologies for customer integra-
tion (Droge, Stanko, & Pollitte, 2010; Farris 
et al., 2003; Franke, Keinz, & Schreier, 2008; 
Hemetsberger & Godula, 2007; Jeppesen, 2005; 
Kaiser & Muller-Seitz, 2008; Nambisan, 2002; 
Sawhney, Verona, & Prandelli, 2005), seemingly 

very few companies manage to master advanced 
methods of web-based customer innovation2 
(Rohrbeck & Al, 2010).

Almost 5 years ago, Prandelli, Verona, and 
Raccagni (2006) examined to which extent capa-
bilities of the Internet are exploited by companies 
for collaboration with customers for innovation. 
Their study ‘Diffusion of web-based product 
innovation’ mapped web-based tools that com-
panies integrated into their web-sites to support 
customer innovation. The findings of the study 
showed that the actual usage of the web-based 
tools was still very limited and specific to certain 
industries and companies’ types. Nevertheless, 
the research on the Internet capabilities support-
ing customer-firm collaboration for innovation 
purposes has been multiplying since the time of 
the article’s publication (e.g., Fuller, 2006; Füller, 
2010; Füller, Faullant, & Matzler, 2010; Fuller 
& Matzler, 2007; Fuller, Muhlbacher, Matzler, & 
Jawecki, 2009; Hemetsberger & Godula, 2007; 
Kohler, Matzler, & Fuller, 2009; Nambisan 
& Baron, 2007, 2009, 2010; Nambisan & 
Nambisan, 2008; Rohrbeck & Al, 2010; Verona, 
Prandelli, & Sawhney, 2006). This trend sug-
gests that the phenomenon is considered remark-
able by scholars despite the slow pace of its 
recognition by the bulk of companies reported 
by Prandelli et al. (2006). This study is, hence, 
motivated by the need to clarify to which extent 
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the necessary prerequisite for a company? This is a 
research question worth investigating.

Companies may also be unwilling to imple-
ment new web-based tools due to the lack of 
understanding of the benefits and risks such prac-
tices can entail. This study provides some indi-
cation regarding how different web-based tools 
contribute to the various stages of the innovation 
process. However, it requires further investigation 
to clarify if adoption of various web-based tools 
pays off and in which way.

It was revealed in this study that companies 
operating in different industries tend to employ 
different sets of web-based tools. The differences 
in knowledge required to develop certain cat-
egories of products could be a factor influencing 
the companies’ tendencies to implement certain 
types of web-based tools. For instance, complex 
technological products have to be developed by 
specialists with a relatively high minimum level of 
expertise and thus, involvement of customers in 
the development stage would hardly be possible 
or beneficial. On the other hand, products requir-
ing knowledge from a users’ experience would 
be better developed in collaboration with users. 
Further studies need to explore the relationships 
between industries’ specificity in terms of knowl-
edge requirements and abilities of different web-
based tools to obtain and transfer various types of 
customer knowledge.

Companies may find the results of this inves-
tigation useful as it helps to realize the potential 
of the web for enhancing innovation activities. 
In many industries competition may be formed 
between companies that use the web in sophis-
ticated ways and companies that are resistant to 
implementation or incapable of management of 
new web-enabled tools for innovation with cus-
tomers. Thus, companies should not neglect the 
opportunity to learn from this study about the 
practices employed by other firms in the specific 
industries that would contribute to developing 
their own strategy for innovating with users.
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The study shows that the automotive, motorcycle 
and electronics companies tend to prefer web-based 
tools involving customers in product design whereas 
the food and toiletries companies use web-based 
mechanisms supporting the initial and final stages 
of the innovation process. Customer involvement 
in product design is supported by more advanced 
web-based tools that enable customers to transfer 
their implicit preferences.

The telecommunications companies use more 
innovative web-based tools than the companies 
in the manufacturing industries. Specifically, 
the companies encourage independent devel-
opers to create applications that can be used on 
hand-held devices by offering on their web-sites 
software development kits and online forums for 
testing and sharing developments. By enabling 
independent innovators to create and offer their 
developments with other users, telecommunica-
tions companies increase attractiveness of their 
services for many customers without high addi-
tional costs. This trend manifests the tendency of 
service companies to cooperate closely with users 
for value co-creation.

Finally, few large companies exploit the web 
capabilities to their full potential while the major-
ity of the sample companies in all industries 
choose a conservative approach to collaboration 
for innovation on the web.

Implications for further research and practice
What we learn from this study is that companies 
do not yet take the full advantages of the web 
technologies for creating value with customers. 
There could be several explanations of this trend. 
The further research needs to investigate what 
the main causes of companies’ discretion towards 
web-enabled methods are. Internal issues such as: 
the reluctance of management to change or to 
open up; organizational inability to acquire either 
(a) knowledge from outside of the company; or 
(b) the complex technology of more advanced 
web-based mechanisms which could hinder any 
benefits from the novel methods. In order to be 
able to profit from web-enabled practices with cus-
tomers, companies may need to possess (develop) 
certain capabilities. To be able to benefit from vari-
ous types of web-based methods and tools, what is 
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In the current globalized world, knowledge 
and information are becoming more dispersed 

and accessible (Chesbrough, 2003). As a result, 
customers are getting increasingly knowledge-
able and proactive. Customer involvement into 
innovation activities can, thus, be very beneficial 
for companies. Advancing information and com-
munication technologies (ICT) continuously 
offer novel solutions for efficient collaboration 
between the firm and the customer (Buyukozkan, 
Baykasoglu, & Dereli, 2007; Dahan & Hauser, 
2002; Dahan & Srinivasan, 2000; Hoffman & 
Novak, 1996; Iansiti & MacCormack, 1997; 
MacCormack, Verganti, & Iansiti, 2001; Von 
Hippel & Katz, 2002). Companies are, how-
ever, very different in how fast they recognize 
the opportunities and adopt new methods cre-
ated by new technologies (Jagodic, Courvisanos, 
& Yearwood, 2009; Rai, 1995; Rohrbeck & Al, 
2010). Despite accumulating evidence on valu-
able contribution of customer1 involvement 
into the innovation process (Dahlsten, 2004; 
Kristensson, Gustafsson, & Archer, 2004; Lettl, 
2007; Ohly, Kase, & Skerlavaj, 2010; Prahalad, 
2004) and the high potential of the web and 
information technologies for customer integra-
tion (Droge, Stanko, & Pollitte, 2010; Farris 
et al., 2003; Franke, Keinz, & Schreier, 2008; 
Hemetsberger & Godula, 2007; Jeppesen, 2005; 
Kaiser & Muller-Seitz, 2008; Nambisan, 2002; 
Sawhney, Verona, & Prandelli, 2005), seemingly 

very few companies manage to master advanced 
methods of web-based customer innovation2 
(Rohrbeck & Al, 2010).

Almost 5 years ago, Prandelli, Verona, and 
Raccagni (2006) examined to which extent capa-
bilities of the Internet are exploited by companies 
for collaboration with customers for innovation. 
Their study ‘Diffusion of web-based product 
innovation’ mapped web-based tools that com-
panies integrated into their web-sites to support 
customer innovation. The findings of the study 
showed that the actual usage of the web-based 
tools was still very limited and specific to certain 
industries and companies’ types. Nevertheless, 
the research on the Internet capabilities support-
ing customer-firm collaboration for innovation 
purposes has been multiplying since the time of 
the article’s publication (e.g., Fuller, 2006; Füller, 
2010; Füller, Faullant, & Matzler, 2010; Fuller 
& Matzler, 2007; Fuller, Muhlbacher, Matzler, & 
Jawecki, 2009; Hemetsberger & Godula, 2007; 
Kohler, Matzler, & Fuller, 2009; Nambisan 
& Baron, 2007, 2009, 2010; Nambisan & 
Nambisan, 2008; Rohrbeck & Al, 2010; Verona, 
Prandelli, & Sawhney, 2006). This trend sug-
gests that the phenomenon is considered remark-
able by scholars despite the slow pace of its 
recognition by the bulk of companies reported 
by Prandelli et al. (2006). This study is, hence, 
motivated by the need to clarify to which extent 
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In the current globalized world, knowledge 
and information are becoming more dispersed 

and accessible (Chesbrough, 2003). As a result, 
customers are getting increasingly knowledge-
able and proactive. Customer involvement into 
innovation activities can, thus, be very beneficial 
for companies. Advancing information and com-
munication technologies (ICT) continuously 
offer novel solutions for efficient collaboration 
between the firm and the customer (Buyukozkan, 
Baykasoglu, & Dereli, 2007; Dahan & Hauser, 
2002; Dahan & Srinivasan, 2000; Hoffman & 
Novak, 1996; Iansiti & MacCormack, 1997; 
MacCormack, Verganti, & Iansiti, 2001; Von 
Hippel & Katz, 2002). Companies are, how-
ever, very different in how fast they recognize 
the opportunities and adopt new methods cre-
ated by new technologies (Jagodic, Courvisanos, 
& Yearwood, 2009; Rai, 1995; Rohrbeck & Al, 
2010). Despite accumulating evidence on valu-
able contribution of customer1 involvement 
into the innovation process (Dahlsten, 2004; 
Kristensson, Gustafsson, & Archer, 2004; Lettl, 
2007; Ohly, Kase, & Skerlavaj, 2010; Prahalad, 
2004) and the high potential of the web and 
information technologies for customer integra-
tion (Droge, Stanko, & Pollitte, 2010; Farris 
et al., 2003; Franke, Keinz, & Schreier, 2008; 
Hemetsberger & Godula, 2007; Jeppesen, 2005; 
Kaiser & Muller-Seitz, 2008; Nambisan, 2002; 
Sawhney, Verona, & Prandelli, 2005), seemingly 

very few companies manage to master advanced 
methods of web-based customer innovation2 
(Rohrbeck & Al, 2010).

Almost 5 years ago, Prandelli, Verona, and 
Raccagni (2006) examined to which extent capa-
bilities of the Internet are exploited by companies 
for collaboration with customers for innovation. 
Their study ‘Diffusion of web-based product 
innovation’ mapped web-based tools that com-
panies integrated into their web-sites to support 
customer innovation. The findings of the study 
showed that the actual usage of the web-based 
tools was still very limited and specific to certain 
industries and companies’ types. Nevertheless, 
the research on the Internet capabilities support-
ing customer-firm collaboration for innovation 
purposes has been multiplying since the time of 
the article’s publication (e.g., Fuller, 2006; Füller, 
2010; Füller, Faullant, & Matzler, 2010; Fuller 
& Matzler, 2007; Fuller, Muhlbacher, Matzler, & 
Jawecki, 2009; Hemetsberger & Godula, 2007; 
Kohler, Matzler, & Fuller, 2009; Nambisan 
& Baron, 2007, 2009, 2010; Nambisan & 
Nambisan, 2008; Rohrbeck & Al, 2010; Verona, 
Prandelli, & Sawhney, 2006). This trend sug-
gests that the phenomenon is considered remark-
able by scholars despite the slow pace of its 
recognition by the bulk of companies reported 
by Prandelli et al. (2006). This study is, hence, 
motivated by the need to clarify to which extent 
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In the current globalized world, knowledge 
and information are becoming more dispersed 

and accessible (Chesbrough, 2003). As a result, 
customers are getting increasingly knowledge-
able and proactive. Customer involvement into 
innovation activities can, thus, be very beneficial 
for companies. Advancing information and com-
munication technologies (ICT) continuously 
offer novel solutions for efficient collaboration 
between the firm and the customer (Buyukozkan, 
Baykasoglu, & Dereli, 2007; Dahan & Hauser, 
2002; Dahan & Srinivasan, 2000; Hoffman & 
Novak, 1996; Iansiti & MacCormack, 1997; 
MacCormack, Verganti, & Iansiti, 2001; Von 
Hippel & Katz, 2002). Companies are, how-
ever, very different in how fast they recognize 
the opportunities and adopt new methods cre-
ated by new technologies (Jagodic, Courvisanos, 
& Yearwood, 2009; Rai, 1995; Rohrbeck & Al, 
2010). Despite accumulating evidence on valu-
able contribution of customer1 involvement 
into the innovation process (Dahlsten, 2004; 
Kristensson, Gustafsson, & Archer, 2004; Lettl, 
2007; Ohly, Kase, & Skerlavaj, 2010; Prahalad, 
2004) and the high potential of the web and 
information technologies for customer integra-
tion (Droge, Stanko, & Pollitte, 2010; Farris 
et al., 2003; Franke, Keinz, & Schreier, 2008; 
Hemetsberger & Godula, 2007; Jeppesen, 2005; 
Kaiser & Muller-Seitz, 2008; Nambisan, 2002; 
Sawhney, Verona, & Prandelli, 2005), seemingly 

very few companies manage to master advanced 
methods of web-based customer innovation2 
(Rohrbeck & Al, 2010).

Almost 5 years ago, Prandelli, Verona, and 
Raccagni (2006) examined to which extent capa-
bilities of the Internet are exploited by companies 
for collaboration with customers for innovation. 
Their study ‘Diffusion of web-based product 
innovation’ mapped web-based tools that com-
panies integrated into their web-sites to support 
customer innovation. The findings of the study 
showed that the actual usage of the web-based 
tools was still very limited and specific to certain 
industries and companies’ types. Nevertheless, 
the research on the Internet capabilities support-
ing customer-firm collaboration for innovation 
purposes has been multiplying since the time of 
the article’s publication (e.g., Fuller, 2006; Füller, 
2010; Füller, Faullant, & Matzler, 2010; Fuller 
& Matzler, 2007; Fuller, Muhlbacher, Matzler, & 
Jawecki, 2009; Hemetsberger & Godula, 2007; 
Kohler, Matzler, & Fuller, 2009; Nambisan 
& Baron, 2007, 2009, 2010; Nambisan & 
Nambisan, 2008; Rohrbeck & Al, 2010; Verona, 
Prandelli, & Sawhney, 2006). This trend sug-
gests that the phenomenon is considered remark-
able by scholars despite the slow pace of its 
recognition by the bulk of companies reported 
by Prandelli et al. (2006). This study is, hence, 
motivated by the need to clarify to which extent 
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APPENDIX

TABLE 1: WEB-BASED TOOLS USED AT THE DIFFERENT STAGES OF THE INNOVATION PROCESS

Innovation process stage Selected tools Percentage of all firms using 
the tool

The original 
study

The replication 
study

Idea generation 1. ‘Contact the firm’ option 90.4 92.2
2. Feedback session/survey 36.8 22.1
3. Suggestion box 8.1 19.1
4. Complaint area 13.7
5. Virtual community 3.9
6. Formalized mechanisms of competition on 

new ideas
2.5

7. Agreement area to manage IPRs 6.4
8. Customer advisor programs 0.0

Idea selection 9. Analysis of customer opinions 3.8 1.0
10. Virtual concept test 1.4 0.0
11. Focus group on line 0.0

Product design 12. Mass customization of aesthetic attributes 2.9 26.5
13. Mass customization of functional attributes 30.1 19.6
14. User patents for new products 1.4     0
15. Open source mechanisms 3.9
16. Design toolkits 0.0
17. Virtual teams 0.0

Product testing 18. Virtual product test 5.0 4.9
19. Market test 24.8 16.2

Market launch 20. New product area 63.2 51.0
21. Events 49.3 43.6
22. Customized newsletter 40.7 42.6
23. Virtual communities 29.9
24. Viral marketing 70.1
25. Customized assistance in product selection 44.1
26. Mini web-sites 17.6

Product life cycle management 27. Customized CRM 54.1 55.9
28. Customized newsletter 32.5 45.6

TABLE 2: THE USE OF WEB-BASED TOOLS IN FIVE INDUSTRIES (2010)

Percentage of all firms using the tool

Selected tools Toiletries Food Motorbike Automotive Electronics

  1. ‘Contact the firm’ option 97.2 84.6 100.0 97.1 100.0
  2. Feedback session/survey 22.2 12.1 35.7 20.0 53.6
  3. Suggestion box 19.4 15.4 7.1 25.7 28.6
  4. Complaint area 16.7 15.4 14.3 11.4 7.1
  5. Virtual community 2.8 2.2 0.0 5.7 10.7

(Continued)
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In the current globalized world, knowledge 
and information are becoming more dispersed 

and accessible (Chesbrough, 2003). As a result, 
customers are getting increasingly knowledge-
able and proactive. Customer involvement into 
innovation activities can, thus, be very beneficial 
for companies. Advancing information and com-
munication technologies (ICT) continuously 
offer novel solutions for efficient collaboration 
between the firm and the customer (Buyukozkan, 
Baykasoglu, & Dereli, 2007; Dahan & Hauser, 
2002; Dahan & Srinivasan, 2000; Hoffman & 
Novak, 1996; Iansiti & MacCormack, 1997; 
MacCormack, Verganti, & Iansiti, 2001; Von 
Hippel & Katz, 2002). Companies are, how-
ever, very different in how fast they recognize 
the opportunities and adopt new methods cre-
ated by new technologies (Jagodic, Courvisanos, 
& Yearwood, 2009; Rai, 1995; Rohrbeck & Al, 
2010). Despite accumulating evidence on valu-
able contribution of customer1 involvement 
into the innovation process (Dahlsten, 2004; 
Kristensson, Gustafsson, & Archer, 2004; Lettl, 
2007; Ohly, Kase, & Skerlavaj, 2010; Prahalad, 
2004) and the high potential of the web and 
information technologies for customer integra-
tion (Droge, Stanko, & Pollitte, 2010; Farris 
et al., 2003; Franke, Keinz, & Schreier, 2008; 
Hemetsberger & Godula, 2007; Jeppesen, 2005; 
Kaiser & Muller-Seitz, 2008; Nambisan, 2002; 
Sawhney, Verona, & Prandelli, 2005), seemingly 

very few companies manage to master advanced 
methods of web-based customer innovation2 
(Rohrbeck & Al, 2010).

Almost 5 years ago, Prandelli, Verona, and 
Raccagni (2006) examined to which extent capa-
bilities of the Internet are exploited by companies 
for collaboration with customers for innovation. 
Their study ‘Diffusion of web-based product 
innovation’ mapped web-based tools that com-
panies integrated into their web-sites to support 
customer innovation. The findings of the study 
showed that the actual usage of the web-based 
tools was still very limited and specific to certain 
industries and companies’ types. Nevertheless, 
the research on the Internet capabilities support-
ing customer-firm collaboration for innovation 
purposes has been multiplying since the time of 
the article’s publication (e.g., Fuller, 2006; Füller, 
2010; Füller, Faullant, & Matzler, 2010; Fuller 
& Matzler, 2007; Fuller, Muhlbacher, Matzler, & 
Jawecki, 2009; Hemetsberger & Godula, 2007; 
Kohler, Matzler, & Fuller, 2009; Nambisan 
& Baron, 2007, 2009, 2010; Nambisan & 
Nambisan, 2008; Rohrbeck & Al, 2010; Verona, 
Prandelli, & Sawhney, 2006). This trend sug-
gests that the phenomenon is considered remark-
able by scholars despite the slow pace of its 
recognition by the bulk of companies reported 
by Prandelli et al. (2006). This study is, hence, 
motivated by the need to clarify to which extent 
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TABLE 3: RESULTS OF THE PRINCIPAL COMPONENT ANALYSIS. THE ROTATED COMPONENT MATRIX

Component

1 2 3 4 5 6 7 8

Mass customization of 
functional attributes

0.900 0.072 0.071 0.092 0.003 −0.030 0.075 0.084

Mass customization of 
aesthetic attributes

0.840 0.100 0.182 0.085 0.018 −0.090 0.111 0.119

Market test 0.671 −0.133 0.022 −0.034 0.063 0.188 0.081 −0.135
Open source mechanisms −0.073 0.834 0.075 0.046 0.117 −0.052 0.082 0.207

Virtual product test −0.012 0.804 −0.033 0.087 0.002 0.053 0.218 −0.076
Formalized mechanisms of 
competition on new ideas

0.116 0.610 −0.062 0.022 0.424 0.383 0.035 −0.146

Virtual communities for new 
product launch

0.228 0.396 0.337 0.392 −0.051 030 −0.300 0.172

(Continued)

TABLE 2: CONTINUED

Percentage of all firms using the tool

Selected tools Toiletries Food Motorbike Automotive Electronics

  6. Formalized mechanisms of  
competition on new ideas

5.6 0.0 0.0 5.7 7.1

  7. Agreement area to manage IPRs 2.8 9.9 7.1 2.9 3.6
  8. Customer advisor programs 0.0 0.0 0.0 0.0 0.0
  9. Analysis of customer opinions 2.8 0.0 0.0 0.0 7.1
 10. Virtual concept test 0.0 0.0 0.0 0.0 0.0
 11. Focus group on line 0.0 0.0 0.0 0.0 0.0
 12. Mass customization of aesthetic 

attributes
2.8 1.1 71.4 85.7 42.9

 13. Mass customization of functional 
attributes

0.0 0.0 57.1 74.3 21.4

 14. User patents for new products 0.0 0.0 0.0 0.0 0.0
 15. Open source mechanisms 0.0 0.0 0.0 2.9 25.0
 16. Design toolkits 0.0 0.0 0.0 0.0 0.0
 17. Virtual teams 0.0 0.0 0.0 0.0 0.0
 18. Virtual product test 0.0 0.0 0.0 22.9 7.1
 19. Market test 30.6 2.2 35.7 42.9 0.0
 20. New product area 77.8 23.1 85.7 65.7 71.4
 21. Events 69.4 17.6 78.6 77.1 35.7
 22. Customized newsletter 61.1 22.0 57.1 51.4 67.9
 23. Virtual communities 22.2 22.0 46.2 37.1 46.4
 24. Viral marketing 72.2 64.8 92.9 71.4 71.4
 25. Customized assistance in product 

selection
63.9 24.2 50.0 45.7 78.6

 26. Mini web-sites 22.2 6.6 28.6 31.4 25.0
 27. Customized CRM 66.7 36.3 50.0 74.3 85.7
 28. Customized newsletter 63.9 31.9 35.7 48.6 67.9
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In the current globalized world, knowledge 
and information are becoming more dispersed 

and accessible (Chesbrough, 2003). As a result, 
customers are getting increasingly knowledge-
able and proactive. Customer involvement into 
innovation activities can, thus, be very beneficial 
for companies. Advancing information and com-
munication technologies (ICT) continuously 
offer novel solutions for efficient collaboration 
between the firm and the customer (Buyukozkan, 
Baykasoglu, & Dereli, 2007; Dahan & Hauser, 
2002; Dahan & Srinivasan, 2000; Hoffman & 
Novak, 1996; Iansiti & MacCormack, 1997; 
MacCormack, Verganti, & Iansiti, 2001; Von 
Hippel & Katz, 2002). Companies are, how-
ever, very different in how fast they recognize 
the opportunities and adopt new methods cre-
ated by new technologies (Jagodic, Courvisanos, 
& Yearwood, 2009; Rai, 1995; Rohrbeck & Al, 
2010). Despite accumulating evidence on valu-
able contribution of customer1 involvement 
into the innovation process (Dahlsten, 2004; 
Kristensson, Gustafsson, & Archer, 2004; Lettl, 
2007; Ohly, Kase, & Skerlavaj, 2010; Prahalad, 
2004) and the high potential of the web and 
information technologies for customer integra-
tion (Droge, Stanko, & Pollitte, 2010; Farris 
et al., 2003; Franke, Keinz, & Schreier, 2008; 
Hemetsberger & Godula, 2007; Jeppesen, 2005; 
Kaiser & Muller-Seitz, 2008; Nambisan, 2002; 
Sawhney, Verona, & Prandelli, 2005), seemingly 

very few companies manage to master advanced 
methods of web-based customer innovation2 
(Rohrbeck & Al, 2010).

Almost 5 years ago, Prandelli, Verona, and 
Raccagni (2006) examined to which extent capa-
bilities of the Internet are exploited by companies 
for collaboration with customers for innovation. 
Their study ‘Diffusion of web-based product 
innovation’ mapped web-based tools that com-
panies integrated into their web-sites to support 
customer innovation. The findings of the study 
showed that the actual usage of the web-based 
tools was still very limited and specific to certain 
industries and companies’ types. Nevertheless, 
the research on the Internet capabilities support-
ing customer-firm collaboration for innovation 
purposes has been multiplying since the time of 
the article’s publication (e.g., Fuller, 2006; Füller, 
2010; Füller, Faullant, & Matzler, 2010; Fuller 
& Matzler, 2007; Fuller, Muhlbacher, Matzler, & 
Jawecki, 2009; Hemetsberger & Godula, 2007; 
Kohler, Matzler, & Fuller, 2009; Nambisan 
& Baron, 2007, 2009, 2010; Nambisan & 
Nambisan, 2008; Rohrbeck & Al, 2010; Verona, 
Prandelli, & Sawhney, 2006). This trend sug-
gests that the phenomenon is considered remark-
able by scholars despite the slow pace of its 
recognition by the bulk of companies reported 
by Prandelli et al. (2006). This study is, hence, 
motivated by the need to clarify to which extent 

Web-based customer innovation: A replication with extension

NATALIA RYZHKOVA

The School of Management, Blekinge Institute of Technology, Karlskrona, Sweden

Abstract: Acquiring valuable customer knowledge has been recognized as one of the most important elements of com-
panies’ innovation activities. The significant developments in information and communication technologies (ICT) have 
enabled creation and diffusion of a number of methods and tools for customer involvement into the innovation process. 
The research has demonstrated the high potential of such ICT-enabled methods and tools on few successful cases. This study 
reports the investigation of diffusion of web-based tools by exploring the web-sites of 226 companies in five manufacturing 
and one service industry. The comparison with the 5-years-ago study reveals several new trends in companies’ practices.

Keywords: customer, innovation, web, tools, development process

1 The terms ‘user’ and ‘customer’ are used interchangeably 
in this paper.

2 Web-based customer innovation is defined as the 
innovation process with the high involvement of 
customers supported by web-based methods and tools.
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TABLE 3: CONTINUED

Component

1 2 3 4 5 6 7 8

Customized newsletter 
(for product life cycle 
management)

−0.013 0.056 0.853 −0.082 0.060 0.114 0.154 0.049

Customized CRM 0.188 0.064 0.850 0.137 0.028 0.114 0.056 −0.029
Customized assistance in  
new product selection

0.184 −0.143 0.506 0.250 0.175 −0.214 0.150 0.043

Viral marketing −0.023 0.109 0.126 0.696 −0.037 0.082 0.160 −0.006
‘Contact the firm’ option 0.016 0.081 −0.033 0.645 0.107 0.079 −0.166 0.137

Events 0.445 −0.085 0.092 0.544 0.053 0.054 0.236 −0.167
Customized newsletter  
(for market launch)

0.216 −0.052 0.065 0.421 0.301 −0.099 0.399 0.320

Analysis of customer  
opinions

−0.004 0.064 0.078 0.004 0.845 −0.040 0.000 −0.030

Virtual communities for idea 
generation

0.095 0.513 0.094 0.055 0.665 0.264 −0.040 −0.042

Agreement area to manage 
intellectual property rights

−0.018 0.056 0.061 0.090 0.067 0.848 0.087 −0.026

Suggestion box 0.130 0.089 0.094 0.123 −0.014 0.718 0.008 0.472

New product area 0.268 0.141 0.168 0.006 0.007 0.018 0.723 −0.068
Mini web-sites 0.036 0.129 0.097 0.051 −0.017 0.086 0.722 0.019

Complaint area 0.000 0.038 −0.056 −0.002 −0.136 0.103 −0.069 0.814
Feedback session/survey −0.029 0.008 0.281 0.243 0.410 0.030 0.108 0.535

A factor meanings: 1, mass customization; 2, peer to peer collaboration; 3, customer relationship management; 4, 
brand and product awareness; 5, social collaboration for idea generation; 6, lead user; 7, new product campaign; 8, 
user input.

 TABLE 4: FINAL CLUSTER CENTERS

Cluster

1 2 3 4 5 6

Mass customization 2.09601 0.25765 0.50005 0.32546 −0.41574 −0.38540
Peer to peer 
collaboration

−0.02925 −0.99886 1.22615 5.67282 −0.07541 −0.09972

Customer relation 
management

0.01571 0.32903 1.86678 −0.61493 0.97793 −0.79128

Information distribution 0.10141 0.42811 −1.02073 0.53518 0.06627 −0.08881
Social collaboration for 
idea generation

−0.22141 7.57857 −0.56263 3.07428 −0.15035 −0.03412

Lead user −0.13193 −0.95089 −0.32556 2.09196 0.15430 −0.11284
New product campaign 0.24458 −0.73470 −0.52845 0.81451 0.10858 −0.16373
User input −0.03157 0.28109 5.77353 −1.13279 −0.12670 0.02524

Number of cases 34 2 2 3 81 104
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Abstract	

Purpose	 –	 This	 study	 aims	 to	 explore	 the	 relationship	 between	 the	
actual	 usage	 of	 online	 methods	 for	 collaboration	 with	 customers	 and	
firms’	innovation	performance.	Drawing	on	theories	of	knowledge	flows	
and	 knowledge	 creation,	 this	 study	 analyses	 the	 results	 of	 customer	
collaboration	in	the	online	mode	in	comparison	to	the	offline	mode.		

Design/methodology/approach	 –	 The	 data	 for	 the	 econometric	
analysis	 comes	 from	managers	 of	 102	 so‐called	 “gazelles”,	 knowledge‐
intensive	 service	 firms	 that	were	 characterized	 by	 exceptionally	 stable	
growth	rates	in	Sweden	during	2010	and	2011.		

Findings	 –	 This	 study	 confirms	 the	 significance	 of	 ICT‐supported	
collaboration	 with	 customers	 for	 a	 firm’s	 innovation	 performance.	
Collaboration	 with	 customers	 using	 online	 methods	 increases	
companies’	 probability	 to	 introduce	 service	 innovations.	 Besides,	
knowledge‐intensive	 service	 companies	 demonstrate	 more	 extensive	
though	 less	 intensive	 use	 of	 online	 channels	 for	 collaborating	 with	
customers	compared	to	offline	methods.		

Research	limitations/implications	–	The	data	for	this	study	has	typical	
limitations	 resulting	 from	 the	 collection	 method	 of	 web‐surveying.	
Future	 research	 should	 refine	 the	 findings	 of	 this	 study	 using	 various	
measures	of	firms’	innovation	performance.		

Practical	implications	–	Firms	should	be	more	receptive	towards	online	
methods	 of	 collaboration	 with	 customers	 because	 using	 such	 strategy	
can	 increase	 their	 probability	 to	 introduce	 service	 innovations.	 The	
insights	 from	 this	 study	 are	 especially	 valuable	 for	 companies	 in	
knowledge‐intensive	 service	 industries	 because	 the	 sample	 consist	 of	
companies	that	can	be	regarded	as	successful	cases.		

Originality/value	–	This	study	is	one	of	the	first	that	addresses	the	issue	
of	 the	 impact	 of	 collaborative	 technologies	 on	 innovation	performance.	
The	 sample	 of	 steady‐growing	 gazelle	 companies	 adds	 value	 to	 the	
results.	
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Keywords:	online,	collaboration,	customers,	innovation	performance,	
gazelle,	ICTs,	knowledge	exchange	
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1.		Introduction	

Knowledge	 is	 indisputably	 one	 of	 the	 most	 important	 components	 of	
innovation	(Nelson	&	Winter,	1982).	Given	the	intensifying	phenomenon	
of	 wide	 dissemination	 of	 knowledge,	 companies	 in	 many	 industries	
actively	seek	to	get	hold	of	valuable	sources	of	knowledge	outside	their	
boundaries.	 This	 trend	 has	 been	 recently	 described	 as	 and	 examined	
within	 the	 open	 innovation	 concept	 (Chesbrough,	 2003).	 Open	
innovation	encompasses	various	practices	that	are	aimed	at	making	use	
of	 external	 and	 internal	 knowledge	 flows.	 User	 or	 customer5	
involvement	 into	 innovation	 process	 is	 one	 of	 the	 most	 important	
strategies	 extensively	 researched	 by	 open	 innovation	 scholars	
(Gassmann,	2006).		

The	 focus	 of	 this	 study	 is	 on	 two	 modes	 of	 collaborating	 with	
customers	 for	 innovation:	 online	 and	 offline.	 Recent	 developments	 in	
information	 and	 communication	 technologies	 (ICTs)	 greatly	 facilitate	
interaction	 between	 firms	 and	 users.	 The	 possibilities	 of	 the	 Internet	
allow	 companies	 to	 efficiently	 reach	 a	 large	 base	 of	 users	 and	 involve	
them	 into	 interactive	 collaborations	 (Sawhney,	 Verona,	 &	 Prandelli,	
2005).	 However,	 the	 relationship	 between	 the	 actual	 usage	 of	 online	
methods	 and	 firms’	 innovation	 performance	 has	 not	 been	 sufficiently	
explored.	The	gap	 in	 the	 literature	needs	 to	be	 filled	 in	order	 to	 justify	
the	proclaimed	importance	of	ICTs	for	customer‐firm	interaction	and	to	
provide	 managers	 with	 knowledge	 about	 an	 effective	 mechanism	 to	
increase	 their	 innovation	performance.	This	 study	aims	 to	 address	 this	
research	gap.		

Online	methods	of	collaboration	with	users	can	vary	significantly	
from	offline	methods.	Hence,	 important	differences	exist	between	types	
of	user	knowledge	accessible	in	these	two	settings.	Drawing	on	theories	
of	 knowledge	 flows	 and	 knowledge	 creation	 this	 study	 will	 analyze	
results	of	customer	collaboration	in	the	online	mode	in	comparison	with	
results	of	customer	collaboration	in	the	offline	mode.	The	effects	of	 the	
two	 modes	 of	 collaboration	 on	 various	 outcomes	 of	 innovation	
performance	 will	 be	 examined.	 The	 study	 will	 illuminate	 differences	
                                                            
5 The terms “user” and “customer” are used interchangeably in this study. 
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between	 the	 impact	 on	 product	 and	 process	 as	 well	 as	 radical	 and	
incremental	 innovation.	Additionally,	 the	study	will	provide	findings	
about	the	stages	of	the	new	service	development	process	that	online	
and	
offline	 collaboration	 contribute	 to.	 This	 addition	will	 help	 to	 clarify	
the	 results	 about	 the	 overall	 impact	 of	 online	 and	 offline	
collaboration	with	customers	on	firm’s	innovation.	

The	 analysis	 is	 based	 on	 the	 data	 from	 managers	 of	 102	
knowledge‐intensive	 service	 companies	 in	 Sweden.	 The	 sample	
companies	 are	 characterized	 by	 exceptionally	 steady	 growth	 rates	
during	 2010	 and	 2011	 (so‐called	 “gazelle”	 companies).	 The	 global	
financial	 crisis	of	2009	resulted	 in	severe	recession	 in	economies	of	
most	countries	 in	 the	world.	Companies	that	manage	to	survive	and	
even	show	sustainable	growth	rates	right	after	the	crisis	must	have	a	
unique	 ability	 to	 be	 immune	 to	 paramount	 difficulties	 devastating	
most	 businesses.	 It	 is,	 therefore,	 of	 particular	 interest	 to	 explore	
practices	 of	 this	 small	 number	 of	 exceptional	 firms	 in	 order	 to	
understand	their	surprisingly	steady	performances.	The	sample	was	
first	 pre‐selected	 by	 external	 reviewers	 from	 one	 of	 the	 leading	
statistical	bureaus	in	cooperation	with	the	largest	financial	magazine	
in	Sweden.	

The	 analysis	 is	 done	 using	 managers’	 responses	 about	 their	
companies’	 activities	 and	 innovation	 performance.	 This	 gives	 an	
additional	merit	 to	 the	results	of	 this	study	as	 few	empirical	studies	
have	 used	 companies’	 perceptions	 to	 examine	 the	 value	 of	 online	
methods	 for	 customer	 collaboration	 (Bartl,	 Füller,	 Mühlbacher,	 &	
Ernst,	2012).	

The	 construct	 of	 online	 collaboration	with	 customers	 in	 this	
study	is	operationalized	with	measures	that	are	similar	to	those	used	
in	 the	 Community	 Innovation	 Survey	 (CIS).	 It	 is	 a	 well‐established	
and	verified	questionnaire	 that	has	been	widely	 applied	 to	 examine	
companies’	 collaborative	 and	 innovation	 practices	 in	 various	
industries.	
	
2. Literature review	
Knowledge	 from	 customers	 has	 always	 been	 of	 great	 value	 for	
companies	striving	to	create	successful	products.	During	the	last	few	
decades,	 firms’	 strategies	 for	 interacting	with	 customers	 have	 been	
changing	 along	 with	 the	 customer	 role	 (Prahalad	 &	 Ramaswamy,	
2004;	Öberg,	
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2010).	Understanding	customer	needs	has	been	gradually	alternated	by	
user	 involvement	 and	 customer	 integration	 into	 innovation	 processes	
(Grabher,	 Ibert,	 &	 Flohr,	 2008;	 Kaulio,	 1998;	 Nambisan,	 2002).	
Understanding	 passive	 customers	 is	 claimed	 to	 be	 less	 effective	 than	
empowering	proactive	users	(Wittel.,	Kristensson,	Gustafsson,	&	Löfgren,	
2010).	Two	main	characteristics	of	user	knowledge	have	been	suggested	
to	influence	the	effectiveness	of	various	strategies	for	user	collaboration.	
First,	 it	 has	 been	 shown	 that	 information	 from	 users	 is	 usually	 sticky	
meaning	 that	 it	 is	 costly	 to	obtain,	 transfer	and	use	 (Sanchez‐Gonzalez,	
Gonzalez‐Alvarez,	 &	 Nieto,	 2009;	 von	 Hippel,	 1998).	 Second,	 many	
markets	 are	 characterized	 by	 highly	 heterogeneous	 customer	 needs	
making	 it	 difficult	 for	 companies	 to	 understand	 customers	 and	 offer	 a	
product	satisfying	mainstream	customers	(Franke	&	von	Hippel,	2003).	
Therefore,	empowering	customers	with	“lead	user”–characteristics	using	
various	 methods	 for	 close	 collaboration	 during	 the	 whole	 innovation	
process	brings	more	benefits	than	requesting	information	from	ordinary	
customers	 (Herstatt	 &	 von	 Hippel,	 1992;	 von	 Hippel,	 Thomke,	 &	
Sonnack,	1999).	 It	 is	challenging	but	essential	 for	companies	to	identify	
and	focus	on	lead	users	‐	those	customers	who	are	ahead	of	the	market	
in	 terms	 of	 their	 needs	 and	 who	 experience	 high	 benefits	 from	
innovating	(Bilgram,	Brem,	&	Voigt,	2008;	Morrison,	Roberts,	&	Midgley,	
2004).	Lead	users	were	found	to	be	able	to	significantly	contribute	to	the	
innovation	 process	 due	 to	 their	 strong	 motivation	 and	 often	 solid	
experience	(Schuhmacher	&	Kuester,	2012).			

Recently,	the	developments	in	the	ICTs	have	created	a	number	of	
opportunities	for	more	intense	and	effective	involvement	of	users.	Web‐
based	 mechanisms	 range	 from	 advanced	 user	 empowering	 tools	 to	
online	market	research.	User	empowerment	can	take	form	of	delegating	
development	 tasks	 to	 users	 via	 web‐based	 tools	 thus	 mitigating	 the	
difficulties	with	transferring	sticky	information	from	them	and	satisfying	
heterogeneous	 customer	 needs	 (Franke	 &	 von	 Hippel,	 2003;	 E.	 von	
Hippel	&	Katz,	2002).	It	has	been	demonstrated	that	online	methods	for	
user	 involvement	 can	 offer	 firms	 a	 number	 of	 benefits.	 For	 instance,	
online	 communities	 of	 users	 could	 influence	 innovation	 if	 properly	
organized	 (Dahlander	 &	 Frederiksen,	 2012;	 Fuller,	 Matzler,	 &	 Hoppe,	
2008).	However,	most	research	has	focused	on	identifying	and	exploring	
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various	 types	 of	 user	 contributions	 in	 online	 settings	 (Bayus,	 2013;	
Füller,	 Hutter,	 &	 Faullant,	 2011;	 Füller,	 Matzler,	 Hutter,	 &	 Hautz,	
2012;	Sigala,	2012).	User	 inputs	 in	virtual	environments	range	 from	
submitting	high	quality	 ideas	and	providing	peer‐to‐peer	support	 to	
disseminating	 information	 about	 a	 company	 and	 its	 products	 (Kim,	
Bae,	 &	 Kang,	 2008;	 Nambisan	 &	 Baron,	 2007).	 Thus,	 empowered	
through	online	methods,	users	could	support	different	stages	of	new	
product	development	 (Jespersen	&	Buck,	2009;	Prandelli,	Verona,	&	
Raccagni,	 2006).	 It	 has	 been	 found	 that	 large	 companies	 in	
manufacturing	 and	 service	 industries	 mainly	 employ	 web‐based	
methods	 and	 tools	 that	 support	 idea	 generation	 and	market	 launch	
stages	of	new	product	development	(Rohrbeck	et.	al,	2010;	Ryzhkova,	
2012).	 Little	 is	 known	 about	 practices	 of	 small	 and	 medium‐sized	
companies.	

Although	 research	 has	 provided	 strong	 arguments	 that	
indicate	 that	 ICT	 tools	 can	 empower	 users,	 ultimate	 effects	 of	
employing	 such	 methods	 on	 companies’	 innovation	 performance	
remain	 unclear.	 This	 study	 aims	 to	 address	 this	 research	 gap	 and	
contributes	 to	 this	 literature	 by	 investigating	 how	 online	
collaboration	 with	 customers	 impacts	 a	 company’s	 innovation	
performance.		

Additionally,	 this	 study	 analyses	 in	 which	 stages	 of	 new	
product	 development	 service	 companies	 involve	 customers.	 This	
additional	finding	is	expected	to	add	value	to	the	results	of	this	study	
by	uncovering	strategies	of	online	customer	collaboration	employed	
by	successful	gazelle	companies.	

	
3. Conceptual framework and hypotheses 
Exchange	 of	 knowledge	 between	 users	 and	 companies	 by	means	 of	
the	described	 above	methods	 vary	 in	 terms	of	nature	of	 knowledge	
and	 its	 effects	 on	 firms’	 innovation	 outcomes.	 Nonaka	 (1994)	
proposes	that	two	types	of	knowledge,	explicit	and	tacit,	are	essential	
for	 organization	 knowledge	 creation.	 Explicitness	 of	 knowledge	 is	
characterized	by	codified,	systematic	and	 formal	ways	of	expressing	
and	transferring	knowledge	(Nonaka,	1994).	Tacitness	of	knowledge	
means	 that	 it	 is	 hard	 to	 formalize	 and	 communicate	 because	 it	 is	
embedded	 in	 individuals’	 actions	 (Polanyi,	 1966).	 Extensive	
communication	provides	the	
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immediate	explicit	type	of	user	knowledge	while	close	collaboration	with	
users	 enables	 transferring	 the	 complex	 tacit	 knowledge	 from	 users.	
Thus,	 various	methods	 are	 effective	 for	 different	 purposes	 of	 the	 new	
product	 development	 (Dahan	&	Hauser,	 2002).	 Both	 online	 and	 offline	
modes	 of	 interaction	 may	 involve	 sharing	 explicit	 knowledge	 and	
externalizing	 tacit	 knowledge.	 However,	 levels	 of	 adoption	 of	 various	
online	 and	 offline	 methods	 by	 firms	 differ	 due	 to	 challenges	 of	 their	
implementation	 and	management	 as	 well	 as	 their	 appropriateness	 for	
different	 companies	 (Hemetsberger	 &	 Godula,	 2007).	 Therefore,	
hypotheses	 are	 developed	 based	 on	 the	 discussion	 of	 how	 knowledge	
flows	 that	 are	 created	 by	 most	 commonly	 utilized	 online	 and	 offline	
methods	may	affect	firms’	innovation	results.		

Collaboration	with	customers	and	firms’	innovation	outcomes		

Most	 literature	 on	 collaboration	 activities	 has	 reported	 a	 positive	
influence	 of	 customer	 collaboration	 on	 firms’	 product	 or	 service	
innovation	(Belderbos,	Carree,	&	Lokshin,	2004;	Lasagni,	2012;	Nieto	&	
Santamaria,	 2007).	 Process	 innovation	 is	 typically	 less	 expected	 to	 be	
effected	 by	 customer	 collaboration	 since	 customers	 do	 not	 generally	
have	 either	 sufficient	 expertize	 or	 strong	 interest	 for	 improving	
companies’	 internal	 processes.	 Yet,	 close	 collaboration	with	 customers	
may	 result	 in	 knowledge	 exchange	 during	 the	 whole	 process	 of	 new	
product	 or	 service	 development	 (Carbonell,	 Rodríguez‐Escudero,	 &	
Pujari,	 2009).	 Service	 companies	 tend	 to	 interact	with	 customers	 in	 all	
stages	 of	 new	 service	 development	 since	 the	 processes	 of	 service	
creation	 and	 service	 utilization	 often	 happen	 simultaneously	
(Edvardsson,	 Gustafsson,	 Kristensson,	 &	 Witell,	 2010).	 As	 a	 result,	
collaboration	with	customers	could	 influence	both	service	development	
process	and	final	output	(Filieri,	2013).		

Also,	despite	a	 large	number	of	studies	on	customer	cooperation	
and	 firms’	 innovation	 performance,	 there	 is	 still	 no	 agreement	 how	
collaboration	with	customers	influences	degree	of	product	novelty	(Tsai,	
2009).	 Whilst	 too	 much	 focus	 on	 the	 customer	 needs	 may	 result	 in	
overlooking	 promising	 really	 novel	 trends	 on	 the	 market,	 customers	
with	 insightful	 capabilities	 and	 knowledge	 may	 lead	 companies	 to	
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discovering	 valuable	 breakthroughs	 (Fredberg	 &	 Piller,	 2011;	 Lettl,	
Herstatt,	&	Gemuenden,	2006).	Since	online	and	offline	methods	involve	
users	and	customers	in	a	variety	of	types	of	interaction	that	would	entail	
various	kinds	of	knowledge	creation	and	exchange,	differentiating	effects	
on	 firms’	 product	 and	 process	 as	 well	 as	 radical	 and	 incremental	
innovation	can	be	expected	(Gustafsson,	Kristensson,	&	Witell,	2012).	

	
	
	
	
	
	
	
	
	

Fig.	1	Theoretical	model	

Differences	in	effects	of	online	and	offline	collaboration	with	customers	

Most	companies	strive	to	involve	customers	in	continuous	collaboration	
in	 order	 to	 ensure	 a	 constant	 flow	 of	 information	 and	 knowledge.	 In	
online	 settings	 it	 becomes	 less	 costly	 for	 companies	 to	 connect	 with	
users	 and	 customers	 on	 an	 on‐going	 basis	 (Sawhney	 et	 al.,	 2005).	
According	to	the	recent	research	(Prandelli	et	al.,	2006;	Ryzhkova,	2012),	
Internet‐supported	 market	 research	 techniques	 are	 one	 of	 the	 most	
prevalent	 types	 of	 online	 interaction	 with	 customers	 likely	 due	 to	 its	
inexpensive	 and	 simple	 execution	 (for	 example,	 online	 surveys,	 a	
complaint	area	and	a	suggestion	box	on	a	web‐site).	It	also	appears	much	
more	efficient	 to	 approach	a	high	number	of	 customers	 in	 the	 Internet	
than	 by	 traditional	 offline	 market	 research	 methods.	 Other	 most	
commonly	adopted	online	methods	focus	on	the	social	dimension	of	user	
knowledge.	 Such	methods	 include	 firm‐hosted	 or	 self‐governing	 online	
communities	and	social	media	web‐sites	that	allow	companies	to	reach	a	
large	pool	of	potential	customers	and	engage	in	interactive	dialogue	with	
them	 (Sawhney	 et	 al.,	 2005).	 In	 such	 virtual	 environments	 users	 can	
create	 product	 or	 brand‐related	 knowledge	 through	 peer‐to‐peer	
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interaction	 (Franke	 &	 Shah,	 2003;	 Hienerth	 &	 Lettl,	 2011)	 and	 reveal	
their	 ideas	or	complains	using	various	 tools	 for	user‐generated	content	
enabled	 by	 Web	 2.0	 (Andreassen	 &	 Streukens,	 2012;	 Sashi,	 2012).	
Trends	 of	 adoption	 of	 new	 methods	 and	 tools	 by	 companies	 are	 to	 a	
large	extent	determined	by	managers’	perceptions	about	their	usefulness	
and	ease	of	use	(Dayu	Jin,	2012).	

Online	channels	enable	exchange	and	creation	of	knowledge	that	
is	 particularly	 explicit	 and	 focused.	 For	 instance,	 customers	 may	 be	
proactive	 and	 creative	 in	 online	 communities	 when	 discussing	
companies’	 offerings,	 tailoring	products	with	 the	help	of	 customization	
tools	or	 competing	with	better	 ideas	 in	 idea	 contests	 (Mahr	&	Lievens,	
2012;	 Schweitzer,	 Buchinger,	 Gassmann,	 &	 Obrist,	 2012).	 In	 these	
settings,	 user	 contributions	 would	 be	 expressed	 in	 an	 explicit	 manner	
and	dedicated	to	a	specific	subject.	Online	market	research	also	enables	
soliciting	 customer	 information	 that	 is	 rather	 concrete.	 Acquired	 user	
inputs	 could	 be,	 for	 instance,	 opinions	 about	 new	 product	 concepts	 or	
ratings	 of	 existing	 product’s	 quality.	 Therefore,	 user	 involvement	
supported	by	web‐based	tools	 is	expected	to	 influence	companies’	 final	
outputs	of	the	innovation	process.		

Also,	 companies	 can	 benefit	 from	 a	 continued	 stream	 of	 user	
knowledge	created	by	most	online	methods	and	tools.	It	could	help	firms	
to	 understand	 a	 large	 number	 of	 users.	 Continuously	 soliciting	
information	 from	 many	 users	 allows	 companies	 to	 maintain	 a	 broad	
perspective	on	current	market	trends	and	timely	discover	and	introduce	
innovations	 that	 would	 be	 new	 to	 the	 firm.	 Hence,	 extensive	 use	 of	
customer	 knowledge	 is	 more	 beneficial	 in	 the	 case	 of	 incremental	
innovation	(Laursen,	2011).	It	is,	thus,	hypothesized:			

Hypothesis	1a:	The	more	a	 firm	 collaborates	with	customers	online,	 the	
higher	the	firm’s	probability	of	introducing	service	innovations.	

Hypothesis	1b:	The	more	a	 firm	collaborates	with	customers	online,	 the	
higher	the	firm’s	probability	of	introducing	incremental	innovations.	

When	it	comes	to	offline	collaboration	with	customers,	the	shift	to	
user	 empowerment	 is	 also	 visible.	 Companies	 may	 uncover	 customer	
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latent	needs	by	engaging	with	them	in	close	and	continued	relationships	
in	 offline	 settings.	 Firms	 collaborate	 with	 customers	 by	 listening	 in	
(Urban	 &	 Hauser,	 2004)	 and	 engaging	 in	 conversational	 exchanges	
between	customers	(Lundkvist	&	Yakhlef,	2004),	setting	up	focus	groups	
(Schweitzer	et	al.,	2012)	or	organising	living	labs	to	co‐develop	products	
and	services	together	(Guzmán,	Del	Carpio,	Colomo‐Palacios,	&	De	Diego,	
2013;	Leminen	&	Westerlund,	2012).	Most	of	these	methods	target	lead	
users.	 Lead	 user	 approach	 implies	 active	 cooperation	 between	 a	
company	 and	 individuals	 with	 certain	 characteristics	 that	 is	 typically	
most	 intensive	 and	 useful	 in	 direct	 face‐to‐face	 contacts	 (Eisenberg,	
2011;	Schreier	&	Prugl,	2008).		

Most	 firms	 may	 not	 be	 able	 to	 involve	 a	 large	 number	 of	
customers	 in	 continuous	 interaction	 but	 knowledge	 obtained	 from	 few	
expert	 users	 could	 significantly	 impact	 firms’	 innovation	 (Lettl,	 2007).	
Close	 interaction	 in	 offline	 settings	 results	 in	 intensive	 exchange	 of	
knowledge	 between	 users	 and	 a	 company	 (Schweitzer	 et	 al.,	 2012).	
Direct	 and	 close	 contacts	 with	 users	 enable	 companies	 to	 learn	 with	
them	during	the	whole	process	of	product	or	service	development	(Elg,	
Engström,	 Witell,	 &	 Poksinska,	 2012;	 Gill,	 White,	 &	 Cameron,	 2011).	
Constant	knowledge	creation	can	influence	not	only	a	final	output	but	all	
processes	 involved	 in	 company’s	 development	 activities.	 This	 could	 be	
reflected	in	the	companies’	probability	to	introduce	process	innovations.		

Close	 interaction	 with	 customers	 results	 in	 knowledge	 that	 is	
highly	 relevant	 for	 the	 innovating	 firm.	 In	case	 the	customers	are	 lead‐
users,	 their	 knowledge	 is	 not	 only	 relevant	 but	 also	 novel	 (Dominik	
Mahr,	 Lievens,	 &	 Blazevic,	 2014).	 Moreover,	 offline	 interaction	 may	
uncover	 latent	 needs	 of	 customers	 by	 inviting	 them	 to	 experience	 the	
usage	 of	 a	 final	 product	 in	 real	 settings.	 For	 instance,	 observation	 of	
users’	day‐to‐day	practices	or	prototype	testing	by	users	could	be	a	way	
to	 discover	 hidden	 solution‐based	 knowledge.	 Tacit	 knowledge	 that	 is	
based	on	use	experience	is	revealed	in	the	process	of	co‐development	of	
offerings	 that	 may	 be	 new	 to	 the	 market	 (Matthing,	 Sandén,	 &	
Edvardsson,	2004).	Hypotheses	are,	hence,	as	follows:		

Hypothesis	2a:	The	more	 firms	collaborate	with	users	offline,	 the	higher	
the	firms’	probability	of	introducing	process	innovations.		
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Hypothesis	2b:	The	more	 firms	collaborate	with	users	offline,	 the	higher	
the	firms’	probability	of	introducing	radical	innovations.		

4.	Method	

Data	collection		

The	research	model	of	this	study	is	tested	with	data	collected	in	the	form	
of	 an	 online	 questionnaire.	 The	 sample	 consists	 of	 Swedish	 companies	
characterized	 by	 steady	 growth	 rates	 during	 2010	 –	 2011	 (so	 called	
“gazelles”)	 as	 reported	 in	 the	 leading	 financial	 newspaper	 in	 Sweden	–	
The	 Dagens	 Industri.	 Since	 2000,	 a	 committee	 of	 the	 Dagens	 Industri	
selects	 companies	 that	 achieve	extraordinary	achievements	 in	 financial	
growth.	 The	 criteria	 for	 the	 selection	 are	 as	 follows:	 a	 turnover	
exceeding	 10	 million	 Swedish	 crowns,	 at	 least	 ten	 people	 employed,	
published	 at	 least	 four	 fiscal	 year	 reports,	 continuously	 increased	 its	
turnover	during	the	last	three	years,	at	least	doubled	the	turnover	during	
these	 past	 three	 years,	 presented	 accumulated	 positive	 returns	 for	 the	
latest	 four	 fiscal	 year,	 grown	 organically,	 not	 through	 merging	 or	
purchases	of	other	unites	(Dagens	&	Industri,	2011).	Gazelle	companies	
are	an	interesting	object	to	study	because	their	exceptionally	stable	and	
often	 high	 growth	 rates	 are	 believed	 to	 be	 an	 outcome	 of	 specific	
practices	 or	 abilities	 allowing	 these	 companies	 to	 perform	 better	 than	
the	 country’s	 average.	 Therefore,	 gazelle	 companies	 are	 a	 good	
benchmark	for	exploring	companies’	internal	processes	and	capabilities.	
The	original	sample	of	Swedish	gazelles	from	2010	and	2011	comprises	
1078	 companies	 operating	 in	 various	 manufacturing	 and	 service	
industries.	 This	 study	 focuses	 on	 knowledge‐intensive	 service	
companies.	 According	 to	 the	 OECD’s	 definition	 (OECD.	 2001),	
knowledge‐intensive	 industries	 can	be	grouped	 in	 three	 categories:	 (1)	
high‐tech	 industry,	 (2)	 knowledge‐intensive	 business	 services	 (KIBS)	
with	a	focus	on	computer	and	related	activities,	research	firms	with	R&D,	
and	 legal	 activities	 such	 as	 architectural	 and	 engineering	 activities,	
technical	 testing	 and	 analysis	 and	 management	 consultancy,	 and	 (3)	
traditional	(medium‐technology)	manufacturing.	
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Questions	 for	an	online	survey	were	 first	written	 in	English	and	
then	translated	into	Swedish.	The	final	version	of	the	questionnaire	was	
refined	 in	 the	 iterative	 process	 by	 few	 researchers	 whose	 native	
language	 is	 Swedish.	 In	 order	 to	 get	 a	 higher	 response	 rate,	 it	 was	
decided	to	send	the	link	to	the	online	questionnaire	only	to	personalized	
emails	of	those	key	informants	who	would	previously	agree	to	respond.	
We	 addressed	 the	 questionnaire	 to	 the	 company	 key	 informant:	 a	
member	 of	 the	 top	 management	 as	 a	 person	 with	 the	 most	 complete	
overview	of	the	organization	and,	thus,	knowledgeable	about	innovation	
topics	or	the	R&D	manager	(if	present).	The	final	sample	consists	of	352	
companies	 that	 agreed	 to	 respond.	 The	 link	 to	 the	 questionnaire	 was	
sent	 out	 in	 April	 2012.	 Four	 reminders	were	 sent	 to	 non‐respondents	
within	the	period	of	two	months.	A	total	of	120	answers	(a	response	rate	
of	34%)	were	received.	The	response	rate	 is	considered	appropriate	 in	
management	studies	since	response	rates	of	online	surveys	were	found	
to	be	 lower	 than	 for	mail	 surveys	(Klassen	&	 Jacobs,	2001;	Shih	&	Fan,	
2008).	 After	 the	 elimination	 of	 the	 responses	 from	 manufacturing	
companies,	the	total	sample	consists	of	102	answers.	The	sample	size	is	
large	 enough	 to	 obtain	 the	 statistical	 power	 of	 0.6	 at	 the	 significance	
level	of	0.05	(Forza,	2002).	The	questionnaire	was	responded	by	CEOs	in	
most	cases;	 in	some,	 the	respondent	was	R&D	or	another	top‐manager.	
Table	1	gives	a	detailed	description	of	the	final	sample.		

Table	1.	Composition	of	the	sample	

Industry		 Number	of	employees	
Construction	 24%	 <10	 6%	
IT/Software	and	telecommunication	 20%	 10‐20	 43%	
Technical	consultancy	 10%	 21‐50	 35%	
Legal,	financial	and	consulting	services 11%	 >51	 16%	
Education,	R&D.		 10%	 	 	
Advertising,	public	relations	and	
marketing	research.	

6%	 	 	

Bank,	finance	&	insurance	 5%	 	 	
Media	 1%	 	 	
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Most	companies	 in	 the	sample	are	construction	and	 IT/software	
firms.	 These	 two	 sectors	 constitute	 44%	 of	 the	 sample	 companies.	
Regarding	 the	 size,	 the	 sample	 includes	 small,	medium	and	 large	 firms	
but	 the	 majority	 of	 the	 sample	 companies	 have	 between	 10	 and	 50	
employees.	

Measures	

The	constructs	of	this	study	are	operationalized	using	measures	that	are	
based	on	the	commonly	agreed	definitions	from	the	Oslo	Manual	(OCDE,	
2005).	The	Oslo	Manual’s	definitions	form	the	basis	for	the	questionnaire	
(the	Community	Innovation	Survey)	that	have	been	repetitively	revised	
to	 develop	 the	 optimal	 tool	 for	measuring	 cooperation	 and	 innovation	
activities	of	 firms	 in	various	 industries.	As	 this	 study	 focuses	on	online	
and	 offline	modes	 of	 collaboration	with	 customers,	 two	 new	measures	
were	 developed	 to	 capture	 these	 practices.	 The	 questions	 for	 these	
measures	 remain	 similar	 to	 the	 CIS	 questions	 about	 cooperation	 with	
external	 partners	 but	 they	 specify	 a	 dominant	 type	 of	 communication	
used	to	collaborate	with	customers:	ICT‐supported	or	offline.	In	this	way,	
it	 is	 possible	 to	 capture	 levels	 of	 usage	 of	 various	 online	 and	 offline	
mechanisms	 by	 companies	 from	 different	 industries	 despite	 possible	
variations	 in	 the	 range	 of	 employed	 methods.	 In	 particular,	 key	
independent	 variables	 measure	 how	 often	 firms	 collaborate	 with	
customers	for	 innovation	purposes	during	the	3‐year	period	from	2009	
to	2011.	The	 intensity	of	 three	types	of	collaboration	with	customers	 is	
measured:	 collaboration	 supported	 by	 ICTs,	 collaboration	 in	 offline	
settings	 and	 overall	 collaboration	 with	 customers.	 The	 collaboration	
intensity	 is	 measured	 on	 the	 basis	 of	 a	 five‐point	 Likert	 scale	 (never,	
rarely,	sometimes,	often	and	very	often).	Collaboration	for	innovation	is	
defined	as	active	participation	of	various	partners	in	innovation‐related	
activities.	 Both	 partners	 do	 not	 need	 to	 benefit	 commercially	 and	
activities	could	be	either	formal	or	informal.	

Several	dependent	variables	represent	innovation	performance	in	
this	 study:	 product	 and	 process	 innovations	 as	 well	 as	 radical	 and	
incremental	 innovations.	 Product	 innovations	 are	 defined	 as	 new	 or	
significantly	improved	products	or	services.	Product	or	service	must	be	
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new	 or	 significantly	 improved	 with	 respect	 to	 its	 capacity,	 user‐
friendliness,	 input	 components	 or	 subsystems.	 Process	 innovations	
represent	new	or	significantly	improved	production	methods,	marketing	
or	distribution	methods	as	well	as	new	or	improved	ways	of	organizing	
activities.	 Radical	 innovation	 refers	 to	 products	 that	 were	 new	 to	 the	
market	(i.e.	with	the	firm	being	the	first	 to	 introduce	the	 innovation	on	
its	 market	 which	 does	 not	 necessarily	 have	 to	 be	 the	 world	 market).	
Incremental	innovation	denotes	products	that	were	new	to	the	firm	but	
not	new	to	the	market.	The	four	measures	of	innovation	performance	are	
binary	 variables.	 Each	 of	 the	 dependent	 variable	 takes	 1	 if	 a	 firm	
introduces	a	certain	type	of	innovation	and	zero	–	otherwise.		

For	 additional	 analysis	 that	 explores	 customer	 involvement	 in	
different	stages	of	new	service	development	three	independent	variables	
were	introduced	(building	on	Jespersen,	2011).	Respondents	were	asked	
about	 the	 importance	 of	 various	 objectives	 for	 collaborating	 with	
customers:	1)	to	identify	and	make	use	of	customers’	ideas;	2)	to	design	
new	 services;	 3)	 to	 test	 new	 services	 or	 concepts;	 4)	 to	 customize	
products;	 5)	 find	 relevant	 information	 about	 customers;	 6)	 to	 improve	
customer	 relationships.	 The	 importance	 was	 evaluated	 on	 the	 7‐point	
Likert	scale	(1	–	not	important	at	all,	7	–	very	important).	Factor	analysis	
was	performed	to	construct	customer	involvement	in	three	NSD	stages:	
idea	stage,	development	stage	and	launch	stage.	

Prior	 empirical	 research	 suggests	 that	 innovation	 performance	
depends	on	a	set	of	factors	that	have	to	be	controlled.	Larger	firms	which	
have	 easier	 access	 to	 financial	 and	 human	 resources	 may	 be	 able	 to	
easier	achieve	at	least	one	single	innovation.	Firm	size	is	controlled	using	
logarithm	 of	 the	 number	 of	 employers.	 The	 existence	 of	 R&D	 lab	 and	
engagement	in	export	activities	are	also	taken	into	account.		Finally,	eight	
industry	 controls	are	 included	 to	account	 for	 the	different	propensities	
to	innovate	across	industries.	

Analysis	

First,	Armstrong	and	Overton’s	nonresponse	bias	procedure	was	applied.	
This	method	 is	 used	 to	 ensure	 that	 late	 respondents	 are	 similar	 to	 the	
theoretical	non‐respondent.	No	significant	differences	between	early	and	
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late	respondents	were	 found	at	 this	point.	 It	 is	 thus	assumed	 that	non‐
respondents	 are	 similar	 to	 the	 survey	 participants	 and	 the	 effects	 of	 a	
non‐response	bias	are	minimized	(Armstrong	and	Overton,	1977).	

The	dependent	variables	 in	 this	 study	are	dichotomous	 (takes	1	
or	0).	Due	 to	 this	 factor,	 the	analysis	 is	done	using	 logistic	 regressions.	
The	 logistic	 regression,	 also	 called	 a	 logit	 model,	 is	 the	 optimal	
estimation	method	 to	deal	with	dichotomous	outcome	variables.	 In	 the	
logit	 model,	 the	 log	 odds	 of	 the	 outcome	 is	 modelled	 as	 a	 linear	
combination	of	the	predictor	variables.		

The	model	 can	 be	 interpreted	 either	 using	 the	 logit	 scale	 or	 by	
converting	the	 log	of	odds	back	to	the	probability.	Odds	ratios	describe	
the	strength	of	 the	partial	relationship	between	an	 individual	predictor	
and	the	predicted	event.	Odds	are	simply	a	ratio	of	 the	probability	 that	
an	event	will	occur	versus	the	probability	that	the	event	will	not	occur.	It	
can	 be	 used	 to	 give	 an	 idea	 of	 how	 strong	 a	 given	 variable	 may	 be	
associated	with	the	outcome	of	interest	compared	to	other	variables.	

Table	2	and	3	depict	the	descriptive	statistics	and	table	4	contains	
correlations	for	all	variables.	The	presence	of	multicollinearity	is	tested	
by	means	 of	 collinearity	 diagnostics	 and	 variance	 inflation	 factor	 (VIF)	
analysis	that	are	presented	in	tables	2,	3	and	4.	Bivariate	correlations	as	
well	as	variance	inflation	factors	show	that	the	data	does	not	show	any	
(significant)	 multicollinearity	 in	 this	 study.	 The	 correlations	 are	
relatively	 low	 and	 none	 of	 variance	 inflation	 factors	 is	 close	 to	 the	
suggested	cut‐off	threshold	of	10	(Kleinbaum,	Kupper,	&	Muller,	2007).	

The	 descriptive	 statistics	 displays	 that	 about	 58%	 of	 gazelle	
companies	 introduced	 product	 innovations	 and	 almost	 54%	 initiated	
process	innovations	while	radical	innovations	were	introduced	by	about	
62%	and	incremental	innovations	by	about	44%	of	the	sample	firms.	The	
means	of	variables	of	collaborating	online	and	offline	reveal	that	offline	
collaborations	were	used	more	 intensely	by	 the	 companies	 than	online	
collaboration	(mean	of	3.7	compared	to	mean	of	2.9).	
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Table	2.	Statistics	for	dummy	variables	

Variable	 Obs	 %	of	firms	 VIF	
Service	Innovation	(d)	 102	 57.84	 n.a.	

Process	Innovation	(d)	 102	 53.92	 n.a.	

Radical	Innovation	(d)	 79	 62.02	 n.a.	

Incremental	Innovation	(d)	 79	 44.30	 n.a.	

R&D	(d)	 98	 79.59	 1.16	

Export	(d)	 101	 53.46	 1.15	

Table	3.	Statistics	for	continuous	variables	

Variable	 Obs	 Mean S.D.		 Min	 Max	 VIF	
CoopCust		 102	 3.147	 1.26	 1	 5	 1.06	

CoopOnline	 102	 2.911	 1.22	 1	 5	 1.05	

CoopOffline	 102	 3.676	 0.90	 1	 5	 1.05	

Logemp	 102	 1.075	 0.38	 0	 1.79	 1.07	

Note:	 CoopCust	 –	 collaboration	 with	 customers,	 CoopOnline	 –	
collaboration	 with	 customers	 supported	 by	 ICTs,	 CoopOffline	 –	
collaboration	with	customers	in	offline	settings	

Table	4.	Correlations	among	variables	

Variable	 CoopCust	 CoopOnline CoopOffline R&D Export	 Logemp	

CoopCust		 1	 	 	 	 	 	
CoopOnline	 0.16	 1	 	 	 	 	
CoopOffline	 0.20	 0.18	 1	 	 	 	
R&D	 ‐0.03	 ‐0.06	 ‐0.10	 1	 	 	
Export	 ‐0.06	 ‐0.03	 ‐0.08	 0.32 1	 	
Logemp	 0.13	 ‐0.05	 ‐0.03	 0.18 0.07	 1	
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5.	Results	

Regression	results		
This	 study	 proposes	 that	 online	 collaboration	 with	 customers	 would	
have	 a	 positive	 influence	 on	 firms’	 service	 innovations	 while	 offline	
collaboration	with	customers	would	influence	firms’	process	innovations	
(H1a	and	H2a).	The	parameter	estimates	and	odds	ratios	of	the	 logistic	
regression	 model	 with	 service	 and	 process	 innovations	 as	 dependent	
variables	 are	 presented	 in	 Table	 5.	 Models	 1	 and	 3	 test	 the	 effects	 of	
collaboration	 with	 customers	 on	 dependent	 variables	 without	
distinguishing	between	online	and	offline	collaboration.	Models	2	and	4	
include	two	variables	of	collaboration	with	customers	online	and	offline.	

The	analyses	provides	support	for	Hypothesis	1a	since	empirical	
results	 in	Table	5	 show	 that	 collaborating	with	 customers	using	online	
methods	 increases	 the	 probability	 to	 introduce	 service	 innovations	 by	
about	 3%	 compared	 to	 firms	 that	 do	 not	 exploit	 this	 type	 of	
collaboration.	A	positive	but	insignificant	influence	is	noticed	for	offline	
collaboration	 with	 customers	 on	 process	 innovation.	 Therefore,	
Hypothesis	 2a	 is	 not	 supported.	 Further,	 results	 demonstrate	 positive	
and	significant	relationship	between	overall	collaboration	with	customer	
and	 service	 innovation.	 Collaborating	 with	 customers	 increases	 the	
probability	to	introduce	service	innovations	by	more	than	2%.	
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In the current globalized world, knowledge 
and information are becoming more dispersed 

and accessible (Chesbrough, 2003). As a result, 
customers are getting increasingly knowledge-
able and proactive. Customer involvement into 
innovation activities can, thus, be very beneficial 
for companies. Advancing information and com-
munication technologies (ICT) continuously 
offer novel solutions for efficient collaboration 
between the firm and the customer (Buyukozkan, 
Baykasoglu, & Dereli, 2007; Dahan & Hauser, 
2002; Dahan & Srinivasan, 2000; Hoffman & 
Novak, 1996; Iansiti & MacCormack, 1997; 
MacCormack, Verganti, & Iansiti, 2001; Von 
Hippel & Katz, 2002). Companies are, how-
ever, very different in how fast they recognize 
the opportunities and adopt new methods cre-
ated by new technologies (Jagodic, Courvisanos, 
& Yearwood, 2009; Rai, 1995; Rohrbeck & Al, 
2010). Despite accumulating evidence on valu-
able contribution of customer1 involvement 
into the innovation process (Dahlsten, 2004; 
Kristensson, Gustafsson, & Archer, 2004; Lettl, 
2007; Ohly, Kase, & Skerlavaj, 2010; Prahalad, 
2004) and the high potential of the web and 
information technologies for customer integra-
tion (Droge, Stanko, & Pollitte, 2010; Farris 
et al., 2003; Franke, Keinz, & Schreier, 2008; 
Hemetsberger & Godula, 2007; Jeppesen, 2005; 
Kaiser & Muller-Seitz, 2008; Nambisan, 2002; 
Sawhney, Verona, & Prandelli, 2005), seemingly 

very few companies manage to master advanced 
methods of web-based customer innovation2 
(Rohrbeck & Al, 2010).

Almost 5 years ago, Prandelli, Verona, and 
Raccagni (2006) examined to which extent capa-
bilities of the Internet are exploited by companies 
for collaboration with customers for innovation. 
Their study ‘Diffusion of web-based product 
innovation’ mapped web-based tools that com-
panies integrated into their web-sites to support 
customer innovation. The findings of the study 
showed that the actual usage of the web-based 
tools was still very limited and specific to certain 
industries and companies’ types. Nevertheless, 
the research on the Internet capabilities support-
ing customer-firm collaboration for innovation 
purposes has been multiplying since the time of 
the article’s publication (e.g., Fuller, 2006; Füller, 
2010; Füller, Faullant, & Matzler, 2010; Fuller 
& Matzler, 2007; Fuller, Muhlbacher, Matzler, & 
Jawecki, 2009; Hemetsberger & Godula, 2007; 
Kohler, Matzler, & Fuller, 2009; Nambisan 
& Baron, 2007, 2009, 2010; Nambisan & 
Nambisan, 2008; Rohrbeck & Al, 2010; Verona, 
Prandelli, & Sawhney, 2006). This trend sug-
gests that the phenomenon is considered remark-
able by scholars despite the slow pace of its 
recognition by the bulk of companies reported 
by Prandelli et al. (2006). This study is, hence, 
motivated by the need to clarify to which extent 
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T
able	5.	Logit	regressions	of	collaboration	w

ith	custom
ers	and	the	probability	of	introducing	service	and	process	

innovations.	

	
M
odel	1

Service	Innovation	
M
odel	2	

Service	Innovation	
M
odel	3

Process	Innovation	
M
odel	4	

Process	Innovation	
Est.

Odds‐ratio
Est.

Odds‐ratio
Est.

Odds‐ratio
Est.

Odds‐ratio	
CoopCust	

0.695***
2.125

	
0.286

1.435
	

(0.240)
	

(0.211)
	

CoopO
nline	

1.089***
3.005

‐0.0150
1.034	

(0.300)
	

(0.209)
	

CoopO
ffline	

0.0811
1.040

0.241
1.234	

(0.301)
	

(0.269)
	

R
D

‐0.393
.744

‐0.276
.814	

0.630
2.141

0.694
2.264	

(0.760)
(0.800)

	
(0.638)

(0.644)
	

Exp
‐1.555**

.194
‐1.959***

.154	
‐0.682

.511
‐0.703

.509	
(0.612)

(0.660)
	

(0.564)
(0.564)

	
Logem

p	
1.205

3.901
2.387***

12.79
0.896

3.374
1.140

4.519	
(0.801)

(0.855)
	

(0.749)
(0.720)

	
Industr y	

yes
yes

	
yes

Yes
	

	
	

Constant	
0.391

‐0.270
	

‐1.934
‐1.912

	
(1.828)

(2.250)
	

(1.700)
(1.924)

	
O
bservations	

97
97

	
97

97
	

	
	

Chi‐square	(d.f)	
33.44	(12)

43.10	(13)
	

25.25	(12)
24.21	(13)

	
	

	

O
verall	%

	of	
correct	
predictions	

77.32%
79.38%

	
73.20%

73.20%
	

	
	

Prob	>	chi2	
0.0008***

0.0000***
	

0.0137**
0.0293**

	
	

	

Standard	errors	in	parentheses	***	p<0.01,	**	p<0.05,	*	p<0.1	
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Next,	 the	 study	proposes	 that	 online	 collaboration	 increases	 the	
probability	 of	 introducing	 incremental	 innovations	 while	 offline	
collaboration	 increases	 the	 probability	 of	 introducing	 radical	
innovations.	 Table	 6	 exhibits	 estimates	 and	 odd	 ratios	 of	 the	 logistic	
regression	model	with	radical	and	incremental	innovation	as	dependent	
variables.	 Again,	 models	 5	 and	 7	 test	 the	 effects	 of	 collaboration	 with	
customers	 on	 dependent	 variables	 without	 distinguishing	 between	
online	and	offline	collaboration.	Models	6	and	8	include	two	variables	of	
collaboration	 with	 customers	 online	 and	 offline.	 The	 results	 do	 not	
report	 any	 significant	 influence	 from	 either	 online	 or	 offline	
collaboration	with	customers	on	any	of	the	two	degrees	of	novelty.	Thus,	
neither	 hypothesis	 1b	 nor	 2b	 is	 supported.	 Yet,	 overall	 collaboration	
with	 customers	 has	 positive	 effect	 on	 the	 probability	 of	 introducing	
radical	 innovations.	 The	 probability	 to	 introduce	 radical	 innovations	 is	
more	 than	 2%	 higher	 for	 companies	 that	 collaborate	 with	 customers	
compared	to	companies	that	do	not.		
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In the current globalized world, knowledge 
and information are becoming more dispersed 

and accessible (Chesbrough, 2003). As a result, 
customers are getting increasingly knowledge-
able and proactive. Customer involvement into 
innovation activities can, thus, be very beneficial 
for companies. Advancing information and com-
munication technologies (ICT) continuously 
offer novel solutions for efficient collaboration 
between the firm and the customer (Buyukozkan, 
Baykasoglu, & Dereli, 2007; Dahan & Hauser, 
2002; Dahan & Srinivasan, 2000; Hoffman & 
Novak, 1996; Iansiti & MacCormack, 1997; 
MacCormack, Verganti, & Iansiti, 2001; Von 
Hippel & Katz, 2002). Companies are, how-
ever, very different in how fast they recognize 
the opportunities and adopt new methods cre-
ated by new technologies (Jagodic, Courvisanos, 
& Yearwood, 2009; Rai, 1995; Rohrbeck & Al, 
2010). Despite accumulating evidence on valu-
able contribution of customer1 involvement 
into the innovation process (Dahlsten, 2004; 
Kristensson, Gustafsson, & Archer, 2004; Lettl, 
2007; Ohly, Kase, & Skerlavaj, 2010; Prahalad, 
2004) and the high potential of the web and 
information technologies for customer integra-
tion (Droge, Stanko, & Pollitte, 2010; Farris 
et al., 2003; Franke, Keinz, & Schreier, 2008; 
Hemetsberger & Godula, 2007; Jeppesen, 2005; 
Kaiser & Muller-Seitz, 2008; Nambisan, 2002; 
Sawhney, Verona, & Prandelli, 2005), seemingly 

very few companies manage to master advanced 
methods of web-based customer innovation2 
(Rohrbeck & Al, 2010).

Almost 5 years ago, Prandelli, Verona, and 
Raccagni (2006) examined to which extent capa-
bilities of the Internet are exploited by companies 
for collaboration with customers for innovation. 
Their study ‘Diffusion of web-based product 
innovation’ mapped web-based tools that com-
panies integrated into their web-sites to support 
customer innovation. The findings of the study 
showed that the actual usage of the web-based 
tools was still very limited and specific to certain 
industries and companies’ types. Nevertheless, 
the research on the Internet capabilities support-
ing customer-firm collaboration for innovation 
purposes has been multiplying since the time of 
the article’s publication (e.g., Fuller, 2006; Füller, 
2010; Füller, Faullant, & Matzler, 2010; Fuller 
& Matzler, 2007; Fuller, Muhlbacher, Matzler, & 
Jawecki, 2009; Hemetsberger & Godula, 2007; 
Kohler, Matzler, & Fuller, 2009; Nambisan 
& Baron, 2007, 2009, 2010; Nambisan & 
Nambisan, 2008; Rohrbeck & Al, 2010; Verona, 
Prandelli, & Sawhney, 2006). This trend sug-
gests that the phenomenon is considered remark-
able by scholars despite the slow pace of its 
recognition by the bulk of companies reported 
by Prandelli et al. (2006). This study is, hence, 
motivated by the need to clarify to which extent 
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T
able	6.	Logit	m

odels	of	collaboration	w
ith	custom

ers	and	the	introduction	of	radical	and	increm
ental	innovation.	

	
M
odel	5

Radical		Innovation	
M
odel	6	

Radical	Innovation	
M
odel	7

Increm
ental	Innovation	

M
odel	8	

Increm
ental	Innovation	

Est.
Odds‐ratio

Est.
Odds‐ratio

Est.
Odds‐ratio

Est.
Odds‐ratio	

CoopCust	
0.736**

2.186
	

0.131
.090

	
(0.313)

	
(0.260)

	
CoopO

nline	
‐0.283

.751	
0.185

1.152	
(0.226)

	
(0.226)

	
CoopO

ffline	
‐0.0571

.947	
‐0.183

.802	
(0.337)

	
(0.321)

	
R
D

‐1.136
.311

‐1.058
.351	

‐1.235
‐1.245

‐1.254
.268	

(1.014)
(0.942)

	
(0.802)

(0.829)
	

Exp
‐0.651

.530
‐0.465

.623	
0.0710

.037
0.00552

.979	
(0.632)

(0.608)
	

(0.625)
(0.632)

	
Logem

p	
0.860

2.660
0.531

1.659
‐0.729

‐.875
‐0.617

.443	
(0.902)

(0.873)
	

(0.866)
(0.889)

	
Ind

yes
yes

	
yes

Yes
	

	
	

Constant	
‐0.0545

3.790
	

0.193
0.707

	
(2.314)

(2.710)
	

(2.260)
(2.566)

	
O
bservations	

75
75

	
75

75
	

	
	

Chi‐square	(d.f)	
17.63	(12)

12.90	(13)
	

14.81	(12)
15.45	(13)

	
	

	

O
verall	%

	of	
correct	predictions	

72%
74.67%

	
68.0%

70.67%
	

	
	

Prob	>	chi2	
0.1274

0.4556
	

0.2520
0.2802

	
	

	

Standard	errors	in	parentheses	***	p<0.01,	**	p<0.05,	*	p<0.1	
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The	 study	 then	 analyses	 the	 relationships	 between	 the	
importance	 of	 customer	 involvement	 in	 various	 stages	 of	 new	 service	
development	 and	 the	 use	 of	 online	 or	 offline	 collaboration	modes.	 The	
results	 of	 this	 additional	 analysis	 may	 expose	 some	 details	 about	 the	
nature	of	online	and	offline	collaboration	that	could	help	to	understand	
the	outcomes	for	innovation	performance.		

Table	 7.	 Tobit	 estimations	 of	 the	 relationships	 between	 customer	
involvement	in	NSD	stages	and	online	and	offline	collaboration	

	
Model	9	
CoopOnline	

Model	10	
CoopOffline	

Idea	stage	 0.152**	 0.0907	
	 (0.0750)	 (0.0574)	
Development	stage	 0.228**	 0.0125	
	 (0.0936)	 (0.0717)	
Launch	stage	 0.0880	 0.144**	
	 (0.0930)	 (0.0712)	
Constant	 0.462	 2.313***	
	 (0.587)	 (0.449)	
Observations	 102	 102	
	 	 	
Chi‐square	(d.f)	 18.58	(3)	 11.77	(3)	
	 	 	
Log	lik.	 ‐155.1787	 ‐127.9169	
	 	 	
Prob	>	chi2	 0.0003***	 0.0082***	
	 	 	

Standard	errors	in	parentheses	
***	p<0.01,	**	p<0.05,	*	p<0.1	

The	 results	 in	 table	 7	 show	 that	 gazelle	 companies	 that	
considered	 important	 to	 involve	 customers	 into	 the	 idea	 and	
development	 stages	 of	 new	 service	 development	 collaborated	 more	
intense	 with	 customers	 using	 online	 channels.	 On	 the	 other	 hand,	
companies	that	gave	more	importance	to	the	launch	stage	of	new	service	
development	preferred	collaborating	with	customers	in	offline	settings.				
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6.	Discussion	

The	 results	 of	 the	 study	 demonstrate	 that	 interacting	 with	 customers	
using	 online	 methods	 effects	 positively	 companies’	 innovation	 output.	
Despite	 the	 fact	 that	 the	 sample	 gazelle	 companies	 collaborate	 more	
intense	 with	 customers	 in	 offline	 settings,	 there	 is	 a	 clear	 effect	 on	 a	
firm’s	 probability	 of	 introducing	 service	 innovation	 from	 the	 use	 of	
online	 collaborative	 methods.	 It	 has	 been	 previously	 proven	 that	
cooperation	 with	 customers	 have	 a	 positive	 impact	 on	 companies’	
innovation	performance	 (e.g.	Carbonell	 et	al.,	2009;	Wadell,	 Sandström,	
Björk,	 &	 Magnusson,	 2013).	 This	 study	 draws	 attention	 to	 the	 use	 of	
online	 methods	 and	 tools	 for	 customer	 collaboration.	 In	 this	 way,	 the	
findings	 of	 this	 study	 complement	 results	 of	 earlier	 studies	 about	 the	
significant	 role	 of	 ICTs	 (including	 the	 Internet)	 for	 customer	
collaboration	 to	 support	 companies’	 innovation	 (Chu	 &	 Chan,	 2009;	
Fuller,	 Muhlbacher,	 Matzler,	 &	 Jawecki,	 2009;	 Sawhney	 et	 al.,	 2005;	
Verona,	Prandelli,	&	Sawhney,	2006).	 Several	 empirical	 studies	 focused	
on	 the	 advantages	 of	 adopting	 various	 online	 or	 web‐based	 tools	 to	
enhance	 collaboration	 with	 customers	 (Franke	 &	 von	 Hippel,	 2003;	
Kristina	Risom	Jespersen,	2011;	Matzler,	Grabher,	Huber,	&	Füller,	2013;	
Parmentier	 &	 Gandia,	 2013;	 Piller	 &	 Lindgens,	 2011).	 Evidently,	
companies	 can	 improve	 their	 brand	 image	 (J.	 Füller,	 Schroll,	 &	 von	
Hippel,	2013),	solicit	feasible	ideas	for	new	products	(Parjanen,	Hennala,	
&	Konsti‐Laakso,	2012;	Witell,	Kristensson,	Gustafsson,	&	Löfgren,	2011),	
advance	 customer	 relationships	 or	 provide	more	 efficient	 assistance	 to	
customers	 (Nambisan	&	Baron,	 2007).	 Yet,	 the	 present	 study	 is	 among	
the	first	few	to	empirically	demonstrate	that	information	and	knowledge	
is	solicited	and	acquired	from	customers	by	means	of	online	methods	can	
impact	 companies’	 innovation	 performance.	 The	 finding	 implies	 that	
companies	 are	 able	 not	 only	 to	 obtain	 valuable	 inputs	 from	 customers	
but	 also	 to	 absorb	 and	 utilize	 them	 in	 order	 to	 improve	 the	 ultimate	
outcome	 for	 each	 company	 –	 its	 innovation	 performance.	 Importantly,	
many	companies	may	face	challenges	when	adopting	a	novel	approach	to	
collaborating	 with	 customers	 and	 implementing	 progressive	 online	
methods.	 A	 complementary	 set	 of	 competences	 may	 need	 to	 be	
developed	 to	 tackle	 difficulties	 and	 make	 most	 of	 collaboration	 with	



157 
 

customers	 (Bengtsson	 &	 Ryzhkova,	 2013).	 	 The	 sample	 gazelle	
companies	 in	 this	 study	 are	 expected	 to	 possess	 specifically	 strong	
capabilities	 that	 helped	 them	 to	 stay	 financially	 stable	 and	 even	
prosperous	during	the	times	of	the	global	financial	crisis.		

Another	important	result	of	this	study	uncovers	that	two	stages	of	
new	service	development	are	found	to	be	associated	with	the	intense	use	
of	 online	 methods	 for	 customer	 collaboration,	 while	 only	 one	 stage	 is	
supported	 by	 the	 intense	 use	 of	 offline	 collaboration	 with	 customers.	
Online	customer	collaboration	contributes	to	the	 idea	and	development	
stages	 of	 new	 service	 development.	 This	 confirms	 indirectly	 the	
hypothesis	 about	 the	 explicit	 and	 focused	 type	 of	 customer	 knowledge	
that	 companies	 solicit	 through	 the	 use	 of	 online	 channels.	 Offline	
collaboration	 is	 used	 to	 support	 the	 launch	 stage	 of	 new	 service	
development,	 in	 particular,	 by	 focusing	 on	 improving	 customer	
relationships.	The	type	of	customer	knowledge	that	 is	exchanged	in	the	
course	 of	 setting	 up	 the	 relationships	 is	 inevitably	 implicit	 and	 broad.	
This	 could	 explain	 why	 no	 significant	 impact	 on	 the	 probabilities	 of	
introducing	 either	 product	 or	 process	 innovation	 from	 offline	
collaboration	with	customers	was	found	in	this	study.		

The	 paper	 also	 reports	 a	 positive	 effect	 from	 collaboration	with	
customers	on	radical	innovation	which	is	contradictory	to	some	existing	
studies.	It	could	be	speculated	that	companies	in	the	sample	are	likely	to	
interact	with	customers	possessing	lead‐user	characteristics	that	provide	
them	with	 valuable	 insights	 for	 innovating	without	 forcing	 to	 overlook	
important	 technological	 advances.	 This	 study	 however	 found	 no	
evidence	about	the	impact	from	online	and	offline	modes	of	collaboration	
on	 either	 radical	 or	 incremental	 innovation.	 Overcoming	 some	
limitations	of	this	study	could	lead	to	uncovering	this	issue.		

7.	Conclusions	and	implications	for	research	and	practice	

Novel	ICTs	and	web	technologies	urge	companies	to	alter	the	ways	they	
used	to	collaborate	with	customers.	Despite	 the	recognized	potential	of	
web‐enabled	 collaborative	 methods	 for	 more	 efficient	 knowledge	
exchange	and	knowledge	sharing,	it	is	still	necessary	to	understand	how	
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such	 benefits	 are	 translated	 into	 firms’	 innovation	 performance	
(Filieri,	2013).	Applying	Nonaka’s	 (1994)	 theory	about	 two	 types	of	
knowledge,	 explicit	 and	 tacit,	 different	 effects	 of	 online	 and	 offline	
collaboration	 with	 customers	 on	 innovation	 performance	 were	
hypothesized	 in	 this	study.	The	relationships	were	examined	on	 the	
sample	of	steadily‐growing	companies	(gazelles)	operating	in	service	
industries	 in	 Sweden.	 The	 significance	 of	 online	 collaboration	 with	
customers	for	a	firm’s	innovation	performance	was	confirmed.	More	
specifically,	 the	 analysis	 revealed	 that	 the	 gazelle	 companies	 that	
often	collaborated	with	customers	with	the	help	of	Internet	and	other	
ICT	tools	had	a	higher	probability	of	introducing	service	innovations	
than	those	gazelles	that	 less	 frequently	collaborated	with	customers	
online.	

This	 study	 contributes	 to	 the	 user	 innovation	 literature,	 the	
co‐creation	 research	 stream	 and	 research	 on	 online	 methods	 and	
tools.	The	reported	findings	support	studies	claiming	the	increasingly	
important	 role	 of	 the	 customer	 (Edvardsson	 et	 al.,	 2010;	 Gruner	 &	
Homburg,	2000;	Thomke	&	von	Hippel,	2002;	Von	Hippel,	1978)	by	
verifying	that	customer	collaboration	may	enhance	a	key	outcome	for	
many	 companies	 ‐	 their	 innovation	 performance.	 Several	 studies	
demonstrated	 companies’	 benefits	 of	 implementing	 web‐based	
methods	 for	 empowering	 users	 and	 customers	 (Dahan	 &	 Hauser,	
2002;	 Ellonen	 &	 Kosonen,	 2010;	 Franke,	 Keinz,	 &	 Schreier,	 2008;	
Franke,	Schreier,	&	Kaiser,	2010;	Fuller	&	Matzler,	2007).	Yet,	it	was	
largely	 unclear	 if	 unleashed	 creativity	 and	 proactivity	 of	 customers	
produce	any	concrete	returns	 for	 firms.	The	remained	question	was	
whether	companies	manage	to	make	use	of	various	customer	inputs	
and	improve	their	innovation	performance.	The	present	work	adds	to	
the	 current	 knowledge	 and	 fills	 the	 gap	 by	 postulating	 and	
empirically	 validating	 the	 impact	 of	 customer	 collaboration	
supported	 by	 online	 methods	 and	 tools	 on	 a	 firm’s	 probability	 to	
introduce	 service	 innovations.	 The	 results	 of	 this	 study	 make	 it	
possible	to	conclude	that	some	companies	may	be	able	to	absorb	and	
utilize	 customer	 knowledge	 and	 information	 obtained	 by	 means	 of	
ICT‐enabled	communication.	

To	the	best	of	our	knowledge,	this	empirical	study	is	the	first	
one	taking	 into	account	companies’	online	practices	of	collaboration	
with 
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customers	altogether	as	opposed	to	 focusing	on	a	particular	web‐based	
method	or	tool.	By	doing	so,	the	study	manages	to	demonstrate	not	only	
the	potential	of	some	methods	but	the	factual	outputs	of	online	customer	
collaboration	as	an	overall	strategy.		

Moreover,	 the	 study	 provides	 a	 general	 picture	 of	 practices	
employed	 by	 a	 unique	 and	 interesting	 type	 of	 companies,	 steadily‐
growing	 gazelles.	 Scholars	 striving	 to	 find	 out	 factors	 determining	
success	of	gazelle	companies	should	take	into	account	the	results	of	this	
study.	

Overall,	 the	 main	 contribution	 of	 this	 study	 is	 our	 improved	
understanding	 of	 the	 relationships	 between	 customer	 collaboration	 (in	
both	online	and	offline	settings)	and	 innovation	performance	of	service	
companies	 operating	 in	 knowledge‐intensive	 sectors.	 These	 findings	
offer	 valuable	 insights	 to	 managers	 of	 similar	 companies	 about	
possibilities	 to	 improve	 innovation	performance	 and	ultimately	 growth	
rates.	Knowledge‐intensive	service	firms	should	be	more	open	to	various	
online	methods	and	tools	for	customer	collaboration.	This	study	suggests	
that	 implementing	 online	methods	 that	 support	 idea	 and	 development	
stages	 of	 new	 service	 development	 can	 pay	 off	 in	 terms	 of	 improved	
innovation	performance.		

It	is	acknowledged	that	this	study	suffers	from	several	limitations.	
First,	 dichotomous	measures	 of	 dependent	 variables	 allow	 conclusions	
only	about	the	effects	on	the	capacity	to	introduce	innovations	but	not	on	
the	 commercial	 success	 of	 those	 innovations.	 Future	 research	 should	
apply	various	measures	of	innovation	performance	to	clarify	the	findings	
of	 this	 study.	 Second,	 the	 variable	 of	 customer	 collaboration	 has	
limitations.	 More	 sophisticated	 measures	 reflecting,	 for	 instance,	
duration	and	content	of	customer‐firm	collaboration	would	improve	the	
interpretation	 of	 the	 results.	 Third,	 the	 value	 of	 online	 methods	 for	
innovation	 should	 be	 investigated	 from	 the	 customer	 perspective	 in	
order	 to	 improve	 our	 understanding	 about	 how	 to	 use	 them	 more	
efficiently.	Finally,	developing	more	specific	measures	of	the	online	type	
of	collaboration	is	needed	in	order	to	elaborate	on	its	relationship	with	
firms’	innovation	results.	
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a b s t r a c t

The purpose of the paper is to develop a framework of management competences related to the effective
management of three types of online innovation tools. The framework highlights the development of
three types of management competences and related practices: (a) disclosure competence in order to
find, direct and motivate users to contribute, (b) appropriation competence in order to appropriate users’
contributions, and (c) integration competence in order to direct, transfer and integrate user contributions
to the relevant parts of the organization. The study provides a managerially relevant view of the com-
plementarities between external sourcing of knowledge and necessary internal competences to reap the
benefits of involving users through an online innovation tool.

© 2013 Elsevier Ltd. All rights reserved.

1. Introduction

The practices of open innovation have been advocated as
an efficient way to accelerate innovation processes and expand
the markets for innovations (Chesbrough, 2003; Chesbrough &
Crowther, 2006). Open innovation entails practices where firms
commercialize external, as well as internal, ideas by deploying
outside, as well as inside, pathways to the market (Chesbrough,
2003; Chesbrough, Vanhaverbeke, & West, 2006). Empirical stud-
ies have shown that firms engaged in both internal R&D activities
and external sourcing of knowledge exhibit better innovation per-
formance than firms relying only on either internal R&D or external
knowledge sourcing (Cassiman & Veugelers, 2006). Users have been
recognized as one of the most valuable external knowledge sources
for innovation (von Hippel, 1986; von Hippel, Ogawa, & De Jong,
2011). Innovation by users has proved to be common in many
industries such as mountain biking (Lüthje, Herstatt, & von Hippel,
2005), stereo components (Langlois & Robertson, 1992), juvenile
products (Shah & Tripsas, 2007), automobiles (Franz, 2005), retail
banking (Oliveira & von Hippel, 2011), and social services (Svensson
& Bengtsson, 2010). One type of open innovation mechanism is
to involve users into the innovation process through online inno-
vation tools. Online innovation tools can be used to involve users
and customers into spawning ideas, share experiences, test prod-
ucts or design products themselves (Gangi, Wasko, & Hooker,
2010; Prandelli, Verona, & Raccagni, 2006). Empowering users with
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ogy, 371 79 Karlskrona, Sweden. Tel.: +46 455385630.
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design expertise, tools and technologies have however significant
effects on the company’s management competences (Ogawa &
Piller, 2006; Prahalad & Ramaswamy, 2004).

As argued by Dodgson, Gann, and Salter (2006) the change
of innovation interface demands a change in the organizational
ability to absorb, assess and select the contributions from the out-
side. To reap the benefits of external knowledge sourcing the firm
needs to maintain or develop an absorptive capacity in the form of
internal R&D, innovation related management competences and
an innovation supportive organizational culture (cf. Cassiman &
Veugelers, 2006; Cohen & Levinthal, 1990). The issues of manage-
ment competences and organizational culture’s modifications in
relation to different forms of open innovation have been recognized
by some researchers (Di Minin, Frattini, & Piccaluga, 2010; Dodgson
et al., 2006; Herzog & Leker, 2010; Mortara & Minshall, 2011;
Ogawa & Piller, 2006; Prahalad & Ramaswamy, 2004) but most
research on open innovation take an outside-in perspective rather
than a inside-out or management perspective (Enkel, Gassmann, &
Chesbrough, 2009; Gassmann, Enkel, & Chesbrough, 2010). Thus
we have performed explorative research to shed light on man-
agement competences and practices when deciding to implement
online innovation tools.

As a result of our research we argue that managers face three
major types of challenges when implementing and operating online
innovation tools designed to involve users in the company’s inno-
vation processes; the challenges of (a) finding and motivating
users, (b) appropriating user’s contributions and (c) integrating
user’s contributions. These challenges can be managed through the
development of three appropriate management competences con-
stituting an absorptive capacity for efficiently implementing online
user innovation. First, the managers need to develop a disclosure
competence in order to find, direct and intrinsically motivate users

0268-4012/$ – see front matter © 2013 Elsevier Ltd. All rights reserved.
http://dx.doi.org/10.1016/j.ijinfomgt.2013.04.003
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to contribute. This management competence include practices such
as creating feedback systems on users’ contributions, recognition
of users’ contributions, organizing contests and events, recruiting
and motivating expert users, and disclosing the interface in which
the new products and services should fit into. Secondly, appropri-
ation competences need to be developed in order to extrinsically
motivate users and appropriate users’ contributions. This compe-
tence entails practices such as transparent compensation schemes
for contributors, feedback system to contributors and rewards for
contributions. Thirdly, the managers need to develop integration
competence in order to direct, transfer and integrate user contrib-
utions to the relevant parts of the organization and portfolio of
products. The practices related to the integration competence are
professional ranking of user ideas, regular meetings with business
unit managers, business unit input to the web innovation tools such
as giving specific information and feedback to the users by liaison
managers.

2. The purpose and method

The purpose of the paper is to develop a framework of manage-
ment competences related to online innovation tools designed to
involve users into a company’s innovation processes. A framework
is here used in the same sense as Porter (1991); it identifies relevant
variables and questions tailored to a particular industry, company
and/or management issues. The goal of a framework is to inform
research as well as practice (Porter, 1991). The framework will help
us answer questions such as:

Which are the challenges a company meets when implementing
online innovation tools?
Which are the management competences needed to efficiently
implement online innovation tools?
Which management competences and related practices may be
developed to handle the challenges?
What are the differences in management competences and related
practices between different online innovation tools?

The research reported in the paper intends to contribute to
the research on management and implementation of open inno-
vation in general and online innovation tools in particular, two
research areas within open innovation in need of further research
(Gassmann et al., 2010).

Since our intention was to explore contemporary processes in
real-life settings where the boundaries between the phenomenon
of the implementation of the online innovation tool and their con-
texts are not clearly evident, we chose a case research approach
in order to obtain a closer look at the underlying processes
(Eisenhardt, 1989; Strauss & Corbin, 1998; Yin, 1994) of manage-
ment competences and practices. The aim of the case study was to
both illustrate the preliminary framework as well as to develop
and integrate new insights into management competences and
practices associated with the implementation of online innovation
tools. In order to develop the framework we have reviewed rele-
vant research and performed a case study of a major Nordic telecom
operator company deciding to open up their innovation processes
in order to accelerate their innovation processes and with higher
accuracy introduce new mobile services into the market. Among
their actions they decided to introduce a web site called “Innova-
tionWorld” (IW). On this web site the telecom company tried to
involve mobile phone users and independent software developers
in presenting and discussing ideas for new mobile phone services,
discussing experiences of existing services, and trying out and
reviewing beta-versions of new mobile services, mostly developed
by third-party developers. The web site also disclosed so-called APIs

(Application Programming Interfaces) which enabled any indepen-
dent developer to develop software for mobile services. IW was
in operation for about one and half year and we have followed
and documented the developments of this web innovation tool on
the web site as well as on the internal side, i.e., interviewing the
managers about their experiences of IW.

As our purpose was to develop a framework informing practice
and research we choose a case study that enabled us to study
many aspects over time of managing online innovation tools. Case
studies are frequently used in management research to construct
frameworks of managerially relevant variables and issues regarding
specific industry, company or management issues (cf. Chesbrough,
2003; Porter, 1991). Our selection of the telecom company and
their online innovation tool is not based on being a representa-
tive case of companies using online innovation tools. Instead the
case is selected on the basis of its innovativeness, results, and on
the availability of access to high-quality primary data. The case was
considered to be innovative as it contained the possibility to study
three types of online innovation tools; a tool to extract ideas and
suggestions from users, a tool for users to test and evaluate pro-
totype services and finally a tool for users to develop entirely new
services themselves. Most other companies using online innovation
tools only use the first type of tool; to extract ideas and suggestions
from users using a suggestion and complaint function on their web-
site (Gangi et al., 2010; Prandelli et al., 2006; Sawhney, Verona, &
Prandelli, 2005). We also selected this case because it had resulted
in product innovations for the company, thus it was functioning
as an online innovation tool. Finally, we managed to secure access
to relevant managers and were allowed to interview them at four
different occasions enabling us to follow the development of the
innovation tools over time. We have tracked the online innovation
tool for 15 months’ time from its founding in August 2008 until
October 2009. We managed to gather both real-time data and ret-
rospective data for our case study. The real-time aspect increases
the data’s validity (Eisenhardt, 1989; Garud & Van de Ven, 2002;
Yin, 1994). In order to reach an understanding of the phenomena
involved we had to make exploratory in-depth studies of the online
innovation tool and the managers’ decisions and actions over time.
We therefore started our study with direct observation of the web
site and interviews with managers, which we used in order to
cover events in real time, cover these events’ contexts, and acquire
insights into managerial behavior (Yin, 1994). We have regularly
studied the web site and the activity on the web site. We have
interviewed three persons (the R&D-director, the project manager
(IW-manager) and a co-worker (idea manager)) in the project at
the start of the web site and then made follow-up interviews three
times after the start. Our involvement in the case we studied did
not directly affect the case and the context, and in our opinion the
involvement caused neither any reflexivity of events nor any bias
due to the manipulation of events (Yin, 1994).

3. User innovation and online innovation tools

For some organizations outside actors are more important
sources of innovation than the organizations themselves, a
phenomenon called distributed innovation or open innovation
(Chesbrough, 2003; Lakhani & Panetta, 2007; von Hippel, 2005). In
many sectors the users of existing products are the largest source
of innovation (von Hippel, 2005). The fact that users might be an
important source for innovations and the advent of web 2.0 has
led to an increasing interest in online innovation tools (Prandelli
et al., 2006; Sawhney et al., 2005). In an empirical study covering
the automotive, motorcycle, consumer electronics, food and bev-
erages, and toiletries industries Prandelli et al. (2006) identified 28
online methods used by companies for interacting with customers
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and users. Different online innovation tools may benefit all stages
of the innovation process (Sawhney et al., 2005).

Online innovation tools may be broadly categorized accord-
ing to their particular role in the innovation process (Dodgson
et al., 2006; Prandelli et al., 2006). One type of tool concerns
searching and idea generation. Here firms exploit user information
through the exploration of user problems, needs and solutions.
Traditionally this is performed through customer surveys, analyz-
ing sales data, and surveying sales personnel. Online innovation
tools for idea generation and selection may complement as well
as replace these traditional tools. In relation to traditional tools
the online innovation tools have the advantage of being inter-
active both in relation to company’s managers and other users.
Interactive features of the online innovation tools enable proac-
tive user attitudes increasing user motivations for co-creation of
new offerings (Fuller, Muhlbacherm, Matzler, & Jawecki, 2009).
A second category of online innovation tools is the prototyping
and product/service design tools, also called user toolkits (Von
Hippel & Katz, 2002). These tools are characterized by an active
integration of users in innovation (Normann & Ramírez, 1993;
von Hippel, 2005). The manufacturer either empowers its users
to co-design a solution or implements methodologies, so-called
toolkits, to efficiently transfer an innovative solution from the
user into the company’s domain. Thanks to the progress in web
and information technologies various design software in software
development using so-called APIs (Application Programming Inter-
faces) and other design tool-kits of this type of online innovation
tools are now readily available for most companies. The third cat-
egory is product or concept testing and simulation (Dodgson et al.,
2006). Solutions and concepts are displayed to users by means of
online innovation tools of this type so they can react to proposed
design solutions. Concept testing using focus groups, pilot or beta
users are employed by companies collaborating with customers
with the goal of product or concept testing. This is today facil-
itated by improved multimedia capabilities engaging customers
in realistic and appealing simulations and product and concept
testing.

The potential of online innovation tools for user collaboration
corresponding to each of these three broad categories of tools has
been studied by many scholars. Extensive research on design for
customers where Internet capabilities are mainly used for enhanc-
ing traditional market research techniques (e.g., Hoffman & Novak,
1996; Urban & Hauser, 2004) have been followed by studies on
deeper integration of online customers in new product develop-
ment (e.g., Bughin, Chui, & Jonson, 2008; Dahan & Hauser, 2002;
Dahan & Srinivasan, 2000; Fuller & Matzler, 2007; MacCormack,
Verganti, & Iansiti, 2001; Piller & Lindgens, 2011; Von Hippel & Katz,
2002von Hippel and Katz, 2002). Contrary to most studies focusing
only on one mode of user participation, Prandelli et al. (2006) found
confirmations that an integrated use of different online methods
such as virtual testing, design toolkits or online focus groups has
a high potential in new product development and deserved more
attention from scholars.

The launching of a technological interface such as an online
innovation tool that enables the firm to collaborate with a large set
of users on a global scale demands a change in the organizational
ability to absorb and assess the impressions from the outside as
argued by Dodgson et al. (2006). The innovation strategy to source
external knowledge relies on complementary internal knowledge
of the firm, an absorptive capacity, in the form of internal R&D
and innovation related management competences (Cassiman &
Veugelers, 2006; Cohen & Levinthal, 1990). Thus, in order to bene-
fit from online innovation activities a company needs to maintain,
develop or acquire certain managerial competences (cf. Cassiman
& Veugelers, 2006). While some conceptual studies (Thomke &
von Hippel, 2002; Vargo & Lusch, 2004) discuss the managerial

challenges of the open innovation strategy in general and note the
need of a shift in management practices and organizational culture,
few studies empirically assess the managerial challenges related
to implement open and user innovation strategies and practices
(Gassmann et al., 2010; Greer & Lei, 2011; Sawhney et al., 2005).
Dodgson et al. (2006) in the case study of Procter and Gamble
implementing an open innovation strategy find that they struggle
with cultural problems of being open to opportunities also out-
side the company, and moreover with developing technologies in
data mining and searching, simulation and modeling and virtual
prototyping. Empirical studies of companies implementing online
innovation tools and challenges associated with these practices are
more difficult to find. One exception is the case studies reported
by Sawhney et al. (2005) of Ducati and Eli Lilly. They reveal cul-
tural and organizational challenges experienced by the companies.
The authors also conclude that more detailed research concerning
management processes and practices in relation to web innovation
tools is needed.

Building on the more general theoretical concept of absorptive
capacity (Zahra & George, 2002), i.e., the organization’s capac-
ity and processes to absorb external knowledge, Piller and Ihl
(2009) have in a conceptual paper proposed the need for three
types of management competences in order to successfully man-
age open innovation practices. Following a problem solving process
they argue for the need of (1) disclosure competence, to compe-
tently disclose the company’s problems and establish an interaction
with users, (2) appropriation competence, to competently capture
and protect user generated knowledge, and (3) assimilation com-
petence, to competently assimilate and integrate user generated
knowledge into the company’s innovation process and organiza-
tion.

Piller and Ihl (2009) describe the competences as a process
thereby resembling the conceptualization of absorptive capacity
formed by four processes of acquisition, assimilation, transfor-
mation and exploitation (Zahra & George, 2002). The literature
on absorptive capacity has recurrently demonstrated the impor-
tance of all processes in dealing with external knowledge (Flatten,
Engelen, Zahra, & Brettel, 2011; Gebauer, Worch, & Truffer, 2012).
Whilst following a similar reasoning as the concept of absorptive
capacity, the three competences proposed by Piller and Ihl also
respond to the specific challenges of collaborating with customers
in open innovation settings.

As most companies, especially large companies, usually have
a history of more or less closed innovation practices, i.e., relying
on internal generation and development of new products, services
and processes, these three competences may be underdeveloped in
many companies. Moreover the relatively recent advent of online
innovation tools makes many managers unaware and skeptical
of these tools and corresponding practices. There are a number
of managerial challenges to overcome before being able to ben-
efit from user generated innovation through online innovation
tools. To disclose need and problem information to the general
public or to certain groups of people outside the company may
be seen as a very threatening activity by some managers prefer-
ring to handle company’s innovation issues internally. While most
managers probably do not have anything against capitalizing on
users’ ideas for new services and products they probably do not
want to do this at the expense of receiving a reputation for “steal-
ing ideas and knowledge” from users. To integrate an innovative
idea or a new product from a user to the development unit of
the company and further on to other operative units of the com-
pany may also prove to be a managerial challenge. Thus we may
construct a framework of major types of online innovation tools
and the appropriate management competences, or specific absorp-
tive capacity, needed to efficiently implement online innovation
tools (see Fig. 1).
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Fig. 1. Preliminary framework of management competences and types of online innovation tools.

4. The case study of InnovationWorld

InnovationWorld (IW) was launched in August 2008. It was the
web innovation site for a major Nordic and Baltic telecom operator.
IW was an initiative from the central R&D-unit aiming to get closer
to users and customers and to accelerate innovation in mobile ser-
vices.

Our development work and test procedures tend to take a long
time. We have a safety culture here which demands thorough
testing of new products and processes. We need to speed up.
(Interview R&D-director)

We had for a while been observing open innovation initiatives
made by companies outside our industry, such as Dell IdeaSt-
orm, but also in our industry, such as Vodaphone Betavine. We
decided to do something similar and call it Innovation World.
(Interview IW-manager)

The IW site had three user zones. The first zone was for user
ideas, comments and dialogs. The second zone was a trial zone
where the company itself or independent service developers may
launch and test beta versions of services such as new games or
other new services and let users try these for free. In the trial zone
users were expected to write reviews and suggest changes and
improvements of the services. A third zone was for independent
developers of software where developers could get informa-
tion and support about APIs and other relevant information for
developers.

We have always worked with large companies in development
work, like Ericsson and others. But we want to increase our con-
tacts with small development companies and with users. We
think the smaller development companies and users are more
creative and faster to work with. (Interview R&D-director)

The IW-team formed an own unit within the corporate R&D-
unit with their own objectives and personnel. The IW-unit was
represented through the IW-manager in the top management team
of the R&D-function. There were idea managers among the 7 IW-
employees who gave feedback (official) and tried to motivate test
users to write reviews. In conjunction with the IW-site launch
they arranged a student competition with a price sum of 5000
Euros. The competition asked for new innovative ideas for mobile

services. The site had some activities at different universities and
also some advertising on Google search.

The IW-team also contacted small software developing com-
panies to interest them in developing mobile software and to beta
test them on the IW-site. They started with companies they already
had a business relation with and then continued to contact com-
panies they had not been working with before. Some companies
where suspicious that the large telecom company tried to “steal
their ideas” but the IW-team developed standardized contracts reg-
ulating the rights of the software companies when test-launching
a mobile service on the IW-site as well as specifying the process
for licensing the mobile service if the software company and the
IW-team wish to do so. The process of licensing and transferring
a third-party developed software from the IW-unit to a sales and
marketing unit in the company was roughly the same as the process
for services developed internally by their own R&D-unit.

The users and independent developers had real fears of being
robbed of their ideas. We had to be very open on the site of what
the terms and conditions were and that we were prepared to pay
for good ideas and also to distribute new mobile services that
used IW as a test or developer site. (IW-manager)

After roughly one year of operations, in early September 2009,
the IW-team decided to redesign the web-site. They added much
more content and divided the idea and discussion activities into
user expert groups on issues like future network technologies, the
digital home, design of interfaces, etc.

We have had too low activity in the idea zone and too many
low quality ideas. We have discovered we need to comment and
challenge our best contributors, divide them in expert groups for
different issues and feed them with some of our expert knowl-
edge. Then we got better quality ideas. (Interview Idea manager)

The IW-team also launched a competition for independent
developers on best software application for mobile networks. In the
software application competition 160 developers showed interest.
Eventually 11 software services were completed and took part in
the competition.

Competitions are really great to attract attention, get something
done in a limited time, and create a sense of excitement and
enjoyment among the developers. It is not only about the price



174 175

L. Bengtsson, N. Ryzhkova / International Journal of Information Management 33 (2013) 655–662 659

money, it is how they trigger each other, and to show that you
can solve a complex problem in a limited time. Its also very good
marketing of our site. (Interview IW-manager)

IW had in October 2009 about 3000 members, a growth of 50%
in a year (from about 2000 in October 2008). IW had an average of
300 unique visitors per day; about 5% (10–15) of these take part
in some activity per day. Motivating IW-members and newcomers
to contribute was hard work for the IW-team. They constantly had
to respond to ideas and discussions in order to keep up the dialogs
and suggestions. New interesting material had to be introduced
regularly. The expert groups provided specialized material in order
to get more directed discussions and ideas as well as tests of new
concepts.

The two major sources to attract new visitors and member were
through advertising on Google search and then piggybacking on the
company’s activities at universities and other schools where they
attended and showed their advertising material.

IW is not primarily about giving voice to the average user for
ideas, testing new services and so on. It is really about finding
and motivating lead users, users that are very active, knowl-
edgeable and have a lot of influence. Often we find that these
users are active in all zones, doing everything from proposing
ideas, commenting others, testing services and writing reviews,
take part in competitions and develop new services. We need to
recognize these lead users and their work and give them some
perks. (IW-manager)

Ten of the most active user contributors had been recruited
to become “ambassadors” and in exchange for early trials of new
services, recognition on the site and some gifts in the form of
mobile appliances they had to perform more thorough tests of the
mobile services, write reviews, comment and vote on other users’
contributions and provide their own suggestions. Apart from the
recognition of winners in contests, the ambassadors and latest and
hottest contributions the IW-team did not introduce any other spe-
cial recognition to active users.

Good ideas and user developed software applications need to
be developed further. We do not have any resources to do the
development. We need to transfer them to development units in
our company or use outside consultants to do the work. For the
internal transfer we have now regular meetings and appointed
specific persons at other development and sales units to make
the transfer smoother. (Interview IW-manager)

In order to transfer interesting user ideas, user developed soft-
ware applications and favorable reviews on beta tested mobile
services to the company’s sales and R&D-units the IW-team set up
regular meetings with relevant sales and R&D-units. These units
after a while appointed liaison managers that had regular contacts
with the IW-team. The liaison managers also provided expert mate-
rial to the web site in order to direct and stimulate some of the flow
of ideas and comments by the users.

5. The framework

In the preliminary framework we differentiated between three
different types of user online innovation tools: (1) searching and
idea generation; (2) development and prototyping; and (3) sim-
ulation and testing. The three types of online innovation tools
corresponded well to the three zones introduced in IW: the first
zone provided a platform for user ideas, comments and dialogs.
The second zone was a trial zone for beta mobile services and the
third zone a platform for developers to develop mobile software.

Our preliminary framework also differentiated between three
different types of competences that have been developed by the

managers of the web site; (1) disclosure competence; knowledge
and skills to disclose information and online tools to the users in
order to enable them to interact and create ideas, reviews, com-
ments, or software, (2) appropriation competence; knowledge and
skills to capture value co-produced with users and also protect
it from being copied by someone else, and (3) integration com-
petence, knowledge and skills to integrate diverse inputs from
different users into a single solution and as well as integrating user
knowledge into the company’s innovation processes.

The types of challenges the managers experienced in the imple-
mentation process of the online innovation tools could initially
be characterized as disclosure challenges; these were problems of
finding and motivating users to contribute and handling internal
top management fears of bad will. Feedback was not regularly pro-
vided in order to further develop user ideas and discussions, hence
the user discussions died. In addition there were challenges finding
and motivating independent developers to use IW as a test plat-
form for their beta versions of mobile services. As the activities
picked up in the idea generation and test zones, new type of chal-
lenges appeared; challenges related to appropriation. Users started
to voice concerns about being used and not compensated for valu-
able contributions. Compensation in contests and testing of beta
services had to be decided as well as policies for compensating
other valuable contributions. The mobile service idea contest as
well as other discussions in the idea zone provided some interest-
ing ideas for the company. Here the integration problems appeared;
mainly the questions of who should develop the ideas further and
how should it be transferred?

The developer’s zone started later and thus the challenges with
this zone arose later in the process. However, again the pattern of
disclosure issues and problems arising first (finding and motivating
developers, publishing APIs, support functions), then appropriation
issues (compensation issues) and eventually integration problems
(transfer and further development issues) held true. The general
managerial process in the initial phase of implementation of online
innovation tools was a learning process, as problems and issues
arose, they were dealt with.

The managerial challenges are summarized using the frame-
work of online innovation tools and management competences. As
could be discerned from Fig. 2, challenges appeared related to all
types of online innovation tools and management competences.

The practices developed to handle the managerial challenges
related to the implementation of IW came from three different
sources; previous internally developed practices, vicarious learning
from other firms, and learning-by-doing. In the case of testing beta-
services the appropriation and integration practices could all partly
be copied from previously developed practices as the company had
previous experience of testing their own developed mobile services
on users (though not through an open web site). Moreover, the
internal routines and contracts for transferring a new service from
the R&D-unit to the different business units in the company were
also used for transferring and licensing a third-party developed
service. The challenges of user ideas and discussions in the idea
zone proved much more difficult for the managers to handle as they
had very limited experience from this before. Instead they relied
on vicarious learning through studies of other similar web sites,
such as Dell Storm, in order to figure out relevant practices. Espe-
cially the practices of motivating users to contribute were studied.
For instance, to get a flow of ideas they started concept competi-
tions intended to run every year. Giving timely feedback to users on
ideas and suggestions also proved to be difficult for the managers to
handle and here they relied on experimentation and learning-by-
doing to create a system which ensured providing timely feedback
to user comments. Moreover compensating users for their ideas
resulted in the development of transparent compensation schemes
for valuable ideas using compensation schemes from other similar
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Fig. 2. Managerial challenges related to the implementation of online innovation tools and types of management competences.

Fig. 3. Management practices in relation to the implementation of online innovation tools and types of management competences.

web sites and internal practices on appropriation issues. The prac-
tices related to the integration challenges developed partly based
on previous practices of regular meetings between sales units and
the R&D-unit, appointing liaison managers but also new practices of
professional ranking of ideas. The practices developed in the imple-
mentation of IW are summarized in Fig. 3 using the theoretical
framework.

6. Conclusions and further research

Previous research has identified the lack of studies and knowl-
edge on managerial processes and practices when implementing
open innovation strategies or related strategies such as user inno-
vation (Dodgson et al., 2006; Gassmann et al., 2010; Ogawa &
Piller, 2006; Prahalad & Ramaswamy, 2004; Thomke & von Hippel,
2002) or ICT-enabled open innovation processes such as online

innovation tools (Gangi et al., 2010; Sawhney et al., 2005). In this
paper we have reported a study on the implementation of an online
innovation tool, called IW, in a major European telecom opera-
tor company and how this implementation process has triggered
challenges and development of managerial practices. The chal-
lenges and practices have been systematized and analyzed using
a framework of three types of online innovation tools and three
types of management competences. The latter was derived from
the research on absorptive capacity (Zahra & George, 2002) and
more specifically on Piller and Ihl’s (2009) application of this con-
cept in an open innovation setting. The aim of the framework was
to inform research and management practice regarding relevant
variables and questions regarding implementation of online user
innovation tools (cf. Porter, 1991).

The major challenges identified in the study concern firstly find-
ing and motivating users to participate in online idea generation,
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prototype testing and product development. Secondly how to com-
pensate users for their contributions and thirdly how to internally
transfer and further develop user’s ideas, prototype test results
and reviews and product development projects. The major prac-
tices developed by the company to handle these major challenges,
and thus to develop the three management competences, i.e.,
specific absorptive capacity for online user innovation, include:
contests, feedback systems, recognition systems, guidance systems
and disclosing of APIs in order to find and motivate users to par-
ticipate (disclosure competence). In order to handle the problem
on how to compensate user participants the company developed
transparent compensation schemes, contest reward-systems and
standardized contracts (appropriation competence). The integra-
tion challenge was handled by developing professional ranking
systems, appointing liaison managers and institutionalizing reg-
ular cross-departmental meetings (integration competence). The
major difference in management competences across the three dif-
ferent innovation tools (idea generation, prototype development
and testing) was found in the practices associated with the disclo-
sure competence. The users participating in idea generation varied
much more in background, skills and interests than the partici-
pants in prototype development and testing. The latter participants
tended to be more advanced users and skilled in programming,
requiring much more advanced support and rewards from the com-
pany managers.

The external validity of our findings is naturally limited as it
partly rests on a single case study. We may however compare
our findings of managerial challenges to another case study of an
online user innovation website, Dell IdeaStorm, made by Gangi et al.
(2010). Dell IdeaStorm is limited to user idea search and generation
and do not provide any forums for beta testing and user developed
services. Gangi et al. (2010) identifies key challenges as finding and
identifying good ideas, balancing needs for transparency and dis-
closure of ideas and sustaining the flow ideas which are in line with
our findings of disclosure and appropriation challenges. As Gangi
et al. (2010) only have studied the website and not made any studies
internally in Dell, they have not been able to observe any integration
challenges. Several management practices have also been reported
before such as the frequent use of contests in order to mobilize and
motivate users to contribute (Piller & Walcher, 2006), the use of
independent developers for software prototyping in open source
communities (Dahlander & Magnusson, 2008), and the use of feed-
back systems (Dahlander & Wallin, 2006). Based on their studies
of Dell IdeaStorm and their key challenges Gangi et al. (2010) pro-
pose solutions as engaging lead users, responding quickly to user
proposals, present progress on proposals and strategic positioning
of key personnel. These solutions are similar to our proposed man-
agement practices of feedback systems, recognizing ambassadors
and appointing liaison managers. These studies support and partly
validate our framework as they identify some of the challenges and
practices also identified in our framework. However, these previ-
ous studies have focused on parts of the innovation process, such
as the idea phase (Gangi et al., 2010) or particular management
practices such as feedback systems (Dahlander & Wallin, 2006).
Our research contributes with a more holistic picture of the man-
agerial challenges and practices involved in the implementation
of online innovation tools. Our framework enables both descrip-
tion and analysis of different types of online innovation tools as
well as management competences needed in different stages of the
innovation process.

The paper contributes to the open innovation research in gen-
eral and to the online innovation tool research in particular. In
particular it extends Dodgson et al.’s (2006), Prandelli et al.’s
(2006) and Sawhney et al.’s (2005) research on the implemen-
tation of online innovation tools by providing a complementary
management competence perspective. Moreover it also provides a

holistic and integrative perspective on management issues related
to implementation of online innovation tools in relation to piece-
meal previous studies on online innovation tools (Dahlander &
Magnusson, 2008; Dahlander & Wallin, 2006; Gangi et al., 2010).
Our study also provides a more detailed and managerially rel-
evant view of the complementarities between external sourcing
of knowledge and necessary internal competences, i.e., absorptive
capacity, to reap the benefits of involving users through an online
innovation tool (cf. Cassiman & Veugelers, 2006; Cohen & Levinthal,
1990).

There is certainly a lot of potential in accelerating innovation and
performing innovation activities efficiently in open innovation and
using online innovation tools as shown in this study. However, this
study has revealed that companies, many of them adhering to more
or less closed innovation processes, must confront several manage-
rial challenges associated with the implementation and operations
of online innovation tools. We have in this study highlighted the
competences and related practices related to different types of
online innovation tools. The motivation to contribute from users,
developers and other internal units seem to be a key challenge. In
this regard further research should be undertaken regarding how to
specifically motivate and incentivize external actors such as users,
developers or other experts. Under which circumstances are users
most likely to contribute to idea generation? Should advanced users
and more ordinary users be treated differently? Moreover, issues
regarding integration mechanisms have shown to be important
and future research should be conducted in this area. Lastly, as
pointed out by Gassmann et al. (2010), intellectual property rights
are central to open and user innovation which is also reported in
the research here. When and how it is appropriate to share and
protect ideas and prototypes with users is one very crucial research
question in this regard.

The research presented here suffers from several shortcomings.
While the framework partly rests on previous relevant and sup-
porting research on online innovation tools, the fact that it was also
partly developed on one case study demands further investigation
and elaboration in further case studies. The case study is limited
to innovation in software and particularly mobile services. While
the case is not chosen for representativeness, we recognize that
companies operating in other industries may or may not confront
similar challenges and resort to similar practices (cf. Chesbrough
& Crowther, 2006). Further studies in other companies and indus-
tries might be useful to elaborate on and/or verify our proposed
framework.
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Abstract	

Knowing	what	customers6	want	and	how	they	use	products	contributes	
to	 a	 company’s	 innovativeness.	 Absorptive	 capacity	 (ACAP)	 is	 one	
theoretical	 construct	 that	 explains	 how	 companies	 gain	 information	
about	 customers	 and	 apply	 that	 information	 in	 practice.	 Yet,	 the	
empirical	evidence	on	the	relationship	between	ACAP	and	the	knowledge	
from	 customers	 is	 still	 lacking.	 This	 study	 proposes	 and	 tests	whether	
customer	collaboration	is	supported	by	ACAP	and	mediates	the	effect	of	
ACAP	 on	 innovation	 performance.	 An	 established	 and	 previously	
validated	 second‐order	 construct	 of	 ACAP	 is	 suggested	 to	 test	 these	
hypothesized	 relationships.	 Structural	 equation	 modeling	 (SEM)	 is	
applied	 to	 a	 sample	 of	 120	 selected	 gazelle	 companies	 that	 have	 had	
stable	growth	rates	during	 the	past	 three	years	 in	order	 to	analyze	 the	
proposed	 relationships.	The	main	 finding	of	 the	 study	 is	 that	 customer	
collaboration	mediates	the	effect	of	ACAP	on	innovation	performance.		

Key	words:	customer	collaboration,	user	knowledge,	absorptive	capacity,	
innovation	performance	

   

                                                            
6	The	terms	user	and	customer	are	used	interchangeably	in	this	study	
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1.	Introduction	

Knowing	 customers’	 usage	 and	 buying	 behaviors,	 as	well	 as	what	 they	
lack,	is	one	cornerstone	to	future	innovation	(da	Mota	Pedrosa,	Välling	&	
Boyd,	2013;	Matthyssens,	Vandenbempt,	&	Berghman,	2006).	Literature	
claims	that	users	pursue	valuable	knowledge	about	products,	which	can	
increase	companies’	 innovative	performance	(Slaughter,	1993).	Yet,	 the	
ongoing	shift	in	the	nature	of	collaboration	with	users,	from	outsourcing	
explicit	 user	 information	 to	 interactive	 cooperation	 uncovering	 latent	
user	needs,	has	implications	for	a	firm’s	ability	to	handle	different	types	
of	 knowledge.	 Recent	 research	 advocates	 for	 organizing	 internally	 in	
order	 to	 benefit	 from	 external	 knowledge	 sourcing	 (Colombo	 et	 al.,	
2011).	 The	 feat	 of	 coping	 with	 external	 knowledge	 is	 believed	 to	 be	
accomplished	by	companies	with	a	strong	absorptive	capacity	(Cohen	&	
Levinthal,	1990;	Lane	&	Lubatkin,	1998).		

ACAP	is	theoretically	defined	as	the	company’s	ability	to	identify,	
assimilate,	and	exploit	knowledge	that	is	available	in	its	environment	for	
innovation	 (Cohen	 &	 Levinthal,	 1990;	 Flatten,	 Greve,	 &	 Brettel,	 2011;	
Zahra	 &	 George,	 2002).	 Practically,	 this	 conceptualization	 explains	 the	
key	 learning	 process	 that	 enables	 the	 firm	 to	 benefit	 from	 external	
knowledge	(Lane,	Koka,	&	Pathak,	2006).	ACAP	has,	 therefore,	 received	
significant	 attention	 from	 scholars	 in	 various	 fields	 (Camisón	 &	 Forés,	
2010;	Chen,	Lin,	&	Chang,	2009;	Easterby‐Smith,	Graça,	Antonacopoulou,	
&	 Ferdinand,	 2008;	 Jiménez‐Barrionuevo,	 García‐Morales,	 &	 Molina,	
2011;	 Lane	 et	 al.,	 2006;	 Zahra	 &	 George,	 2002).	 However,	 the	 link	
between	ACAP	and	knowledge	 from	users	 and	 customers	has	not	been	
sufficiently	explored	(Volberda,	Foss,	&	Lyles,	2010).		

This	paper	examines	the	influence	of	ACAP	on	the	effectiveness	of	
collaboration	 with	 customers	 and	 the	 impact	 of	 ACAP	 on	 a	 firm’s	
innovative	 performance,	 mediated	 by	 customer	 collaboration.	 It	 also	
explains	the	role	of	prerequisites	on	the	internal	side	of	the	organization	
for	customer	collaboration.	There	 is	one	main	research	question	of	 this	
study:	What	role	does	ACAP	have	as	an	internal	mechanism	that	enables	
companies	 to	 advance	 innovative	 performance	 by	 engaging	 in	
collaborative	efforts	with	customers?			
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A	 research	model	was	 tested	by	 analyzing	 the	 survey	 responses	
from	120	gazelle	companies	operating	in	knowledge‐intensive	sectors	in	
Sweden.	This	sample	is	selected	because	the	gazelle	companies	represent	
exceptionally	 stable	 growth	 rates.	 The	 selected	 sample	 was	 first	 pre‐
selected	 by	 external	 reviewers	 from	 one	 of	 the	 leading	 statistical	
bureaus,	 in	 cooperation	with	 the	 largest	 financial	magazine	 in	 Sweden.	
To	 fit	 the	 context	 of	 gazelle	 companies,	 which	 are	 mainly	 small	
companies,	 we	 used	 different	 outcomes	 (i.e.,	 collaboration	 with	
customers	 and	 innovation	performance)	 than	Flatten	and	 et	 al.	 (2011).	
The	 analysis	 is	 performed	 with	 a	 full	 information	 approach,	 using	
structural	equation	modeling.	The	remainder	of	this	paper	is	structured	
as	follows.	First,	theoretical	foundations	are	presented	in	relation	to	the	
main	 constructs	 of	 the	 study.	 Second,	 hypotheses	 are	 explained	 and	 a	
research	 model	 is	 presented.	 Third,	 data	 collection	 and	 analyses	 are	
described	and	the	results	are	presented.	Finally,	the	results	are	discussed	
and	conclusions	related	to	research	implications	and	practice	are	made.	

2.	Theoretical	Foundations	

2.1	Customer	collaboration	

For	quite	some	time,	companies	have	appreciated	user	feedback	(Ives	&	
Olsen,	1984).	This	user–firm	relationship	is	an	ongoing	trend	where	the	
roles	 of	 the	 company	 and	 the	 user	 can	 be	 witnessed	 as	 evolving	
(Prahalad	&	Ramaswamy,	2000).	Users	were	 found	 to	possess	valuable	
tacit	 knowledge	 regarding	 their	 true	 needs	 (von	 Hippel,	 1998).	 This	
knowledge	is	“sticky,”	as	it	is	difficult	and	costly	to	acquire,	transfer,	and	
use	 (Szulanski,	 1996;	 von	 Hippel,	 1994).	 Many	 companies,	 therefore,	
overlook	and	 ignore	 their	 customers’	user	preferences.	For	 instance,	 in	
the	 current	 mobile	 phone	 industry,	 Ericsson,	 despite	 having	 the	
knowledge,	 ignored	 the	 rounded	 telephone	 and,	 instead,	 focused	 on	
adding	 more	 technological	 intelligence.	 Ericsson’s	 ignorance	 regarding	
customer	 preferences	 about	 design	 allowed	 a	 strategic	 window	 for	
Nokia,	 who	 later	 fell	 into	 similar	 difficulties	 when	 Apple	 improved	 its	
usability.	 The	 solution	 to	 problems	 related	 to	 the	 stickiness	 of	 user	
knowledge	is	the	empowerment	of	users	(von	Hippel	&	Katz,	2002).	An	
ongoing	 development	 in	 ICTs	 resulted	 in	 an	 increase	 in	 the	 number	 of	
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methods	 that	 are	 available	 for	 companies	 to	 employ	 to	 connect	 with	
users	and	involve	them	in	the	innovation	processes	(Berger	et	al.,	2005;	
Ryzhkova,	2012;	Sawhney,	Verona,	&	Prandelli,	2005).	Such	a	diffusion	of	
technology	 is	 also	 partly	 responsible	 for	 the	 change	 in	 user	 attitudes	
from	passive	 to	 proactive.	 Growing	 opportunities	 for	 rich	 and	 low‐cost	
communication	 methods	 and	 an	 increasingly	 available	 knowledge	
expand	users’	interests	and	trigger	creativity	(Füller,	Faullant,	&	Matzler,	
2010).	 Empowering	 creative	 and	 active	 users	 enables	 companies	 to	
outsource	 some	 development	 tasks	 to	 them	 and	 access	 their	 tacit	
knowledge	(von	Hippel	&	Katz,	2002).	Reportedly,	it	is	more	valuable	for	
companies	 to	 rely	 on	 innovations	 by	 users,	 as	 well	 as	 their	 ideas	 and	
suggestions,	 than	 to	 use	 the	 more	 traditional	 marketing	 techniques	
(Blohm,	 Bretschneider,	 Marco,	 &	 Krcmar,	 2011;	 Bonner,	 2010;	
Douthwaite,	 Keatinge,	 &	 Park,	 2001;	 Nijssen,	 Hillebrand,	 De	 Jong,	 &	
Kemp,	2011;	Slaughter,	1993;	Wittel,	Kristensson,	Gustafsson,	&	Löfgren,	
2010).	As	a	result,	companies	increasingly	engage	in	interactive	types	of	
collaboration	with	 proactive	 users	 in	 order	 to	 actively	 involve	 them	 in	
innovation.	Another	implication	of	such	an	empowerment	strategy	is	that	
customers	show	a	stronger	demand	for	the	products	they	jointly	selected	
to	be	manufactured	(Fuchs	et	al.,	2010).		

Users	 are	 invited	 to	 participate	 in	 interactions	 that	 support	
different	 stages	 of	 new	 product	 development	 (Alam,	 2002;	 Da	 Mota	
Pedrosa,	 2012;	 Jespersen,	 2010).	 Hence,	 their	 roles	 in	 relation	 to	 the	
innovation	process	differ	as	well.	Previous	works	suggested	 three	main	
roles:	 customer	as	resource,	 customer	as	co‐producer,	 and	customer	as	
user	 (Nambisan,	 2002).	 Being	 involved	 in	 relationships	 with	 the	
company	and	playing	one	of	these	roles	can	benefit	users	in	many	ways.	
It	has	also	been	suggested	that	a	company	needs	to	set	up	relationships	
with	 various	 types	 of	 customers:	 transactional	 customers,	 delighted	
customers,	 loyal	 customers,	 and	 fans	 (Sashi,	 2012).	 Such	 a	 customer	
engagement	 strategy	 would	 help	 the	 company	 to	 have	 more	 loyal	
customers	 in	 the	 future.	 These	 distinctions	 between	 various	 customer	
roles	help	highlight	the	fact	that	users	may	not	be	customers.	Von	Hippel	
defines	users	as	follows:	“Users	expect	to	benefit	from	using	a	product	or	
service.	 In	 contrast,	 manufacturers	 expect	 to	 benefit	 from	 selling	 a	
product	or	service”	(von	Hippel,	2005).	Another	role	of	 the	customer,	a	
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buyer,	 is	not	considered	relevant	for	this	study,	as	it	does	not	affect	the	
innovation	 process.	 We	 use	 the	 term	 customer	 to	 denote	 a	 firm	 or	 an	
individual	 that	 is	 engaged	 in	 collaboration	with	 the	 company	 and	 that	
influences	the	innovation	process.		

In	 this	 study,	 customer	 collaboration	 is	 defined	 as	 companies’	
practices	 of	 interacting	with	 users	 and	 customers	with	 the	 purpose	 of	
learning	from	them	and	with	them.	Learning	processes	imply	that	users	
exchange	 knowledge	 and	 information	 that	 are	 valuable	 for	 companies’	
innovation.	This	definition	embraces	all	modes	of	interaction	with	users,	
from	innovating	for	users	to	innovation	with	users	(Piller	&	Ihl,	2009).		

2.2.	Absorptive	Capacity	

Approximately	two	decades	ago,	Cohen	and	Levinthal	(1990)	developed	
the	 concept	 of	 ACAP.	 It	 became	 a	 foundation	 for	 a	 great	 number	 of	
principles	 in	 the	 organizational	 field.	 ACAP	 was	 initially	 developed	 to	
answer	 the	 question	 of	 how	 organizations	 manage	 state‐of‐the‐art	
external	 knowledge	 in	 a	 race	 to	 perform	 well	 in	 competitive	
environments.	 In	 the	 first	versions	of	 this	 theory,	 they	defined	ACAP	as	
“the	 organization's	 ability	 to	 recognize	 new	 external	 knowledge,	
assimilate	it,	and	apply	it	to	commercial	ends”	(Cohen	&	Levinthal,	1990).	
Cohen	and	Levinthal’s	main	point	was	to	link	learning	and	innovation	to	
R&D,	and	thereby,	place	it	in	the	center	of	the	innovation	processes	as	a	
main	 organizational	 tool	 for	 accumulating	 and	 developing	 knowledge.	
Recently,	 research	 has	 suggested	 that,	 within	 an	 inter‐organizational	
context,	 the	 similarity	 between	 firms	 in	 terms	 of	 processes	 of	
recognition,	 assimilation,	 and	 utilization	 is	 more	 relevant	 than	 R&D	
investments	and	capacity	(Volberda	et	al.,	2010).			

Zahra	and	George	(2002)	developed	the	concept	of	ACAP	further,	
by	 extending	 its	 dynamic	 nature.	 They	 re‐conceptualized	 it	 by	
distinguishing	 between	 potential	 and	 realized	 ACAP.	 The	 two	 separate	
but	 complementary	 subsets	 represent	 four	 sub‐dimensions	 of	 ACAP	
(Zahra	&	George,	 2002).	 The	 four	 distinct	 sub‐dimensions	 of	 ACAP	 are	
acquisition,	assimilation,	transformation,	and	exploitation.	Acquisition	of	
knowledge	 is	 the	 ability	 to	 recognize,	 value,	 and	 acquire	 new	 external	
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information	 and	 knowledge	 that	 is	 critical	 to	 a	 firm’s	 operations.	
Recognizing	 relevant	 information	depends	 on	 a	 firm’s	 prior	 knowledge	
(Lane	&	Lubatkin,	1998;	Zahra	&	George,	2002).	Assimilation	represents	
a	firm’s	routines	and	processes	that	allow	it	to	understand,	interpret,	and	
transfer	 the	 acquired	 knowledge.	 Transformation	 denotes	 the	 firm’s	
ability	to	combine	existing	and	newly	acquired	knowledge	by	developing	
and	 refining	 routines	 that	 facilitate	 knowledge	 internalization.	
Exploitation	 pertains	 to	 a	 firm’s	 routine	 that	 enables	 it	 to	 apply	
knowledge	 to	 achieve	 commercial	 objectives	 (Lane	 &	 Lubatkin,	 1998).	
Firms	 that	 develop	 acquisition	 and	 assimilation	 and	 neglect	
transformation	and	exploitation	may	not	be	able	 to	benefit	 from	newly	
acquired	knowledge.	Similarly,	firms	that	have	sound	transformation	and	
exploitation	but	without	sufficient	acquisition	and	assimilation	may	not	
be	able	to	maintain	their	competence	level	(Volberda	et	al.,	2010).		

This	 study	 follows	 a	 reconceptualization	 by	 Zahra	 and	 George	
(2002)	 and	 adopts	 the	 notion	 of	 ACAP	 as	 a	 dynamic	 capability	 that	
requires	investments	for	its	development.	It	was	emphasized	that	using	
R&D	investments	as	a	proxy	for	ACAP	limits	the	analysis	of	the	dynamic	
nature	 of	 the	 concept	 (Flatten	 et	 al.,	 2011).	 This	 study	 applies	 an	
alternative	approach	 that	allows	 for	 the	examination	of	 the	 importance	
of	 each	 step	 of	 the	 learning	process	 as	well	 as	 their	 complementary	 to	
each	 other.	 This	 approach	 involves	 using	 the	 same	 second‐order	
construct	suggested	by	Flatten	et	al.	(2011).		

By	 integrating	 insights	from	the	 latter	research	group,	this	study	
proposes	 that	 a	 specific	 user‐related	 ACAP	 is	 needed	 for	 collaboration	
with	customers.	This	idea	is	supported	by	the	fact	that	different	internal	
capabilities	 correspond	 to	 various	 open	 innovation	 practices	
(Chesbrough,	 2003;	 Lichtenthaler	&	 Lichtenthaler,	 2009).	 For	 instance,	
as	firms	engage	in	cooperation	with	suppliers	and	customers,	they	need	
to	provide	 for	different	ways	 that	knowledge	 can	be	 absorbed	 (Newey,	
2010).		
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3.	Hypotheses	and	Research	Model		

The	 advantage	 of	 collaborating	 with	 customers	 during	 innovation	
processes	 is	 highly	 dependent	 upon	 a	 firm’s	 ability	 to	 successfully	
transfer	 knowledge	 (von	 Hippel,	 1994).	 Given	 the	 changing	 nature	 of	
cooperation	 between	 companies	 and	 users,	 companies	must	 be	 able	 to	
deal	with	different	types	of	user	knowledge	that	is	both	tacit	and	explicit	
(Rundquist,	 2012).	 Yet,	 to	 transfer	 and	 integrate	 such	 knowledge	 into	
successful	innovative	products	represents	a	major	challenge	(von	Hippel,	
1994).	A	knowledge‐based	view	of	the	firm	posits	that	it	has	the	ability	to	
transfer,	 apply,	 protect,	 and	 create	 knowledge	 (Grant,	 1996;	 Nonaka,	
1994).	 Admittedly,	 the	 firm	 is	 a	 superior	 knowledge	 management	
mechanism	 that	 can	 benefit	 from	 being	 embedded	 in	 user–firm	
relationships	 (Castaldi	 et	 al.,	 2013).	 There	 is,	 thus,	 a	 rationale	 for	
companies	 to	 develop	ACAP.	 It	 seems	 clear	 that	ACAP	 is	 important	 for	
benefiting	 from	 open	 innovation	 (Huang	 &	 Rice,	 2009;	 Newey,	 2010).	
However,	 empirical	 research	 regarding	 links	 between	 ACAP	 and	
collaboration	with	customers	for	innovation	is	lacking	(Newey,	2010).	A	
recent	empirical	work	by	Foss	et	al.	(2011)	contributed	to	narrowing	this	
research	 gap	 by	 exploring	 the	 organizational	 aspects	 of	 absorptive	
capacity	 in	 the	 context	 of	 interaction	 with	 users	 and	 innovation	
performance.	 Their	 study	 focused	 on	 the	 internal	 practices	 needed	 to	
support	 collaboration	 with	 customers	 in	 order	 to	 improve	 innovation	
performance.	Several	studies	have	examined	the	influence	of	ACAP	on	a	
firm’s	 ability	 to	 establish	 a	 beneficial	 collaboration	 with	 external	
partners	(Muscio,	2007;	Spithoven,	Clarysse,	&	Knockaert,	2010).	Firms	
with	 a	 strong	 ACAP	 more	 easily	 recognize	 valuable	 knowledge	 from	
relevant	 external	 sources	 and	 engage	 more	 often	 in	 rewarding	
cooperatives.	 Yet,	 it	 has	 not	 been	 explored	 whether	 the	 resultant	
collaboration	 was	 successful	 and	 whether	 the	 successful	 collaboration	
was	translated	into	increased	innovation	performance.		

A	 wide	 range	 of	 currently	 available	 and	 commonly	 exploited	
methods	for	interaction	with	customers	results	in	a	variety	of	knowledge	
and	 information	 flows	between	 firms	and	users.	Research	on	 customer	
interaction	and	crowdsourcing	shows	that	many	collaborative	practices	
with	 customers	 do	 not	 result	 in	 aspiring	 outcomes	 (Vuori	 &	 Simula,	
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2012).	 With	 the	 growing	 awareness	 about	 the	 benefits	 of	 involving	
external	 actors	 in	 innovation	 processes,	 firms	 rush	 to	 initiate	 new	
cooperatives	 and	 connect	 with	 more	 customers.	 Yet,	 reaching	 and	
acquiring	 a	 multitude	 of	 new	 knowledge	 resources	 may	 become	
catastrophic	 for	many	companies.	One	of	 the	 reasons	 for	 failure	 is	 that	
companies	may	not	be	able	to	sort	“the	mess”	with	external	knowledge	
unless	 all	 four	 dimensions	 of	 ACAP	 are	 developed	 and	 managed	
simultaneously	 (Gebauer	 et	 al.,	 2012).	 More	 specifically,	 the	 ability	 to	
acquire	and	assimilate	knowledge	from	users	enables	the	firm	to	expand	
its	knowledge	base.	However,	collaboration	with	customers	may	only	be	
successful	if	the	firm	also	has	the	ability	to	exploit	and	transform	the	new	
knowledge	into	products	and	processes	(Bengtsson	&	Ryzhkova,	2013).	
In	 this	 way,	 ACAP	 enables	 a	 company	 to	 build	 a	 partnership	 with	 its	
customers	 in	 which	 customer	 and	 company	 knowledge	 resources	
become	complementary.	Thus,	setting	up	cooperative	relationships	with	
customers	becomes	effective	if	the	relationship	is	fostered	by	ACAP.		

Hypothesis	 1:	 A	 firm's	 ACAP	 relates	 positively	 to	 the	 success	 of	
collaboration	with	customers.	

The	 links	 between	 ACAP,	 open	 innovation,	 and	 innovative	
performance	have	been	examined	by	several	researchers	(Caloghirou	et	
al.,	 2004;	 Kostopoulos,	 Papalexandris,	 Papachroni,	 &	 Ioannou,	 2011).	
Although	these	studies	provide	valuable	insights	on	the	role	of	ACAP,	the	
findings	 are	 confined	 to	 particular	 types	 of	 open	 innovation.	 More	
specifically,	the	study	by	Caloghirou	et	al.	(2004)	considers	cooperation	
through	 strategic	 alliances	 and	 links	 with	 research	 institutions	 as	 the	
main	 indicators	 of	 openness.	 Kostopoulos	 et	 al.	 (2011)	 focuses	 on	
external	 knowledge	 inflows	 as	 a	 generic	 measure	 of	 open	 innovation,	
based	 on	 cooperation‐related	 items	 derived	 from	 the	 Community	
Innovation	Survey	data.	The	present	study	is	one	of	the	first	to	propose	a	
relationship	 between	 ACAP	 and	 innovative	 performance	 that	 is	
facilitated	by	collaboration	with	customers.		

Customer	 collaboration	 leads	 to	 knowledge	 benefits	 for	
companies,	 which	 ultimately	 contributes	 to	 a	 firm’s	 innovation.	 A	
successful	collaboration	with	users	has	been	shown	to	result	in	increased	
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innovative	 performance	 among	 companies	 (Faems,	 van	 Looy,	 &	
Debackere,	 2005;	 Zeng,	 Xie,	 &	 Tam,	 2010).	 Yet,	 companies	may	 not	 be	
able	 to	 derive	 expected	 profits	 from	 interacting	 with	 users	 without	
support	from	ACAP.	Furthermore,	ACAP	has	a	direct	effect	on	innovation	
performance,	which	has	been	confirmed	by	a	number	of	studies	(Cepeda‐
Carrion,	 Cegarra‐Navarro,	 &	 Jimenez‐Jimenez,	 2012;	 Tsai,	 2001).	
However,	 collaboration	 with	 customers	 results	 in	 more	 valuable	
knowledge	 that	 the	 firm	 needs	 in	 order	 to	 innovate	 its	 products	 and	
processes.	 The	 firm’s	 ACAP	 is	 able	 to	 process	 the	 new	 customer	
knowledge	 and	 combine	 it	 with	 the	 firm’s	 existing	 knowledge.	 It	 is	
argued,	 therefore,	 that	 the	effect	of	ACAP	on	 innovation	performance	 is	
stronger	when	it	is	mediated	by	successful	customer	collaboration.		

Hypothesis	2:	Collaboration	with	customers	has	a	significant	effect	on	a	
company’s	 innovative	performance	and	mediates	 the	 relationship	of	 its	
ACAP	with	innovative	performance.	

	

Fig,	1.	Research	Model	
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	4.	Research	Methodology	

4.1	Measures	

This	 study	 uses	 a	 multi‐dimensional	 approach	 for	 the	 operation	 of	
theoretical	 constructs.	 Whenever	 possible,	 established	 instruments	 of	
measurement	 are	 used	 to	 operationalize	 the	 constructs.	 Several	
instruments	 are	modified	 to	make	 them	more	 suitable	 for	 the	 current	
research	 settings.	 The	 measurements	 of	 the	 constructs	 are	 defined	 as	
follows.	

Absorptive	 capacity.	 The	 literature	 proposes	 several	 different	
measures	 of	 ACAP,	 and	 each	 of	 them	 has	 disadvantages	 under	 certain	
circumstances.	Most	 studies	 have	 chosen	 to	 operationalize	 ACAP	 using	
variables	considered	to	be	proxies	for	the	existing	knowledge	base	of	the	
firm,	 following	 the	definition	proposed	by	Cohen	and	Levinthal	 (1990).	
R&D	 intensity	 and	 records	 of	 patents	 are	 among	 the	 most	 common	
proxies.	Recent	research	has	criticized	the	relevance	and	validity	of	these	
measures	(Flatten	et	al.,	2011;	Lane	et	al.,	2006).			

This	 study	 adopts	 an	 alternative	measure	 of	 ACAP	 that	 seeks	 to	
capture	 a	 concept	 and	 its	 capabilities	 that	 include	 organizational	
routines	and	processes,	alongside	knowledge	content.	This	study	applied	
a	new	concept	of	measurement	of	ACAP	that	was	developed	and	tested	
by	 Flatten	 et	 al.	 (2011)	 to	 generate	 multi‐item	 scales	 for	 all	 steps	 of	
ACAP.	 This	 scale	 contains	 the	 same	 14	 items	 that	 capture	 four	
dimensions,	as	defined	by	Zahra	and	George	(2002).		

This	study	supports	the	idea	of	a	specific	ACAP	for	different	types	
of	 open	 innovation	 (Bogers	 &	 Lhuillery,	 2011;	 Newey,	 2010).	 In	
particular,	 companies	 that	 engage	 in	 collaboration	 with	 users	 are	
expected	 to	 possess	 a	 user‐type	 of	 ACAP.	 Consequently,	 the	 four	
constructs	 are	modified	 to	 reflect	 the	 specific	 type	 of	 ACAP	 that	 is	 the	
focus	 of	 the	 study.	 The	 relevance	 of	 the	 items	 has	 been	 identified	 and	
verified	 in	 several	 rounds	 of	 interviews	 with	 researchers	 and	
practitioners.	 The	 final	 constructs	 are	 comprised	of	 14	 items	with	 four	
different	 steps:	 three	 items	 for	 its	 acquisition,	 four	 items	 for	 its	
assimilation,	 four	 items	 for	 its	 transformation,	 and	 three	 items	 for	 its	
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exploitation.	 The	 scale	 is	 provided	 in	 the	 Appendix.	 Anchors	 for	 the	
Likert	scales	range	from	1	=	completely	disagree	to	7	=	strongly	agree.	

Collaboration	with	 customers.	 The	 success	 of	 collaboration	 with	
customers	 is	 gauged	 using	 items	 that	 were	 developed	 from	 Robertson	
and	Gatignon	(1998),	Flatten	et	al.	(2011b),	and	Zhang	and	Chen	(2008).	
The	 appendix	 displays	 the	 seven	 items	 that	 measure	 the	 success	 of	 a	
collaborative	effort	with	customers	in	terms	of	its	impact	on	new	product	
development	and	in	relation	to	the	firm’s	objectives.	These	measures	are	
considered	 appropriate,	 since	 previous	 research	 has	 shown	 that	 the	
expected	 result	 of	 collaboration	 is	 aligned	with	 the	 achievement	 of	 the	
goals	 jointly	 defined	 at	 the	 beginning	 (Ahuja,	 2000;	 Bonaccorsi	 &	
Piccaluga,	1994;	Brockhoff	&	Teichert,	1995).	

Innovative	 performance.	 A	 firm’s	 innovation	 performance	 is	
measured	using	four	items	that	reflect	a	company’s	satisfaction	with	its	
innovative	outcomes	 in	comparison	with	the	market	average	(Brettel	&	
Cleven,	2011).			

4.2	Sample	and	data	collection	

The	research	model	of	this	study	was	tested	with	data	that	was	collected	
in	 the	 form	of	an	online	questionnaire.	The	sample	consists	of	Swedish	
companies	that	were	characterized	by	steady	growth	rates	from	2008	to	
2011	 (i.e.,	 gazelles),	 as	 reported	 in	 the	 leading	 financial	 newspaper	 in	
Sweden—The	 Dagens	 Industri.	 Since	 2000,	 a	 committee	 of	 the	 Dagens	
Industri	 and	 one	 of	 the	 large	 public	 statistics	 bureaus	 (UC)	 have	 been	
selecting	companies	that	display	extraordinary	achievements	in	financial	
growth	 (Dagens	 Industri,	 2011).	 Gazelle	 companies	 are	 interesting	 to	
study	because	of	their	exceptionally	stable	and	often	high	growth	rates.	
These	rates	are	believed	 to	be	due	 to	 specific	practices	or	abilities	 that	
allow	 these	 companies	 to	 perform	 better	 than	 the	 country’s	 average.	
Therefore,	gazelle	companies	represent	an	ideal	sample	for	exploring	the	
internal	 processes	 and	 capabilities	 of	 a	 company.	 This	 sampling	
approach	is	a	unique	part	of	this	paper.			

The	 original	 sample	 of	 Swedish	 gazelles	 is	 comprised	 of	 1078	
companies	that	operate	in	various	manufacturing	and	service	industries.	
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This	 study	 focuses	 on	 knowledge‐intensive	 industries	 because	 ACAP	 is	
especially	 important	 for	 them	 (Flatten	 et	 al.,	 2011).	 According	 to	 the	
Organisation	 for	 Economic	 Co‐operation	 and	 Development’s	 (OECD)	
definition	(OECD,	2001),	knowledge‐intensive	industries	can	be	grouped	
into	 three	 categories:	 (1)	 high‐tech	 industry,	 (2)	 knowledge‐intensive	
business	 services,	 and	 (3)	 traditional	 (medium‐technology)	
manufacturing.	

The	 survey	 questionnaire	 follows,	 as	 strictly	 as	 possible,	 the	
design	 principles	 for	 self‐administered	 questionnaires	 promoted	 by	
Dillman	 (2007).	 Questions	 for	 an	 online	 survey	 were	 first	 written	 in	
English	 and	 then	 translated	 into	 Swedish.	 The	 final	 version	 of	 the	
questionnaire	was	refined	by	an	iterative	process	by	researchers	whose	
native	 language	 is	 Swedish.	 Before	 sending	 the	 questionnaire	 to	 the	
companies,	a	pilot	 test	was	conducted	with	a	group	of	senior	managers	
and	 academics	 who	 had	 working	 experience	 in	 innovation	 in	 order	 to	
assess	the	quality	of	the	items	that	were	measured.		

Achieving	an	adequate	response	rate	is	becoming	more	and	more	
problematic,	especially	in	small‐	and	medium‐sized	enterprises	(Bavdaž,	
Drnovšek,	&	Lotrič	Dolinar,	2010).	In	order	to	obtain	a	higher	response	
rate,	we	decided	 that	a	 link	 for	 the	online	questionnaire	would	be	 sent	
only	to	personalized	emails	of	those	key	informants	who	had	previously	
agreed	 to	 respond.	The	 strategy	was	 found	 to	be	 effective	 in	 surveying	
SMEs	 (Newby,	Watson,	 &	Woodliff,	 2003).	 Consequently,	 two	 students	
were	 assigned	 the	 task	 of	 contacting	 the	 gazelle	 companies	 and	
identifying	 the	 key	 informants	 who	 were	 willing	 to	 complete	 the	
questionnaire.	The	final	sample	consisted	of	352	companies	that	agreed	
to	respond.	The	link	to	the	questionnaire	was	sent	to	the	key	informants	
of	the	target	companies	in	April	2012.	Four	reminders	were	sent	to	non‐
respondents	within	 a	 period	 of	 two	months.	 A	 total	 of	 120	 answers	 (a	
response	 rate	of	34%)	were	 received.	This	 response	 rate	 is	 considered	
appropriate	 in	 management	 studies,	 since	 response	 rates	 of	 online	
surveys	were	found	to	be	 lower	than	those	for	mail	surveys	(Klassen	&	
Jacobs,	 2001;	 Shih	 &	 Fan,	 2008).	 The	 sample	 size	 of	 120	 companies	 is	
large	enough	to	obtain	the	statistical	power	of	0.6	at	a	significance	level	
of	0.05	(Forza,	2002).	The	questionnaire	was	completed	mostly	by	CEOs,	
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but	 in	 other	 cases,	 an	 R&D	 or	 other	 top‐manager	 responded.	 Table	 1	
gives	a	detailed	description	of	the	final	sample.	

Table	1.	Composition	of	the	sample	

Industry	sector	 Industry		 Number	of	
employees	

Manufacturing 13%	 Construction 24% <10	 6%	
Service	 87%	 IT/Software	and	

Telecommunication	
20% 10‐

20	
43%	

	 	 Technical	consultancy 10% 21‐
50	

35%	

	 	 Legal,	financial	and	consulting	
services	

11% >51	 16%	

	 	 Education,	R&D	 10% 	 	
	 	 Advertising,	public	relations	

and	marketing	research	
6% 	 	

	 	 Bank,	finance	&	insurance 5% 	 	
	 	 Metal	manufacturing 4% 	 	
	 	 Machine	manufacturing 3% 	 	
	 	 Media 1% 	 	
	 	 Other	 manufacturing	

industries	
6% 	 	

	 Clearly,	 service	 companies	 dominate	 the	 sample.	 Given	 the	
characteristics	 of	 the	 sample	 companies,	 such	 a	 composition	 is	 not	
surprising.	 Services	were	 shown	 to	 be	 drivers	 of	 the	modern	 economy	
(Howells,	 2003).	 Most	 companies	 in	 the	 sample	 are	 construction	 or	
IT/software	 firms.	 Indeed,	 these	 two	 sectors	 constitute	 44%	 of	 the	
sample	 companies.	 Regarding	 the	 size,	 the	 sample	 includes	 small,	
medium,	and	large	firms,	but	the	majority	of	the	sample	companies	have	
between	10	and	50	employees.	

4.3	Preliminary	analytical	procedures	

First,	Armstrong	and	Overton’s	nonresponse	bias	procedure	was	applied	
(Armstrong	&	Overton,	 1977).	 This	method	 is	 used	 to	 ensure	 that	 late	
respondents	are	similar	to	the	theoretical	non‐respondent.	At	this	point,	
we	 did	 not	 find	 any	 significant	 differences	 between	 early	 and	 late	
respondents.	Thus,	we	assumed	that	non‐respondents	are	similar	to	the	
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survey	participants,	and	the	effects	of	a	non‐response	bias	are	minimized	
(Armstrong	&	Overton,	1977).	

Before	 proceeding	with	 testing	 our	 hypothesis,	 we	 assessed	 the	
validity	 of	 the	 measurement	 model.	 To	 enable	 others	 to	 replicate	 the	
study,	 we	 offer	 descriptive	 statistics	 in	 Table	 2.	 The	 correlation	 table	
provides	some	initial	evidence	of	high	 levels	of	convergent	validity	(i.e.,	
high	 correlations	 among	 items	 belonging	 to	 the	 same	 constructs)	 and	
discriminant	validity	(i.e.,	lower	correlations	with	items	belonging	to	the	
other	constructs).		
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Table	3:	EFA	Principal	Component	rotated	factor	solution	(six	factors	23	
observable	items)	

		 1	 2	 3	 4	 5	 6	

1.Acquisition	(α	=	.79)	

ACQ	1	 .70

ACQ	2	 .86

ACQ	3	 .78

2.	Assimilation	(α	=	.89)	

ASS	1	 .79

ASS	2	 .79

ASS	3	 .75

ASS	4	 .84

3.	Transformation	(α	=	.93)	

TRANS	1	 .83

TRANS	2	 .92

TRANS	3	 .88

TRANS	4	 .87

4.	Exploitation	(α	=	.80)	

EXP	1	 .77	

EXP	2	 .71	

EXP	3	 .79	

5.	Open	innovation.	(α	=	.96)	

CC	1	 .91	

CC	2	 .90	

CC	3	 .88	

CC	4	 .88	

CC	5	 .85	

6.	Innovation	performance	(α	=	.98)	

IP	1	 .91	

IP	2	 .90	

IP	3	 .94	

IP	4	 		 		 		 		 		 .93	

Extraction:	Principal	Component	Analysis	(varimax)	Kaiser	Normalization	(6	
iterations).	Variance	explained	82.91	%;	eigenvalue	1.13.	For	purposes	of	simplicity,	
loadings<.35	deleted.	
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Table	4:	Confirmatory	factor	analysis	

		 Loading
sq	

loadings
sum	sq	
loadings

1‐sq	
loading

sum	
1‐sq	
load	 AVE	 CR	

Acq	 <‐‐‐	 ACAP	 0.67	 0.45	 0.55	

Ass	 <‐‐‐	 ACAP	 0.83	 0.68	 0.32	

Trans	 <‐‐‐	 ACAP	 0.52	 0.27	 0.73	

Expl	 <‐‐‐	 ACAP	 0.75	 0.57	 1.96	 0.43	 2.04	 0.49	 0.65

Acq1	 <‐‐‐	 Acq	 0.67	 0.45	 0.55	

Acq2	 <‐‐‐	 Acq	 0.82	 0.67	 0.33	

Acq3	 <‐‐‐	 Acq	 0.78	 0.60	 1.72	 0.40	 1.28	 0.57	 0.70

Ass1	 <‐‐‐	 Ass	 0.93	 0.86	 0.14	

Ass2	 <‐‐‐	 Ass	 0.85	 0.72	 0.28	

Ass3	 <‐‐‐	 Ass	 0.79	 0.62	 0.38	

Ass4	 <‐‐‐	 Ass	 0.71	 0.50	 2.71	 0.50	 1.29	 0.68	 0.85

Trans1	 <‐‐‐	 Trans	 0.87	 0.76	 0.24	

Trans2	 <‐‐‐	 Trans	 0.94	 0.88	 0.12	

Trans3	 <‐‐‐	 Trans	 0.91	 0.83	 0.17	

Trans4	 <‐‐‐	 Trans	 0.81	 0.66	 3.13	 0.34	 0.87	 0.78	 0.92

Expl1	 <‐‐‐	 Expl	 0.68	 0.47	 0.53	

Expl2	 <‐‐‐	 Expl	 0.92	 0.84	 0.16	

Expl3	 <‐‐‐	 Expl	 0.66	 0.44	 1.74	 0.56	 1.26	 0.58	 0.71

CC1	 <‐‐‐	 coll	 0.94	 0.89	 0.11	

CC2	 <‐‐‐	 coll	 0.93	 0.86	 0.14	

CC3	 <‐‐‐	 coll	 0.93	 0.86	 0.14	

CC4	 <‐‐‐	 coll	 0.93	 0.86	 0.14	

CC5	 <‐‐‐	 coll	 0.86	 0.74	 4.22	 0.26	 0.78	 0.84	 0.96

IP1	 <‐‐‐	 innov	 0.96	 0.93	 0.07	

IP2	 <‐‐‐	 innov	 0.95	 0.90	 0.10	

IP3	 <‐‐‐	 innov	 0.96	 0.92	 0.08	

IP4	 <‐‐‐	 innov	 0.96	 0.92	 3.67	 0.08	 0.33	 0.92	 0.98

CR	=	composite	reliability=	( 	of	standardized	loadings)2/( of	
standardized	loadings)2	+ of j.	
AVE	=	average	variance	extracted	=of	(standardized	loadings)2/of	
(standardized	loadings)2	+ of 	
CV=	convergent	validity	(AVE	>.50).	
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	 Next,	we	 conducted	 an	Exploratory	 Factor	Analysis	 (EFA)	 and	 a	
Confirmatory	 Factor	 Analysis	 (CFA).	 A	 SEM	 technique	 was	 used	 to	
perform	a	CFA	on	a	model	that	proposed	six	factors,	including	a	second‐
order	 construct.	 The	 theoretical	model	 that	was	 specified	 covered	 one	
second‐order	 construct	 with	 four	 underlying	 latent	 constructs:	
acquisition,	assimilation,	transformation,	and	exploitation.	None	of	these	
constructs	 could	 be	 measured	 directly,	 but	 they	 could	 be	 measured	
indirectly	by	multiple	items	that	were	fully	reported	in	correlation	Table	
2.	To	show	the	structure	of	the	model	in	a	correlation	table,	we	marked	
each	 of	 the	 correlation	 coefficients	 in	 bold	 (Table	 2).	 This	 correlation	
structure	illustrates	the	fact	that	each	of	the	latent	measures	has	a	strong	
correlation	 within	 the	 construct,	 which	 is	 suggested	 when	 using	 SEM	
(Shoham	&	Pesämaa,	2013).	Our	model	had	one	key	mediating	construct	
(i.e.,	 open	 innovation)	 and	 an	 ultimate	 dependent	 construct	 of	
innovation	 performance.	 Together,	 there	 were	 23	 observed	 variables.	
We	 assigned	 an	 AMOS	 program,	 whereby	 each	 variable	 should	 load	
respectively	 into	 its	 latent	construct	 in	accordance	with	our	 theoretical	
model	(Flatten	et	al.,	2011).	

Both	the	EFA	and	CFA	help	us	assess	measurement	reliability	and	
validity.	One	 indication	of	reliability	 is	 the	Cronbach’s	alpha	(Cronbach,	
1951).	Reliability	is	assumed	if	the	coefficient	alpha	exceeds	.7	(Carman,	
1990).	 A	 major	 assumption	 of	 assessing	 reliability	 based	 on	 alpha	 is	
ensuring	that	loadings	(λ)	are	substantial	(.97	>	λ	>.5)	and	well	balanced	
within	 each	 scale	 (Bagozzi	 &	 Yi,	 1988).	 This	means	 that	 no	 individual	
loading	can	be	far	apart	 from	other	 loadings	within	the	same	scale.	For	
purposes	 of	 dimensionality	 (i.e.,	 examine	 loadings)	 the	model	 is	 tested	
by	 both	 the	 EFA	 and	 CFA.	 Our	 model	 meets	 these	 criteria	 of	
dimensionality	 (see	 Tables	 3	 and	 4).	 Specifically,	 an	 EFA	 principal	
component	 estimator	with	 varimax	 rotation	 (Table	 3)	was	 assigned	 to	
confirm	our	 structure.	With	 the	CFA,	we	 ran	all	 constructs	at	 the	 same	
time,	 with	 maximum	 likelihood	 as	 an	 estimator.	 For	 simplicity	 of	
reporting,	we	combined	Harman’s	common	method	bias	test	(Podsakoff	
et	 al.,	 2003)	 by	 using	 an	 SPSS‐based	 confirmatory	 factor	 analysis.	
Harman’s	 test	 is,	 thus,	 expanded,	 and	 is	more	 rigorous	 as	we	 included	
not	 one,	 but	 all	 six	 dimensions	 represented	 by	 23	 observables.	 As	



 
 

198 
 

expected,	each	dimension	loads	into	its	theoretical	construct.	The	model	
was	 constrained	 by	 six	 factors	 in	 SPSS,	 and	 the	 expected	 eigenvalues	
exceeded	 1	 (Hair	 et	 al.,	 2010).	 This	 substantiated	 the	 same	 six‐
dimensional	structure	of	our	model	(Table	2).	The	eigenvalue	exceeded	
the	recommended	1.0,	while	the	explained	variance	was	82.91	%	(Table	
2).	Thus,	there	is	no	reason	on	the	basis	of	Harman’s	test	to	expect	issues	
with	the	common	method	bias.		

As	 we	 ran	 the	 CFA,	 we	 also	 received	 critical	 measures	 for	 our	
second‐order	construct,	ACAP,	that	was	used	from	the	original	study	(see	
Flatten	et	al.,	2011b).	The	construct	is	considered	uni‐dimensional,	as	all	
loadings	 exceed	 .5	 and	have	 an	 average	 of	 variance	 that	was	 extracted	
(AVE),	exceeding	.5.		

As	 for	 the	ACAP	AVE,	 it	was	 found	 to	 be	marginally	 low	at	 0.49	
(recommended	 0.50),	 where	 the	 critical	 ratio	 (C.R)	 exceeded	 the	
recommended	 .65	 (Table	 3).	 ACAP	 was	 measured	 as	 a	 second‐order	
construct	 and	 met	 the	 recent	 guidelines	 suggested	 by	 Bagozzi	 and	 Yi	
(2012).	

We	 continued	 analyzing	 the	 measurements	 for	 all	 four	 of	 our	
independent	 dimensions	 of	 ACAP.	 First,	 Flatten	 et	 al.	 (2011)	
operationalized	an	acquisition	by	three	items	that	generated	an	alpha	of	
0.70	within	 the	 context	 of	 German	 SMEs.	 Our	 Swedish	 gazelle	 sample,	
with	identical	items,	generated	a	Cronbach’s	alpha	at	a	0.79	level,	which	
was	greater	than	the	recommended	0.70	(Hair	et	al.,	2010).	Loadings	in	
the	 EFA	 varied	 between	 .70	 and	 .86	 (Table	 3)	 and,	 thus,	 meet	 the	
criterion	 of	 convergent	 validity.	 The	 CFA	 in	Table	 4	 confirms	 a	 similar	
structure,	 as	 the	 loadings	 varied	 between	 0.67	 and	 0.78	 where	 AVE	
exceeded	0.50.	C.R	indicated	an	acceptable	level	(CR=0.70).		

The	assimilation	operationalized	by	Flatten	et	al.	(2011)	with	four	
items	 generated	 an	 alpha	 of	 0.80	 in	 their	 sample.	 Our	 Swedish	 gazelle	
sample	 used	 the	 same	 items	 and	generated	 a	 Cronbach’s	 alpha	 at	 0.89	
and	 loadings	 that	 varied	 between	 0.75	 and	 0.83	 (Table	 3).	 The	 CFA	
(Table	4)	confirmed	a	similar	structure,	as	loadings	varied	between	0.71	
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and	0.93.	The	AVE	exceeded	the	recommended	0.50,	and	C.R	indicated	an	
acceptable	level	(CR=0.85).		

The	 transformation	operationalized	by	Flatten	et	al.	 (2011)	with	
four	 items	 generated	 an	 alpha	 of	 0.80	 in	 their	 sample.	 This	
transformation	 generated	 a	 Cronbach’s	 alpha	 at	 0.93,	 and	 the	 loadings	
varied	between	 .83	and	 .92	 in	our	sample	(Table	3).	Loadings	 from	the	
CFA	(Table	4)	varied	between	0.81	and	0.94	and	the	AVE	exceeded	the	
recommended	0.50.	The	C.R	indicated	an	acceptable	level	(CR=0.92)	for	
this	dimension.		

Finally,	 the	 exploitation	 generated	 a	 Cronbach’s	 alpha	 of	 0.80,	
which	 was	 greater	 than	 the	 recommended	 0.70	 (Hair	 et	 al.,	 2010).	
Loadings	 varied	 between	 0.71	 and	 0.79	 (Table	 2).	 The	 CFA	 (Table	 3)	
confirmed	a	similar	structure,	as	loadings	varied	between	0.66	and	0.92.	
The	 AVE	 also	 exceeded	 the	 recommended	 0.50	 level,	 and	 the	 C.R	
indicated	an	acceptable	one	at	(CR=0.71).	

Our	 key	 mediating	 construct	 is	 collaboration	 with	 customers.	
Here,	 we	 used	 five	 indicators	 to	 measure	 the	 success	 of	 collaboration	
with	 customers.	 Our	 Swedish	 gazelle	 sample	 generated	 a	 Cronbach’s	
alpha	of	0.96,	which	was	greater	than	the	recommended	0.70	(Hair	et	al.,	
2010).	Loadings	varied	between	0.85	and	0.91	(Table	2).	The	CFA	(Table	
3)	 confirmed	 a	 similar	 structure,	 as	 loadings	 varied	 between	 0.86	 and	
0.94.	The	AVE	exceeded	the	recommended	0.50,	and	the	C.R	indicated	an	
acceptable	level	of	0.96.		

Finally,	 we	 included	 a	 multi‐item	 measurement	 that	 reflects	
innovation	performance	in	our	model.	This	construct	 is	operationalized	
by	four	items	and	defined	as	a	subjective	measure	of	how	well	our	ideas	
and	 products	 are	 adapted,	 according	 to	 our	 competitors.	 Our	 Swedish	
gazelle	 sample	 generated	 a	 Cronbach’s	 alpha	 of	 .89.	 This	 was	 greater	
than	 the	 recommended	 0.70	 (Hair	 et	 al.,	 2010).	 The	 loadings	 varied	
between	0.67	and	0.89	(Table	2).	The	CFA	(Table	3)	confirmed	a	similar	
structure,	 as	 loadings	 varied	 between	 0.86	 and	 0.96,	 and	 the	 AVE	
exceeded	 the	recommended	0.50.	The	C.R	 indicated	an	acceptable	 level	
of	0.98.	
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5.	Results	

5.1	Test	of	the	structural	model	and	hypotheses	

To	test	our	full	model,	we	used	the	same	SEM	technique.	First,	there	are	
many	different	tests	to	establish	whether	an	SEM	model	fits	the	observed	
data.	 One	 is	 a	 chi‐square	 statistic	 (χ2),	 which	 indicates	 how	 well	 the	
model	fits	the	data.	A	non‐significant	χ2,	supporting	the	null	hypothesis,	
indicates	 that	 the	model	 is	a	good	 fit	 for	 the	data	 (Bagozzi	&	Yi,	2012).	
Goodness	 of	 fit	 for	 a	 model	 can	 also	 be	 assessed	 by	 several	 other	
indicators.	 We	 reported	 Standardized	 Root	 Mean	 Residual	 (RMR)	 and	
Root	Mean	Square	Error	of	Approximation	(RMSEA).	These	are	similar	to	
χ2,	and	the	rules	of	 thumb	tell	us	 that	 these	measures	should	be	 lower	
than	.08	(Bentler,	1990).	We	also	reported	a	Comparative	Fit	Index	(CFI)	
that	 recommended	 exceeding	 .90	 in	 order	 for	 it	 to	 be	 considered	
acceptable	(Hair	et	al.,	2010).		

For	the	purposes	of	simplicity,	we	depicted	our	model	graphically.	
The	graphs	include	the	goodness‐of‐fit	measures	and	standardized	beta	
coefficients	 in	 the	 relationships	 we	 hypothesized.	 We	 also	 assigned	
mediated	 indirect	 effects	 as	 a	dashed	 arrow	 in	Figure	2.	The	 results	 of	
the	structural	model	generated	a	significant	χ2	of	343.590	(DF=	224,	p‐
value=.000),	SRMR	=.079,	RMSEA=.066,	and	CFI=.955.	On	the	basis	of	the	
proposed	 criteria	 (Bagozzi	&	Yi,	 2012;	Benter,	 1990;	Hair	 et	 al.,	 2010),	
our	 model	 established	 an	 acceptable	 fit,	 and	 thus,	 confirmed	 the	
underlying	structure.		
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Fig.	2.	Model	results 

Next,	R2	in	Figure	2	shows	that	we	can	explain	22.4	to	31.3	%	of	
the	variance	 in	our	dependent	constructs.	We	confirmed	that	ACAP	has	
an	effect	on	customer	collaboration	(β	=0.559;	p<.001).	Then,	we	found	
support	 for	 the	 idea	that	customer	collaboration	has	a	significant	effect	
on	 innovation	 performance	 (β	 =0.473;	 p<.001).	 Additionally,	 by	
bootstrapping	 our	 sample	 and	 testing	 for	 the	 indirect	mediating	 effect,	
we	 found	 support	 for	 our	 hypothesis	 that	 customer	 collaboration	
mediates	the	effect	of	ACAP	on	innovation	performance.	This	significant	
and	standardized	indirect	effect	is	reported	in	Figure	2	as	a	dashed	line.		

5.2	Post‐hoc	test	of	first	order	model	

In	 order	 to	 test	 for	 possible	 differences	 in	 any	 of	 the	 four	 ACAP	
dimensions,	 we	 also	 estimated	 path	 coefficients	 for	 each	 of	 the	 first‐
order	 constructs:	 acquisition,	 assimilation,	 transformation,	 and	
exploitation.	The	results	are	reported	in	Table	5.	Our	findings	in	a	first‐
order	model	report	unbalanced	effects	from	the	independent	constructs.	
While	 transformation	has	some	effect	 (see	Table	5),	exploitation	seems	
to	dominate	and	outperform	the	effect	of	the	other	constructs.	
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Table	5:	Post‐hoc	test	relationship	first	order	model	

						S.E	

																	
Standardized	beta	
(t‐value)	 p‐value	 Conclusion	

Acquisition→	Co‐creation	
	

.136 .059	(.500	) .617 No	support	
	

Assimilation→	Co‐creation	
	

.134 ‐.072	(‐.518) .605 No	support	
	

Transformation→	Co‐creation	
	

.112 .234*	(2.294) .022 Supported	
	

Exploitation→	Co‐creation	
	

.167 .486***	(3.705) *** Supported	
	

Acquisition→	Innovation	
performance	

	
.168 .076	(.645) .519 No	support	

	

Assimilation	→	Innovation	
performance	

	
.164 .012	(.087) .931 No	support	

	

Transformation→	Innovation	
performance	

	
.142 ‐.030	(‐.284) .777 No	support	

	

Exploitation→	Innovation	
performance	

	
.212 .203	(1.497) .134 No	support	

	

Co‐creation→	Innovation	
performance	

	
.128 .345***	(3.310) *** Supported	

	

R2	Co‐creation	

	 	
32.5	%	

	 	

R2	Innovation	performance	

	 	
26.8	%	

	 	
Goodness‐of‐Fit	(Unconstrained):	Model’s	χ2	=	1066.146	with	522	degrees	of	freedom	
(χ2/degrees	of	freedom	=	2.042);	p‐value	=	0.000;	CFI	=	.956;	RMSEA	=	.034;	SRMR	=	.052.	

***p< .001; **p<.005; *p<.05 

6.	Discussion	and	conclusions	

This	 study	 builds	 on	 the	 literature	 regarding	 customers’	 user	
preferences,	 use	 of	 this	 information,	 and	 its	 application	 for	 future	
innovations.	We	developed	a	theoretical	model	that	explains	the	role	of	
ACAP	as	a	prerequisite	 for	successful	collaboration	with	customers	and	
the	 mediated	 impact	 of	 customer	 collaboration	 on	 the	 relationship	
between	 ACAP	 and	 innovation	 performance.	 The	 analysis	 of	 the	
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relationships	 between	 ACAP,	 customer	 collaboration,	 and	 innovation	
performance	 was	 performed	 using	 a	 sample	 of	 knowledge‐intensive	
gazelle‐companies	 that	 have	 demonstrated	 exceptionally	 stable	 growth	
rates	from	2008	to	2011.	Major	findings	relate	to	the	direct	and	indirect	
impacts	of	ACAP	and	the	mediated	effect	of	customer	collaboration.	

First,	 the	 study	 found	 that	 collaboration	 with	 customers	 is,	
indeed,	supported	by	ACAP.	The	success	of	collaboration	with	customers	
was	 found	 to	 be	 stronger	 for	 companies	 that	 nurtured	 their	 ACAP,	
related	 to	 customer	 knowledge.	 This	 implies	 that	 firms	 with	 a	 barely	
developed	ACAP	 cannot	 handle	 external	 knowledge	 from	 customers	 as	
successfully	 as	 firms	 with	 a	 highly	 developed	 ACAP.	 This	 finding	
confirms	 that	 user	 knowledge	 from	 customers	 cannot	 be	 easily	
transferred	 and	 exploited.	 An	 internal	mechanism	must	 be	 in	 place	 to	
make	use	of	customer	knowledge.	Second,	companies	that	embraced	the	
merits	 of	 customer	 collaboration	 experienced	 an	 enhancement	 of	 their	
innovation	 performance.	 This	 finding	 confirms	 assumptions	 from	
existing	studies	about	the	importance	of	cooperation	with	customers	for	
company’s	 innovation.	 At	 last,	 as	 expected,	 our	mediated	model	 shows	
that	 the	 relationship	 between	 ACAP	 and	 innovation	 performance	 is	
mediated	by	customer	collaboration.	This	means	that	firms	with	a	well‐
developed	ACAP	can	improve	the	effectiveness	of	customer	collaboration	
and,	 thus,	enhance	 innovation	performance.	Another	 implication	of	 this	
mediated	 relationship	 is	 that	 companies	 seeking	 to	 optimize	 their	
innovation	performance	may	not	just	develop	an	ACAP,	but	may	mediate	
such	capability	through	customer	collaboration.		

Also,	the	exposed	dominance	of	the	effects	of	transformation	and	
exploration	 among	 the	 four	 dimensions	 of	 absorptive	 capacity	 points	
toward	 possible	 explanations	 of	 the	 success	 of	 the	 gazelle‐companies.	
Transformation	and	exploration	can	be	regarded	as	difficult	capacities	to	
develop	because	 they	concern	changes	 in	companies’	 internal	practices	
and	 organizational	 structures.	 For	 instance,	 attractive	 knowledge	
incentives	and	increased	internal	communication	may	need	to	be	created	
to	foster	these	dimensions	of	absorptive	capacity	(Foss	et	al.,	2011).	For	
comparison,	 acquisition	 is	 currently	 relatively	 well‐developed	 and	
common	 capacity	 as	 a	 result	 of	 ethe	 expansion	 of	 ICT‐supported	
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methods	 of	 collaboration.	 It	 is	 sensible	 to	 assume	 that	 the	 overall	
confirmed	 relationship	 between	 absorptive	 capacity	 and	 customer	
collaboration	in	this	study	could	be	explained	by	the	fact	that	a	number	
of	gazelles	in	the	sample	possess	strong	transformation	and	exploitation	
capacities.	This	means	that	the	stable	growth	of	these	gazelle‐companies	
could	 also	 be	 a	 consequence	 of	 their	 rather	 unique	 capacities	 to	
transform	and	exploit	external	knowledge	to	achieve	innovation	results.		

To	conclude,	our	research	question	 is	 fully	addressed.	Our	study	
confirms	that	ACAP	has	an	important	role	as	an	internal	mechanism	for	
enabling	companies	 to	advance	 innovative	performance	by	successfully	
engaging	in	collaboration	with	customers.	This	study	is	one	of	a	few	that	
provide	 empirical	 evidence	 for	 this	 assumption.	 In	 this	way,	 the	 study	
contributes	 to	 the	 literature	 by	 Caloghirou	 et	 al.	 (2004),	 Foss	 et	 al.	
(2011),	Kostopoulos	et	al.	(2011),	and	Tsai	(2009),	regarding	ACAP’s	role	
in	enhancing	innovation	performance	through	external	knowledge.		

Furthermore,	 the	study	extends	our	understanding	of	ACAP	as	a	
multidimensional	 concept	 within	 the	 context	 of	 knowledge‐intensive	
companies.	Our	model	used	a	recently	developed	scale	of	ACAP	(Flatten	
et	al.,	2011a,	2011b).	We	have	applied	the	same	second‐order	construct	
within	this	new	context	and	found	support	for	this	scale.	

The	 value	 of	 this	 study	 for	 practice	 lies	 within	 increased	
awareness	 about	 the	 importance	 of	 developing	 a	 strong	 and	 relevant	
ACAP.	 Companies	 engaging	 in	 collaboration	 with	 customers	 should	
foster	 all	 four	 dimensions	 of	 ACAP,	 as	 it	 is	 essential	 for	 making	
collaborative	 practices	 with	 customers	 effective	 for	 companies’	
innovation	 performance.	 By	 examining	 the	 knowledge‐intensive	
companies	described	 in	 this	study,	we	see	 that	 in	an	environment	with	
complex	 and	 indispensable	 knowledge	 and	 information	 flows,	 ACAP	 is	
able	 to	 increase	 the	 effectiveness	 of	 customer	 collaboration	 for	 these	
companies,	 and	 therefore,	 enhance	 their	 innovation	 performance.	 The	
kinds	 of	 insights	 that	 are	 obtained	 from	 this	 research	 are	 broadly	
applicable	within	the	context	of	knowledge‐intensive	businesses.		



 
 

205 
 

Despite	 having	 generated	 these	 insights	 for	 customer	
collaboration	 and	 for	 ACAP	 literature,	 this	 study	 has	 several	 inherent	
limitations	 that	 open	 up	 the	 possibility	 for	 further	 research.	 First,	 the	
results	are	limited	to	an	analysis	of	Swedish	companies.	Similar	research	
questions	 should	 be	 tested	 and	 analyzed	 for	 a	 wider	 array	 of	
internationally	 based	 companies.	 Second,	 the	 sample	 represents	 the	
most	financially	successful	cases.	While	we	believe	this	makes	the	results	
of	 the	 study	 especially	 valuable,	 generalizations	 should	 be	 made	 with	
certain	 precautions.	 In	 particular,	 the	 results	 of	 the	 study	 cannot	 be	
applied	 to	 all	 knowledge‐based	 companies,	 but	 only	 to	 those	 that	
demonstrate	 stable	 growth	 rates.	 Further	 research	 should	 examine	 the	
links	that	exist	between	ACAP	and	customer	collaboration	for	companies	
that	have	been	less	successful.	Finally,	a	longitudinal	study	would	be	able	
to	provide	 further	 insights	regarding	 the	effects	of	ACAP	on	 innovation	
performance.		 	
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Appendix	
	
ACAP	scale.	Items	based	on	Flatten	et	al.	(2011).	
	
Acquisition	
Please	specify	the	extent	to	which	your	company	uses	external	resources	
to	 obtain	 customer‐related	 information	 (e.g.,	 personal	 networks,	
consultants,	 seminars,	 Internet,	 database,	 professional	 journals,	
academic	 publications,	 market	 research,	 regulations,	 and	 laws	
concerning	environment/technique/health/security):	
	
ACQ	1–	The	search	for	relevant	information	about	our	customers	in	our	
industry	is	an	everyday	business	in	our	company.	
ACQ	2	–	The	management	of	our	company	motivates	employees	 to	use	
information	sources	that	are	relevant	to	our	industry	in	order	to	obtain	
new	information.	
ACQ	3	–	The	management	of	our	company	also	expects	employees	to	deal	
with	information	beyond	our	industry.	
	
Assimilation	
Please	rate	what	extent	the	following	statements	fit	the	communication	
structure	within	your	company:	
	
ASS	1	–	In	our	company,	we	communicate	ideas	about	customers	across	
departments.	
ASS	 2	 –	 Management	 of	 our	 company	 often	 emphasizes	 our	 ability	 to	
work	across	departments	to	solve	problems	related	to	information	about	
our	customers.	
ASS	 3	 –	 In	 our	 company,	 there	 is	 a	 quick	 information	 flow,	 e.g.,	 if	 a	
business	 unit	 obtains	 important	 information,	 it	 communicates	 this	
information	promptly	to	all	other	business	units	or	departments.	
ASS	 4	 –	 Management	 of	 our	 company	 demands	 periodical	 cross‐
departmental	 meetings	 in	 order	 to	 exchange	 information	 about	 new	
problems	 and	 achievements	 about	 customer	 involvement	 in	 our	 new	
innovations.	
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Transformation	
Please	 specify	 if	 one	 of	 the	 following	 statements	 applies	 to	 the	way	 in	
which	your	company	processes	knowledge:	
	
TRANS	1	–	Employees	in	our	company	have	the	ability	to	understand	and	
analyze	information	about	our	customers.	
TRANS	2	–	Employees	in	our	company	are	used	to	absorbing	information	
and	knowledge	about	our	customers.	
TRANS	 3	 –	 Employees	 in	 our	 company	 successfully	 convert	 existing	
knowledge	into	new	insights.	
TRANS	4	–	Employees	in	our	company	are	able	to	apply	new	information	
and	knowledge	in	their	practical	work.	
	
Exploitation	
Please	 specify	 the	 extent	 to	 which	 the	 following	 statements	 fit	 the	
commercial	 exploitation	 of	 new	 knowledge	 in	 your	 company	 (Please	
think	 about	 all	 of	 the	 relevant	 company	 divisions,	 such	 as	 R&D,	
production,	marketing,	and	accounting):	
	
EXP	1	–	The	management	of	our	company	supports	the	development	of	
prototypes	on	the	basis	of	new	information	from	customers.	
EXP	2	–	Our	company	regularly	reconsiders	new	technologies	and	adapts	
them	according	to	new	knowledge	that	is	obtained	about	our	customers.	
EXP	 3	 –	 Our	 company	 has	 the	 ability	 to	 work	 more	 effectively	 by	
adopting	new	technologies.	
	
Indicators	for	collaboration	with	customers	
Listed	below	are	a	few	statements	about	the	outcome	of	your	company's	
collaboration	with	customers,	concerning	innovation.	Please	specify	the	
extent	to	which	each	of	these	statements	corresponds	to	your	company's	
situation.	
	
CC1	–	Overall,	involving	customers	in	the	innovation	process	has	been	a	
success.	
CC2	–	Most	of	our	collaborative	practices	with	customers	have	met	our	
objectives.	
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CC	3	–	The	contributions	of	various	customers	have	been	very	important	
for	developing	products/services.	
CC	 4	 –	 Products	 and	 services	 that	 have	 been	 developed	 in	 a	 way	 that	
considers	customer	participation	and	knowledge	have	been	accepted	by	
the	market.	
CC	 5	 –	 Our	 collaborative	 practices	 with	 customers	 have	 been	 more	
successful	than	our	competitors	collaborative	practices	with	customers.	
	
Indicators	for	innovation	performance	
Below	are	a	few	statements	that	indicate	how	innovative	your	company	
has	been.	Please	specify	which	of	these	statements	best	resembles	your	
company	and	the	extent	to	which	they	are	true.	
	
IP	1	–	A	number	of	real	innovative	products	or	processes	have	improved	
in	the	last	five	years.		
IP	 2	 –	 In	 our	 respective	 market,	 we	 are	 known	 for	 our	 innovative	
products.	
IP	 3	 –	 The	 rate	 of	 new	 products	 that	 were	 created	 in	 our	 portfolio	 is	
significantly	greater,	compared	to	our	competitors.	
IP	4	–	The	 rate	of	 sales	 that	were	generated	 from	our	new	products	 is	
greater	than	that	of	our	competitors.	
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