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ABSTRACT 
	

This	 thesis	 takes	 interest	 in	how	 innovations	spread	through	social	 systems,	with	a	 focus	on	the	

role	 of	 the	 most	 influential	 individuals	 –	 the	 opinion	 leaders.	 The	 innovation	 of	 interest	 is	

consumer	3D	printing	in	the	setting	of	3D	Hubs,	a	peer-to-peer	platform	where	individuals	can	sell	

access	 to	 their	personal	3D	printers.	Two	research	questions	are	 investigated.	The	 first	 research	

question	concerns	whether	the	members	of	3D	Hubs,	and	the	opinion	leaders	especially,	use	their	

social	 influence	 to	push	 for	3D	printing	 to	be	adopted	as	a	 service	 rather	 than	as	an	ownership	

technology.	The	second	research	question	addresses	a	research	gap	and	explores	whether	opinion	

leaders	 value	 becoming	 more	 influential	 by	 a	 firm	 that	 offers	 an	 opportunity	 to	 enhance	 the	

opinion	leaders	three	defining	characteristics	(sources	of	influence).		

The	 purpose	 of	 this	 thesis	 is	 to	 through	 diffusion	 theory	 investigate	 the	 direction	 of	 the	much-

debated	technology	of	3D	printing	and	to	add	to	the	construct	of	opinion	leadership.	The	value	of	

describing	 in	what	direction	 the	members	of	3D	Hubs	are	pushing	3D	printing	using	 their	 social	

influence,	 is	 that	 it	 is	a	unique	sample	of	well-informed	 individuals	on	the	matter	of	3D	printing	

and	ownership	contra	service.	The	value	of	the	second	research	question	comes	from	the	fact	that	

it	 is	already	established	that	social	 influence	 is	 instrumental	 for	the	dissemination	of	 innovation,	

and	 firms	acknowledge	 that	 to	best	utilize	 social	 influence	 it	 is	 the	most	efficient	 to	engage	 the	

most	 influential	 individuals.	 This	 thesis	 explores	 whether	 there	 possibly	 is	 a	 win-win	 scenario	

where	 opinion	 leaders	 appreciate	 becoming	more	 influential	 by	 the	 very	 firm	 that	wish	 to	 use	

their	social	influence.		

To	approach	the	two	research	questions	a	thorough	literature	review	was	done	on	the	marketing	

school	of	diffusion	 theory	and	opinion	 leadership	 research.	The	 review	explores	 social	 influence	

and	what	makes	opinion	 leaders	especially	 influential,	 resulting	 in	a	proposed	new	definition	of	

opinion	leadership	that	entails	the	three	defining	characteristics	of	engagement,	network	position,	

and	 credibility.	 The	 study	 was	 carried	 out	 as	 a	 descriptive	 study	 with	 a	 quantitative	 approach,	

utilizing	a	web-survey	that	included	an	acknowledged	scale	for	identifying	opinion	leaders.		
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The	 findings	 show	 that	 both	 the	 opinion	 leaders	 and	 non-leaders	 (followers)	 of	 3D	 Hubs	 push	

consumer	 3D	 printing	 more	 in	 the	 direction	 of	 service	 than	 ownership	 through	 their	 social	

influence.	Additionally,	the	study	found	that	the	industry	trend	of	3D	printers	becoming	easier	to	

use	 has	 the	 largest	 deteriorating	 effect	 on	 the	 benefit	 of	 3D	 printing	 as	 a	 service	 (3D	 Hubs),	

followed	 by	 the	 trends	 of	 cheaper	 3D	 printers,	 and	 more	 3D	 printing	 application	 areas.	 The	

findings	 for	 the	 second	 research	 question	 interestingly	 suggest	 that	 opinion	 leaders	 do	 indeed	

disproportionally	value	being	leveraged	by	firms	through	a	firm	setting	(3D	Hubs).	An	implication	

of	 these	 findings	 is	 that	 it	presents	a	new	way	to	create	value	 for	opinion	 leaders	 for	 firms	that	

wish	 to	 leverage	 them.	 Furthermore,	 this	 study	 shed	 new	 light	 on	 the	 future	 of	 3D	 printing	

through	the	perspective	of	the	individuals	that	personify	the	duality	 in	which	the	innovation	can	

be	adopted.			
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CHAPTER 1 - INTRODUCTION AND 

BACKGROUND 

INTRODUCTION 

	

All	 innovations	 are	 subject	 to	 communication.	 Intentional	 or	 not,	 the	 communication	 of	 an	

innovation	 is	what	 disseminates	 it	 through	 a	 social	 system	 (Rogers,	 2003).	 This	 communication,	

followed	by	subsequent	adoption	of	the	 innovation,	 is	termed	diffusion.	Diffusion	of	 innovations	

drive	revenue	generation	of	the	firms	involved	in	the	commercialization;	thus	-	the	more	diffused	

an	 innovation	 becomes,	 the	 larger	 the	 related	 industry	 grows	 (Hauser,	 et	 al.,	 2006).	

Communication	 carries	 influence,	 understanding	 communication	 and	 its	 influence	 is	 therefore	

critical	for	the	estimation	of	an	innovation’s	likely	success	in	the	marketplace.		

The	world	 is	shifting	towards	a	knowledge-networked	and	digitized	society,	a	globally	connected	

world	 with	 empowered	 consumers.	 Consumers	 are	 increasingly	 less	 characterized	 as	 passive	

receivers	 of	 advertisements	 and	 organizational	 marketing.	 Consumers	 today	 are	 empowered	

individuals	 who	 can	 influence	 their	 peers	 and	 organizations	 to	 the	 degree	 where	 they	 can	 be	

considered	key	 strategic	 stakeholders	 and	even	potential	mass	marketing	 channels	 (Stokburger-

Sauer	&	Hoyer,	2009).	This	phenomenon	elevates	the	role	of	the	most	influential	individuals	-	the	

opinion	leaders.		

Concurrent	with	 this	empowerment	of	 individuals,	new	business	models	are	 initiated	which	rely	

on	 peer-to-peer	 interactions	 and,	 increasingly,	 transactions.	 These	 societal	 and	 economic	

developments	thus	highlight	the	relevance	of	understanding	opinion	leaders	who	are	empowered	

by	global	peer-to-peer	networks	in	the	context	of	diffusion	of	innovation.	This	study	takes	interest	

in	 the	 technology	 of	 3D	 printing	 and	 identifies	 the	 opinion	 leaders	 of	 the	 world’s	 largest	 3D	

printing	platform	-	3D	Hubs.	3D	printing	is	today	one	of	the	most	widely	discussed	and	interesting	

technologies	with	 truly	disruptive	potential.	By	 recognizing	 the	 interest	given	 to	 the	 technology,	

peer-to-peer	platforms,	and	the	actuality	of	influential	individuals,	this	study	finds	its	purpose	in	a	
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current	 and	modern	 context.	 The	purpose	of	 this	 thesis	 is	 to	 provide	practical	 relevance	 to	 the	

future	 of	 the	 emerging	 technology	 of	 consumer	 3D	 printing	 and	 theoretical	 relevance	 to	 the	

individuals	who	are	most	influential	for	the	diffusion	of	named	technology	–	studied	in	a	setting	of	

a	peer-to-peer	platform.		

	

RESEARCH OBJECTIVE AND GUIDING QUESTIONS 

	

“The	success	of	innovations	depends	ultimately	on	consumers	accepting	them”	(Hauser,	et	

al.,	2006,	p.	688)	

Scholars	of	diffusion	of	innovation	research	have	developed	various	models	and	theories	aiming	to	

forecast	 and	model	 the	diffusion	process	of	 new	products	 and	 services	 from	 the	perspective	of	

communication	 and	 consumer	 interactions	 (Rogers,	 2003;	 Bass,	 1969;	 Peres,	 et	 al.,	 2010).	 The	

marketing	 research	 discipline	 has	 long	 sought	 to	 describe,	 explain,	 and	 predict	 how	 consumers	

and	markets	respond	to	innovations	and	their	marketplace	introduction	(Hauser,	et	al.,	2006).	The	

types	of	communication	that	drive	diffusion	of	innovations	are	classified	as	either	external	market	

influences	 or	 internal	 market	 influences.	 External	 market	 influences	 refer	 to	 communication	

stemming	 from	organizations	 through	medias	 such	as	TV,	 radio,	and	newspapers.	However,	 this	

study	 finds	 its	 focus	 with	 the	 internal	 market	 influences,	 which	 refer	 to	 interpersonal	

communication	and	other	social	influences	(Peres,	et	al.,	2010).		

In	a	society	growing	ever	more	complex,	the	diffusion	literature	has	the	past	decades	attempted	

to	 better	 reflect	 the	 increasing	 complexity	 of	 new	 product	 and	 service	 growth.	 Accounting	 for	

factors	affecting	the	diffusion	of	innovations	and	measuring	their	impact	is	however	no	trivial	task	

with	more	than	700	estimates	of	the	parameters	of	diffusion	or	applications	of	the	popular	Bass	

model	(Hauser,	et	al.,	2006).	Admittedly,	the	growing	body	of	literature	does	indicate	tension	and	

disagreement	on	the	subject	of	what,	why,	and	how	certain	factors	affect	an	innovations	diffusion	

process.	With	that	said,	the	positive	effect	of	 interpersonal	communication	on	the	growth,	pace,	

and	direction	of	innovations	is	not	a	controversial	matter.		
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This	 thesis	 takes	an	 interest	 in	 the	most	 influential	 individuals	of	a	domain,	 the	opinion	 leaders.	

The	 concept	 of	 opinion	 leadership	 is	 widely	 studied	 and	 serves	 a	 challenging	 focal	 diffusion	

construct	to	study.	The	use	of	opinion	leadership	will	serve	two	objectives	for	the	study,	with	two	

separate	research	questions.	The	first	research	question	takes	 interest	 in	the	opinion	leaders	for	

the	 diffusion	 of	 this	 thesis’	 case	 technology,	 3D	 printing;	 with	 the	 second	 research	 question	

concerning	the	defining	characteristics	of	opinion	leaders	and	whether	they	value	being	leveraged	

by	a	firm.		

	

RQ1 - THE DIFFUSION DIRECTION OF 3D PRINTING AND OPINION 

LEADERS 

 

Following	from	the	fact	that	individuals’	communication	is	an	important	driver	of	diffusion	comes	

the	rationale	that	what	is	being	communicated	is	what	becomes	adopted;	simply	put,	the	message	

of	the	communication	influences	the	behaviour	of	the	recipient	of	the	communication	(Langley,	et	

al.,	2012).	Understanding	what	is	being	communicated	through	social	 interactions	is	thus	to	take	

an	interest	in	the	aggregate	level	direction	of	an	innovation’s	diffusion	process.		

The	effect	of	social	 interactions	on	the	diffusion	of	 innovations	 is	 the	 focal	 theory	on	which	this	

study	 is	 based.	 Some	 innovations	 are	however	more	 sensitive	 to	 the	 source	of	 social	 influence.	

Vital	to	this	thesis	lies	the	understanding	that	products	that	carry	higher	economic	and	functional	

risk	benefit	disproportionally	 from	the	communication	and	behaviour	 from	peers,	and	especially	

from	the	most	influential	segment	of	individuals	(Iyengar,	et	al.,	2011;	van	Eck,	et	al.,	2011;	Miller	

&	 Mobarak,	 2014).	 The	 diffusion	 process	 of	 such	 high-involvement	 products	 thus	 require	 an	

understanding	 of	 not	 only	 the	 interpersonal	 communication	 in	 general,	 but	 the	 message	 as	

communicated	by	the	most	influential	individuals;	the	opinion	leaders	of	the	domain.		

By	 understanding	 what	 opinion	 leaders	 are	 communicating	 concerning	 an	 innovation	 one	 can	

better	predict	the	future	direction	of	diffusion.	Consumer	3D	printing	is	now	at	a	very	interesting	

point	 in	 its	 development,	 with	 much	 uncertainty	 surrounding	 in	 what	 form	 it	 will	 reach	 the	
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majority	of	consumers.	3D	printing	is	also	an	innovation	that	carries	high	economic	and	functional	

risk,	 which	 highlights	 the	 role	 of	 understanding	 opinion	 leaders’	 communication	 for	 the	 future	

direction	of	diffusion.	Many	of	the	early	adopters	of	3D	printing	are	now	connected	to	the	world’s	

largest	platform	of	consumer	3D	printers,	a	platform	that	enables	people	to	adopt	3D	printing	as	a	

peer-to-peer	 service.	 This	 suggests	 that	 there	 is	 a	 large	 group	 of	 early	 adopters	 that	 are	

incentivized1	to	recommend	people	to	buy	access	to	3D	printers	through	their	service,	rather	than	

simply	promoting	purchase	of	the	technology.		

The	 first	 research	 question	 addresses	 the	 message	 of	 what	 is	 being	 communicated	 by	 the	

members,	and	especially	the	opinion	leaders,	of	3D	Hubs	to	explore	diffusion	in	the	context	of	a	

peer-to-peer	platform;	 thus	gain	 insight	 into	 the	direction	of	 the	aggregate	 level	diffusion	of	3D	

printers.	The	variables	under	investigation	concern	whether	the	members	are	generally	using	their	

social	influence	for	pushing	the	adoption	of	3D	printing	in	the	form	of	a	service	or	as	an	ownership	

technology.		

	

The	key	components	of	RQ1	are	defined	below:	

Pushing	–	Pushing	refers	to	the	exertion	of	social	influence	by	individuals.	Social	influence	does	not	

only	include	word-of-mouth,	but	also	other	social	influences	that	affect	diffusion	of	innovations2.	

Diffusion	 direction	 –	 Direction	 of	 diffusion	 refers	 to	 the	 two	 competing	 innovation	 forms	 –	

ownership	 and	 service	 –	 that	 are	 studied	 in	 this	 thesis,	 where	 they	 are	 to	 be	 understood	 as	

directions	in	which	3D	printing	can	spread	within	a	social	system.		

Service	rather	than	an	ownership	technology	–	These	are	the	two	forms	in	which	3D	printing	can	

be	adopted	in	this	study.	Service	refers	to	paying	for	access	to	3D	printing	through	3D	Hubs,	while	

ownership	is	the	adoption	of	3D	printing	by	the	purchase	of	your	own	printer.		

	

																																																								
1	As	explained	in	the	following	section,	they	are	incentivized	as	they	sell	access	to	their	printer	on	3D	Hubs.			
2	As	explained	in	Chapter	2,	section	1.	

RQ1:	Are	the	members	of	3D	Hubs	–	with	emphasis	on	opinion	leaders	–	pushing	the	diffusion	

direction	of	3D	printing	towards	a	service	rather	than	an	ownership	technology?	
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RQ2 - OPINION LEADERS AND THEIR VALUATION OF BEING LEVERAGED 

 

The	second	research	question	of	this	study	has	a	stronger	theoretical	focus,	with	the	objective	to	

expand	 the	 understanding	 of	 opinion	 leaders.	 The	 construct	 of	 opinion	 leadership	 has	 received	

considerable	attention	in	the	extant	body	of	literature	of	diffusion	theory,	with	the	better	part	of	

the	 research	 having	 focused	 on	 describing	what	 distinguishes	 them	 from	non-leaders,	 and	 how	

they	exert	their	influence.	The	disproportional	influence	exerted	by	opinion	leaders	denotes	their	

attractiveness	 for	 firms	 who	 wish	 to	 diffuse	 their	 products	 effectively	 through	 interpersonal	

communication.	In	essence,	firms	want	opinion	leaders	to	advocate	their	innovations.		

Leveraging	 opinion	 leadership	 refers	 to	 firms	 using	 opinion	 leaders	 to	 their	 benefit,	 which	 is	 a	

topic	 within	 diffusion	 research	 that	 has	 been	 surprisingly	 unexplored	 from	 an	 academic	

perspective.	 Leveraging	 opinion	 leaders	 is	 defined	 from	 a	 firm	 perspective	 where	

tactics/strategies/policies	 can	 be	 employed	 to	 increase	 and/or	 direct	 opinion	 leaders’	 social	

influence.	 Recognizing	 firms’	 desire	 to	 leverage	 opinion	 leaders,	 it	 would	 be	 valuable	 to	 better	

understand	how	opinion	leaders	can	be	engaged.	This	study	takes	a	firm	setting	(3D	Hubs)	that	is	

argued	to	leverage	opinion	leaders	and	explores	what	aspects	of	the	setting	that	are	valued	by	the	

opinion	 leaders.	More	specifically,	are	the	defining	characteristics	of	opinion	 leaders	mirrored	 in	

what	aspects	they	value	with	the	firm	setting?		

This	 study	 investigates	 if	 the	 identified	 opinion	 leaders	 disproportionally	 value	 becoming	more	

influential	 by	 firms.	 That	 is,	 do	 opinion	 leaders	 value	 higher	 the	 aspects	 of	 a	 firm	 setting	 that	

increases	their	influence	than	individuals	who	are	not	defined	as	opinion	leaders	(followers).	If	yes,	

that	should	arguably	be	an	instrumental	premise	upon	which	to	build	tactics	for	how	to	leverage	

opinion	leaders.		

	

	

	

RQ2.	Do	opinion	leaders	value	being	leveraged	through	their	defining	characteristics	by	a	firm	

setting?	
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The	key	components	of	RQ2	are	defined	below:		

Opinion	Leaders3	–	Opinion	leaders	are	individuals	that	exert	a	disproportionate	influence	within	a	

social	 system	 in	 terms	 of	 informing	 and	 persuading	 potential	 adopters	 about	 an	 innovation	

through	their	network	position,	credibility,	and	engagement.		

Defining	 characteristics4	–	 The	 defining	 characteristics	 of	 opinion	 leaders	 are	 network	 position,	

crediblity,	 and	 engagement.	 Each	 defining	 characteristic	 is	 composed	 of	 several	 previously	

researched	disiniguishing	attributes	of	opinion	leaders.		

Leveraged5	–	In	this	study	leveraging	opinion	leaders	refers	to	a	firm	being	able	to	engage	opinion	

leaders	 for	 their	 own	 benefit	 through	 enhancing	 the	 OL’s6	three	 defining	 characteristics	 (thus	

making	them	more	influential).	

Firm	Setting7	–	Refers	to	a	physical	or	virtual	environment	that	has	been	created	and	managed	by	

a	firm,	in	this	case	it	is	the	platform	of	3D	Hubs.		

	

METHODOLOGICAL APPROACH 

	

The	overall	methodological	approach	of	this	thesis	is	a	quantitative	descriptive	study	that	aims	to	

provide	 initial	 insights	 and	 results	 for	 the	 articulated	 research	 questions.	 The	 two	 research	

questions	are	researched	through	the	firm	setting	of	the	world’s	largest	3D	printing	peer-to-peer	

platform	 -	 3D	 Hubs.	 The	 thesis	 used	 a	 carefully	 designed	 Likert-scale	 survey	 approach	 that	

identifies	 the	 degree	 of	 opinion	 leadership	 through	 a	 widely	 recognized	 scale	 that	 serves	 in	

addressing	both	research	questions.	The	online	survey	further	contained	questions	to	explore	the	

																																																								
3	This	definition	is	discussed	in	more	detail	within	the	literature	review	section	2.		

4	The	defining	characteristics	are	discussed	in	detail	in	section	2	of	the	literature	review.	

5	Leveraging	opinion	leaders	is	discussed	further	within	section	3	of	the	literature	review,	as	well	as	in	the	discussion	
of	findings.			

6	OL	=	Opinion	Leaders	
7	Firm	setting	is	explicitly	explained	in	the	firm	description	of	3D	Hubs,	as	part	of	the	methodology	chapter	



	 Diffusion	of	3D	Printing	and	Leveraging	Opinion	Leadership	 	
	

	
	

14	

message	of	 their	 communication	and	how	 it	will	be	 impacted	by	 three	 industry	 trends	 (RQ1)	as	

well	as	their	valuation	of	the	leveraging	aspects	of	3D	Hubs	(RQ2).		

	

PURPOSE OF THE THESIS 

 

This	thesis	aims	at	providing	initial	evidence	for	answering	the	two	research	questions.	The	current	

global	interest	and	novelty	of	consumer	3D	printing	combined	with	the	development	and	growing	

importance	 of	 global	 peer-to-peer	 platforms	 provide	 the	 purpose	 of	 understanding	 how	 such	

platforms	may	affect	the	direction	of	diffusion.	The	implications	of	a	successful	transformation	of	

the	 characteristics	 of	 3D	 printing	 from	 an	 ownership	 technology	 towards	 becoming	 a	 globally	

accessible	 service	 through	 early	 adopters	 are	 potentially	 significant	 and	 provide	 the	 purpose	 of	

researching	 RQ1.	 The	 importance	 of	 opinion	 leaders	 for	 the	 dissemination	 of	 products	 in	 the	

marketplace	combined	with	the	benefit	of	firms	being	able	to	engage	such	individuals	provide	the	

purpose	 for	RQ2.	The	aim	 is	 to	narrow	 the	 identified	 research	gap	 in	diffusion	 theory	 regarding	

how	firms	can	engage	opinion	leaders	and	thus	provide	an	academic	contribution	to	the	marketing	

school	of	diffusion	theory	with	interesting	managerial	implications.	

	

THEORETICAL AND PRACTICAL RELEVANCE 

 

The	 topic	 of	 diffusion	 of	 innovations	 has	 received	 a	 lot	 of	 attention	 since	 its	 conception	 in	 the	

1950’s.	The	body	of	literature	comprise	several	thousand	academic	articles	and	renowned	books	

like	 ‘Diffusion	of	 Innovations’	 (2003,	5th	 edition)	by	Everett	M.	Rogers	and	 ‘Crossing	 the	Chasm’	

(2014,	 3rd	 edition)	 by	 Geoffrey	 A.	Moore.	 However,	 the	 field	 is	 still	 developing	 as	 constructive	

academic	confrontations	keep	creating	new	insights	and,	undeniably,	also	making	the	field	quite	

fragmented.	 Adhering	 to	 the	 belief	 that	 one	 can,	 to	 a	 greater	 or	 lesser	 extent,	 benefit	 from	

understanding	 the	why,	how,	what,	 and	when	of	 innovation	diffusion	 the	 topic	will	 likely	never	
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become	outdated	or	loose	strategic	importance	–	innovations	will	(hopefully)	never	stop	entering	

the	market.		

This	 thesis	 builds	 on	 the	marketing	 school	 of	 diffusion	 theory	with	 a	 considerable	 focus	 on	 the	

opinion	 leadership	 construct.	 All	 literature	 that	 builds	 the	 present	 study’s	 argumentation	 stems	

from	peer	reviewed	literature	and	cited	academic	publications,	with	strong	focus	on	top	journals	

and	 acknowledged	 researchers	 in	 the	 field.	 The	 literature	 review,	 with	 the	 classification	 of	 the	

opinion	 leadership	 definition	 specifically,	 is	 argued	 to	 be	 a	 core	 contribution	 of	 the	 thesis.	 The	

importance	of	literature	reviews	for	the	field	of	diffusion	theory	and	the	identification	of	gaps	for	

future	research	is	further	stressed	with	several	recent	publications	(Aral,	2011;	Nejad,	et	al.,	2014).	

Further,	 this	 thesis	 seeks	 to	 explore	 the	 link	 between	 the	 defining	 characteristics	 of	 opinion	

leaders,	how	 firms	 can	 leverage	 their	 influence,	 and	 the	opinion	 leaders	attitude	 towards	being	

leveraged	by	a	 firm.	With	 that	 said,	 the	generalizations	of	 the	 findings	across	different	 contexts	

require	 cautious	 reflections	 due	 the	 present	 study’s	 use	 of	 a	 single	 research	 setting	 and	 the	

descriptive	nature	of	the	research.	

Although	having	been	around	for	30	years	(Bechtold,	et	al.,	2015),	the	technology	of	3D	printing	is	

a	fascinating	technology	to	examine	from	a	diffusion	theory	perspective;	especially	these	days	as	it	

gains	attention	 from	not	only	 industrial	mavens,	but	 also	 in	 the	public	 eye.	 The	present	 study’s	

attention	to	the	concept	of	a	peer-to-peer	platform	also	finds	substantial	momentum	of	attention	

and	 impact	as	a	consequence	of	the	digitization	and	globalization	of	the	world.	Thus,	a	platform	

that	 can	 “transform”	 the	 value	 proposition	 of	 a	 technology	 is	 argued	 to	 be	 an	 extraordinarily	

interesting	case	in	relation	to	the	theory	of	diffusion,	and	especially	in	respect	to	the	construct	of	

influential	individuals.	

As	the	first	research	question	takes	interest	in	the	communication	of	early	adopters	of	3D	printing,	

there	are	possibilities	to	make	practical	inferences	as	to	how	strong	the	internal	market	influences	

of	the	service	form	of	3D	printing	really	is.	Although	the	findings	of	RQ1	surely	cannot	serve	as	a	

single	 predictor	 of	 the	 future	of	 3D	printing,	 it	 can	have	 interesting	managerial	 implications	 for	

both	 3D	 Hubs	 and	 adjacent	 firms.	 The	 practical	 relevance	 of	 RQ2	 is	mainly	 that	 it	 can	 provide	

insights	for	firms	to	better	try	to	direct	the	internal	market	influences	through	leveraging	opinion	

leaders.	 Firms	already	engaged	 in	 creating	 settings	 to	engage	 their	 early	 adopters	 can	also	 gain	
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insight	 into	 what	 the	most	 influential	 of	 their	 users	 value	 about	 such	 a	 setting,	 and	 strategize	

thereafter.	

	

BACKGROUND - 3D PRINTING: A DISRUPTIVE TECHNOLOGY 

	

In	 2015	 an	 estimated	 220	000	 3D	 printers	 will	 be	 sold	 globally	 according	 to	 Gartner	 (2014).	

Kickstarter	have	the	last	couple	of	years	launched	more	than	300	campaigns	related	to	3D	printing	

-	 many	 of	 them	 receiving	 crowdfunding	 in	 the	 millions	 of	 dollars	 (McCue,	 2015).	 Carbon	 3D,	

founded	 in	 2013,	 closed	 a	 $100	million	 series	 C	 investment	 led	 by	 Google	 Ventures	 in	 August,	

2015.	 The	 US-based	 company	 Local	 Motors	 are	 successfully	 printing	 complete	 car	 chassis;	 the	

healthcare	sector	is	revolutionized	with	individualized	implants	and	prostheses;	and	scientists	are	

looking	for	ways	to	make	3D	bioprinting	of	tissues	and	living	cells	real	and	practical.	3D	printing	is	

one	of	the	most	interesting	and	discussed	emerging	technologies,	holding	the	potential	to	become	

truly	disruptive	in	a	range	of	areas.			

	

UNDERSTANDING 3D PRINTING - THE BASICS  

	

3D	 printing,	 or	 additive	 manufacturing	 (AM),	 is	 an	 additive	 manufacturing	 process	 where	

successive	 layers	 of	 material	 are	 laid	 down	 under	 computer	 control	 (see	 Appendix	 A).	 It	 was	

invented	in	1984	by	the	American	inventor	Chuck	Hull,	who	later	founded	3D	Systems;	one	of	the	

biggest	 current	 players	 in	 the	 industry.	 3D	 prints	 ‘come	 to	 life’	 through	 computer	 aided	 design	

(CAD)	 before	 it	 is	 processed	 by	 a	 software	 that	 slices	 the	 file	 into	 hundreds	 or	 thousands	 of	

horizontal	 layers;	 a	3D	printer	 subsequently	 creates	 the	object	 layer	by	 layer	using	different	3D	

printing	technologies	such	as	fused	deposition	modelling	(FDM),	selective	laser	sintering	(SLS),	or	

stereolithography	(SLA).		
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“3D	 printing	 is	 about	 to	 move	 from	 being	 an	 industrial	 rapid	 prototyping	 technique	 to	

becoming	a	mainstream	manufacturing	procedure	used	by	industry	and	consumers	alike.”				

(Bechtold,	et	al.,	2015,	p.	8)	

In	the	industrial	area,	the	3D	printing	technology	has	been	more	or	less	established	for	30	years,	

where	 it	has	been	predominantly	used	 for	parts	production	and	 tooling	 (Bechtold,	et	al.,	2015).	

However,	recent	R&D	developments	and	increased	affordability	have	triggered	the	technology	to	

spread	from	the	labs	of	innovative	industrial	actors	to	the	desktops	of	innovative	individuals.	The	

momentum	 of	 the	 emerging	 technology	 is	 becoming	 increasingly	 obvious	 in	 the	 international	

landscape	of	technology,	innovation,	and	entrepreneurship	-	a	momentum	that	is	certainly	leading	

to	 escalating	 investments	 and	 expectations.	 Yet,	 there	 is	 much	 uncertainty	 on	 where	 on	 the	

spectrum	between	service	and	ownership	3D	printing	will	 reach	consumers,	 see	Appendix	G	 for	

four	possible	scenarios	as	proposed	by	one	industry	report.		

	

WHERE THE TECHNOLOGY IS TODAY 

 

The	 3D	 printing	 industry	 is	 generally	 divided	 into	 three	 segments:	 hardware	 (i.e.	 the	 printers),	

material,	and	software.	Evident	especially	 in	 the	market	 for	printers	and	materials,	 is	 that	 it	has	

become	 increasingly	 fragmented	 with	 start-ups	 seeking	 to	 establish	 a	 market	 position	 in	 the	

growing	 industry;	 a	 tendency	 common	 for	 commercialized	 technologies	 in	 momentum	 before	

becoming	consolidated	(Davenport,	et	al.,	2006).	

Wohlers	 Associates,	 who	 are	 widely	 recognized	 worldwide	 as	 the	 foremost	 authority	 on	 3D	

printing,	states	that	the	industry	grew	at	a	CAGR	of	35.2%	to	$4.1	billion	in	2014,	forecasting	the	

market	 to	 reach	 $21	 billion	 by	 2020	 (Wholers	 Associates,	 2014).	 The	 founder	 of	 Wohlers	

Associates,	Terry	Wohlers,	comments	on	the	current	pace	and	development	of	3D	printing:		

“It’s	 really	 very	 interesting,	 and	 to	 some	 extent,	mind-boggling,	 especially	 given	 that	 3D	

printing	has	been	around	for	more	than	25	years.”	(McCue,	2015,	p.	1).		
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The	 development	 of	 the	 industry	 is	 further	 evident	 in	 the	 amount	 of	 global	 patents	 granted,	

totalling	only	80	patents	in	2005,	to	have	exceeded	600	granted	patents	in	2013	(D'Aveni,	2015).	

Accounting	for	a	large	share	of	the	industry	growth	is	the	progress	of	the	personal,	or	desktop,	3D	

printer	market	 (McCue,	 2015),	with	 printers	 below	 $5000	 to	 have	 grown	 at	 an	 average	 rate	 of	

346%	between	2008	and	2011	(Bechtold,	et	al.,	2015).	Synchronously,	and	indeed	consequentially,	

the	3D	printing	materials	market	 is	becoming	a	greater	share	of	the	industry	with	new	materials	

and	composites	being	developed	and	commercialized	at	an	impressive	rate.	3D	printing	materials	

today	includes	not	only	thermoplastics	and	photosensitive	resins,	but	also	ceramics,	cement,	glass,	

metals,	and	polymer	composites	containing	carbon	and	even	wood	fibres.		

	

THREE CRITICAL DEVELOPMENTS FOR THE FUTURE OF 3D PRINTING  

	

While	the	adoption	of	3D	printing	is	growing	considerably	with	consumers,	there	are	barriers	that	

impede	 the	 acceleration.	 Through	 a	 review	 of	 relevant	 literature	 and	 market	 reports8,	 three	

pronounced	 developments	 are	 identified	 that	 will	 have	 the	 greatest	 accelerating	 effect	 on	

consumer	3D	printing	adoption	and	direction;	(1)	reduced	complexity	of	3D	printing,	(2)	decrease	

in	 price	 of	 3D	printing	 (hardware,	material,	 and	 software),	 and	 (3)	 additional	 and	more	 distinct	

application	areas.	Importantly,	these	three	accelerating	developments	are	current	trends	evident	

in	the	market.	The	three	trends	are	introduced	below.	

	

3D PRINTING AND EASE OF USE 

The	creation	of	new	products,	designs,	and	models	is	an	undertaking	that	has	been	simplified	and	

“democratized”	with	 the	emergence	of	desktop	3D	printers.	However,	 although	3D	printers	 are	

becoming	more	user-friendly	and	becoming	easier	to	use,	they	do	require	certain	expertise.	While	

																																																								
8	(Janssen,	et	al.,	2014)	(McKinsey	Global	Institute,	2013)	(PWC,	2014)	(Potstada	&	Zybura,	2014)	(Samuels	&	Flowers,	

2015)	(The	Freedonia	Group,	2013)	(Weller	&	Kleer,	2015)	(Bechtold,	et	al.,	2015)	
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the	 conception	 of	 3D	 printing	 as	 a	 plug-n’-play	 exercise	 may	 be	 evident	 with	 some	 mass	

communication,	 the	actual	expertise	and	talent	needed	to	successfully	work	and	finish	a	print	 is	

not	to	be	underestimated.	Not	only	are	the	correct	settings	of	the	printer	to	be	adjusted	for	each	

print	and	material	used,	the	prints	require	software	understanding	and	capabilities	to	successfully	

adjust	 size,	 in-fill,	 and	 support	 structure.	While	 some	prints	 are	more	or	 less	 straightforward	 to	

successfully	 print,	 many	 require	 considerable	 attention	 to	 the	 dimensions	 of	 the	 design	 and	

printer	 settings	 in	 order	 to	 achieve	 a	 satisfying	 result.	 Adding	 to	 this	 comes	 the	 needed	

understanding	 of	 how	 to	 care	 for	 the	 printer	 when	 something	 unexpected	 happens,	 such	 as	

extruder	jamming	or	drive	gear	problems.	The	relative	complexity	evident	with	being	able	to	fully	

utilize	a	3D	printer	is	a	recognized	barrier	to	mass	adoption	and	the	issue	is	very	much	addressed	

with	new	developments	in	hardware,	material,	and	software.		

 

DECREASE IN PRICE OF 3D PRINTERS 

The	price	of	3D	printers	have	for	a	long	time	been	prohibitively	high	for	even	the	most	innovative	

and	 interested	 individuals	 to	 afford.	 While	 recent	 developments	 have	 resulted	 in	 considerably	

lower	prices,	 the	price	of	adopting	 the	 technology	 is	 still	arguably	high.	With	consumer	desktop	

printers	 today	being	available	at	 a	price	between	$1000-2000,	 the	price	of	ownership	 is	 indeed	

significant	 for	 the	majority	of	 consumers.	Adding	 to	 the	price	of	purchasing	a	3D	printer	 comes	

also	the	cost	of	material	and	needed	software	to	fully	utilize	the	technology.	As	such,	price	drops	

in	 desktop	 3D	 printing	 will	 undeniably	 motivate	 purchases	 by	 consumers	 interested	 in	 the	

technology.		

	

MORE APPLICATION AREAS OF 3D PRINTING 

3D	printing	 is	 a	 technology	 that	enables	many	 things,	but	 the	popular	 conception	 that	anything	

can	now	be	printed	is	false.	3D	printing	is	facing	several	limiting	factors	to	its	value	to	the	majority	

of	consumers.	Each	print	 is	 limited	by	the	material	used,	and	while	the	material	development	of	

the	 industry	 is	 developing	quickly,	 there	 are	 still	many	 limitations	 to	 the	 application	of	 desktop	

printers	(which	predominantly	only	can	print	using	thermoplastic	filaments).	The	application	areas	
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of	consumer	3D	printing	is	driven	by	the	explorative	behaviour	of	adopters,	and	as	such	the	value	

of	a	3D	printer	is	growing	by	the	day	with	new	designs	and	applications	being	published	in	various	

forums	 and	websites.	 However,	 application	 areas	 that	will	 improve	 everyday	 life	 or	 reduce	 the	

cost	 of	 consumption	 are	 not	 yet	 obvious	 to	 the	 majority	 of	 consumers.	 Thus,	 the	 move	 from	

enabling	 predominantly	 gadget	 and	 hobby	 prints	 to	 applications	 where	 consumers	 are	

empowered	 is	seen	as	crucial	 for	 future	mass	adoption	of	3D	printing.	The	attractiveness	of	 the	

technology	will	grow	with	the	number,	and	quality,	of	application	areas.	Another	important	insight	

regarding	the	application	of	3D	printing	 is	the	speed	with	which	it	 is	possible	to	print.	Currently,	

the	majority	of	prints	will	 require	several	hours	 to	be	 finished,	 limiting	 the	 instant	 realization	of	

ideas	 and	 designs.	 In	 essence,	 the	 3D	 printing	 technology	 is	 limited	 by	 the	 existing	 base	 of	

materials,	 the	 speed	 with	 which	 the	 printer	 can	 operate,	 and	 the	 areas	 in	 which	 designs	 and	

applications	 are	 evident.	 The	 latter	 being	 developed	 by	 the	 day	 by	 explorative	 and	 innovative	

individuals	and	companies	looking	to	bring	value	to	the	technology	by	applying	it	to	new	areas	of	

consumers’	life.		

	

3D HUBS  

In	today’s	digitized	and	global	world,	platforms	are	becoming	increasingly	relevant,	impactful,	and	

indeed	 reaching	 amazing	 economic	 valuations.	 Peer-to-peer	 platforms	 can	 create	 unique	

opportunities	 for	 interactions,	 transactions,	 and	 data	 handling;	 thus	 becoming	 a	 great	 strategic	

objective	for	established	firms	in	many	industries.		

“One	position	in	the	ecosystem	will	prove	to	be	the	most	central	and	powerful….	They	know	

that	 the	 role	 of	 platform	 provider	 is	 the	 biggest	 strategic	 objective	 they	 could	 pursue”	

(McCue,	2015,	p.	47)	

The	following	section	will	present	3D	Hubs,	a	peer-to-peer	platform	that	allows	an	intangible	idea	

to	 become	 a	 physical	 object	 through	 a	 peer’s	 ownership	 of	 the	 3D	 printing	 technology.	 	 Visit	

3dhubs.com	 for	 a	walk-through	of	 the	 functionalities,	 the	 following	parts	 focus	on	 the	 concept,	

and	a	separate	section	of	the	methodology	chapter	will	address	the	specific	relevance	of	3D	Hubs	

for	this	study.			
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INTRODUCTION 

3D	Hubs	 have	 been	 portrayed	 as	 the	 Airbnb	 and	Uber	 of	 3D	 printing,	 ultimately	 democratizing	

manufacturing	 through	 a	 peer-to-peer	 platform.	 3D	 Hubs	 connect	 people	 who	 want	 to	 realize	

their	 3D	 designs	with	 locals	who	 print	 their	 designs	 for	 a	 payment	 facilitated	 by	 3D	Hubs.	 Like	

Airbnb	and	Uber,	instead	of	a	spare	room	or	car,	individuals	who	own	a	3D	printer	for	personal	use	

but	don’t	use	it	at	full	capacity	can	sign	up	for	3D	Hubs	for	free,	and	start	earning	money	through	

printing	others’	designs.	3D	Hubs	is	a	Dutch	company,	founded	in	Amsterdam	in	2013,	and	is	the	

world	largest	network	of	3D	printers,	boasting	a	total	of	over	24,000	connected	printers	globally.	

The	 vast	majority	 of	 these	 printers	 are	 owned	 and	 servicized9	by	 individuals,	 but	 there	 are	 also	

several	firm	owned	3D	printers	on	the	3D	Hubs	platform.	However	this	study	focus	only	on	the	3D	

printing	hubs’10	operated	by	individuals.		

	

WHY IT WORKS 

As	 any	 platform,	 3D	 Hubs	 deal	 with	 a	 two-sided	 market.	 The	 supply-side	 concerns	 connecting	

people	 who	 own	 a	 3D	 printer	 to	 their	 platform,	 while	 the	 demand-side	 concerns	 attracting	

customers	 to	 order	 3D	 prints.	 The	 current	 state	 of	 the	 3D	 printing	 technology	 provides	 a	 clear	

incentive	 for	 many	 to	 print	 through	 a	 service	 rather	 than	 investing	 in	 a	 printer	 as	 it’s	 a	 quite	

difficult	 process	 and	 the	 printers	 are	 still	 expensive.	 On	 the	 other	 side,	 individuals	 who	 have	

invested	in	a	3D	printer	rarely	use	it	at	full-capacity,	meaning	that	they	have	a	sunk	cost	and	lots	of	

idle	time	(McCue,	2015).		

3D	Hubs	market	their	solution	to	individuals	by	providing	them	with	an	option	to	earn	money	of	

their	 investment	 in	 a	 3D	 printer,	 and	 to	 join	 a	 community	 of	 like-minded	 enthusiasts.	 To	

strengthen	 this	 community	3D	Hubs	have	created	 their	own	 forum,	 they	provide	useful	 insights	

through	reports	that	they	release	to	the	community,	and	arrange	over	250	local	3D	printing	meet-

ups	a	year	globally.	3D	Hubs	also	appeal	to	the	individual	by	giving	them	an	opportunity	to	actually	

use	their	3D	printer:		

																																																								
9	Servicizing	refers	to	the	practice	of	selling	the	product	functionality	rather	than	the	product	(Toffel,	2008)		 	
10	A	 hub	 is	 an	 active	 account	 on	 the	 3D	 Hubs	 platform	 that	 is	 operated	 by	 an	 individual	 (or	 company)	 where	 the	
ownership	of	a	3D	printer	is	turned	into	a	3D	printing	service	available	to	anyone	
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“First	of	all,	you	can	earn	money	with	your	printer	when	you’re	not	using	 it	 for	your	own	

projects.	Needless	to	say,	many	of	our	users	are	quite	thrilled	to	see	their	3D	printer	in	use	

for	more	than	just	a	few	hours	a	week.	3D	Hubs	will	also	bring	you	closer	to	other	makers	

and	3D	printing	enthusiasts	in	your	city.” (3D Hubs, 2015)	

As	a	customer	all	you	need	to	do	is	upload/choose	your	3D	design,	then	select	a	local	printer	that	

fits	your	preferences	(a	3D	hub),	where	you	pay	a	fee	depending	on	the	size	of	the	print	and	the	

material.	 By	 providing	 people	 with	 this	 service,	 3D	 printing	 is	 available	 to	 individuals	 and	

organizations	 without	 having	 to	 make	 the	 financial	 investment	 or	 learn	 how	 to	 operate	 a	 3D	

printer.	 Through	many	 recent	partnerships,	 3D	Hubs	have	 created	a	 lot	 of	 added	 value	 to	 their	

service.	 Some	 notable	 partnerships	 include	 Thingiverse	 (design-platform),	 Instructables	 (DIY	

instructions),	Fairphone	 (phone-cases),	Autodesk	 (3D	design	software)	and	Sketchfab	 (full-colour	

3D	 printing).	 Additionally,	 they	 have	 recently	 launched	 ‘Teleport’,	 which	 is	 an	 API	 available	 for	

anyone,	which	makes	the	realization	of	designs	into	products	even	easier.		

	

GROWTH AND DEVELOPMENTS 

To	date,	3D	Hubs	have	over	24,000	connected	printers,	 they	are	 in	over	150	countries,	with	the	

biggest	cities	(in	terms	of	connected	printers)	being;	New	York,	Los	Angeles,	London,	Milan,	Paris	

and	 Amsterdam	 (Millsaps,	 2015).	 3D	 Hubs	 have	 the	 potential	 of	 markedly	 propelling	 the	

dissemination	of	3D	printing	around	the	world,	with	a	network	footprint	of	over	one	billion	people	

(people	that	have	a	3D	printer	within	10	miles	of	their	homes).	3D	Hubs	combine	the	exponential	

growth	potential	 that	we	have	seen	with	the	sharing	economy	and	peer-to-peer	platforms,	 joint	

with	the	technology	that’s	been	proposed	to	bring	upon	the	next	industrial	revolution,	making	it	a	

very	 interesting	 company	 to	watch	 in	 the	 future.	With	 a	 growing	portfolio	 of	 strategic	 partners	

within	 the	 industry,	 and	 their	 influential	 position	 to	 3D	 printer	 owners,	 3D	 Hubs	 hold	 very	

interesting	potential	for	the	future.	Furthermore,	their	most	recent	development	was	announced	

in	 October	 2015	 that	 they	 now	 also	 have	 added	 hubs	 with	 industrial	 grade	 3D	 printers,	 which	

really	enforces	their	vision	for	democratizing	manufacturing,	in-effect	making	factories	obsolete.		
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ORGANIZATION OF THE THESIS 

	

	

FIGURE 1 – ORGANIZATION OF THE THESIS 
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CHAPTER 2: LITERATURE REVIEW 
INTRODUCTION TO LITERATURE REVIEW 

	

This	literature	review	sets	out	to	achieve	one	core	objective:	to	explain	diffusion	theory	and	the	

role	 and	 importance	of	 opinion	 leaders.	 In	doing	so	 the	 review	provides	significant	support	 for	

two	 important	 findings	 that	 justifies	 why	 the	 empirical	 research	 in	 this	 study	 focuses	 opinion	

leaders	and	their	communication.	

1. Interpersonal	communication	is	the	core	driver	of	diffusion.		

2. Opinion	 leaders	 are	 the	 most	 valuable	 segment	 to	 target	 to	 impact	 interpersonal	

communication.		

	

To	support	these	findings,	provide	the	necessary	background	knowledge,	and	to	justify	the	scope	

of	this	study,	the	literature	review	was	structured	into	three	sections	that	in	consummation	tackle	

the	core	objective.	

The	first	section	provides	an	overview	of	diffusion	theory	at	 large,	and	explains	how	researchers	

have	tried	to	understand	the	process	by	which	innovation	spreads	and	the	value	in	doing	so.	The	

first	section	identifies	the	different	variables	that	affect	the	rate	by	which	an	innovation	diffuses	

and	explains	how	the	mechanism	of	interpersonal	communication	impacts	the	adoption	decision.		

The	 second	 section	 has	 its	 outset	 in	 identifying	 opinion	 leaders	 as	 the	 most	 influential	 (per	

definition)	 segment	of	 individuals	 in	 relation	 to	 the	diffusion	of	 innovations.	The	second	section	

proposes	 a	 new	 theoretical	 definition	 of	 opinion	 leaders,	 followed	 by	 discussing	 their	

distinguishing	 attributes	 (based	on	past	 research)	 to	provide	an	understanding	of	why	and	how	

they	are	disproportionately	influential.			

The	 third	 section	 provides	 an	 in-depth	 review	 of	 opinion	 leaders	 effect	 and	 how	 they	 can	 be	

leveraged	to	accelerate	diffusion.	This	section	provides	the	rationale	for	the	research	focus	of	the	

empirical	study,	namely	that	opinion	leaders’	communication	has	a	positive	effect	on	diffusion	and	

that	their	effect	can	be	leveraged.	The	third	section	also	identifies	a	gap	in	the	theory	for	how	to	
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leverage	opinion	leaders	that	this	study	will	aim	at	addressing;	namely	propose	that	they	can	be	

leveraged	 by	 firms	 by	 offering	 a	 setting	 which	 allows	 them	 to	 enhance	 their	 defining	

characteristics.		

Figure	 2	 below	 summarize	 four	 different	 streams	of	 research	 on	 opinion	 leaders,	 that	 illustrate	

how	diffusion	is	the	process	studied,	and	the	influence	on	others	is	the	theoretical	bases	on	which	

it	is	based.	The	figure	also	illustrates	the	connection	between	the	micro	and	macro	level	processes	

that	the	literature	review	covers.		

	

	

FIGURE 2 – THE FRAMEWORK FOR STUDYING OPINION LEADERS, ADOPTED FROM NEJAD ET AL. (2014) 

 

MARKET INTRODUCTION OF NEW INNOVATIONS 

 

Every	new	innovation	or	technology	is	faced	with	the	task	of	gaining	market	acceptance.	

Introducing	an	innovation	to	the	marketplace	is	a	crucial	step	in	achieving	commercial	success.	In	

order	for	any	product	to	create	commercial	value	for	a	firm	it	must	be	successfully	adopted	by	the	



	 Diffusion	of	3D	Printing	and	Leveraging	Opinion	Leadership	 	
	

	
	

26	

potential	customers/users.	There	are	indeed	many	factors	that	affect	the	adoption	behaviour	of	

potential	adopters;	this	section	briefly	considers	some	of	these	factors	for	individuals.	

There	 are	 several	 product	 related	 characteristics	 which	 can	 create	 resistance	 or	 hamper	 an	

individual’s	innovation	adoption	decision,	such	as:	the	product	involvement	needed	(Reinhardt	&	

Gurtner,	2015),	the	economic	risk	(Kleijnen,	et	al.,	2009),	the	functional	risk	(Kleijnen,	et	al.,	2009),	

behavioural	 change	 (Gourville,	 2005),	 product	 class	 knowledge	 (Reinhardt	 &	 Gurtner,	 2015),	

sustaining	 vs.	 disruptive	 innovations	 (Reinhardt	 &	 Gurtner,	 2015),	 and	 the	 product	 related	

attributes	as	proposed	by	Rogers	(2003)	(relative	advantage,	compatibility,	complexity,	trialability,	

and	observability).	There	have	further	been	studies	on	personality	traits	that	guide	the	adoption	

decision,	 such	 as	 the	 need	 for	 uniqueness	 (Moldovan,	 et	 al.,	 2014)	 and	 the	 personal	 innate	

innovativeness	 (Im,	 et	 al.,	 2003;	 Rogers,	 2003).	 Socio-cultural	 factors	 affecting	 adoption	 can	

further	confound	an	individual’s	adoption	behaviour;	one	should	consider	the	need	for	normative	

conformity	 and	 social	 identity	 construction	 (Iyengar,	 et	 al.,	 2015;	 Van	 den	 Bulte	&	 Joshi,	 2007;	

Bagozzi	&	Lee,	2012).	In	essence,	the	factors	that	can	hamper	an	individual’s	decision	to	adopt	or	

not	can	be	related	to	the	innovation	itself,	individual	traits,	and	the	social	environment.		

While	 recognizing	 the	 many	 complicating	 innovation	 adoption	 factors,	 and	 the	 inertia	 towards	

adoption,	 interpersonal	 communication	 is	 widely	 recognized	 as	 an	 enabling	 and	 accelerating	

factor	of	 technology	diffusion	 (Iyengar	&	Berger,	2011;	Goldenberg,	et	al.,	2009;	Aral	&	Walker,	

2011);	 for	 the	 present	 study	 it	 is	 to	 be	 regarded	 as	 communication	 that	 reduces	 individual	

uncertainty	 and	 inertia	 towards	 adoption	 behaviour	 of	 any	 given	 innovation.	 With	 that	 said,	

negative	interpersonal	communication	is	recognized	as	a	prevalent	occurrence	around	innovations	

and	can	be	argued	to	reduce	adoption	rates	(Goldenberg,	et	al.,	2007).	However,	the	possibility	of	

negative	word-of-mouth	will	not	be	a	concern	for	this	study.		

Continuing,	 it	 is	 appropriate	 to	 define	 diffusion	 and	 review	 the	 literature	 on	 interpersonal	

communication	 in	 the	 context	of	diffusion	 theory,	 before	exploring	whom,	how,	 and	why	 some	

individuals	play	an	important	role	for	the	reduction	of	their	peers’	perceived	risk	and	uncertainty	

in	relation	to	new	technology	adoption.		
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SECTION 1 - THE FIELD OF DIFFUSION RESEARCH 

	

This	section	is	divided	into	four	parts:	

1. ‘Defining	Diffusion’	through	a	marketing	perspective.	

2. ‘Background	of	the	Field’	and	how	it	has	evolved	to	an	established	discipline.		

3. ‘Key	 Constructs’	 of	 diffusion	 theory	 to	 better	 understand	 what	 can	 affect	 the	 adoption	

decision.	

4. ‘Influence	through	Interpersonal	Communication’	and	its	effect	on	diffusion.		

	

DEFINING DIFFUSION  

	

Diffusion	 of	 innovation11	is	 a	 field	 of	 study	 that	 essentially	 aims	 at	 identifying,	 explaining,	 and	

solving	the	issues	discussed	above	in	the	‘Market	Introduction	of	New	Innovations’.	This	study	is	

grounded	in	the	marketing	discipline,	where	one	of	the	most	prevalent	definitions	of	diffusion	is	

that	by	E.M	Rogers.		

“Diffusion	is	the	process	by	which	an	innovation	is	communicated	through	certain	channels	

over	time	among	the	members	of	a	social	system”	(Rogers,	2003,	p.	5)	

A	distinguishing	aspect	of	the	marketing	discipline’s	definition	of	diffusion	from	most	other	non-

marketing	disciplines	is	that	it	is	to	a	greater	extent	focused	on	the	‘communication’	of	

innovations	(Chanrasekaran	&	Tellis,	2007).	Expanding	on	Rogers’	definition,	in	2010	Peres,	Muller,	

and	Mahajan	proposed	an	alternative	definition	to	better	capture	the	social	interdependence	

involved	in	the	diffusion	of	innovations.		

“Innovation	diffusion	is	the	process	of	the	market	penetration	of	new	products	and	services	

that	is	driven	by	social	influences,	which	include	all	interdependencies	among	consumers	

																																																								
11		Definition	of	innovation:	“An	innovation	is	an	idea,	practice,	or	project	that	is	perceived	as	new	by	an	individual	or	
other	unit	of	adoption”	(Rogers,	2003,	p.	12)	
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that	affect	various	market	players	with	or	without	their	explicit	knowledge.”	(Peres,	et	al.,	

2010,	p.	91)	

For	 this	 study,	 the	 definition	 from	 Rogers	 (2003)	 will	 be	 adopted	 although	 Peres	 et	 al.	 (2010)	

recognizes	 the	 recent	 research	 contributions	 within	 the	 field	 that	 includes	 other	 social	

interdependent	influences;	network	externalities	(Goldenberg,	et	al.,	2010)	and	social	signals	(Van	

Den	Bulte	&	Stremersch,	2004).	The	reason	for	nevertheless	adopting	Rogers’	definition	is	because	

Peres	 et	 al.	 (2010)	neglect	 the	market	driven	efforts	 in	 their	 definition.	 In	other	words,	 Rogers’	

definition	is	adopted,	while	recognizing	that	 in	addition	to	communication	there	are	other	social	

influences	involved.		

	

BACKGROUND OF THE FIELD 

	

The	complexity	of	the	field	of	diffusion	research	within	marketing	has	significantly	increased	since	

its	 emergence	 in	 the	1970s	 (Peres,	 et	 al.,	 2010),	 a	 complexity	mirrored	 in	 the	definitions	of	 the	

very	 concept	 itself	 (diffusion).	 Essentially,	 the	 field	 has	 evolved	 from	 looking	 at	 diffusion	 at	 the	

aggregate	level	in	terms	of	sales	over	time	within	a	market	(Bass,	1969),	to	focusing	more	on	the	

individual-level	 mechanisms	 of	 diffusion	 (Rogers,	 2003;	 Moore,	 1999)	 such	 as	 social	 contagion	

(Aral	&	Walker,	2011;	Langley,	et	al.,	2012;	Iyengar,	et	al.,	2015)	or	opinion	leadership	(van	Eck,	et	

al.,	2011;	Shi	&	Fernandes,	2014;	Iyengar,	et	al.,	2011),	and	to	also	study	the	impact	of	the	network	

structure/topology	 (Katona,	 et	 al.,	 2011;	 Peres,	 2014;	 Delre,	 et	 al.,	 2010).	 Historically,	 the	 two	

authors	 that	 have	 arguably	 been	 the	most	 influential	 for	 research	 within	 the	 field	 of	 diffusion	

theory	 are	 Frank	M.	 Bass	 and	 Everett	M.	 Rogers	 (Kapoor,	 et	 al.,	 2014;	 Peres,	 et	 al.,	 2010;	Hall,	

2003;	 Maede	 &	 Islam,	 2006;	 Sahin,	 2006;	 Mahajan,	 et	 al.,	 1990).	 Rogers	 will	 be	 continuously	

referenced	 to	 throughout	 this	 literature	 review	 and	 study,	 while	 Bass’	 research	 falls	 slightly	

outside	 the	 scope	of	 this	 study.	Regardless,	 a	 short	 review	of	Bass’	 research	and	 the	 studies	he	

inspired	will	be	outlined	below	as	it	represents	a	significant	share	of	the	literature	within	diffusion	

theory	and	supports	the	causal	relationship	between	communication	and	aggregate	level	diffusion	

that	this	study	is	based	upon	(Hauser,	et	al.,	2006;	Mahajan,	et	al.,	1990).		
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The	 Bass	model	 has	 its	 roots	 in	 the	 epidemiological	 and	 contagion	models,	 which	 show	 how	 a	

disease	spreads	through	a	population	over	time	(Chanrasekaran	&	Tellis,	2007).	Similarly	to	how	a	

disease	spreads,	the	basic	assumption	behind	the	Bass	model	is	that	innovations	spread	primarily	

due	 to	 contact	 with	 prior	 adopters	 (infected)	 (Chanrasekaran	 &	 Tellis,	 2007).	 Through	multiple	

studies	Bass	(1969)	found	that	the	cumulative	adoption	within	a	social	system	over	time	produces	

the	 famous	 S-curve	 (Hall,	 2003).	 The	 Bass	 model	 included	 three	 parameters	 to	 explain	 the	

diffusion	process	behind	the	S-curve;	(1)	individuals	are	influenced	broadly	by	a	desire	to	innovate	

(coefficient	of	 innovation/external	 influences),	 (2)	by	 the	desire	 to	 imitate	others	 (coefficient	of	

imitation/internal	influences),	and	(3)	the	market	potential	(Chanrasekaran	&	Tellis,	2007;	Maede	

&	 Islam,	 2006).	 Hence,	 the	 likelihood	 that	 a	 person	 will	 adopt	 an	 innovation	 correlates	 to	 the	

number	of	previous	adopters,	where	Bass	assumed	a	homogeneous	population	(Bass,	1969;	Hall,	

2003;	Mahajan,	et	al.,	1990).	Much	of	the	research	since	the	1970s	has	been	customization	of	the	

Bass	 model,	 to	 represent	 the	 more	 complex	 reality	 such	 as,	 heterogeneous	 population,	 cross-

country	influences,	additional	marketing	variables,	and	more	(Maede	&	Islam,	2006).	Critiques	of	

the	Bass	model	include;	poor	predictive	abilities,	not	including	marketing	influences,	the	model’s	

sensitivity	to	new	data,	and	generalizations	(Hauser,	et	al.,	2006;	Maede	&	Islam,	2006;	Peres,	et	

al.,	 2010;	 Mahajan,	 et	 al.,	 1990).	 Yet	 Bass’	 basic	 premise	 that	 innovation	 diffuse	 through	 the	

contact	between	potential	and	past	adopters	 is	still	upheld	within	the	marketing	discipline	(Hall,	

2003;	Mahajan,	et	al.,	1990),	though	it	has	evolved	from	almost	exclusively	word	of	mouth	to	also	

include	an	array	of	social	influences	(Peres,	et	al.,	2010).		

	

KEY CONSTRUCTS OF DIFFUSION 

 

This	 section	will	 expand	on	 the	 adoption	decision	process	 and	 the	 variables	 involved	 that	were	

briefly	introduced	under	’Market	Introduction	of	New	Innovations’,	with	a	focus	on	the	variables	

that	will	be	considered	within	the	discussion	of	this	study.	By	providing	a	brief	review	of	the	key	

constructs	of	diffusion,	it	will	allow	for	the	later	discussion	on	the	specific	role	of	opinion	leaders	

within	 this	 process.	 As	 mentioned,	 there	 are	 several	 variables	 that	 can	 affect	 the	 adoption	
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decision.	To	provide	a	more	nuanced	presentation	of	their	effects	on	individuals’	decision	to	adopt	

or	 not,	 Rogers’	 (2003)	 widely	 recognized	 model	 (Nejad,	 et	 al.,	 2014)	 of	 five	 stages	 in	 the	

innovation-decision	process	will	be	introduced.		

  

	

FIGURE 3 - A MODEL OF FIVE STAGES IN THE INNOVATION-DECISION PROCESS (ROGERS, 2003) 

	

Figure	3	 illustrate	 five	stages	that	comprise	the	decision	making	process,	and	Rogers’	define	the	

decision	process	as:		

“An	 information-seeking	 and	 information-processing	 activity,	 where	 an	 individual	 is	

motivated	 to	 reduce	 uncertainty	 about	 the	 advantages	 and	 disadvantages	 of	 an	

innovation”	(Rogers,	2003,	p.	14)	

The	process	starts	with	the	potential	adopter	trying	to	determine	what	the	innovation	is	and	how	

and	 why	 it	 works,	 followed	 by	 a	 formation	 of	 either	 a	 positive	 or	 negative	 opinion	 of	 the	

innovation	 based	 on	 the	 knowledge	 (Rogers,	 2003).	 Next,	 the	 individual	 makes	 the	 decision	

whether	 to	 adopt,	 reject,	 or	 to	 postpone	 the	decision,	 after	which	 the	 innovation	 is	 put	 to	 use	

(Rogers,	2003;	Hall,	2003).	The	final	stage	in	the	process	is	the	confirmation	stage,	and	it	is	where	

the	 individual	seeks	support	 for	their	decision,	 if	 the	feedback	contradicts	their	decision	 it	could	

reverse	it	(Rogers,	2003).		



	 Diffusion	of	3D	Printing	and	Leveraging	Opinion	Leadership	 	
	

	
	

31	

		

As	 shown	 in	 Figure	 3	 it	 is	 through	 the	 communication	 channels	 (interpersonal	 or	 mass	

communication)	 that	 potential	 adopters	 receive	 their	 information,	 which	 has	 an	 important	

implication	for	the	variables	that	affect	the	adoption	decision.	Namely,	that	the	variables	become	

subjective	measures	and	do	not	need	to	be	objectively	true.	

	

ATTRIBUTES OF THE INNOVATION 

Correspondingly,	a	key	variable	that	affect	the	decision	process	is	the	perceived	attributes	of	the	

innovation	 (Rogers,	 2003),	 where	 ‘perceived’	 highlights	 the	 subjectivity	 of	 these	 attributes.	

Therefore,	 a	brief	outline	of	what	each	attribute	 represent	will	 serve	as	a	useful	 foundation	 for	

understanding	the	adoption	decision	better,	starting	with	the	five	identified	by	Rogers	(2003):		

Relative	 Advantage	 is	“the	degree	 to	which	an	 innovation	 is	 perceived	as	being	better	 than	 the	

idea	it	supersedes”	(Rogers,	2003,	p.	15)	and	thus	has	a	positive	correlation	with	adoption	rate.		

Compatibility	 is	 “the	 degree	 to	which	 an	 innovation	 is	 perceived	 as	 consistent	with	 the	 existing	

values,	 past	 experiences,	 and	 needs	 of	 potential	 adopters”	 (Rogers,	 2003,	 p.	 15)	 and	 is	 also	

positively	correlated	to	adoption	rate.	

Complexity	is	“the	degree	to	which	an	innovation	is	perceived	as	relatively	difficult	to	understand	

and	use”	(Rogers,	2003,	p.	16)	and	has	a	negative	correlation	with	adoption	rate.	

Trialability	 is	“the	degree	 to	which	an	 innovation	may	be	experimented	with	on	a	 limited	basis”	

(Rogers,	2003,	p.	16)	and	has	a	positive	correlation	with	adoption	rate	as	it	decreases	the	risk	and	

uncertainty	of	the	innovation.		

Observability	 is	“the	degree	 to	which	 the	 results	of	an	 innovation	are	visible	 to	others”	 (Rogers,	

2003,	 p.	 16),	 and	 Rogers	 assumes	 that	 the	 results	 are	 positive	 thus	 positively	 correlated	 with	

adoption	rate,	but	if	the	results	observed	are	below	expectations	it	can	have	a	negative	correlation	

instead.		

These	 attributes	 have	 been	 studied	 in	 different	 degrees	 within	 diffusion	 research,	 where	
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researches	 often	 bundle	 some	 together,	 such	 as	 Trialability	 and	 Observability	 which	 can	 be	

included	under	 the	uncertainty	 that	 a	potential	 adopter	 faces	 (Hall,	 2003;	Kapoor,	 et	 al.,	 2014).	

Another	 attribute	 of	 the	 innovation	 that	 has	 been	 studied	 is	 the	 product	 involvement	 needed	

(Reinhardt	&	Gurtner,	 2015),	which	 can	be	 linked	 to	Rogers’	 complexity	 attribute.	 Katona	et	 al.	

(2011),	 found	 that	 higher-involvement	 products	 often	 would	 require	 stronger	 relationships	

between	 the	 adopter	 and	 potential	 adopter.	 Similarly,	 high-risk	 products	 were	 also	 found	 to	

require	stronger	relationships	(Risselada,	et	al.,	2015)	-	as	these	two	research	papers	indicate,	the	

attributes	of	the	product	often	determine	which	type	of	influence	that	will	be	the	most	efficient	in	

encouraging	adoption.		

	

INNOVATIVENESS 

Additional	 to	the	attributes	of	 the	 innovation,	another	variable	that	affects	 the	rate	of	adoption	

are	the	prior	conditions	(Rogers,	2003).	For	this	review	the	focus	will	be	on	 innovativeness,	as	 it	

closely	connects	with	the	concept	of	early	adopters	and	opinion	leaders.	As	described	previously,	

one	of	Bass’	parameters	is	the	coefficient	of	innovation,	which	should	not	be	confused	with	what	

researchers	 today	 refer	 to	 innovativeness.	 Consumer	 innovativeness	 refers	 to	 the	propensity	 of	

consumers	to	adopt	new	products	(Hauser,	et	al.,	2006).		

“Research	on	consumer	innovativeness	focuses	on	the	characteristics	that	differentiate	how	

fast	or	eagerly	consumers	adopt	new	products”	(Hauser,	et	al.,	2006,	p.	689).	

Innovativeness	 has	 been	 a	 characteristic	 that	 has	 received	 much	 attention	 within	 diffusion	

research,	 and	 in	 relation	 to	 opinion	 leaders	 it	 has	 often	 been	 described	 as	 an	 important	

distinguishing	attribute	(Grewal,	et	al.,	2000;	Rogers,	2003;	van	Eck,	et	al.,	2011;	van	der	Merwe	&	

van	Heerden,	2009;	Shi	&	Fernandes,	2014;	Risselada,	et	al.,	2015;	Ruvio	&	Shoham,	2007).	It	has	

also	been	studied	 in	 relation	 to	other	constructs,	and	there	 is	yet	not	an	agreement	on	a	single	

definition	 of	 innovativeness	 as	 it	 ranges	 from	 relating	 to	 innate	 openness	 to	 new	 ideas	 and	

behaviour,	demographics	(income,	educational	level),	propensity	to	adopt	new	products,	to	actual	

adoption	of	new	products	(Hauser,	et	al.,	2006;	Ho	&	Wu,	2011).	Logically	there	is	also	debate	on	

how	to	measure	 innovativeness,	where	certain	measures	 see	 it	as	domain-specific,	while	others	
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measure	a	more	general	attitude	(Hauser,	et	al.,	2006).	A	domain	can	vary	in	its	scope	depending	

on	the	context	and	focus	of	the	research;	it	could	be	a	product	domain	like	FDM	(Fused	Deposition	

Modelling)	3D	printers,	a	task-related	domain	like	prototyping,	or	industry	domain	like	3D	printing.	

This	 study	 takes	 the	 stance	 that	 innovativeness	 is	 to	 a	 certain	 degree	domain-specific,	 in	 terms	

that	it	is	the	strongest	for	an	individuals’	primary	interest	domain,	but	dissipates	as	the	innovation	

falls	further	away	from	that	domain.	However,	there	is	contradicting	evidence	in	the	literature	to	

whether	 innovativeness	 is	 domain-specific	 or	 not	 (Hauser,	 et	 al.,	 2006;	 Ho	 &	 Wu,	 2011).	

Regardless,	this	stance	was	taken	because	it	describes	a	complex	reality	where	innovativeness	 is	

innate	 to	 the	 individual	yet	also	contextual	 (van	der	Merwe	&	van	Heerden,	2009).	To	clarify,	 it	

means	that	an	individual	might	have	a	high	propensity	to	adopt	new	high-tech	gaming	products,	as	

it	is	within	a	domain	they	are	passionate	about,	but	the	same	individual	is	much	less	likely	to	be	an	

early	adopter	of	new	hair	care	innovations.	

The	 innovativeness	 variable	 alludes	 to	 the	 importance	 of	 recognizing	 the	 heterogeneity	 of	 the	

population,	 and	 the	 perceived	 attributes	 of	 the	 innovation	 emphasizes	 how	 vital	 it	 is	 to	

understand	 how	 an	 innovation	 is	 perceived	 and	 how	 the	 communication	 channels	 form	 this	

perception.	 The	 next	 section	 of	 the	 literature	 review	 will	 further	 discuss	 interpersonal	

communication	and	establish	its	effect	on	diffusion	of	innovations.			
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INFLUENCE THROUGH INTERPERSONAL COMMUNICATION 

	

As	 mentioned	 earlier,	 the	 emphasis	 of	 the	 marketing	 literature	 on	 diffusion	 theory	 concerns	

communication.	 Consequently,	 the	 literature’s	 foundation	 rests	 on	 the	 premise	 that	

communication	 about	 a	 technology	 is	 a	 prerequisite	 for	 a	 technology	 to	 diffuse	 in	 any	 social	

system.	 The	 means	 by	 which	 information	 is	 communicated	 through	 a	 social	 system	 generally	

regards	 two	 overarching	 communication	 channels:	 mass	 media	 communication 12 	(TV,	 radio,	

newspapers,	online	advertising,	and	the	like),	and	interpersonal	communication13	(Mahajan,	et	al.,	

1990;	Peres,	et	al.,	2010;	Rogers,	2003).	Whereas	mass	media	will	not	be	further	considered	in	the	

present	 study,	 there	 is	 great	 importance	 in	 better	 understanding	 the	 rationale	 of	 the	 effect	 of	

interpersonal	communication	in	the	context	of	diffusion	theory.	

	

SOCIAL INFLUENCE AND INTERPERSONAL COMMUNICATION 

Interpersonal	 communication,	 i.e.	 word	 of	 mouth,	 has	 historically	 been	 oversimplified	 and	

conceptualized	 as	 representing	 the	 sole	 diffusion	 contagion	 effect	 of	 social,	 or	 peer,	 influence	

(Peres,	et	al.,	2010;	Nejad,	et	al.,	2014).	That	is,	traditional	work	has	recognized	peer	influence	as	a	

significant	driver	of	diffusion	of	technology	(Bass,	1969;	Rogers,	2003),	but	failed	to	acknowledge	

the	complexity	of	 the	 social	mechanisms	at	work	 (Watts	&	Dodds,	2007;	Risselada,	et	al.,	2014;	

Aral,	 2011),	 as	well	 as	 other	 social	 influences	 (Peres,	 et	 al.,	 2010).	 Nejad,	 Sherrel,	 and	 Babakus	

(2014)	 address	 this	 problem	 of	 the	 need	 to	 distinguish	 social	 influence	 from	 word	 of	 mouth	

(WOM)	by	saying:	

“Influence	does	not	always	happen	through	WOM…”	(Nejad,	et	al.,	2014,	p.	195)	

Thus,	 one	 must	 acknowledge	 the	 distinguishing	 influential	 mechanisms,	 and	 separate	 the	

constructs	of	interpersonal	communication	and	social	influence	in	order	to	constructively	discuss	

their	effects	on	diffusion	and	adoption	of	technology.	It	should	be	noted	that	social	influence	and	

peer	 influence	 is	 used	 interchangeably	 through	 this	 study,	 providing	 the	 same	 meaning	 in	 all	

																																																								
12	Also	referred	to	as	external	market	influences	
13	Also	referred	to	as	internal	market	influences	
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contexts.	Furthermore,	interpersonal	communication	and	WOM	is	to	be	understood	as	the	same	

concept,	where	interpersonal	communication	will	be	favoured	as	WOM	has	arguably	been	used	in	

a	quite	unchallenged	and	liberal	fashion	in	the	extant	literature.	

	

HOW SOCIAL INFLUENCES ARE DIFFERENT FROM INTERPERSONAL COMMUNICATION 

Social	 influences	 in	 the	 context	 of	 diffusion	of	 innovations	 can	be	 considered	 as	 a	 concept	 that	

includes	several	different	adoption-influencing,	or	contagion,	mechanisms.	As	such,	interpersonal	

communication	should	be	regarded	as	a	subset	of	the	concept	of	social	influences,	which	in	itself	

further	incorporates	specific	diffusion	related	peer-mechanisms;	as	will	be	discussed	later.		

This	 constructive	 reasoning	 is	 evident	 in	 more	 recent	 literature	 that	 clearly	 separates	 the	 two	

conceptualizations	of	social	influence	and	interpersonal	communication	(Aral,	2011;	Nejad,	et	al.,	

2014;	Peres,	et	al.,	2010;	 Iyengar	&	Berger,	2011;	Langley,	et	al.,	2012).	The	development	 in	the	

literature	 of	 the	 mechanisms	 of	 social	 influence	 has	 emphasized	 dimensions	 besides	 direct	

communication,	 such	 as	 social	 signals	 and	 network	 externalities	 (Peres,	 et	 al.,	 2010);	 peer	

imitation	(Aral,	2011;	Langley,	et	al.,	2012);	and	socialization,	status	competition,	and	social	norms	

(Nejad,	et	al.,	2014).		

The	 conceptualization	 of	 social	 influence	 is	 nevertheless	 faced	 with	 the	 issue	 of	 various	

researchers	using	different	conceptualizations	of	social,	or	peer,	influence;	thus	making	results	of	

social	 influence	 studies	 difficult	 to	 compare	 across	 contexts	 (Aral,	 2011;	Watts	&	Dodds,	 2007).	

Aral	 (2011)	provides	a	broad	conceptualization	of	social	 influence,	borrowed	from	utility	 theory,	

which	allows	for	direct	peer	influence	(such	as	interpersonal	communication),	as	well	as	other	less	

direct	social	influences,	such	as	imitation	and	various	social/normative	influences.	He	defines	the	

overarching	concept	of	social	influence	as:	

“…how	 the	 behaviors	 	 of	 one’s	 peers	 change	 the	 utility	 one	 expects	 to	 receive	 from	

engaging	 in	 a	 certain	 behavior	 and	 thus	 the	 likelihood	 that	 (or	 extent	 to	which)	 one	will	

engage	in	that	behavior”	(Aral,	2011,	p.	2).	
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As	such,	the	present	study	acknowledges	social	 influences	as	all	social/peer	 influences	that	have	

an	 effect	 on	 diffusion	 of	 innovations.	 This	 acknowledgement	 serves	 as	 criticism	 to	 traditional	

research	 in	 the	 field	 where	 social	 influences	 have	 been	 simplified	 to	 entail	 only	 the	 effect	 of	

interpersonal	communication;	which	often	has	been	labelled	as	word-of-mouth.	

The	 concept	 of	 interpersonal	 communication	 has	 also	 evolved,	 and	 increased,	 with	 the	

developments	 in	 ICT	 technologies,	 leading	 to	 an	 increasingly	 connected,	 digitized,	 and	 global	

world.	 This	 progress	 has	 expanded	 the	 concept	 of	 interpersonal	 communication	 and	 word	 of	

mouth	to	also	 include	the	 idea	of	“word	of	mouse”	 (Berger,	2014).	That	 is,	all	digital	and	online	

communication	 (electronic	 word	 of	 mouth	 –	 eWOM)	 should	 be	 recognized	 as	 communication	

which	cause	peer	 influence	(Aral,	2011;	Cheung,	et	al.,	2009;	Brown,	et	al.,	2007).	 	This	 includes	

online	discussion	forums,	electronic	bulletin	board	systems,	newsgroups,	blogs,	review	sites,	and	

social	 networking	 sites	 (Cheung,	 et	 al.,	 2009).	 Thus,	 the	 present	 study	 recognizes	 interpersonal	

communication	to	fully	incorporate	digital	communication.		

 

THE EFFECT OF INTERPERSONAL COMMUNICATION ON DIFFUSION 

The	concept	of	social	contagion	and	the	effect	of	social	influence	on	diffusion	are	widely	accepted	

in	the	diffusion	literature	(Goldenberg,	et	al.,	2009;	Aral	&	Walker,	2014;	Moldovan,	et	al.,	2014;	

Iyengar,	et	al.,	2015).	Importantly,	the	effect	of	social	influence	has	been	found	to	positively	affect	

adoption	even	when	accounting	for	direct	marketing	effects	(Risselada,	et	al.,	2014).	Iyengar	and	

Berger	(2011)	argues	for	the	undisputed	effects	of	social	influence,	and	states:	

	“The	power	of	social	influence	is	undeniable”	(Iyengar	&	Berger,	2011,	p.	3).	

Having	separated	the	diffusion	mechanism	of	interpersonal	communication	from	the	construct	of	

social	 influences,	one	must	question	what	mechanism(s)	of	social	 influence	that	so	undeniably	 is	

driving	 diffusion	 of	 innovations.	 Unsurprisingly,	 it	 is	 indeed	 the	 mechanism	 of	 interpersonal	

communication	 that	 has	 received	 the	 overwhelming	 amount	 of	 research	 in	 the	 topic	 of	 social	

influence.	 Furthermore,	 studies	 that	 have	 separated	 the	 influence	 mechanisms	 do	 recognize	

interpersonal	 communication	 as	 the	 social	 influence	mechanism	 of	 greatest	 effect	 on	 diffusion	

(Gnambs	&	Batinic,	2013;	Moldovan,	et	al.,	2014).	However,	due	to	the	this	historic	lack	of	ability	
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to	 separate	 social	 influence	mechanisms	 from	each	other	 in	previous	 studies,	 the	present	 study	

recognize	that	 findings	regarding	the	effect	of	 interpersonal	communication	may	to	a	degree	be	

distorted	by	other	less	evident	social	influences.	Conclusively,	interpersonal	communication	is	the	

most	widely	studied	mechanism	of	social	influence’s	role	on	diffusion	of	innovations,	and	although	

at	 times	 not	 perfectly	 distinguished	 from	 other	 social	 influences,	 it	 is	 argued	 to	 have	 an	

undeniable	 positive	 effect	 on	 the	 innovation	 adoption	 of	 peers,	 and	 thus	 diffusion	 at	 large.	

Additionally,	 a	 significant	 recognition	 is	 that	 a	 higher	 level	 of	 interpersonal	 communication	 in	 a	

social	system	leads	to	innovations	diffusing	faster	(Shi	&	Fernandes,	2014).			

Building	on	the	notion	of	 interpersonal	communication	accelerating	the	diffusion	of	 innovations,	

research	efforts	have	been	made	regarding	interpersonal	communication	and	certain	innovations’	

distinctive	features.	 Interpersonal	communication	is	argued	to	have	higher	effect	on	adoption	of	

products	that	are	expensive	(Aral,	2011;	 Iyengar,	et	al.,	2015)	and	hold	functional	and	social	risk	

(Iyengar,	 et	 al.,	 2015).	 Iyengar	 and	 Berger	 (2011)	 further	 provide	 research	 showing	 that	

interpersonal	 communication	 becomes	 more	 effective	 with	 the	 quantity	 of	 communication,	

although	 showing	 diminishing	 effects	 with	 additional	 “doses”.	 	 Arguably,	 interpersonal	

communication	 can	 therefore	 be	 considered	 as	 especially	 important	 for	 3D	 printing	 as	 the	

technology	is	expensive	and	holds	functional	risk.			

	

INFLUENTIAL MECHANISMS OF INTERPERSONAL COMMUNICATION 

In	 order	 to	 bring	 depth	 to	 the	 concept	 of	 interpersonal	 communication,	 one	 should	 distinguish	

between	the	mechanisms	of	informational	and	normative	influence	(van	Eck,	et	al.,	2011;	Iyengar,	

et	al.,	2015).	While	they	are	presented	as	separate	concepts	they	should	be	recognized	as	rather	

interrelated.	Informational	peer	influence	“…occurs	when	information	obtained	from	peers	serves	

as	evidence	about	reality	and	so	changes	one’s	beliefs	about	the	true	state	of	the	world”	(Iyengar,	

et	al.,	2015,	p.	3).	As	such,	informational	peer	influence	affects	an	individual’s	perception	about	a	

product’s	attributes;	essentially	 it	 is	concerned	with	informational	recommendations	(Langley,	et	

al.,	2012).		
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Normative	 influence	 is	 described	 as	 the	 “desire	 to	 conform	 to	 the	 expectations	 of	 others	 about	

what	is	the	right	and	proper	thing	to	do”	(Iyengar,	et	al.,	2015,	p.	3).	Arguably,	normative	influence	

relates	 to	 the	 influence	 of	 social	 signals	 as	 presented	 by	 Peres,	 Muller,	 and	 Mahajan	 (2010).	

Normative	 influence	 from	 interpersonal	 communication	can	be	described	as	 individuals	exerting	

social	 pressure	 (van	 Eck,	 et	 al.,	 2011);	 a	 mechanism	 that	 increases	 in	 strength	 as	 a	 group	

phenomenon	 (Iyengar,	 et	 al.,	 2015).	 In	 essence,	 normative	 influence	 “pushes”	 an	 individual	 to	

adopt	a	technology	due	to	the	will	to	conform	to	legitimate	social	norms;	an	influence	argued	to	

wield	higher	effect	for	publicly	consumed	goods	(building	social	identity)	than	privately	consumed	

goods	(van	Eck,	et	al.,	2011;	Nejad,	et	al.,	2014).		

	

WHAT DETERMINES THE QUALITY AND EFFECT OF INTERPERSONAL COMMUNICATION? 

Having	 understood	 the	 influence	 mechanisms	 of	 interpersonal	 communication	 (informational	 /	

normative)	 in	 the	 diffusion	 literature,	 one	 will	 benefit	 from	 exploring	 what	 factors	 that	 make	

interpersonal	communication	effective;	in	relation	to	diffusion	theory	this	is	certainly	important	as	

influence	leading	to	adoption	will	be	more	prevalent	with	effective	communication.	

This	quality,	 or	 effectiveness,	of	 communication	 finds	explanation	 in	 the	 concepts	of	homophily	

and	heterophily	 as	well	 as	 in	 strong/weak	 ties	 and	embeddedness.	 Lastly,	 considerations	of	 the	

source	of	communication	will	serve	as	a	final	remark	and	act	as	an	introduction	to	the	following	

section	of	the	literature	review.		

	

HOMOPHILY AND HETEROPHILY 

Homophily	and	heterophily	are	to	be	understood	as	dichotomies	where	homophily	represents	the	

degree	 to	which	 two	 interacting	 individuals	 are	 similar	 in	 regards	 to	 attributes	 such	 as	 beliefs,	

education,	socioeconomic	status,	and	the	 like	(Rogers,	2003).	 In	effect,	heterophily	concerns	the	

degree	 to	which	 two	 interacting	 individuals	 are	 different	 in	 the	 above-mentioned	 attributes.	 In	

relation	to	diffusion	theory,	 it	 is	proposed	that	homophilous	communication	 is	more	effective	 in	

terms	of	achieving	attitude	formation	and	behaviour	change	(Rogers,	2003;	Risselada,	et	al.,	2014).	

As	 such,	 communication	 is	 argued	 to	 be	more	 effective	 between	 two	 homophilous	 individuals,	
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thus	 more	 likely	 to	 lead	 to	 adoption	 or	 contagion.	 However	 heterogeneous	 communication	 is	

essential	for	an	innovation	to	diffuse	across	different	social	groups	(Rogers,	2003).		

	

STRONG AND WEAK TIES AND EMBEDDEDNESS 

The	notion	of	tie	strength	in	interpersonal	relationships	has	received	considerable	attention	in	the	

diffusion	literature	(Aral	&	Walker,	2014).	Arguably,	strong	tie	relationships	enhance	the	quality	or	

effectiveness	of	 communication,	 and	 thus	 conduct	 influence,	due	 the	nature	of	 the	 relationship	

conveying	 greater	 trust,	 cooperation,	 and	 clearer	 information	 exchange	 (Coleman,	 1988).	 Also,	

stronger	 ties	 exhibit	 greater	 pressure	 for	 conformity	 and	deeper	 knowledge	 about	 one	 another	

(Aral	&	Walker,	 2011).	 Aral	&	Walker	 (2014)	 provides	 a	 comprehensive	 conceptualization	of	 tie	

strength	 that	 captures	 the	 dimensions	 of	 relationships	 that	 affect	 effective	 communication,	 i.e.	

social	influence,	in	the	context	of	diffusion	theory;	they	define	tie	strength	to	include:	

• The	social	context	of	the	relationship	

• The	recency	of	the	relationship	

• The	overlap	of	common	interests	

• The	frequency	of	the	interaction	(Aral	&	Walker,	2014)	

	

As	 such,	 based	 on	 the	 above	 conceptualization	 of	 tie	 strength	 there	 are	 clear	 differences	 from	

homophily	and	heterophily;	in	fact,	homophily	is	argued	to	be	a	factor	that	falls	within	the	concept	

of	strong	ties	(Aral	&	Walker,	2011).	Having	discussed	tie	strength	and	how	stronger	ties	positively	

affect	 the	 effectiveness	 of	 interpersonal	 communication,	 it	 is	 worth	 mentioning	 that	 research	

shows	that	there	is	an	advantage	of	weak	ties	as	well.	The	benefit	of	weak	ties	concerns	that	for	

“just”	 creating	 awareness	 of	 an	 innovation,	 weak	 ties	 are	 superior	 (Risselada,	 et	 al.,	 2015);	

however,	 this	 advantage	may	 be	weakened	when	 the	 innovation	 can	 be	 characterized	 as	 risky	

(financial,	functional,	and	social	risk)	(Risselada,	et	al.,	2015).	

The	concept	of	embeddedness	is	theorized	to	affect	the	level	of	trust,	altruism,	cooperation,	and	

communication	 in	 relationships	 (Aral	 &	 Walker,	 2014).	 Embedded	 relationships	 increase	 the	

quality	 of	 communication	 due	 to	 two	 interacting	 individuals	 sharing	 a	 number	 of	 friends	 in	
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common	 (Easley	&	 Kleinberg,	 2010).	 The	 effect	 of	 this	 embeddedness	 thus	 acts	 as	 a	mediating	

factor	 increasing	 the	 quality	 of	 communication,	 as	 exemplified	 above.	 Aral	 and	 Walker	 (2014)	

argues	that	“the	presence	of	third-party	ties	increases	the	level	of	trust	between	embedded	peers”	

(Aral	 &	 Walker,	 2014,	 p.	 1357);	 thus	 two	 embedded	 peers	 share	 more,	 and	 more	 detailed,	

information	about	a	product.		

On	a	final	note,	it	is	worth	noting	that	empirical	research	has	been	hampered	by	the	endogenous	

correlation	between	 the	concepts	of	homophily,	 strong	 ties,	and	embeddedness	 (Rogers,	2003).	

That	is,	the	concepts	are	interconnected	which	make	their	measurements	difficult	to	untangle	in	

practice.			

	

THE SOURCE OF COMMUNICATION 

So	far	the	concepts	of	social	influence	and	interpersonal	communication	have	been	disentangled,	

the	 influential	mechanisms	of	 interpersonal	communication	have	been	explored,	and	the	factors	

that	drives	effective	communication	have	been	determined.	However,	one	must	acknowledge	that	

certain	individuals	are	more	likely	to	engage	in	interpersonal	communication	around	innovations;	

and	that	the	source	of	communication	will	have	great	effect	on	the	influence	wielded	onto	peers.	

That	is,	moving	from	discussing	theories	explaining	the	effectiveness	of	communication,	the	next	

section	 will	 identify	 and	 thoroughly	 examine	 the	 influentials	 that	 to	 the	 greatest	 degree	 are	

accelerating	 and	 directing	 the	 diffusion	 of	 innovations	 through	 their	 social	 influence	 -	 opinion	

leaders.		

	

SECTION 2 – OPINION LEADERS 

	

This	 section	 is	 divided	 into	 two	 parts,	 (1)	 defining	 opinion	 leaders,	 and	 (2)	 discussing	 their	

distinguishing	 attributes.	 A	 new	 definition	 of	 opinion	 leaders	 is	 provided,	 and	 three	 defining	

characteristics	are	found	to	be	the	most	representative.		
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DEFINING OPINION LEADERS 

	

Recognizing	 that	 the	communication	between	 individuals	accelerates	diffusion	of	an	 innovation,	

one	naturally	want	to	find	the	individuals	who	are	in	a	position	to	communicate	the	“most”,	and	

those	who	do	so	in	a	way	that	can	persuade	others	to	adopt	named	innovation.		Research	on	who	

these	individuals	are	and	how	to	find	them	has	been	an	area	of	focus	for	decades	within	diffusion	

research,	 these	 individuals	 are	 labelled	 ‘opinion	 leaders’.	 Table	 1	 shows	 an	 overview	 of	 the	

different	definitions	of	opinion	leaders	and	what	their	distinguishing	attributes	are,	to	show	how	

the	construct	has	evolved	over	time.		

TABLE 1 – DEFINITIONS OF OPINION LEADERS 

Source	 Opinion	Leader	Definition	

Distinguishing	Attributes	of	

Opinion	Leaders	Analysed	in	

Study	

Katz	and	

Lazarsfeld	

(1955)	

"Individuals	who	were	likely	to	influence	other	

persons	in	their	immediate	environment"	p	3	 	

Corey	

(1971)	

"Opinion	leaders	are	trusted	and	informed	people	

who	exist	in	virtually	all	primary	groups.	Because	

they	are	"models"	of	opinion,	they	can	be	major	

influencers	on	a	marketing	effort	through	word-of-

mouth	communication	to	circles	of	relatives,	

friends,	and	acquaintances."	p	1	

(1)	Read	more	media	about	

related	consumer	issues,	(2)	

more	knowledgeable	about	

related	new	product	

developments,	(3)	participate	

more	in	related	consumer	

activities	(4)	higher	income,	

and	(5)	occupational	level.	

Cosmas	&	

Sheth	

(1980)	

"someone	whose	opinions	are	highly	respected	and	

utilized	by	the	respondents	to	help	in	making	

decisions	across	a	variety	of	situations"	p	67	

(1)	Practical,	(2)	authoritarian,	

(3)	general	expert,	(4)	

accessible,	(5)	peer-expert,	(6)	

self-centred,	and	(7)	

opinionated	
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Burt	(1999)	

"Opinion	leaders	are	more	precisely	opinion	brokers	

who	carry	information	across	the	social	boundaries	

between	groups.	They	are	not	people	at	the	top	of	

things	so	much	as	people	at	the	edge	of	things,	not	

leaders	within	groups	so	much	as	brokers	between	

groups"	p	1	

(1)	Strong	connections	to	

other	social	groups.	(2)	Higher	

social	capital	

Grewal,	

Mehta,	&	

Kardes	

(2000)	

"Opinion	leadership	reflects	an	individual's	ability	

to	influence	other	individuals	attitudes	or	overt	

behaviour	in	a	desired	way	in	a	particular	domain."	

p	236	

(1)	Stronger	social	identity	

with	the	product	(publicly	

consumed)	(2)	innovativeness,	

(3)	higher	product	

involvement,	and	(4)	

expertise.	

Rogers	

(2003)	

"Opinion	leadership	is	the	degree	to	which	an	

individual	is	able	to	influence	other	individuals'	

attitudes	or	overt	behaviour	in	a	desired	way	with	a	

relatively	high	frequency"	p	388	

How	they	differ	from	their	

followers:	(1)	greater	

exposure	to	mass	media	(2)	

more	cosmopolite	(3)	greater	

contact	with	change	agents	(4)	

greater	social	participation	(5)	

higher	socio-economic	status		

(6)	more	innovative	

Ruvio	&	

Shoham	

(2007)	

“Hence,	opinion	leadership	can	be	defined	as	one’s	

behavioural	tendency	and	ability	to	influence	the	

purchase	decisions	of	others.”	p	704	

(1)	Innovativeness	and	(2)	

explorative	behaviour.	

Merwe	&	

Heerden	

(2009)	

Does	not	adopt	a	specific	definition,	but	rather	

discuss	alternatives.	

(1)	Network	centrality	is	a	

good	indicator	and	(2)	

correlation	between	domain-

specific	and	general	opinion	

leadership.	
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Stokburger-

Sauer	&	

Hoyer	

(2009)	

“An	expert	within	a	specific	product	category	who	

both	spreads	and	is	consulted	for	information	

about	that	specific	product	category”	p	101	

(1)	Product	involvement	and	

(2)	product	category	loyalty.	

Iyengar,	

Van	Den	

Bulte,	&	

Valente	

(2010)	

Define	them	according	to	how	they	identify	them;	

self-selected	or	sociometric,	and	differentiates	

between	the	two.	

Tend	to	be	(1)	heavy	users,	(2)	

early	adopters	and	(3)	central	

in	the	network	(for	

sociometric).	

Van	Eck,	

Jager,	&	

Leeflang	

(2011)	

"In	contrast	to	Watts	and	Dodds,	the	current	study	

defines	OLs	as	early	adopters."	p	200	

(1)	More	central	network	

position,	(2)	possess	more	

accurate	knowledge	about	a	

product,	(3)	tend	to	be	less	

susceptible	to	norms,	and	(4)	

more	innovative.	

Gnambs	&	

Batinic	

(2013)	

"Opinion	leadership	refers	to	an	individual’s	ability	

to	informally	shape	attitudes,	opinions,	and	overt	

behaviour	of	others.	It	is	typically	conceived	as	a	

stable	but	highly	domain-specific	measure	of	

individual	differences	(Flynn,	Goldsmith,	&	

Eastman,	1996).	"	p	54	

A	combination	of	objective	

knowledge	and	personality	

traits,	such	as	self-esteem.	

Shi	&	

Fernandes	

(2014)	

"The	term	‘opinion	leader’	is	defined	as	an	

individual	who	leads	in	influencing	others’	

opinions”	(Lazarsfeld	et	al.,	1940)"	p	5	

"the	most	influential	

customers	(opinion	leaders)	in	

the	system	are	the	ones	who	

are	slightly	more	innovative	

than	the	majorities"	(p.	17)	

Risselada	

(2015)	

“Opinion	leaders	are	defined	as	consumers	that	

exert	a	disproportionate	influence	on	those	around	

them	(King	and	Summers	1970).”	p	2	

(1)	Persuasiveness,	(2)	

Innovativeness,	(3)	Perceived	

knowledge,	(4)	commitment,	

and	(5)	involvement.	
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	 Additional	to	these	5	for	self-

selected	they	compare	with	

network	centrality.	Self-

selected	are	especially	

influential	for	strong	ties.	

	

Reviewing	 different	 definitions	 of	 opinion	 leaders	 from	 the	 past	 60	 years,	 it	 is	 clear	 that	 the	

definition	itself	has	not	significantly	evolved;	in	fact	some	of	the	recent	research	adopts	even	older	

definitions.	However,	what	have	evolved	are	the	distinguishing	attributes	of	the	opinion	leaders.	

Based	on	the	review	of	past	definitions	and	different	distinguishing	attributes	this	study	propose	a	

new	definition	of	opinion	leaders	that	aims	to	add	to	current	definitions	by	capturing	the	recently	

recognized	attributes	of	the	opinion	leaders.		

	

The	 new	 definition	 of	 opinion	 leaders	 provided	 above	 differs	 from	 previous	 definitions	 in	 two	

aspects;	first,	it	recognizes	that	the	adoption	decision	consists	of	both	awareness	and	persuasion,	

in	contrast	to	most	previous	definitions	that	focus	strictly	on	persuasive	effect	of	opinion	leaders.	

Second,	 it	 acknowledges	 three	 defining	 characteristics	 of	 opinion	 leaders;	 network	 position,	

credibility,	 and	 engagement.	 To	 provide	 a	 structured	 argument	 for	 this	 new	 definition	 the	

following	sections	have	been	structured	according	to	the	three	defining	characteristics	chosen.		

	

DISTINGUISHING ATTRIBUTES OF OPINION LEADERS 

	

This	 section	 argues	 why	 the	 three	 defining	 characteristics;	 network	 position,	 credibility,	 and	

engagement	were	chosen	as	most	representative	for	opinion	leaders.		

Opinion	leaders	are	individuals	that	exert	a	disproportionate	influence	within	a	social	system	

in	terms	of	informing	and	persuading	potential	adopters	about	an	innovation	through	their	

network	position,	credibility,	and	engagement.		
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NETWORK POSITION 

Network	position	stems	from	social	network	theory	where	individuals	are	seen	as	nodes,	and	you	

can	 identify	 their	 position	 by	 mapping	 out	 the	 connections	 between	 the	 nodes	 within	 a	 given	

population	(van	der	Merwe	&	van	Heerden,	2009).	Within	Table	1	four	different	publications	refer	

to	 opinion	 leaders	 as	 having	 high	 network	 centrality,	 where	 centrality	 refers	 to	 the	 number	 of	

connections	 (Risselada,	et	al.,	2015;	van	Eck,	et	al.,	2011;	van	der	Merwe	&	van	Heerden,	2009;	

Iyengar,	et	al.,	2011).	It	is	quite	logical	that	in	order	to	have	a	disproportional	influence,	it	would	

be	 instrumental	 to	have	 a	disproportional	 number	of	 connections	 through	which	 you	 can	wield	

your	 influence.	The	reason	why	the	term	‘network	position’	rather	than	‘network	centrality’	was	

chosen	was	because	an	interesting	point	made	by	Ronald	A.	Burt	(1999).	He	saw	opinion	leaders	

as:	

“…people	 at	 the	 edge	 of	 things,	 not	 leaders	 within	 groups	 so	much	 as	 brokers	 between	

groups"	(Burt,	1999,	p.	1).		

In	 other	words,	 Burt	 defined	 opinion	 leaders	 as	 those	who	 could	 broker	 between	 groups,	 thus	

solve	an	issue	within	diffusion	theory;	namely	that	while	homophily	is	more	efficient	in	spreading	

an	 innovation,	 heterophilous	 communication	 is	 essential	 to	 reach	 new	 social	 groups	 (Rogers,	

2003).	Hence,	by	terming	it	‘network	position’	the	definition	provided	by	this	study	include	opinion	

leaders	 that	 are	 central	within	 a	 group	and	exert	disproportionate	 influence,	 as	well	 as	opinion	

leaders	that	exert	their	influence	by	brokering	between	groups.		

It	 should	 be	 noted	 that	 although	 network	 position	 is	 recognized	 as	 vital,	 it	 is	 not	 alone	 a	

characteristic	 that	 qualify	 an	 individual	 to	 be	 an	 opinion	 leader.	 Finally,	 there	 is	 not	 a	 single	

network	position	that	will	characterize	opinion	leaders	across	all	categories	of	products;	for	high-

involvement	(Katona,	et	al.,	2011)	and	high-risk	products	(Risselada,	et	al.,	2015)	research	suggest	

it	 is	 the	 strength	 of	 the	 connections,	 rather	 than	 the	 number	 of	 connections	 that	 can	 affect	

potential	 adopters’	 decision	 to	 adopt.	 Thus	 network	 position	 includes	 the	 aspects	 of	 centrality,	

position,	 tie	 strength,	 and	 embeddedness.	 The	 strength	 and	 number	 of	 the	 opinion	 leaders’	

connections	are	in	this	study	argued	to	be	interrelated	of	the	opinion	leaders’	two	other	defining	

characteristics:	credibility	and	engagement.		
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ENGAGEMENT 

Engagement	refers	to	the	individual’s	activities	within	a	certain	domain.	As	a	result	of	being	active,	

the	individual	arguably	is	more	vocal,	establish	their	network	position,	as	well	as	stay-up-to-date	

and	 build	 their	 credibility.	 	 This	 study	 recognize	 engagement	 as	 capturing	 several	 previously	

researched	 attributes;	most	 closely	 related	 to	 involvement	 (Risselada,	 et	 al.,	 2015;	 Stokburger-

Sauer	&	Hoyer,	2009;	Grewal,	et	al.,	2000;	Corey,	1971),	followed	by	social	participation	(Rogers,	

2003),	 explorative	 behavior	 (Ruvio	&	 Shoham,	 2007),	 and	 finally	 innovativeness	 (Grewal,	 et	 al.,	

2000;	Rogers,	2003;	van	Eck,	et	al.,	2011;	van	der	Merwe	&	van	Heerden,	2009;	Shi	&	Fernandes,	

2014;	Risselada,	et	al.,	2015;	Ruvio	&	Shoham,	2007).		

Engagement	accentuate	that	opinion	leadership	is	a	contextual	state	so	needs	to	be	‘maintained’,	

and	like	innovativeness:	to	a	certain	degree	domain-specific.	In	other	words,	through	increasing	or	

decreasing	engagement	within	a	domain	an	 individual	can	potentially	become	or	cease	to	be	an	

opinion	leader.	However,	it	is	essential	to	note	that	increased	engagement	alone	does	not	qualify	

an	 individual	 to	 become	 an	 opinion	 leader.	 There	 are	 several	 interesting	 implications	 from	 this	

observation,	 as	 engagement	within	 a	 field	 can	 often	 be	 encouraged	 and	 facilitated	 by	 the	 very	

firms	that	wish	to	leverage	opinion	leaders	to	propel	diffusion.	It	also	serves	as	a	criticism	to	the	

string	 of	 research	 that	 has	 identified	 opinion	 leaders	 by	 simply	 demographic	measures	 such	 as	

educational	level	or	income.	Though	it	is	recognized	that	demographic	measures	have	often	been	

used	 simply	 because	 of	 access	 to	 demographic	 data,	 and	 that	 researchers	 recognize	 that	 they	

simply	serve	as	indicators	of	potential	opinion	leaders.	The	degree	to	which	opinion	leadership	is	

domain-specific	 is	 something	 that	 will	 be	 discussed	 in	 more	 detailed	 under	 the	 defining	

characteristic	 of	 credibility.	 A	 notable	 observation	 is	 that	 an	 environmental	 change	 that	

encourages	more	engagement	can	arguably	have	a	positive	effect	on	opinion	 leadership	(Godes,	

et	al.,	2005).		

Involvement	was	 identified	by	 four	publications	 in	Table	1	as	being	a	distinguishing	attribute	of	

opinion	 leaders	 (Risselada,	 et	 al.,	 2015;	 Stokburger-Sauer	 &	 Hoyer,	 2009;	 Grewal,	 et	 al.,	 2000;	

Corey,	1971).	In	contrast	to	engagement,	involvement	is	discussed	more	as	the	extent	to	which	an	

individual	 identify	 themselves	with	 a	 certain	 domain/product,	 and	 the	 activities	 they	 undertake	
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within	that	domain	 is	seen	as	motivated	by	the	 identification	(Stokburger-Sauer	&	Hoyer,	2009).	

Similarly,	it	could	be	argued	that	what	motivates	engagement	is	the	social-identity	function	which	

triggers	a	person	to	 take	 interest	within	a	 field	and	as	a	 result;	engage	 in	activities,	attain	more	

knowledge,	 and	 create	 more	 ties	 than	 the	 average	 user	 (Grewal,	 et	 al.,	 2000).	 To	 simplify,	

involvement	 and	engagement	would	be	expected	 to	be	 at	 similar	 levels	 for	 an	 individual,	while	

involvement	 refers	more	 to	 the	motivational	 driver,	while	 engagement	 focus	 on	 the	behaviour.	

Following	 involvement,	 were	 two	 other	 attributes:	 social	 participation	 (Rogers,	 2003)	 and	

explorative	behaviour	(Ruvio	&	Shoham,	2007),	both	of	which	are	argued	to	fall	within	the	span	of	

actions	captured	by	engagement.		

Finally,	innovativeness	is	the	trait	most	frequently	identified	in	Table	1	as	a	distinguishing	attribute	

of	 opinion	 leaders	 and	 the	 correlation	 with	 opinion	 leadership	 has	 been	 proven	 in	 numerous	

empirical	studies	(Grewal,	et	al.,	2000;	Rogers,	2003;	van	Eck,	et	al.,	2011;	van	der	Merwe	&	van	

Heerden,	2009;	Shi	&	Fernandes,	2014;	Risselada,	et	al.,	2015;	Ruvio	&	Shoham,	2007).	The	reason	

innovativeness	was	not	 chosen	as	one	of	 the	 three	defining	 characteristics	 for	 the	definition,	 is	

because	 the	 relevant	 behavioural	 outcomes	 of	 innovativeness	 are	 seen	 as	 captured	 within	

engagement,	and	the	relevant	personality	traits	are	captured	within	credibility.	It	should	however	

be	noted	 that	 the	 indicative	 value	of	 using	 innovativeness	 for	 identifying	 opinion	 leaders	 is	 not	

disputed	 in	 this	 study.	 Innovativeness	 has	 a	 logical	 correlation	 with	 opinion	 leadership,	 but	 is	

nevertheless	a	measure	 for	propensity	 to	adopt	new	 innovations,	and	not	on	 their	 influence	on	

others	 (van	 Eck,	 et	 al.,	 2011).	 The	 behavioural	 outcomes	 of	 innovativeness	 that	 are	 arguably	

captured	 in	engagement	are	essentially	 those	discussed	above:	 exhibiting	explorative	behaviour	

within	the	domain,	and	social	participation	with	the	members	of	the	social	system.	An	interesting	

observation	made	by	Rogers	(2003),	 is	that	those	who	are	the	most	 innovative	are	not	the	most	

influential,	as	explained	by	too	large	a	gap	in	preferences	from	the	rest	of	population.	Instead	it	is	

those	 that	are	moderately	 innovative	 that	exhibit	 the	 largest	 influence,	which	 is	 in	 line	with	 the	

concept	 of	 homophily,	 as	 their	 preferences	 do	 not	 differ	 so	much	 that	 they	 cannot	 effectively	

exert	normative	influence	(Rogers,	2003).	Based	on	this	observation,	engagement	is	argued	to	be	a	

more	 representative	attribute	as	 it	 involves	 the	 individual	participating	 socially	within	 the	 social	

system,	while	innovativeness	does	not	require	this	condition.		
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CREDIBILITY 

Credibility	 is	a	 crucial	defining	characteristic	of	opinion	 leaders,	as	 it	 should	be	understood	as	a	

vital	source	of	their	influence.	Credibility	consists	of	two	complementary	elements:	the	‘influencer	

traits’	of	their	personality,	and	the	domain-specific	knowledge/skills.	The	role	of	personality	traits	

versus	knowledge	as	sources	of	social	influence	has	been	repeatedly	studied,	yet	no	consensus	on	

their	 exact	 role	 and	 relative	 importance	 has	 been	 established	 (Gnambs	 &	 Batinic,	 2013).	 The	

influencer	 traits	 would	 include	 the	 attributes	 identified	 in	 Table	 1	 as	 practical,	 authoritarian,	

opinionated	 (Cosmas	&	Sheth,	1980),	more	 innovative	 (Rogers,	2003),	 less	 susceptible	 to	norms	

(van	Eck,	et	al.,	2011),	self-esteem	(Gnambs	&	Batinic,	2013),	and	persuasiveness	(Risselada,	et	al.,	

2015).	In	short,	the	influencer	traits	consists	of	the	personality	traits	that	motivate	individuals	to	

obtain	 the	 ‘expert	 status’	 and	 the	 traits	 that	 enable	 them	 to	 comfortably	wield	 their	 influence,	

such	as	 self-esteem	and	gregariousness.	As	 recognized	by	previous	 research,	 it	 is	not	enough	 to	

only	have	 the	 ‘influencer	 traits’	 to	become	an	opinion	 leader,	 there	 also	needs	 to	be	 at	 least	 a	

perception	 that	 the	 individual	 is	 competent	 within	 the	 field	 (Gnambs	 &	 Batinic,	 2013).	 The	

competence	 stems	 from	 the	 relevant	 knowledge	 and	 skills,	 as	 identified	 in	 Table	 1	 as:	 more	

knowledgeable	 about	 related	 new	 product	 developments	 (Corey,	 1971),	 general	 expert,	 peer-

expert	(Cosmas	&	Sheth,	1980),	expertise	(Grewal,	et	al.,	2000),	possess	more	accurate	knowledge	

about	 a	 product	 (van	 Eck,	 et	 al.,	 2011),	 and	 perceived	 knowledge	 (Risselada,	 et	 al.,	 2015).	 	 An	

important	distinction	is	that	it	 is	perceived	knowledge	and	not	objective	knowledge,	this	has	the	

important	implication	that	it	is	not	necessarily	those	most	informed	to	recommend	innovations	to	

others,	that	are	the	most	influential	(Gnambs	&	Batinic,	2013).		

The	credibility	attribute	spurs	an	interesting	distinction	of	opinion	leaders	as	either	monomorphic	

or	 polymorphic14,	 depending	 on	 how	much	 one	 credits	 to	 personality	 versus	 knowledge	 (within	

that	domain)	as	the	source	of	influence.	In	fact,	much	research	on	opinion	leadership	has	seen	it	

as	 domain-specific,	 hence	 crediting	 domain-specific	 knowledge	 as	 the	 source,	 but	 more	 recent	

research	 shows	 support	 for	 that	a	 lack	of	expert	 knowledge	can	be	compensated	by	 ‘influencer	

traits’	(Gnambs	&	Batinic,	2013).	This	implies	that	individuals	can	have	a	disposition	to	become	an	

																																																								
14	Monomorphic	=	domain-dependent,	Polymorphic	=	domain-independent	
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opinion	 leader	 because	 they	 have	 a	 personality	with	 strong	 influencer	 traits,	which	means	 that	

identifying	opinion	leaders	by	their	personality,	hence	domain-independent	can	be	valid	in	certain	

cases.	 However,	 what	 makes	 opinion	 leadership	 domain-specific	 is	 that	 it	 is	 within	 a	 specific	

domain	 that	 the	 individual	 has	 chosen	 to	 obtain	more	 knowledge,	 and	 the	 level	 of	 knowledge	

required	to	qualify	as	an	opinion	leader	is	moderated	by	their	influencer	traits	(Gnambs	&	Batinic,	

2013).	 An	 interesting	 question	 then	 surface;	 what	 motivates	 individuals	 to	 take	 interest	 in	 a	

domain,	and	can	this	motivational	trigger	be	used	to	predict	who	of	the	ones	with	a	disposition	to	

become	an	opinion	 leader	are	 likely	to	be	an	opinion	 leader	for	a	particular	domain	or	product?	

Actually,	 little	 is	 known	about	what	motivates	opinion	 leaders	 (Godes,	et	al.,	2005).	Perhaps,	as	

discussed	 in	connection	to	engagement	and	 involvement,	 it	could	be	the	social-identity	 function	

that	motivates	an	individual	to	choose	a	certain	domain.	To	summarize,	opinion	leaders	with	high	

influencer	 traits	 are	more	 domain-independent	 than	 the	 opinion	 leaders	 relying	more	 on	 their	

expert	knowledge.	Reasonably,	the	most	influential	opinion	leaders	would	be	the	ones	with	strong	

influencer	traits	and	expertise	within	the	field.		

The	definition	of	opinion	 leaders	of	this	study	does	not	propose	new	distinguishing	attributes	of	

opinion	leaders,	or	redefines	the	concept,	rather	it	was	developed	as	a	definition	that	recognizes	

the	development	within	the	field	the	past	decades.	Credibility,	engagement,	and	network	position	

represents	 the	 three	 categories	 that	 were	 identified	 as	 most	 representative	 for	 the	 attributes	

identified	in	the	extant	body	of	research.	Through	defining	who	an	opinion	leader	is,	and	why	they	

have	this	disproportionate	 influence,	a	basic	understanding	 is	established	 for	 later	being	able	 to	

discuss	how	they	can	be	identified	and	leveraged.		

	

SECTION 3 – OPINION LEADERS AND IPC	

	

This	 section	 is	 divided	 into	 two	 parts;	 first,	 ‘The	 Effect	 of	 Opinion	 Leaders’	 which	 examine	 the	

evidence	 for	 opinion	 leaders	 disproportionate	 influence	 on	 diffusion	 of	 innovation	 through	

interpersonal	communication.	Second,	‘Leveraging	Opinion	Leaders’	examines	previous	research	on	

how	firms	can	leverage	opinion	leadership	in	order	to	accelerate	diffusion	of	an	innovation.		
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THE EFFECT OF OPINION LEADERS 

	

Having	 recognized	 the	 importance	 of	 social	 influence,	 and	 interpersonal	 communication	

especially,	 for	 the	 diffusion	 of	 innovations	 and	 later	 having	 defined	 the	 individuals	 exerting	 the	

greatest	 amount	 of	 influence	onto	 peers,	 it	 is	 now	appropriate	 to	 explore	 the	 evidence	 for	 the	

positive	effect	of	opinion	leaders	on	diffusion.		

The	construct	of	opinion	leaders	has	been	recognized	since	the	very	early	publications	of	diffusion	

theory	 (Katz	&	 Lazarsfeld,	 1955;	Merton,	 1968),	 and	 the	 idea	 of	mass	 communication	 reaching	

opinion	leaders,	or	influentials,	who	then	passed	information	onto	their	respective	followers	(the	

two-step	flow)	came	to	occupy	a	central	place	in	the	literature	of	diffusion	of	innovations	(Watts	&	

Dodds,	2007).	More	recent	research	has	moved	beyond	the	idea	of	opinion	leaders	simply	being	

gatekeepers	in	the	two-step	flow,	and	recognizes	that	they	are	not	simply	disseminators	of	mass	

media	 communication.	While	peer	 influence	 and	 interpersonal	 communication	 is	 an	undeniable	

driver	of	diffusion	 (as	discussed	previously),	 the	construct	of	opinion	 leaders	and	their	effect	on	

diffusion	has	been	sporadically	questioned	(van	Eck,	et	al.,	2011;	Shi	&	Fernandes,	2014),	although	

widely	recognized	as	positive.		

Watts	and	Dodds	(2007)	got	considerable	attention	for	their	research	which	argued	that	the	effect	

of	opinion	leaders	on	diffusion	had	been	over-credited,	and	that	it	is	not	influential	individuals	that	

cause	 social	 contagion,	 but	 rather	 individuals’	 susceptibility	 to	 influence	 which	 is	 the	 driving	

mechanism	behind	diffusion	in	social	networks.	However,	the	simulation	study	by	Watts	&	Dodds	

(2007)	relied	on	the	number	of	relations	to	measure	the	influence	of	opinion	leaders	and	has	been	

criticized	by	numerous	subsequent	publications	due	to	its	disregard	of	opinion	leader-attributes	of	

personality	 and	 knowledge	 (van	 Eck,	 et	 al.,	 2011;	 Goldenberg,	 et	 al.,	 2009;	 Gnambs	 &	 Batinic,	

2013).	 Indeed,	 Van	 Eck	 et	 al.	 (2011)	 and	 Goldenberg	 et	 al.	 (2009)	 found	 through	 agent-based	

simulation	 studies	 that	 opinion	 leaders	 do	 exert	 disproportionate	 influence.	 Importantly,	

acknowledging	 opinion	 leaders	 as	 not	 simply	 being	 agents	 with	 an	 exceptional	 amount	 of	 ties	
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allowed	 for	 better	 representation	 of	 their	 influence;	 this	 is	 aligned	 with	 the	 present	 study’s	

conceptualization	of	opinion	leaders.	

Recent	 research	 on	 the	 effect	 and	 role	 of	 opinion	 leaders	 as	 accelerating	 the	 diffusion	 of	

innovation	found	evidence	in	research	on;	non-traditional	stoves	in	Bangladesh	(Miller	&	Mobarak,	

2014);	3G	mobile	phone	technology	(Shi	&	Fernandes,	2014);	Smartphones	(Risselada,	et	al.,	2014;	

Risselada,	 et	 al.,	 2015);	 and	 the	 pharmaceutical	 industry	 (Iyengar,	 et	 al.,	 2015).	 Further,	 it	 is	

suggested	 in	 previous	 research	 that	 complex	 products	 benefit	 more	 from	 opinion	 leaders,	 as	

compared	to	less	complex,	or	risky,	products	(Iyengar,	et	al.,	2011;	van	Eck,	et	al.,	2011;	Miller	&	

Mobarak,	2014).	Recognizing	the	effect	of	opinion	leaders	on	diffusion,	there	are	still	outstanding	

questions	about	the	nature	of	 individuals’	social	 influence	in	relation	to	adoption	of	 innovations;	

this	 includes	how	 influence	may	vary	over	different	 time	horizons	 (Berger	&	Schwartz,	2011),	or	

how	the	amount	and	timing	of	influence	shapes	personal	adoption	(Iyengar	&	Berger,	2011).		

	

LEVERAGING OPINION LEADERS 

	

To	 this	point,	 the	 literature	 review	has	explained	why	and	how	opinion	 leaders’	 social	 influence	

has	a	disproportionate	positive	effect	on	the	aggregate	diffusion	of	innovations	through	impacting	

the	individual	adoption	decision.	Thus	providing	a	basis	for	justifying	the	value	of	firms	targeting	

opinion	leaders	to	impact	diffusion.	This	section	will	provide	a	review	of	research	that	has	studied	

why	and	how	different	changes	made	by	a	change	agency15	impact	opinion	leaders	and	their	social	

influence.	 Leveraging	 opinion	 leadership	 is	 in	 this	 study	 defined	 from	 a	 firm	 perspective	where	

tactics/strategies/policies	 can	 be	 employed	 to	 increase	 and/or	 direct	 opinion	 leaders’	 social	

influence.		

Utilizing	opinion	leadership,	there	are	essentially	two	ways	to	accelerate	diffusion;	one	is	to	drive	

more	people	to	become	opinion	leaders,	the	second	possibility	is	to	increase	the	influence	of	the	

existing	opinion	 leaders.	Reasonably,	a	 combination	of	 the	 two	will	be	achieved	by	encouraging	

																																																								
15	Change	 Agency	 refers	 to	 the	 firm,	 institution	 or	 organization	 that	 are	 invested	 in	 the	 diffusion	 of	 a	 specific	
innovation.		
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members	 of	 the	 social	 system	 to	 exhibit	 the	 three	 aforementioned	 attributes	 of	 opinion	

leadership;	engagement,	network	position	and	credibility.	 	Additionally	(as	discussed	previously),	

the	effectiveness	of	the	type	of	influence	exerted	by	the	opinion	leader	is	also	dependent	on	the	

perceived	 attributes	 of	 the	 innovation	 itself.	 Thus,	 leveraging	 opinion	 leadership	 is	 highly	

contextual.	 Nonetheless	 this	 review	 aim	 at	 identifying	 the	 core	 ’levers’	 one	 could	 pull	 to	

encourage	opinion	 leadership.	To	systematically	review	different	methods	for	 leveraging	opinion	

leaders	 this	 section	 has	 been	 structured	 along	 three	 general	 approaches	 based	 on	 the	 three	

defining	characteristics	of	opinion	leaders:		

• Knowledge	 –	 Better	 educate	 individuals	 to	 impact	 the	 perceived	 attributes	 of	 the	

innovation	and	their	credibility.		

• Motivation	–	Encourage	individuals	to	increase	engagement.	

• Connections	–	Facilitate	and	possibly	legitimize	connections	both	among	adopters	and	with	

potential	adopters	to	establish	favourable	network	positions.		

	

KNOWLEDGE - LEVERAGING CREDIBILITY 

To	 increase	 the	 influential	 power	 of	 opinion	 leaders,	 change	 agencies	 can	 focus	 on	 providing	

opinion	 leaders	 with	 knowledge	 that	 will	 increase	 their	 credibility.	 Historically,	 the	 majority	 of	

marketing	 research	 that	concerns	 targeting	opinion	 leaders,	 take	 the	view	of	 the	 two-step	 flow,	

based	on	the	notion	that	opinion	leaders	consume	more	mass	media	within	the	domain	(Nejad,	et	

al.,	 2014;	Katz	&	Lazarsfeld,	1955).	 In	other	words,	 firms	use	 their	own	marketing	 channels	and	

expect	 opinion	 leaders	 to	 absorb	 the	 messages	 being	 communicated	 (thus	 become	 more	

knowledgeable)	and	in	turn	communicate	it	to	their	network.		

For	complex	innovations,	the	opinion	leaders	naturally	need	more	knowledge	about	the	product	in	

order	 to	 communicate	 the	 innovations	 relative	 benefits	 to	 potential	 adopters	 (Rogers,	 2003).	 A	

method	 to	provide	 the	opinion	 leaders	with	 relevant	knowledge	 is	 through	 trainings,	where	 the	

attributes	of	the	innovation	can	be	explored	extensively	(Valente	&	Davis,	1999).	Similarly,	Rogers	

highlight	 the	 value	 of	 demonstrations	 for	 opinion	 leaders,	 to	 address	 the	 observability	 of	 the	

innovation	and	in	turn	positively	impact	the	adoption	decision	(Rogers,	2003).	Thus,	the	attributes	

of	the	innovation	impact	the	appeal	of	using	the	knowledge	approach	rather	than	the	two	other	
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leveraging	approaches	(‘Motivation’	&	‘Connections’).	 It	has	also	been	found	that	online	reviews	

are	a	great	way	to	provide	potential	adopters	with	more	knowledge,	and	it	 is	especially	efficient	

when	 it	 comes	 to	 difficult	 decisions	with	 complex	 products	 (Godes,	 et	 al.,	 2005).	 Alternatively,	

another	tactic	for	providing	the	opinion	leaders	with	more	product	knowledge	is	through	sending	

free	samples	(Nejad,	et	al.,	2014;	Berger	&	Schwartz,	2011),	a	common	practice	within	especially	

online	marketing	as	seen	in	the	blogosphere.	An	important	consideration	for	when	communicating	

and	 interacting	 with	 the	 opinion	 leaders	 as	 a	 change	 agency,	 is	 that	 opinion	 leaders	 are	 often	

concerned	 about	 their	 own	 credibility	 towards	 their	 followers	 (Nejad,	 et	 al.,	 2014).	 Also,	 the	

research	on	opinion	 leaders’	 response	 to	marketing	 is	 still	 sparse,	meaning	 they	can’t	 simply	be	

expected	to	simply	echo	the	change	agency’s	message	(Nejad,	et	al.,	2014).	Thus,	the	channel	and	

content	 of	 the	 knowledge	 needs	 to	 be	 considered	 to	 not	 damage	 the	 credibility	 of	 the	 opinion	

leaders.	Therefore,	it	might	be	a	viable	option	to	instead	create	a	firm	setting	that	allow	opinion	

leaders	to	become	more	knowledgeable	through	sharing	knowledge	with	peers.	

	

MOTIVATION – LEVERAGING ENGAGEMENT 

The	 behaviour	 a	 change	 agency	 should	 motivate	 in	 order	 to	 accelerate	 diffusion	 is	 	 primarily	

engagement,	where	opinion	leaders	use	their	influence	to	inform	and	persuade	others	to	adopt.	A	

simple	way	to	encourage	behaviour	is	to	incentivize	it.	An	example	of	incentivizing	individuals	to	

persuade	 others	 to	 adopt	 can	 be	 seen	 in	 the	 various	 referral-schemes,	 where	 individuals	 are	

compensated	in	various	forms	(financial	or	product/service	related	perks)	for	recommending	the	

innovation	through	their	network	 (Nejad,	et	al.,	2014).	However,	 firms	should	be	careful	 in	over	

incentivizing	behaviour.	Godes	(2005)	argues:	“…the	eventual	impact	is	moderated	by	the	sender’s	

level	and	source	of	motivation”	(Godes,	et	al.,	2005,	p.	418),	and	“One	needs	to	understand	better	

the	 response	 function	 to	various	 types	of	 incentives	 such	as	monetary	 incentives”	 (Godes,	et	al.,	

2005,	p.	419).	Alternatively	to	appealing	to	opinion	leaders	extrinsic	motivations	one	could	target	

their	 intrinsic	motivations	to	increase	their	engagement	(Godes,	et	al.,	2005).	Nejad	et	al.	(2014)	

suggest	 that	opinion	 leaders	will	be	more	engaged	concerning	the	product	 if	 the	change	agency	

adopt	a	co-creation	approach,	as	most	commonly	known	from	E.	Von	Hippel’s	(2005)	research	on	

lead	users	 (Nejad,	et	al.,	2014).	 It	should	be	noted	that	the	 leveraging	methods	 identified	under	
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knowledge	 such	 as	 training	 and	 demonstration	 can	 also	 serve	 a	motivational	 role	 additional	 to	

providing	 the	 opinion	 leaders	 with	 knowledge.	 Arguably,	 one	 should	 look	 at	 the	 current	

motivations	 of	 opinion	 leaders	 and	 from	 there	 try	 identify	 methods	 for	 amplifying	 these	

motivations,	an	area	that	has	been	surprisingly	unexplored	 in	the	 literature	reviewed	(Godes,	et	

al.,	 2005).	 Especially	 within	 the	 context	 of	 a	 firm	 setting,	 no	 research	 was	 found	 on	 opinion	

leaders’	motivations	for	engaging	with	firms	in	their	‘role’	as	opinion	leaders.	In	lack	of	sufficient	

literature	 on	 leveraging	 specifically	 opinion	 leaders’	 motivations,	 it	 can	 be	 suitable	 to	 look	 for	

literature	 researching	 motivations	 for	 word	 of	 mouth.	 For	 example,	 Wojnicki	 &	 Godes	 (2008)	

identified	self-enhancement	as	a	significant	motivator	for	word	of	mouth,	which	firms	could	utilize	

by	for	example	branding	their	products	based	on	their	self-enhancement	appeals.		

	

CONNECTIONS – LEVERAGING NETWORK POSITION 

As	discussed,	the	opinion	leaders’	influence	hinges	on	their	network	position	in	terms	of	number	

of	ties,	strength	of	ties,	and	position	in	network.	It	therefore	lies	in	the	change	agency’s	interest	to	

try	 to	 positively	 impact	 the	 connectedness	 of	 the	 opinion	 leaders.	 However,	 the	 type	 of	

connectedness	 that	 a	 change	 agency	 would	 want	 to	 encourage	 to	 best	 leverage	 the	 opinion	

leaders	was	identified	in	literature	to	be	dependent	on	the	perceived	attributes	of	the	innovation.	

For	example:	

“…in	 the	 case	 of	 high-involvement	 products	 for	 which	 high	 average	 influential	 power	 is	

required	to	convince	others	to	adopt,	the	firm	may	be	better-off	focusing	on	individuals	who	

have	 fewer	 connections.	 In	 contrast,	 in	 the	 case	 of	 low-involvement	 products,	 highly	

connected	 customers	may	 play	 the	most	 important	 role	 because	 they	 have	 the	 greatest	

overall	influence.” (Katona,	et	al.,	2011,	p.	442) 

Katona,	 Zubcsek,	 &	 Sarvary	 	 (2011)	 supported	 this	 statement	 by	 their	 finding	 that	 the	 average	

influential	strength	decreases	with	the	number	of	 ties	 (Katona,	et	al.,	2011).	Similarly,	 there	has	

been	additional	research	that	relates	riskiness/uncertainty/high-/low-involvement:		

“However,	we	 expect	 that	 the	 spread	 of	 adoption	 behavior	 (and	 thus	 belief	 updating)	 of	

risky	 products	 requires	 a	 stronger	 relationship	 because	 it	 is	 not	 just	 the	 structure	 of	 the	
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network	that	matters	but	also	the	nature	of	the	relationship	between	adopter	and	potential	

follower”	(Risselada,	et	al.,	2015,	p.	3) 

These	two	findings	support	that	opinion	leaders	should	be	leveraged	differently	depending	on	the	

perceived	 attributes	 of	 the	 innovation,	 although	 the	 issue	 of	 how	 to	 practically	 execute	 an	

initiative	 based	 on	 these	 findings	 is	more	 sparsely	 addressed	 (Godes,	 et	 al.,	 2005).	 However,	 a	

prevalent	approach	to	leveraging	the	opinion	leaders’	connections	is	by	promoting	them	through	

the	change	agency’s	own	communication	channels	 to	 increase	 the	 reach	of	 the	opinion	 leaders’	

influence	 (van	der	Merwe	&	van	Heerden,	2009).	Another	common	practice	within	marketing	 is	

creating	communities	around	the	brand	or	innovation	that	connects	the	adopters	and	provides	a	

forum	 for	 them	 to	 interact	 through,	 thus	 creating	 more	 connections	 (Cheung,	 et	 al.,	 2009).	

Depending	on	how	aggressive	the	firm	wants	to	be	in	increasing	influence	of	their	adopters,	they	

can	chose	from	four	different	(non-mutually	exclusive)	strategies;	Observer,	Moderator,	Mediator,	

or	 Participant	 (Godes, et al., 2005).	Where	 for	 example	 the	 strategy	 of	 promoting	 the	 opinion	

leaders	through	the	firm’s	own	channels,	would	be	a	mediator	strategy.		

	

LIMITATIONS OF DIFFUSION THEORY AND OPINION LEADERSHIP RESEARCH 

	

The	diffusion	of	 innovations	 is	 a	 very	 complex	process.	Understanding	how	and	why	 individuals	

adopt	 an	 innovation	 is	 no	 easy	 task,	 and	 trying	 to	 quantify	 the	 process	 and	 capturing	 all	 the	

relevant	variables	might	be	a	never-ending	mission.	As	a	result,	researchers	has	tried	to	approach	

the	problem	from	different	perspectives,	be	it	through	mathematical	modelling	of	the	aggregate-

level	 diffusion	 curve,	 or	 a	 behavioural	 study	 on	 the	 individual-level	 adoption	 decision.	

Consequently,	 the	 past	 decades	 of	 research	 has	 created	 a	 relatively	 fragmented	 research	 field,	

showing	 support	 for	 the	need	 to	 integrate	 the	different	methodologies	 for	 studying	diffusion	of	

innovation	(Hall,	2003).	This	section	will	briefly	address	a	few	well-recognized	critiques	of	diffusion	

theory,	 followed	 by	 a	 brief	 review	 of	 the	 limitations	 of	 the	 research	 concerning	 defining	 and	

leveraging	opinion	leaders.	Additionally,	this	section	is	complementary	to	the	limitations	discussed	
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under	each	topic	of	the	literature	review,	hence	does	not	function	as	a	comprehensive	review	of	

limitations	of	diffusion	theory	and	opinion	leadership.		

Diffusion	theory	has	historically	been	a	rather	fragmented	field,	and	would	strongly	benefit	from	

certain	 cohesion	 of	 underlying	 assumptions.	 Research	 that	 has	 recognized	 heterogeneity,	

connected	 individual	 level	decisions	 to	aggregate	diffusion	patterns,	 and/or	 considered	network	

effects	 has	 been	 rare	 historically,	 yet	 identified	 as	 a	 natural	 progression	 within	 the	 field	 and	

fruitful	areas	for	future	study	(Hall,	2003;	Peres,	et	al.,	2010;	van	Eck,	et	al.,	2011).	Additionally	to	

being	 fragmented,	 Rogers	 (2003)	 identified	 four	 notable	 limitations	within	 the	 diffusion	 theory:	

pro-innovation	bias,	 individual-blame	bias,	 the	 recall	 problem,	and	 the	 issue	of	 equality.	 Finally,	

the	identification	of	the	different	types	of	social	influence	and	their	role	in	diffusion	has	generally	

been	oversimplified,	often	only	mentioning	word-of-mouth	and	thus	failed	to	recognize	the	role	of	

other	social	 influences	 (Peres,	et	al.,	2010;	Nejad,	et	al.,	2014).	Even	when	other	 types	of	 social	

influence	 mechanisms	 are	 recognized	 by	 researchers,	 these	 mechanisms	 are	 often	 difficult	 to	

detangle	empirically,	making	 it	hard	to	measure	their	 relative	 importance	 (Aral,	2011).	Although	

several	 researchers	 articulated	 this	 issue	 of	 the	 need	 to	 detangle	 social	 influences,	 no	 specific	

practical	recommendations	for	how	to	measure	them	was	proposed.		

Similarly	to	the	complexity	and	difficulty	of	accounting	for	the	complete	range	of	social	influence	

mechanisms	as	proposed	 in	the	 literature,	the	definition	and	distinguishing	attributes	of	opinion	

leaders	 face	 the	 same	 lack	of	 academic	 coherence.	Having	 reviewed	 the	different	definitions	of	

opinion	leaders,	the	variation	arguably	impose	a	limitation	on	this	study’s	proposed	new	definition	

that	was	based	on	distinguishing	attributes	as	identified	in	previous	research.	The	attributes	were	

identified	 in	 research	 operating	 on	 different	 definitions	 of	 the	 very	 individuals	 themselves,	

therefore	the	convergent	validity	of	the	attributes	can	be	questioned.	However,	the	definition	was	

carefully	developed	to	be	more	multifaceted	thus	addressing	this	issue	to	some	extent.	A	related	

limitation	concerning	opinion	leadership	literature	is	the	link	between	definition	and	identification	

of	 the	 opinion	 leaders.	 Although	 researchers	 would	 adopt	 a	 multifaceted	 definition	 of	 opinion	

leaders,	 the	 approach	 for	 identifying	 them	 is	 often	 much	 simpler	 for	 practical	 reasons.	 While	

recognizing	this	limitation,	Shi	&	Fernandes	(2014),	to	give	an	example,	simply	used	income	as	an	

indicator	 of	 innovativeness	 and	 thus	opinion	 leadership.	Arguably,	 the	 limitation	of	 not	 aligning	
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the	 definition	 of	 opinion	 leaders	 and	 the	 opinion	 leader	 identification	 method	 is	 due	 to	 the	

difficulty	of	identifying	the	individuals	that	exert	the	most	influence,	thus	a	distinguishing	attribute	

such	 as	 network	 position	 (or	 income)	 is	 often	 chosen	 to	 serve	 as	 an	 indicator	 of	 opinion	

leadership.	The	issue	of	identifying	opinion	leaders	will	be	discussed	in	a	following	section	within	

methodology,	where	 the	most	 contextually	 appropriate	method	 for	 this	 study	will	 be	described	

and	argued	for.		

	

RESEARCH GAP FOR LEVERAGING OPINION LEADERS TO IMPACT THE DIFFUSION OF 

INNOVATIONS 

While	many	studies	have	successfully	identified	opinion	leaders	and	verified	their	disproportional	

social	 influence,	 the	 topic	 of	 leveraging	 opinion	 leaders	 influence	 has	 in	 the	 diffusion	 literature	

been	surprisingly	unexplored	(Godes,	et	al.,	2005;	Nejad,	et	al.,	2014).	Instead,	this	topic	seem	to	

have	been	classified	as	outside	the	scope	of	diffusion	theory,	as	there	is	 little	research	exploring	

how	and	why	opinion	leadership	can	be	leveraged	in	connection	to	their	distinguishing	attributes	

and	the	constructs	of	diffusion	theory.	This	study	aims	at	addressing	 the	 issue	 faced	by	 firms	of	

how	to	leverage	opinion	leaders,	by	utilizing	what	is	known	about	opinion	leaders	in	terms	of	their	

distinguishing	attributes,	and	use	the	firm	setting	of	a	platform	to	investigate	a	new	approach	for	

leveraging	opinion	leaders.		

Previous	research	explores	what	characterises	opinion	leaders,	but	fails	to	make	the	connection	to	

if	firms	can	use	this	knowledge	to	engage	and	leverage	opinion	leadership.	For	example,	research	

shows	that	opinion	leaders	are	partly	distinguished	through	their	network	position,	but	never	goes	

as	far	to	ask	whether	firms	can	offer	individuals	a	setting	or	opportunity	to	enhance	their	network	

position	and	if	such	a	tactic	could	work	as	a	method	for	engaging	opinion	leaders.	Thus,	this	study	

wants	 to	 bridge	 the	 gap	 between	 the	 attributes	 of	 opinion	 leaders	 and	 tactics	 for	 leveraging	

opinion	leaders.	Specifically,	this	study	will	focus	on	the	three	defining	characteristics	of	network	

position,	credibility,	and	engagement	being	enhanced	through	a	firm	setting.	

		



	 Diffusion	of	3D	Printing	and	Leveraging	Opinion	Leadership	 	
	

	
	

58	

LITERATURE REVIEW SUMMARY 

	

The	literature	review	is	directed	towards	achieving	an	academic	understanding	of	the	topic	of	the	

present	 study,	 as	 guided	 by	 the	 research	 questions.	 Through	 critical	 examination	 of	 the	 extant	

research	 in	 the	 field,	 limitations	 and	 disagreements	 are	 identified	 and	 presented.	 The	 review	

further	provides	academic	 credibility	 to	 the	 following	analysis	 and	discussion,	 and	 increases	 the	

significance	of	any	 theoretical	or	strategic	 inferences;	providing	 increased	understanding	 for	 the	

present	study’s	research	questions’	importance.	

The	 literature	 review	 builds	 on	 relevant	 literature	 from	 predominantly	 the	marketing	 school	 of	

diffusion.	 It	 sets	 out	 to	 answer	 two	 core	 objectives	 in	 relation	 to	 the	 marketing	 literature	 of	

diffusion	 theory;	 (1)	 to	 establish	 the	 notion	 that	 interpersonal	 communication	 is	 a	 driver	 of	

diffusion	 of	 innovation,	 and	 	 (2)	 to	 establish	 a	 common	 understanding	 of	 the	 segment	 of	

individuals	with	the	most	influence,	opinion	leaders,	and	the	evidence	of	their	effect	on	the	rate	of	

diffusion.	The	objectives	were	addressed	through	a	critical	review	that	highlights	the	complexity	of	

diffusion	theory	and	how	recent	developments	in	the	literature	challenges	old	assumptions.		

The	main	findings	of	the	literature	review:	

• The	marketing	literature	of	diffusion	theory	undoubtedly	accepts	the	notion	of	social/peer	

influence	as	a	driver	of	diffusion,	and	that	the	mechanism	of	focus	has	been	interpersonal	

communication,	 although	 developments	 in	 the	 literature	 increasingly	 emphasize	 other	

influential	social	mechanisms.	

• The	construct	of	the	opinion	 leader	 is	widely	recognized	although	not	providing	common	

definitions	of	such	individuals,	or	agreeing	on	the	characteristics	which	wield	the	greatest	

influence	on	peers.	

• Opinion	 leaders	 are	 widely	 acknowledged	 in	 relation	 to	 their	 disproportional	 effect	 on	

innovation	 diffusion	 and	 thus	 serve	 as	 a	 segment	 that	 change	 agencies	 benefit	 from	

leveraging.	

• Research	on	how	opinion	leaders	can	be	leveraged	to	accelerate	the	rate	of	diffusion	was	

identified	as	an	interesting	gap	in	the	literature.	
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Section	 1	 defined	 diffusion	 from	 the	 perspective	 of	 the	 marketing	 literature	 as	 well	 as	 briefly	

considered	 the	background	of	 the	 field.	Understanding	 the	 key	 constructs	 of	 diffusion	 theory	 is	

argued	 to	 be	 vital	 for	 a	 constructive	 discussion	 to	 take	 place,	 as	 such	 the	 decision	 process	 of	

innovation	adoption	is	presented	as	well	as	how	it	can	be	affected	by	the	perceived	attributes	of	

the	 innovation.	 Subsequently	 the	 notion	 of	 social	 influence	 is	 disentangled	 which	 allows	 for	 a	

constructive	 analysis	 of	 the	 most	 recognized	 social	 influence	 mechanism:	 interpersonal	

communication.	 The	 effect	 on	 diffusion	 of	 interpersonal	 communication	 is	 found	 to	 be	

undeniable,	 answering	 one	 of	 the	 core	 objectives	 of	 the	 review.	 The	 inherent	 influential	

mechanisms	 of	 the	 concept	 of	 interpersonal	 communication	 are	 explored	 and	 the	 factors	 that	

affect	 the	 quality	 or	 effectiveness	 of	 interpersonal	 communication	 (tie	 strength,	 homo-

/heterogeneity,	and	embeddedness)	are	identified.	

Section	 2	 identifies	 the	 most	 influential	 segment	 of	 individuals	 in	 the	 context	 of	 innovation	

diffusion	as	well	as	critically	explores	the	research	on	their	stated	characteristics;	the	‘why’	of	their	

influence.	 A	 thorough	 review	 of	 the	 extant	 body	 of	 research	 allows	 the	 present	 study	 to	 bring	

forth	 a	 theoretical	 definition	 of	 opinion	 leaders	 which	 recognizes	 their	 most	 acknowledged	

characteristics;	network	position,	engagement,	and	credibility.	

Section	3	provides	evidence	of	 the	positive	effect	of	opinion	 leaders’	disproportionate	 influence	

on	diffusion	 through	a	 review	of	 the	recent	 research	 in	 the	 field.	A	core	 finding	 is	 that	previous	

research	has	 found	ambiguous	evidence	on	opinion	 leaders’	 effect	on	diffusion,	 something	 that	

more	 recent	 literature	 has	 considered	 to	 be	 due	 to	 a	 simplified	 identification	 and	 definition	 of	

opinion	 leaders.	 This	 section	 also	 explores	 the	 utilization,	 or	 leveraging,	 of	 opinion	 leaders	 and	

presents	 research	 that	 falls	 under	 three	 approaches	 for	 leveraging	 their	 influence:	 increasing	

knowledge,	increasing	motivation,	and	facilitating	connectedness.		

Although	acknowledging	limitations	throughout	the	review,	a	section	is	dedicated	to	limitations	of	

diffusion	 theory	and	 the	principal	 constructs	of	 the	present	study.	The	present	study	 recognizes	

the	complexity	of	 the	 field	and	the	critical	 role	of	 the	simplifications	 in	empirical	 research	when	

providing	evidence	to	various	principal	theories.	The	gap	that	 is	 identified	serves	as	the	 logic	for	
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this	study’s	second	research	question	and	links	the	present	study	to	the	existing	literature	as	well	

as	indicates	the	significance	for	this	study’s	academic	contribution.		
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CHAPTER 3 – METHODOLOGY   
	

This	 chapter	 outlines	 the	methodology	 this	 study	 applied	 in	 aspiration	 to	 best	 answer	 the	 two	

research	questions	reintroduced	below.		

	

	

	

	

The	first	research	question	takes	interest	in	the	opinion	leaders	for	the	diffusion	of	this	thesis’	case	

technology,	3D	printing,	with	the	second	research	question	concerning	the	unique	characteristics	

of	opinion	leaders	and	whether	they	value	being	leveraged	by	a	firm.	Both	research	questions	are	

to	the	best	of	the	present	study’s	knowledge	unexplored.		

This	study	adopts	a	descriptive	approach	to	answer	the	two	research	questions.	As	a	descriptive	

study,	 the	aim	 is	 to	provide	a	better	understanding	of	 the	 two	research	questions	based	on	the	

extant	body	of	knowledge.	To	address	the	research	questions	this	study	proposes	five	variables	for	

RQ1	and	three	variables	for	RQ2.	These	variables	are	proposed	based	upon	the	literature	review,	

and	are	explained	within	a	following	section	titled	‘Measures’.	The	variables	are	measured	through	

a	 quantitative	 approach,	 specifically	 through	 the	 research	 instrument	 of	 a	web-survey	 that	 also	

includes	an	opinion	leadership	scale.		

This	chapter	starts	by	justifying	how	the	case	setting	of	3D	Hubs	is	suitable	for	the	two	research	

questions.	Next,	the	issue	of	how	to	identify	opinion	leaders	is	explained,	with	arguments	for	the	

chosen	method	for	this	study.	Thirdly,	the	data	collection	is	explained,	which	identify	the	sample	

and	sampling	method	for	the	survey.	Fourthly,	the	survey	design	and	the	measures	of	the	study	

RQ1:	Are	the	members	of	3D	Hubs	–	with	emphasis	on	opinion	leaders	–	pushing	the	

diffusion	direction	of	3D	printing	towards	a	service	rather	than	an	ownership	technology?	

	
RQ2.	Do	opinion	leaders	value	being	leveraged	through	their	defining	characteristics	by	a	

firm	setting?	
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are	explained,	which	argue	for	how	the	variables	are	measured	by	the	survey	questions.	Lastly,	the	

data	analysis	section	explains	how	the	data	 from	the	survey	will	be	analysed	to	answer	the	two	

research	questions.		

The	present	 study	acknowledges	 that	 research	methods	are	not	neutral	 tools,	but	 rather	 linked	

and	connected	to	the	rationale	of	viewpoints	or	vision	on	the	social	reality	and	how	it	should	be	

examined	 (Bryman,	 2012).	 In	 the	 creation	 of	 acceptable	 knowledge,	 one	 will	 need	 to	 briefly	

discuss	 the	 ontological	 and	 epistemological	 position	 and	 how	one’s	 research	will	 be	 coupled	 to	

such	considerations,	this	discussion	will	now	follow.	

	

EPISTEMOLOGICAL AND ONTOLOGICAL CONSIDERATIONS 

	

This	study	adopts	the	philosophical	position	of	critical	realism,	a	meta-theory	that	takes	both	an	

ontological	 and	 epistemological	 stance.	 Critical	 realism	 has	 an	 interesting	 duality	 in	 that	 it	

recognizes	an	external	reality,	but	that	it	is	only	comprehensible	through	our	socially	constructed	

interpretations	of	it	(Bryman,	2012).	Thus,	knowledge	can	be	seen	as	interpretations	of	reality,	and	

it	is	a	human	creation	where	the	inevitable	partiality	hinders	it	from	ever	being	definite	(Hedlund-

de	Witt,	2012).	Knowledge	can	be	obtained	through	adopting	the	same	data	collection	methods	

and	explanations	 to	 social	 sciences	as	 the	natural	 sciences	 (Bryman,	2012).	Critical	 realism	does	

not	discriminate	between	research	methods,	but	rather	argue	that	the	strategy	should	be	chosen	

and	argued	for	based	on	the	context	of	the	study.			

Critical	 realism	describes	 its	 duality	 through	 two	dimensions;	 the	 transitive	 and	 the	 intransitive.	

The	 transitive	 dimension	 or	 epistemology	 refers	 to	 objects	 that	 are	 subjectively	 created	 by	

humans,	hence	would	not	exist	without	human	activity	such	as	theories	(Bhaskar,	1975).	On	the	

other	 hand,	 the	 intransitive	 dimension	 or	 ontology	 refers	 to	 “real	 things	 and	 structures,	

mechanisms	and	processes,	events	and	possibilities	of	 the	world;	and	 for	 the	most	part	 they	are	

quite	 independent	 of	 us”	 (Bhaskar,	 1975,	 p.	 12).	 In	 other	words,	 critical	 realism	 take	 the	 realist	

stance	that	there	is	a	world	that	exists	independent	of	our	knowledge,	while	also	recognizing	that	
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our	access	 to	 this	world	 is	 always	 limited	and	mediated	 through	our	perceptual	 and	 theoretical	

lenses	(Mingers,	et	al.,	2013).		

By	 adopting	 critical	 realism	 for	 this	 study,	 it	 means	 that	 the	 findings	 are	 recognized	 to	 be	

interpretations	 of	 reality	 as	 knowledge	 is	 not	 definite.	 Critical	 realism	 also	 states	 that	 although	

reality	is	not	transparent	for	us	to	observe,	it	consists	of	causal	mechanisms	that	can	be	indirectly	

detected	 by	 finding	 regularities	 in	 events	 (Danermark,	 et	 al.,	 2005).	 This	 study	 adopts	 a	

quantitative	approach	to	identify	these	regularities,	from	which	the	underlying	mechanisms	will	be	

discussed	 through	 the	 lens	 of	 diffusion	 and	 opinion	 leadership	 theory.	 Thus	 in	 alignment	 with	

critical	realism,	this	study	discusses	possible	causal	relationships	that	could	explain	the	observed	

findings,	although	as	a	descriptive	study	 it	does	not	aim	to	prove	these	causal	mechanisms.	This	

study	adopts	an	extensive	approach	(as	opposed	to	an	intensive),	thus	is	limited	to	its	explanatory	

power	 for	 the	 underlying	mechanisms.	 Additionally,	 this	 study	 recognize	 and	 integrate	 into	 the	

methodology	the	notion	of	critical	realists	that	is	expressed	below	by	Danermark	et.	al	(2002):	

“Human	beings	act	with	intention	and	purpose,	and	they	assign	meaning	to	phenomena.	

The	intentions	must	therefore	be	regarded	as	causes	and	be	analysed	as	tendencies.”	

(Danermark,	et	al.,	2005,	p.	164)	

This	becomes	evident	within	the	measures	section	of	this	chapter,	where	variables	directly	ask	the	

individual	respondents	of	intention	and	belief.	This	study	also	recognize	that	it	is	conducted	within	

an	open	system,	 thus	 the	effects	of	 the	mechanisms	being	 studied	are	 subject	 to	other	present	

mechanisms	that	may	be	exercising	simultaneously	and	perhaps	even	conflictingly	(Danermark,	et	

al.,	2005).	

	

THE FIRM SETTING OF 3D HUBS  

	

3D	Hubs	is	introduced	within	the	introduction	chapter	of	the	thesis.	However,	this	section	serves	

as	deeper	explanation	for	why	3D	Hubs	is	a	suitable	firm	setting	for	the	two	research	questions.	
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RQ1 RELEVANCE FOR 3D HUBS AND 3D PRINTING 

	

The	argument	for	why	3D	Hubs	is	a	relevant	case	for	exploring	RQ1	is	partly	explained	within	the	

background	section	as	well	as	the	literature	review.	The	background	section	explains	how,	as	the	

world’s	 largest	community	of	connected	3D	printers,	3D	Hubs	holds	a	potentially	very	 influential	

position	for	the	future	form	through	which	3D	printing	will	be	adopted	by	consumers.	Through	the	

literature	review	it	is	explained	why	communication	matters	for	the	direction	of	diffusion,	and	why	

especially	opinion	leaders’	communication	is	valuable.	The	members	of	3D	Hubs	are	asked	through	

the	 survey	 whether	 they	 push	 for	 service	 or	 ownership	 of	 3D	 printing.	 This	 is	 an	 interesting	

question	where	it	is	also	difficult	to	predict	their	answer	as	they	arguably	have	reasons	to	promote	

both	 forms	of	 the	 technology.	On	 the	one	hand,	 there	 is	 the	extrinsic	motivation	 for	promoting	

service	to	earn	more	money	through	their	3D	Hubs	service.	While	on	the	other	hand,	they	might	

have	an	intrinsic	motivation	as	“makers”	and	because	of	their	passion	for	the	technology	therefore	

may	 wish	 to	 promote	 others	 to	 also	 purchase	 their	 own	 3D	 printer.	 One	 should	 also	 consider	

whom	 they	 are	 communicating	 with	 about	 3D	 printing.	 In	 line	 with	 the	 theory	 concerning	

homogeneity,	 one	 could	 expect	 the	 members	 to	 communicate	 with	 individuals	 similar	 to	

themselves.	Thus,	perhaps	also	part	of	the	relatively	small	segment	of	technically	knowledgeable	

individuals	for	whom	purchase	of	a	3D	printer	makes	more	sense	than	buying	access.		This	study	is	

descriptive	 and	 does	 not	 aim	 to	 confirm	 or	 disprove	 these	 underlying	motivations,	 but	 instead	

wish	to	describe	their	actual	behaviour	in	terms	in	what	direction	they	are	pushing	through	their	

communication.		

	

RQ2 RELEVANCE FOR 3D HUBS 

	

RQ2	investigates	whether	opinion	leaders	value	a	firm	setting	that	leverages	their	three	defining	

characteristics.	To	answer	this	question	this	study	identifies	opinion	leaders	within	a	setting	that	is	

arguably	already	leveraging	the	three	defining	characteristics.	It	is	an	essential	assumption	for	RQ2	

that	3D	Hubs	enable	the	enhancement	of	the	opinion	leaders’	network	position,	engagement,	and	
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credibility	 through	 their	 platform.	 This	 section,	 will	 argue	 for	 how	 3D	 Hubs	 in	 fact	 offer	 the	

leveraging	of	these	characteristics.		

	

 NETWORK POSITION 

Network	position	is	defined	as	the	individual’s	position	within	a	social	system,	and	their	centrality,	

embeddedness,	number	of	 ties,	and	tie	strength.	 	3D	Hubs	enable	the	enhancement	of	network	

position	 as	 it	 provides	 an	 online	 platform	 where	 the	 members	 both	 connect	 with	 people	

interested	in	buying	their	prints,	as	well	as	with	other	3D	printing	enthusiasts	through	the	forums	

and	local	events	that	they	host.	Thus,	3D	Hubs	enable	their	members	to	increase	their	number	of	

ties,	strength	of	ties,	and	network	centrality.	The	primary	features	of	the	firm	setting	that	enable	

this	are:	

• Their	own	hub	page	–	this	allows	people	who	are	interested	in	buying	a	3D	print	to	easily	

find	these	local	individuals	and	connect	with	them.		

• ‘Talk’	forum	–	3D	Hubs	own	forum	allows	knowledge	sharing	among	the	members,	and	for	

users	to	gain	new	connections	through	problem	solving.		

• Local	events	–	3D	Hubs	frequently	arranges	local	meet-up	events,	for	the	members	to	both	

gain	new	connections	and	strengthen	current	ones.		

	

ENGAGEMENT 

As	individuals	earn	money	by	attracting	customers	to	their	hub	page,	there	is	a	monetary	incentive	

for	 engaging	 on	 the	 platform.	 As	 discussed	 in	 the	 literature	 review,	 engagement	 includes	

involvement,	 explorative	 behaviour,	 social	 participation,	 and	 innovativeness	 (Risselada,	 et	 al.,	

2015;	Ruvio	&	Shoham,	2007;	Rogers,	2003).	The	local	events	can	then	be	seen	as	enhancing	social	

participation,	 and	 explorative	 behaviour.	 The	 ‘Talk	 Forum’	 in	 addition	 to	 customer	 contact,	

represents	 how	 3D	 Hubs	 enable	 their	 members	 to	 become	 more	 vocal	 about	 3D	 printing.	

Involvement,	as	discussed,	 is	closely	related	to	what	extent	someone	 identify	 themselves	with	a	

certain	 product/domain	 (Stokburger-Sauer	 &	 Hoyer,	 2009).	 3D	 Hubs	 allows	 people	 to	manifest	
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their	identification	with	3D	printing	by	providing	personal	Hub	pages,	where	they	can	share	their	

experience	with	3D	printing	and	their	various	projects.		

	

CREDIBILITY 

Credibility	 refers	 to	 what	 extent	 individuals	 are	 perceived	 as	 credible	 by	 others	 within	 a	 social	

system,	and	it	stems	from	a	combination	of	knowledge	and	personality	traits	(Gnambs	&	Batinic,	

2013).	3D	Hubs	is	argued	to	enable	enhancement	of	credibility	by	providing	a	valuable	source	of	

knowledge	for	 their	members.	3D	Hubs	send	out	monthly	 trend	reports,	 that	provide	numerous	

recommendations	for	materials,	3D	printers,	best-practice,	etc.	that	is	valuable	not	only	for	their	

members.	 Perhaps	 more	 importantly,	 as	 a	 peer-to-peer	 platform	 3D	 Hubs	 allow	 knowledge	

sharing	 among	 its	 users	 through	 features	 such	 as	 private	 messages	 or	 the	 ‘Talk	 Forum’.	

Additionally	 3D	 Hubs	 leverage	 knowledge	 through	 the	 numerous	 events	 they	 host	 globally,	 as	

these	can	be	classified	as	 forms	of	demonstrations	or	 trainings,	as	discussed	by	Valente	&	Davis	

(1999)	and	Rogers	(2003).	

The	 abovementioned	 examples	 of	 how	 3D	 Hubs	 leverage	 the	 three	 defining	 characteristics	 of	

opinion	leaders	is	in	no	way	comprehensive,	but	rather	highlights	the	key	features.	3D	Hubs	also	

have	 many	 additional	 initiatives	 such	 as	 competitions	 and	 unique	 offers	 among	 other	 things.	

However,	 the	 purpose	 of	 this	 section	 is	 to	 state	 and	 justify	 that	 3D	 Hubs	 as	 a	 peer-to-peer	

platform	is	considered	as	a	setting	that	leverages	opinion	leaders.	This	enables	this	study’s	second	

research	questions	to	be	studied	through	the	firm	setting	of	3D	Hubs.	

	

IDENTIFYING OPINION LEADERS 

	

A	 core	 objective	 of	 this	 study	 relates	 to	 being	 able	 to	 identify	 opinion	 leaders.	 Hence,	 the	

relevance	of	 the	empirical	 findings	 largely	depends	on	 the	 reliability	 and	validity	of	 the	method	

applied	 for	 identifying	opinion	 leaders.	Despite	 the	growing	 research	on	opinion	 leadership,	 the	

methods	 for	 identifying	 opinion	 leaders	 remain	 a	 heavily	 debated	 issue	 (Iyengar,	 et	 al.,	 2011).	
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Understandably	so,	as	what	constitutes	the	conceptualization	of	an	opinion	leader	has	evolved	to	

be	a	 complex	and	ambiguous	mixture	of	 various	 attributes	 that	 are	difficult	 to	 identify,	 such	as	

certain	personality	traits	or	network	position.		

Opinion	 leaders	 have	 been	 identified	 through	 a	 range	 of	 different	 approaches,	 using	 different	

indicative	characteristics	 to	 isolate	 them	from	the	masses.	Historically,	 there	are	primarily	 three	

different	approaches:	the	socio-metric	approach,	the	self-reported	approach	(or	self-designated),	

and	 the	 key-informant	 approach	 (van	der	Merwe	&	 van	Heerden,	 2009).	Within	 each	 approach	

there	 have	 been	 many	 different	 variations	 used	 by	 researchers,	 making	 the	 identification	 of	

opinion	leaders	a	rather	fragmented	‘practice’	with	questioned	convergent	validity	(Iyengar,	et	al.,	

2011).	

Table	2,	as	seen	below,	provides	a	brief	overview	of	a	range	of	methods	used,	and	their	relative	

strengths	and	weaknesses.	The	two	approaches	in	the	table	that	are	the	most	comprehensive	in	

identifying	opinion	 leaders	are	 the	 self-reported	and	socio-metric	methods,	unsurprisingly	 these	

are	also	the	most	resource	intensive	methods	(Valente	&	Pumpuang,	2007).		

“Whereas	self-designation	is	the	most	popular	technique	among	marketing	academics,	the	

socio-metric	technique	has	been	more	popular	among	social	network	analysts”	(Iyengar,	et	

al.,	2011,	p.	5).	 	
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TABLE 2 – METHODS FOR IDENTIFYING OPINION LEADERS 

Method	 As	seen	in		 Technique	 Advantages	 Disadvantages	

Self-reported	

	

(Flynn,	et	al.,	

1994;	

Childers,	

1986;	King	&	

Summers,	

1970;	

Iyengar,	et	

al.,	2011)	

Respondents	are	asked	

to	evaluate	their	own	

ability	and	influence	

on	others.	Multiple	

scales	have	been	used	

for	identifying	

influencer	traits	and	

expertise.		

Easier	to	conduct	

than	socio-

metric,	and	can	

include	a	

personality	

measure.		

Under-/over-

estimation	of	their	

knowledge	and	

influence.	Criticized	

for	psychometric	

soundness.		

Socio-metric	

	

(van	der	

Merwe	&	van	

Heerden,	

2009;	

Valente	&	

Davis,	1999)	

Opinion	Leaders	are	

identified	by	

respondents	

identifying	whom	they	

go	to	for	advice,	can	

be	done	by	sampling	

(snowball	method)	or	

surveying	the	whole	

population.	

Captures	the	

network	

structure,	and	

opinion	leaders	

are	identified	by	

multiple	

individuals’	

perception	of	

influence.		

Works	best	for	

relatively	small	and	

closed	

communities.	Time-

demanding.	Recall	

problem	of	source	

of	information.			

Key-informant	 (Kelly,	et	al.,	

1991)	

Identifying	a	limited	

number	of	people	who	

are	deemed	

knowledgeable	within	

the	domain,	and	ask	

them	to	nominate	

opinion	leaders.		

Faster	than	socio-

metric	methods.		

Based	on	the	firm’s	

ability	to	identify	

key	informants.		

Self-selected	 (Gates	&	

Kennedy,	

1989)	

Ask	people	to	

volunteer	for	the	

opinion	leadership	

‘role’.		

Easy	and	

inexpensive.		

Self-selection	bias	
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Additional	Sources:	(Gnambs	&	Batinic,	2013;	Iyengar,	et	al.,	2015;	Weimannn,	et	al.,	2007;	Valente	

&	Pumpuang,	2007)	

The	approach	chosen	for	this	study	was	selected	based	on	two	criteria;	first,	to	be	as	relevant	for	

the	provided	theoretical	definition	of	opinion	leaders	as	possible,	and	second,	being	contextually	

suitable	and	feasible	for	the	sample	population.	

The	two	methods	that	were	deemed	to	be	the	most	representative	of	opinion	leadership	are	the	

socio-metric	and	self-reported	approaches,	where	the	 latter	was	chosen	for	 this	study.	A	critical	

downside	of	socio-metric	methods	is	that	these	methods	work	best	within	a	closed	population,	as	

identified	by	multiple	studies	(Nejad,	et	al.,	2014;	Weimannn,	et	al.,	2007;	Valente	&	Pumpuang,	

2007),	and	are	 therefore	not	 suitable	 for	 this	 study.	Furthermore,	 socio-metric	methods	 require	

more	resources	and	time	to	be	properly	executed	than	what	is	available	for	this	research.	

	

SELF-REPORTED METHODS FOR IDENTIFYING OPINION LEADERS 

	

There	are	many	different	ways	that	researchers	have	applied	the	self-reported	methods,	using	a	

mixture	 of	 personality	 assessment	 scales	 (psychometric	 tests)	 and	 self-developed	 surveys.	 The	

most	well	cited	scale	is	that	developed	by	King	&	Summers	(1971),	refined	by	Childers	(1986),	and	

Flynn,	Goldsmith,	and	Eastman	(1994).	Other	recent	studies	such	as	that	by	Risselada,	Verhoef,	&	

Positional	 (Howard,	et	

al.,	2000)	

Identifying	the	

individuals	that	hold	

certain	positions	

within	a	community,	

and	assume	they	are	

opinion	leaders.		

Easy	to	execute.	 Inaccurate	as	it	

assumes	opinion	

leadership	is	based	

on	position	.		

Observational	

methods	

(Trusov,	et	

al.,	2010;	

Risselada,	et	

al.,	2014)	

Monitor	behaviour	

patterns	through	for	

example	online	social	

media.	

Based	on	actual	

behaviour.		

Ignores	the	

underlying	

processes	that	lead	

to	the	behaviour.		
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Bijmolt	(2015)	has	however	chosen	to	use	a	mixture	of	questions	from	a	variety	of	constructs	to	

identify	opinion	leadership.	

Indeed	it	would	be	optimal	for	the	present	study	to	adopt	an	opinion	leadership	scale	(OL	scale)	

that	perfectly	captures	the	three	defining	characteristics	of	opinion	leadership	(network	position,	

credibility,	 &	 engagement).	 However,	 as	 suggested	 repeatedly,	 the	 conceptualization	 and	

definition	of	opinion	leadership	is	rather	fragmented,	thus	no	scale	has	been	developed	which	can	

be	argued	to	perfectly	capture	the	construct	of	opinion	leadership.	Alternatively,	this	study	could	

strengthen	the	argument	of	the	proposed	theoretical	definition	of	opinion	leaders	by	developing	a	

scientifically	 sound	 scale	 to	 identify	 opinion	 leaders	 based	 on	 their	 three	 theoretical	 defining	

characteristics.	However,	this	is	rather	a	suggestion	left	for	future	research.	The	adopted	opinion	

leadership	self-reporting	scale	 is	Flynn,	Goldsmith,	&	Eastman’s	 (1994)	redevelopment	of	King	&	

Summer’s	(1970)	scale	that	has	received	positive	recognition	in	literature,	and	adopted	in	several	

empirical	studies.		

	

ADOPTION OF FLYNN’S (1994) SELF-REPORTED SCALE FOR OPINION LEADERS 

In	 essence,	 this	 study	 chose	 to	 replicate	 a	 previously	 used	 and	 recognized	 scale	 of	 identifying	

opinion	leaders,	rather	than	taking	on	the	task	of	developing	a	new	scale.	The	Flynn,	Goldsmith,	&	

Eastman	 (1994)	 scale	has	been	used	 in	 several	previous	studies	across	 several	domains,	 such	as	

rock	music	 (Flynn,	 et	 al.,	 1994),	 gaming	 consoles	 (van	der	Merwe	&	van	Heerden,	 2009),	 books	

(Gnambs	 &	 Batinic,	 2012),	 and	 a	 new	 prescription	 drug	 (Iyengar,	 et	 al.,	 2011).	 The	 internal	

reliability	of	 the	scale	 is	good,	with	Cronbach’s	alpha	scores	between	0.8	and	0.89	 in	 the	above	

studies.	The	previous	tests	of	internal	reliability	was	further	supported	by	the	present	study,	with	

a	satisfying	score	of	α=0,71.	The	internal	reliability	thus	suggest	that	the	indicators	that	make	up	

the	scale	of	opinion	 leadership	 for	3D	printing	are	consistent	and	does	 indeed	contribute	to	the	

measurement	of	opinion	leadership.	Furthermore,	the	scale	received	high	test-retest	reliability	in	

the	opinion	leadership	scale	development	study	(Flynn,	et	al.,	1994).		

For	the	purpose	of	measuring	opinion	leadership	in	the	present	study,	the	six	questions	defined	by	

Flynn,	 Goldsmith,	 &	 Eastman	 (1994)	 will	 be	 used	 and	 adapted	 to	 the	 field	 of	 3D	 printing	 (see	
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Appendix	 B	 for	 survey	 questions).	 These	 six	 questions	 are	 thus	 domain-specific	 to	 3D	 printing	

(consequently	 identifying	 domain-specific	 opinion	 leadership),	 although	 this	 does	 not	 dismiss	

opinion	 leaders	 from	potentially	being	polymorphic.	The	scale	adopted	 from	Flynn	et	al.	 (1994),	

does	 not	 directly	 address	 certain	 aspects	 of	 the	 theoretical	 opinion	 leader	 as	 identified	 under	

network	 position,	 engagement,	 and	 credibility.	 However,	 the	 three	 characteristics	 are	 arguably	

adequately	addressed	through	the	scale.	For	example,	question	four	asks	respondents	how	likely	

they	are	to	be	asked	about	advice	regarding	the	innovation,	in	comparison	to	their	friends	–	this	

can	be	seen	as	assessing	their	own	credibility.	Thus,	it	is	argued	that	it	is	a	fair	assumption	that	the	

identified	opinion	leaders	through	the	adopted	OL-scale	exhibit	the	three	defining	characteristics	

that	previous	research	on	distinguishing	attributes	has	been	distilled	to.		

To	 summarize,	 the	 chosen	 OL-scale	 is	 not	 argued	 to	 perfectly	 fit	 the	 theoretical	 definition	 of	

opinion	leadership,	although	it	is	the	best	available	alternative.	This	compromise	was	done	as	no	

alternative	scale	with	equal	merit	as	the	one	developed	by	Flynn	et	al.	(1994)	could	be	found,	and	

developing	a	new	scientifically	sound	scale	for	identifying	opinion	leaders	is	beyond	the	focal	area	

of	 this	 study.	 Importantly,	 the	 adopted	 opinion	 leadership	 scale	 does	 in	 no	way	 contradict	 the	

provided	definition	of	opinion	 leaders	 –	 it	 is	 rather	 simply	broader	 in	 its	 identification.	 In	other	

words,	 if	a	new	scale	would	be	developed,	the	questions	from	Flynn	(1994)	could	still	apply,	but	

with	 the	 possible	 addition	 of	 supplementary	 variables	 such	 as	 personality	 traits.	 This	 would	

suggest	 that	 portions	 of	 the	 opinion	 leaders	 identified	 using	 Flynn’s	 (1994)	 scale	would	 also	 be	

identified	using	a	new	scale.		

	

	

USE OF THE OPINION LEADERSHIP SCALE FOR THE PRESENT 

STUDY 

	

The	 scale	 for	 identifying	 opinion	 leaders	 can	 be	 applied	 in	 various	 ways,	 it	 can	 be	 used	 as	 a	

continuous	measure	for	degree	of	opinion	leadership	based	on	the	respondents	average	score.	Or	
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it	 can	 be	 used	 to	 create	 a	 dichotomy	 of	 opinion	 leaders	 and	 followers,	 which	 is	 the	 approach	

chosen	for	this	study.	By	adopting	the	dichotomy	approach	as	in	alignment	with	King	&	Summers	

(1970)	and	Van	Eck	et	al.	(2011),	one	does	not	distinguish	between	degrees	of	opinion	leadership	

but	 rather	 one	 belongs	 to	 the	 opinion	 leadership	 group	 or	 not	 (categorical)	 (King	 &	 Summers,	

1970;	 van	 Eck,	 et	 al.,	 2011).	 The	 application	 of	 the	 scale	 is	 done	 in	 alignment	 with	 previous	

research,	which	identify	opinion	leaders	as	a	relative	measure.	In	other	words,	there	is	no	specific	

score	that	qualifies	an	individual	as	an	opinion	leader,	but	rather	does	so	by	finding	the	group	of	

top	scoring	individuals	within	the	sample	(thus	a	relative	measure).	To	qualify	as	an	opinion	leader	

one	needs	to	be	among	the	top	29,4%	in	terms	of	average	score	across	the	scale	(van	Eck,	et	al.,	

2011).	The	implication	of	identifying	opinion	leaders	as	top	scoring	29,4%	is	that	in	a	sample	where	

there	 is	 a	high-degree	of	opinion	 leadership	 (a	 relatively	higher	mean	 score),	 individuals	 that	 in	

other	 contexts	 would	 be	 deemed	 as	 influential	 can	 be	 classified	 as	 followers.	 This	 raises	 the	

question	of	construct	validity	of	the	scales	ability	to	truly	identify	opinion	leaders	across	contexts;	

a	 limitation	 addressed	 through	 the	 discussion	 and	 limitation	 section	 of	 this	 thesis.	 The	 benefit	

however	of	applying	the	scale	as	a	dichotomy	is	that	it	allows	a	comparison	between	followers	and	

opinion	leaders,	as	necessary	to	address	the	research	questions	of	this	thesis.	Additionally,	as	this	

study	 finds	 a	 focus	 in	 discussing	 the	 distinguishing	 attributes	 of	 opinion	 leaders	 as	 explanatory	

mechanisms	for	the	findings,	it	would	be	problematic	to	apply	the	scale	as	a	continuous	measure	

for	degree	of	opinion	leadership.	The	attributes	identified	in	previous	studies	are	largely	discussed	

in	terms	of	the	same	dichotomy	of	opinion	leaders	and	non-leaders,	or	followers.	In	other	words,	

previous	 research	 has	 not	 specified	 that	 the	 attributes	 become	more	 accentuated	 as	 degree	 of	

opinion	 leadership	 increases,	but	rather	that	 it	 is	an	attribute	that	has	been	found	present	for	a	

group	of	opinion	leaders	regardless	of	their	varying	degrees.	
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DATA COLLECTION 

COLLECTION PROCEDURE 

	

The	quantitative	research	was	collected	through	an	online	social	survey,	sent	out	to	a	defined	set	

of	 members	 of	 the	 3D	 Hubs	 platform.	 The	 web	 survey	 as	 a	 research	 instrument	 enables	 swift	

distribution	 at	 no	 cost;	 thus,	 it	 is	 possible	 to	 reach	 the	 sample	 quickly	 even	 as	 geographical	

dispersion	 is	evident.	The	3D	Hubs	members	were	reached	through	a	partner	website	to	the	3D	

Hubs	platform,	Thingiverse.com.	The	3D	Hubs	members	were	 identified	on	 the	website	 through	

(1)	sorting	members	by	their	association	to	3D	Hubs,	and	(2)	identifying	active	3D	Hubs	members	

via	the	official	3D	Hubs	community	on	the	thingiverse.com	website.	This	resulted	 in	470	verified	

members	 of	 the	 3D	 Hubs	 platform.	 All	 of	 these	 were	 manually	 contacted	 with	 a	 standardized	

message	describing	the	study	and	asking	 for	 their	participation	by	clicking	the	 link	to	the	survey	

(the	 survey	 platform	 used	 was	 Google	 forms).	 To	 further	 secure	 that	 all	 respondents	 were	

members	of	3D	Hubs,	 the	contact	message	specifically	clarified	that	only	active	members	of	 the	

platform	were	 asked	 to	 participate	 in	 the	 survey	 (it	 is	 worth	 noting	 that	 to	 further	 control	 for	

respondents	membership	in	the	3D	Hubs	platform,	the	survey	asked	respondents	to	copy	their	3D	

Hubs	 page	 URL	 to	 the	 survey).	 The	 3D	 Hubs	members	 who	 are	 active	 on	 the	 Thingiverse.com	

website	are	globally	distributed,	and	constitute	roughly	7%	of	the	total	number	of	active	3D	Hubs	

accounts	(APPENDIX	C).	From	these	470	reached	3D	Hubs	members,	143	responses	were	obtained.	

From	 the	 total	 number	 of	 responses	 only	 3	 were	 female	 (2.1%).	 After	 adjusting	 for	 company	

accounts,	only	one	female	3D	Hubs	member	remained;	that	is	0,9%	of	the	complete	sample	being	

female,	and	99,1%	male.	The	company	account	respondents	were	deleted	as	they	pose	a	risk	to	

the	comparability	of	responses	and	the	lack	of	understanding	for	their	motivations	and	behaviour	

as	non-individuals	in	the	context	of	diffusion	theory	and	opinion	leadership.	Seven	days	after	the	

sample	 was	 contacted,	 the	 survey	 link	 was	 closed	 and	 data	 was	 subsequently	 exported	 to	

Microsoft	Excel	and	IBM	SPSS	for	analysis.	
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SAMPLING AND SAMPLING ERROR 

	

Sampling	 is	 an	 invariable	 and	 crucial	 task	 in	 regards	 to	quantitative	 research	and	will	 affect	 the	

research’s	possibility	to	generalize	the	findings	to	the	entire	population	(Bryman,	2012).	While	the	

population	for	the	first	research	question	regards	all	3D	printing	adopters	active	in	a	peer-to-peer	

platform	similar	to	3D	Hubs,	the	second	research	question’s	population	should	be	considered	the	

theoretical	construct	opinion	leadership.	Thus,	although	the	sample	is	the	same	for	both	research	

questions,	the	universe	of	units	to	which	inferences	are	to	be	made	is	quite	different.	

The	 study	 set	 out	 to	 achieve	 a	 random	 sample	 from	 the	 3D	 Hubs	 platform.	 This	 possibility	 of	

reaching	all	members	of	3D	Hubs	was	agreed	upon	in	June	2015	with	the	community	manager	of	

3D	Hubs.	 In	 order	 to	 achieve	 this	 random	 sample,	 ensuring	 an	 equal	 probability	 of	 all	 platform	

members	to	be	selected,	the	following	steps	were	planned:	

1. Set	a	specific	street	address	in	the	search	function	of	the	3D	Hubs	website	

2. Remove	all	filters	

3. Sort	by	distance	

a. This	generates	457	pages	with	15	hubs	on	each	page	

4. Randomly	 generate	 150	 integers	 between	 1-457	 (as	 decided	 by	 the	 determined	 sample	

size)	

a. The	 randomly	 generated	 150	 numbers	 represent	 page	 numbers	 in	 the	 search	

results	

5. The	 150	 numbers	 are	 ordered	 in	 excel	 from	 low	 to	 high,	 subsequently	 all	 hubs	 on	 the	

randomly	generated	page	numbers	are	distributed	a	web-survey	

	

However,	 due	 to	 rapid	 growth	 and	 global	 recognition,	 the	 3D	Hubs	 platform	 changed	 policy	 of	

member	contact	possibilities;	 this	happened	without	 the	present	study’s	knowledge.	 In	essence,	

from	 being	 able	 to	 freely	 contact	 an	 unlimited	 number	 of	 3D	 Hubs	 members,	 the	 platform	

introduced	a	 limit	of	5	contacts	per	day.	Following	conversations	with	 the	co-founder	of	 the	3D	

Hubs	platform	resulted	in	the	decision	to	use	the	partner	website	of	thingiverse.com	to	reach	the	

3D	Hubs	members;	 the	 limit	was	 not	 possible	 to	 remove	 for	 separate	 accounts	 and	 they	were	
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unwilling	to	release	the	 limit	across	the	platform.	These	events	had	severe	effect	of	the	present	

study’s	ability	to	achieve	satisfactory	sampling	of	the	3D	Hubs	member	population.	

The	achieved	sample	 is	to	be	regarded	as	a	non-probability	sample	as	all	units	 in	the	population	

did	not	have	a	possibility	of	being	selected,	causing	sampling	bias	and	lower	external	validity	than	

planned.	While	 RQ1	would	 achieve	 a	 random	 sample	would	 the	 initial	 sampling	 not	 have	 been	

forced	to	be	changed,	RQ2	would	never	achieve	a	probability	sample.	This	is	due	to	the	focus	on	

the	 theoretical	 opinion	 leader.	 With	 that	 said,	 it	 is	 arguably	 impossible	 to	 achieve	 a	 random	

sample	for	opinion	leaders	as	a	defined	group	of	people	due	to	lack	of	a	common	definition	and	

the	lack	of	any	existing	sampling	frame.	Research	on	the	construct	of	opinion	leaders	does	indeed	

almost	invariably	identify	opinion	leaders	in	defined	setting	with	‘careful’	generalizations	made	to	

their	theoretical	conceptualizations.		

The	sample	size	of	470	was	lower	than	planned	and	it	is	recognized	that	a	larger	sample	size	will	

decrease	the	sampling	error	and	provide	a	more	representative	sample.	However,	the	rather	high	

response	rate	of	30%	did,	to	a	degree,	counteract	the	smaller	than	planned	sample	size.	The	non-

sampling	error	of	non-response	is	acknowledged	as	a	bias	common	in	survey	research	and	evident	

in	the	present	study.	

The	 questionnaire	 was	 written	 and	 distributed	 in	 English;	 as	 such,	 one	 crucial	 aspect	 is	 that	

respondents	can	read	and	understand	English	at	an	acceptable	level,	thus	avoiding	data-collection	

error.	 While	 the	 global	 convenience	 sample	 achieved	 resulted	 in	 respondents	 from	 every	

continent,	the	researchers	experience	of	the	industry	 is	that	adopters	of	3D	printing	have	a	high	

proficiency	of	English.	

	

SURVEY DESIGN 

	

The	 web	 survey	 used	 closed	 questions	 (except	 one	 optional	 question,	 Q15),	 a	 format	 that	 is	

generally	 argued	 to	 be	 easy	 to	 answer	 and	 reduces	 variability	 between	 respondents	 (Bryman,	

2012).	However,	disadvantages	of	 closed	questions	 include	 the	 loss	of	 spontaneity	and	 that	 the	
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questions	are	difficult	to	make	exhaustive	(Bryman,	2012).	Collecting	data	through	a	web	survey	

enables	 one	 to	 standardize	 the	 asking	 and	 recording	 of	 questions;	 this	 will	 arguably	make	 the	

processing	of	responses	more	accurate	and	objective	and	thus	reduce	the	errors	of	the	research.		

Through	a	clear	presentation	layout	and	easily	understood	wording,	the	data-collection	error	was	

minimized.	 That	 is,	 it	 was	 made	 sure	 that	 there	 were	 no	 problems	 with	 any	 question	 being	

confusing	 or	 ambiguous	 in	 the	 way	 it	 was	 asked;	 this	 is	 arguably	 especially	 important	 for	 self-

completion	 questionnaires	 as	 probing	 is	 not	 possible	 (Bryman,	 2012).	 In	 compliance	 with	 best	

practice,	 a	 pre-testing	 of	 the	 survey,	 or	 pilot,	 was	 carried	 out	 before	 the	 administering	 of	 the	

survey.	 The	 survey	 was	 sent	 out	 to	 six	 people	 asking	 for	 feedback	 regarding	 ambiguity	 of	 any	

questions	 and	design	of	 the	 survey.	 The	pilot	was	 successful	with	 alterations	made	 to	 question	

consistency	and	neutrality.	Feedback	from	a	professional	academic	with	English	as	mother	tongue	

secured	that	spelling	and	sentence	construction	was	proper.	The	pre-testing	of	the	survey	helped	

the	 avoidance	 of	 collection	 error	 which	 could	 have	 distorted	 findings	 would	 changes	 not	 have	

been	made.	

Furthermore,	the	question	order	was	not	varied	between	the	surveys	issued	and	the	web	survey	

did	not	allow	respondents	to	skip	questions;	all	questions	had	to	be	answered	for	the	survey	to	be	

considered	complete	and	used	in	the	data	analysis.	Importantly,	the	web	survey	did	not	allow	for	

respondent’s	 to	 answer	 ‘Don’t	 Know’;	 all	 questions	 must	 be	 answered	 with	 an	 attitude.	 It	 is	

recognized	that	this	can	be	critiqued	for	forcing	answers	out	of	respondents	(Bryman,	2012).		

The	web	survey	contains	15	questions,	6	out	of	which	are	specifically	used	for	the	identification	of	

opinion	leaders	as	discussed	above.	The	few	number	of	questions	is	thus	argued	to	not	create	the	

issue	of	“respondent	fatigue”	(Bryman,	2012).	

As	 the	 web	 link	 to	 the	 survey	 was	 distributed,	 the	 research	 rationale	 was	 communicated.	

Arguably,	this	was	a	chance	to	increase	the	response	rate.	With	that	said,	the	rationale	and	invite	

to	 take	 part	 of	 the	 research	was	 not	 be	worded	 in	 a	way	where	 it	was	 deemed	 to	 seem	more	

interesting	 to	 potential	 opinion	 leaders;	 although	 one	 could	 argue	 for	 the	 conceptualization	 of	

opinion	 leaders	 to	 indicate	 their	 disproportional	 willingness	 to	 participate	 in	 such	 a	 domain-

specific	 study.	 This	 potential	 limitation	 is	 recognized.	 It	 is	 further	 acknowledged	 that	

questionnaires	 can	 be	 influenced	 by	 social	 desirability	 bias.	 That	 is,	 a	 respondent	 may	 see	 an	
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answer	to	a	question	as	socially	desirable,	thus	more	likely	to	endorse	that	answer	than	not.		This	

could	further	exacerbate	the	limitation	of	the	opinion	leadership	scale,	which	has	been	criticized	

for	capturing	self-confidence	rather	than	domain	specific	opinion	leadership	(Iyengar,	et	al.,	2011).	

As	 several	 questions	 of	 the	 survey	 ask	 respondents	 to	 retrospectively	 evaluate	 events	 and	

behaviour,	an	additional	limitation	to	our	findings	is	related	to	their	ability	to	accurately	recall	past	

events	(Bryman,	2012);	a	limitation	recognized	in	diffusion	research	as	the	recall	problem	(Rogers,	

2003).	

	

MEASURES  

	

IDENTIFYING OPINION LEADERS 

	

As	discussed	previously,	 the	opinion	 leadership	scale	developed	by	Flynn	et	al.	 (1994)	 is	used	to	

identify	opinion	 leaders.	Based	on	the	average	score	of	 these	6	statements	 the	respondents	are	

categorized	 as	 either	 opinion	 leader	 or	 follower.	 The	 scale	 includes	 the	 following	 6	 statements	

with	a	7-point	Likert-scale:		

Q1.	In	general,	do	you	talk	to	your	friends	and	neighbours	about	3D	printing?		

(1)	Never,	(7)	very	often	

Q2.	When	you	talk	to	your	friends	and	neighbours	about	3D	printing,	do	you...		

(1)	Offer	very	little	information,	(7)	offer	a	great	deal	of	information	

Q3.	During	the	past	6	months,	how	many	people	have	you	told	about	new	3D	printing	

developments?		

(1)	Told	no	one,	(7)	told	a	number	of	people	

Q4.	Compared	to	your	circle	of	friends,	how	likely	are	you	to	be	asked	about	3D	printing?		

(1)	Not	at	all	likely	to	be	asked,	(7)	very	likely	to	be	asked	
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Q5.	In	discussions	of	new	3D	printing	developments,	which	of	the	following	happens	more	

often?		

(1)	Your	friends	tell	you	about	new	3D	printing	developments,	(7)	you	tell	your	friends	about	

new	3D	printing	developments.		

Q6.	In	general,	in	discussions	about	3D	printing	with	friends	and	neighbours,	are	you…	

(1)	Not	used	as	a	source	of	advice,	(7)	often	used	as	a	source	of	advice	

	

MEASURES FOR RESEARCH QUESTION ONE (RQ1) 

	

With	RQ1	this	study	aims	to	capture	whether	the	members,	and	especially	the	opinion	leaders,	of	

3D	Hubs	are	exerting	 social	 influence	 that	pushes	3D	printing	 towards	 the	diffusion	direction	of	

service	or	ownership.	To	determine	their	direction	of	influence,	this	study	includes	two	contagion	

variables	that	aim	to	capture	social	influence	through	recommendation	and	belief.	The	inference	

from	recommendation	 to	pushing	direction	of	diffusion	 is	 justified	 through	the	 literature	 review	

that	 clearly	 argues	 that	what	 is	 being	 communicated	 is	 what	 is	 being	 diffused.	 To	 capture	 this	

variable	in	the	survey	the	following	statement	was	included	with	a	7-point	Likert	scale:	

Q7.	When	I	talk	to	people	I	usually	recommend	them	to	use	the	service	of	3D	Hubs	rather	

than	buying	their	own	printer.		

(1)	Strongly	disagree,	(7)	strongly	agree	

As	discussed	in	the	literature	review,	communication	is	the	core	mechanism	for	diffusion	but	there	

are	 several	 additional	 social	 influence	 mechanisms.	 As	 discussed	 these	 include	 social	 signals	

(Peres,	et	al.,	2010),	peer	imitation	(Aral,	2011)	(Langley,	et	al.,	2012),	and	social	norms	(Nejad,	et	

al.,	2014).	 In	an	attempt	 to	capture	 these	additional	social	 influences,	 the	personal	belief	of	 the	

respondents	 is	 taken	as	an	 indicator	 for	 the	diffusion	direction	 in	which	they	are	pushing.	Using	

belief	to	 infer	the	direction	of	social	 influence	was	 inspired	by	Van	Den	Bulte	and	Wuyts	(2007),	

who	 discussed	 the	 significance	 of	 belief	 updating	 on	 social	 influence	 (Van	 den	 Bulte	 &	Wuyts,	
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2007).	 To	 account	 for	 the	 additional	 social	 influence	mechanisms	 separated	 from	 interpersonal	

communication,	the	following	statement	was	included	with	a	7-point	Likert	scale.		

Q8.	I	think	it	is	more	beneficial	for	the	majority	of	people	to	use	3D	printing	as	a	service	

rather	than	buying	their	own	3D	printer.	

(1)	Strongly	disagree,	(7)	strongly	agree	

The	3D	printing	technology	is	growing	quickly	and	three	trends	are	generally	believed	to	have	the	

greatest	effect	on	the	success	of	3D	printing	–	reduction	in	complexity,	lower	price,	and	more	and	

better	 defined	 application	 areas.	 Not	 acknowledging	 these	 trends	 in	 regards	 to	 direction	 of	

diffusion	 would	 be	 insensitive	 to	 opinion	 leaders’	 responsiveness	 to	 the	 technology’s	

developments.	Thus,	to	not	only	provide	results	that	are	relevant	for	the	diffusion	direction	today	

(a	static	approach),	three	additional	variables	have	been	included.	These	three	variables	help	this	

study	 describe	 the	 direction	 in	 which	 opinion	 leaders	 push	 3D	 printing	 by	 asking	 about	 the	

believed	 benefit	 of	 the	 technology	 in	 light	 of	 the	 unavoidable	 technological	 and	 commercial	

development	of	3D	printing.	Not	being	suitable	to	ask	what	they	will	communicate	in	the	future,	

the	variables	capture	their	belief	and	as	such	it	is	argued	for	these	to	be	indicative	of	their	future	

communication	 and	 behaviour.	 The	 following	 statements	 were	 included	 with	 a	 7-point	 Likert	

scale:	

Q9.	The	benefit	of	people	using	3D	printing	as	a	service	instead	of	buying	their	own	printer	

is	only	temporary,	until	3D	printers	become	easier	to	use.		

(1)	Strongly	disagree,	(7)	strongly	agree	

Q10.	The	benefit	of	people	using	3D	printing	as	a	service	instead	of	buying	their	own	printer	

is	only	temporary,	until	3D	printers	become	cheaper.	

(1)	Strongly	disagree,	(7)	strongly	agree	

Q11.	The	benefit	of	people	using	3D	printing	as	a	service	instead	of	buying	their	own	printer	

is	only	temporary,	until	3D	printers	has	more	obvious	application	areas.		

(1)	Strongly	disagree,	(7)	strongly	agree	

Q9	address	a	major	 adoption	barrier	within	 the	 current	 consumer	3D	printing	 industry;	 that	3D	

printers	are	still	rather	difficult	to	operate	and	require	certain	technical	skills.	Q10	address	another	
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adoption	barrier	to	consumers	purchasing	their	own	printer,	namely	that	they	are	expensive.	Q11	

address	 the	 fact	 that	 for	 the	 majority	 of	 people,	 the	 current	 desktop	 3D	 printers	 have	 few	

apparent	application	areas	beyond	prototyping	and	hobby	prints.	The	respondents	are	assumed	to	

understand	the	issues	that	Q9-Q11	address	as	they	are	from	a	community	within	3D	printing	and	

these	three	issues	are	regarded	as	common	knowledge	within	the	domain.	For	the	benefit	of	the	

reader	these	three	trends	were	also	explained	within	the	introduction	chapter	of	this	study.		

	

MEASURES FOR RESEARCH QUESTION TWO (RQ2) 

	

RQ2	 aims	 to	 explore	 whether	 opinion	 leaders	 value	 becoming	 more	 influential	 through	 a	 firm	

setting.	To	achieve	this	aim	this	study	uses	the	firm	setting	of	3D	Hubs	as	it	was	previously	argued	

to	 be	 a	 setting	 that	 enhances	 the	 three	 defining	 characteristics	 of	 opinion	 leaders;	 credibility,	

engagement	and	network	position.	The	questions	in	the	survey	that	aim	to	answer	RQ2	measure	

the	respondents’	valuation	of	the	aspects	of	the	firm	setting	that	are	argued	to	enhance/leverage	

the	influence	of	opinion	leaders.	The	questions	are	measured	on	a	7-point	Likert-scale.		

The	first	statement	addresses	the	aspect	of	the	firm	setting	that	leverages	opinion	leaders	defining	

characteristic	of	network	position.		

Q12.	3D	Hubs	is	valuable	to	me	as	it	enables	me	to	connect	with	more	people	interested	in	

3D	printing.		

(1)	Strongly	disagree,	(7)	strongly	agree	

The	first	statement	aims	to	measure	to	what	extent	3D	Hubs’	ability	to	enhance	network	position	

of	 their	members	 is	valued.	Network	position	does	not	only	 include	number	of	connections,	but	

also	 your	 position	 within	 a	 social	 system,	 and	 the	 nature	 of	 the	 ties	 to	 your	 connections.	 The	

statement	was	phrased	to	be	as	representative	as	possible	for	network	position,	while	still	being	

easily	comprehendible	by	the	respondents.	As	a	result	not	all	aspects	of	network	position	can	be	

captured.	
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The	 second	 statement	 addresses	 the	 aspect	 of	 the	 firm	 setting	 that	 leverages	 opinion	 leaders	

defining	characteristic	of	engagement.		

Q13.	3D	Hubs	is	valuable	to	me	as	it	provides	incentives	and	enables	me	to	be	more	

engaged	within	3D	printing.	

	(1)	Strongly	disagree,	(7)	strongly	agree	

The	second	statement	aims	to	measure	to	what	extent	3D	Hubs’	ability	to	enhance	engagement	of	

their	 members	 is	 valued.	 The	 defining	 characteristic	 of	 engagement	 includes	 elements	 of	 both	

motivation	and	actual	behaviour.	Thus,	the	firm	setting	can	be	leveraging	in	that	it	is	the	setting	in	

which	they	engage	or	the	setting	that	motivates	them	to	engage	elsewhere.	It	is	explained	within	

the	 case	 description	 how	 3D	 Hubs	 as	 a	 setting	 enable	 the	 leveraging	 of	 both	 the	 elements	 of	

engagement.	 By	 including	 “incentives”	 and	 “enables”	 in	 the	 statement	 it	 is	 phrased	 to	 best	

capture	both	the	motivating	and	enabling	aspects	of	engagement.	However,	the	word	‘incentive’	

might	 be	 understood	 as	 simply	 the	monetary	 incentive	 the	members	 have	 for	 engaging	 on	 the	

platform,	thus	the	measure	can	be	argued	to	be	limited	in	addressing	other	motivational	aspects	

of	the	firm	setting.		

The	 third	 statement	 addresses	 the	 aspect	 of	 the	 firm	 setting	 that	 leverages	 opinion	 leaders	

defining	characteristic	of	credibility.		

Q14.	3D	Hubs	is	valuable	to	me	as	it	provides	me	with	more	opportunities	to	expand	my	

knowledge	about	3D	printing.	

	(1)	Strongly	disagree,	(7)	strongly	agree	

The	 third	 statement	 aims	 to	measure	 to	what	 extent	 3D	Hubs’	 ability	 to	 enhance	 credibility	 of	

their	members	 is	 valued.	 Credibility	 refers	 to	 that	 opinion	 leaders	 are	 perceived	more	 credible	

within	the	domain	than	the	followers,	and	it	stems	from	their	knowledge	and	personality	traits	–	

as	explained	in	the	literature	review.	The	question	focuses	on	the	knowledge	element	of	credibility	

for	two	reasons.	First,	 if	the	question	asked	whether	they	value	3D	Hubs	because	it	makes	them	

more	 credible,	 it	 would	 indirectly	 ask	 the	 respondents	 to	 assess	 their	 own	 relative	 credibility	

within	 the	 domain,	which	 has	 a	 known	 association	with	 opinion	 leadership	 (Gnambs	&	 Batinic,	

2013).	 Second,	 personality	 traits	 is	 the	 one	 element	 of	 the	 defining	 characteristics	 of	 opinion	



	 Diffusion	of	3D	Printing	and	Leveraging	Opinion	Leadership	 	
	

	
	

82	

leaders	that	are	innate	to	the	individuals,	thus	was	not	seen	as	something	a	firm	would	explicitly	

enhance.		

The	measures	above	address	individuals’	valuation	of	a	theoretical	construct	(opinion	leadership’s	

defining	characteristics)	 in	 the	context	of	a	practical	 setting	 (3D	Hubs).	Thus	 in	order	 to	address	

the	research	question	 in	an	operational	manner	 it	 is	clear	 that	 the	measures	carry	 limitations	 in	

their	ability	to	fully	represent	the	theoretical	constituents.	Therefore	the	design	of	the	questions	

required	prioritization	of	capturing	the	essential	elements	of	the	theoretical	construct	while	also	

ensuring	that	the	statements	are	easily	comprehendible	by	the	respondents.	It	is	recognized	that	

the	 measures	 could	 have	 been	 established	 through	 closer	 discussions	 of	 the	 opinion	 leader	

construct	 with	 recognized	 experts	 in	 the	 field;	 such	 judgment	 of	 the	measures	 could	 establish	

higher	face	validity.	However,	the	lack	of	network	in	the	academic	field	rendered	this	not	possible.	

		

ADDITIONAL MEASURES IN THE SURVEY THAT ARE UNRELATED TO RQ1 & 

RQ2 

	

The	survey	starts	by	asking	the	respondents	the	following	five	questions:	

1. Location	(City)	

2. Link	to	your	3D	Hubs	page		

3. Age	(select	an	age	group)	

4. Gender	

5. Personal	or	Company	Hub	page	

	

Location,	age,	and	gender	were	included	for	the	purpose	of	simply	describing	the	composition	of	

the	 sample	 to	 illustrate	who	 participated	 in	 the	 study,	 a	 summary	 can	 be	 seen	 in	 Appendix	 D.	

Importantly,	these	variables	are	not	indicative	for	opinion	leadership.	Asking	for	a	link	to	their	3D	

Hubs	page	was	done	to	ensure	that	the	respondents	in	fact	do	operate	their	own	hub	at	3D	Hubs.	

The	fifth	questions	asking	whether	they	have	a	personal	or	a	company	hub	page	was	included	to	

filter	out	all	company	page	respondents	from	the	sample.		
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An	additional	question	(Q15)	is	included	at	the	end	of	the	web-survey.	Unlike	the	other	questions	

Q15	is	an	open	question,	which	allows	the	respondents	to	express	additional	thoughts	within	the	

survey	topic.	The	primary	reason	for	including	Q15	is	to	offer	valuable	input	from	the	members	to	

3D	 Hubs,	 on	what	 they	 value	 about	 the	 peer-to-peer	 concept	 and	 how	 it	 could	 change	 as	 the	

technology	and	market	matures.	Thus,	Q15	 is	not	 included	within	the	analysis	section	as	 it	does	

not	 address	 RQ1,	 but	 instead	 is	 presented	 in	 the	 appendix	 for	 the	 benefit	 of	 the	 relevant	

employees	at	3D	Hubs	(see	Appendix	E).		

Q15.	What	about	3D	printing	do	you	think	makes	it	suitable	to	be	sold	as	a	service	and	how	

could	this	change	in	the	future?

	

DATA ANALYSIS 

	

This	 section	 outlines	 the	 methods	 used	 to	 analyse	 the	 data	 from	 the	 survey.	 The	 first	 step	 is	

preparation	of	the	data	for	analysis.	The	survey	responses	were	exported	from	Google	Forms	into	

Microsoft	Excel,	and	reviewed	through	the	following	two	steps	to	prepare	the	data	for	analysis.		

1. Sort	data	by	response	to	Q5	(Personal	or	Company	hub)	then	delete	all	company	hub	

responses.		

2. Go	through	responses	one	by	one	to	identify	outliers.		

	

The	second	step	for	the	data	analysis	requires	the	categorization	of	opinion	leaders	and	followers	

among	the	respondents.	This	 is	done	based	on	the	average	score	that	the	respondents	have	for	

the	6-item	opinion	leadership	scale.	In	alignment	with	King	&	Summers	(1970)	and	Van	Eck	et.	al	

(2011),	the	top	scoring	29.4%	of	the	scale	are	defined	as	the	opinion	leaders,	leaving	the	bottom	

70.6%	 categorized	 as	 followers	 (King	 &	 Summers,	 1970;	 van	 Eck,	 et	 al.,	 2011).	 To	 define	 the	

opinion	 leaders	 as	 the	 top	 scoring	 29.4%	 on	 the	 scale	 is	 a	 key	 assumption	 of	 this	 study.	 The	

following	steps	were	taken	to	analyse	the	responses	to	the	opinion	leadership	scale	(Q1-Q6):	
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1. Visualize	 the	 responses	 for	 each	 of	 the	 questions	 within	 the	 OL	 scale	 through	

histograms		

2. Test	the	internal	reliability	of	the	scale	using	SPSS	to	calculate	Cronbach’s	Alpha.		

3. Add	a	column	within	response	data	with	the	average	score	of	the	6	opinion	leadership	

questions	for	each	respondent.		

4. Sort	data	by	average	OL	score	(high	to	low)	and	identify	the	top	29.4%.	

5. Calculate	 the	 following	 descriptive	 statistics	 for	 Q1-Q6	 and	 for	 the	 average	 score	 to	

describe	the	distribution	of	the	responses:	

a. Mean	

b. Standard	Deviation	

c. Median	

	

In	 accordance	 with	 the	 division	 of	 the	 sample	 into	 opinion	 leaders	 and	 followers,	 RQ1	 will	 be	

addressed	 using	 descriptive	 statistics	 to	 analyse	 the	 variables;	 ‘Service	 >	 Ownership	

Recommendation’	 (Q7),	 ‘Belief	 in	 Service	 for	 Majority’	 (Q8),	 ‘Ownership	 Once	 Easier	 to	 User	

Printers’	 (Q9),	 ‘Ownership	 Once	 Cheaper	 Printers’	 (Q10),	 and	 ‘Ownership	 Once	 More	 Obvious	

Application	Areas’	(Q11)	for	the	two	groups.	The	data	will	be	analysed	through	the	following	steps:		

	

1. Visualize	the	responses	for	each	variable	in	histograms.		

2. Compute	the	following	descriptive	statistics	for	all	five	variables	for	the	whole	sample:	

a. Mean	

b. Standard	Deviation	

c. Median	

3. Compute	the	same	statistics	after	dividing	the	sample	 into	the	two	groups	of	opinion	

leaders	and	followers.		

4. To	compare	if	there	is	a	significant	difference	in	means	between	the	groups,	use	SPSS	

to	calculate	a	Mann-Whitney	U	test	for	each	variable.		

	

These	 four	 steps	 are	 repeated	 for	 the	 three	 variables	 related	 to	 the	 second	 research	 question,	

‘Connections’	(Q12),	‘Engagement’	(Q13),	and	‘Knowledge’	(Q14).	The	statements	for	all	variables	
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for	RQ1	of	RQ2	are	measured	using	a	7-point	Likert-scale.	This	study	 interprets	any	score	above	

4.0	as	an	agreement	of	the	statement,	a	score	of	4.0	as	a	neutral	stance	to	the	statement,	and	a	

score	below,	4.0	as	disagreement	with	the	statement.		

	

The	 nonparametric	 Mann-Whitney	 U	 test	 is	 used	 to	 compare	 difference	 between	 the	 opinion	

leader	and	follower	groups.	The	Mann-Whitney	U	test	is	used	in	favour	of	an	independent	t-test	

due	 to	 the	 ordinal	 data	 obtained	 (Nachar,	 2008);	 the	 independent	 t-test	 assumes	 normal	

distribution	 and	 is	 not	 suggested	 for	 use	with	ordinal	 data.	 The	Mann-Whitney	U	 test	 does	not	

assume	any	assumptions	related	to	the	distribution	and	can	be	used	using	unequal	sample	sizes	

(Nachar,	 2008),	 as	 is	 the	 case	 for	 this	 study.	 The	 results	 of	 the	 Mann-Whitney	 U	 tests	 are	

presented	as	p-values,	with	this	study	adopting	a	significance	level	of	p<0.05.	Hence,	if	the	p-value	

is	above	0.05	the	difference	in	means	cannot	be	dismissed	from	being	obtained	due	to	a	matter	of	

chance.	The	null	hypothesis	of	the	Mann-Whitney	U	test	is	that	opinion	leaders	and	followers	have	

the	same	scoring	tendency	at	the	5%	level.	The	statistical	significance	of	the	dependent	variables	–	

Q7-Q14	 –	 was	 tested	 against	 the	 independent	 variable	 of	 opinion	 leadership	 consisting	 of	 the	

sample	dichotomies	of	opinion	leaders	and	followers.		
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CHAPTER 4 – RESULTS, ANALYSIS & 

DISCUSSION 
	

RESULTS AND DATA ANALYSIS 

	

This	 section	has	been	 structured	 into	 three	 subparts:	Opinion	 Leadership,	 Research	Question	1,	

and	Research	Question	2.	The	complete	data	set	consists	of	143	responses,	of	which	29	responses	

were	removed	as	they	belonged	to	company	accounts.	One	respondent	was	deleted	for	extremely	

unlikely	responses	across	the	questionnaire	(answered	each	question	with	a	1).	The	final	data	set	

used	 for	 results	 and	 analysis	 thus	 comprised	 113	 complete	 responses.	 Interestingly,	 all	

respondents	 but	 one	 were	 male	 (male,	 n=112;	 female,	 n=1).	 The	 two	 subparts	 of	 Research	

Question	1,	and	Research	Question	2,	are	further	divided	into	two	sections	each,	one	for	results	

and	analysis,	and	one	for	discussion	of	key	findings.		

	

OPINION LEADERSHIP 

	

Questions	 1	 to	 6	 comprise	 the	 opinion	 leadership	 scale	 of	 the	 research	 instrument	 of	 the	

distributed	web-survey,	aimed	at	identifying	domain	specific	opinion	leaders	of	the	respondents	in	

the	field	of	3D	printing.	The	scale	was	tested	for	internal	reliability	using	Cronbach’s	alpha	and	was	

found	to	have	an	acceptable	reliability	coefficient	of	0.71	(Appendix	C);	however,	the	score	did	not	

reach	an	excellent	score	of	above	0.8,	as	has	been	the	case	for	some	previous	studies	using	the	

same	scale	and	questioning	 (Flynn,	et	al.,	1994;	 Iyengar,	et	al.,	2011).	The	 self-reported	opinion	

leadership	 variable	 was	 constructed	 by	 taking	 the	 average	 of	 the	 six	 questions	 for	 each	

respondent;	this	gave	a	range	of	values	between	the	scale	maximum	of	7.0	(total	score	42)	and	3.0	
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(total	score	18)	(Graph	1).	The	distribution	of	the	opinion	leadership	variable	is	negatively	skewed,	

with	93%	of	 respondents	 attaining	an	average	 score	of	 5	or	 above;	Graph	1	 shows	 the	average	

opinion	 leadership	 score	 across	 all	 respondents.	 The	 average	 opinion	 leadership	 score	 of	 the	

respondents	was	 5.60	with	 a	 standard	deviation	of	 0.92.	Descriptive	 statistics	 for	 the	 individual	

questions	within	the	scale	can	be	found	in	the	appendix	(Appendix	F).		

	

GRAPH 1 – THE FREQUENCY OF THE AVERAGE OPINION LEADERSHIP (OL) SCORES (N=113)  

	

To	 illustrate	 how	 the	 individual	 questions	within	 the	 scale	 contribute	 to	 the	 opinion	 leadership	

score,	 histograms	 have	 been	 included	 below.	 The	 histograms	 illustrate	 how	 dispersed	 the	

respondents	were	for	the	six	different	variables	that	comprise	the	scale.		
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GRAPHS 2-7 – ANSWER DISTRIBUTION OF THE OL SCALE (N=113) – FREQUENCY (Y-AXIS) AND SCORE 

(X-AXIS) 

	

The	aim	of	the	scale	is	to	identify	a	defined	group	of	opinion	leaders	within	the	sample	in	order	to	

answer	RQ1	and	RQ2.	In	alignment	with	previous	use	of	the	self-reported	opinion	leadership	scale	

for	allocation	of	a	dichotomy	of	opinion	leaders	and	followers	(King	&	Summers,	1970)	(van	Eck,	et	

al.,	2011),	the	limit	of	29.4%	of	top	scorers	of	the	scale	will	be	used	to	define	the	opinion	leader	

group.	However,	as	this	percentile	falls	within	a	mean	score	of	6.17,	the	upper	limit	was	increased	

to	the	first	higher	average	score	(6.33).	This	creation	of	subsamples	defines	the	top	26.5%	(n=30)	

as	opinion	leaders	and	the	lower	73.5%	(n=83)	as	followers.	The	opinion	leaders	(top	26.5%)	have	

an	opinion	leadership	self-assessment	mean	of	6.62	(SD=0.25),	and	a	median	of	6.5.	The	followers	

(lower	73.5%)	have	a	mean	of	5.23	(SD=0.79),	and	a	median	of	5.5.	 In	essence,	the	result	of	the	

scale	 is	 the	 identification	 of	 30	 respondents	whom	qualify	 as	 opinion	 leaders	 for	 3D	printing,	 a	

group	that	will	be	compared	to	the	remaining	83	followers	for	the	two	research	questions.		
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RESEARCH QUESTION ONE 

	

	

 

RQ1 – RESULTS 

	

This	study	presents	five	variables16	aimed	at	addressing	RQ1,	each	of	which	are	analysed	for	the	

opinion	 leaders	 (n=30),	 the	 followers	 (n=83),	 and	 the	 complete	 sample	 (n=113).	 To	 determine	

whether	there	is	a	significant	difference	between	the	opinion	leaders	and	followers	for	these	five	

variables,	 the	mean	 scores	will	 be	 compared	between	 the	opinion	 leaders	 and	 follower	 groups.	

Table	3-5	below	contain	descriptive	statistics	of	the	five	variables	for	the	group	of	opinion	leaders,	

followers,	and	all	respondents.	Table	6	as	seen	below	show	the	results	for	the	analysis	in	terms	of	

p-values	 when	 comparing	 the	 means	 of	 opinion	 leaders	 and	 followers	 for	 each	 variable	 (SPSS	

output	of	the	Mann-Whitney	U	tests	to	be	found	in	Appendix	C).		

TABLE 3 – DESCRIPTIVE STATISTICS FOR RQ1 OPINION LEADERS 

Descriptive	statistics	-	Opinion	Leaders	(n=30)	
Variable		 Mean	(SD)	 95%	CI	 Median	 Count	
Q7.	Service	>	Own.	 4.27	(1.53)	 [3.70,	4.84]	 4.00	 30	
Q8.	Service	Major.	 4.77	(1.81)	 [4.09,	5.44]	 5.00	 30	
Q9.	Easier	to	use	 4.63	(1.87)	 [3.94,	5.33]	 5.00	 30	
Q10.	Cheaper	 4.23	(1.79)	 [3.56,	4.90]	 5.00	 30	
Q11.	Application	areas	 4.03	(1.92)	 [3.32,	4.75]	 4.00	 30	

TABLE 4 – DESCRIPTIVE STATISTICS FOR RQ1 FOLLOWERS 

Descriptive	statistics	-	Followers	(n=83)	
Variable		 Mean	(SD)	 95%	CI	 Median	 Count	
Q7.	Service	>	Own.	 4.40	(1.55)	 [4.08,	4.65]	 4.00	 83	
Q8.	Service	Major.	 5.11	(1.55)	 [4.72,	5.32]	 5.00	 83	
Q9.	Easier	to	use	 4.67	(1.69)	 [4.31,	5.04]	 5.00	 83	
Q10.	Cheaper	 4.60	(1.86)	 [4.20,	5.01]	 5.00	 83	
Q11.	Application	areas	 4.41	(1.71)	 [4.04,	4.78]	 4.00	 83	

																																																								
16	As	presented	in	the	measures	section	of	methodology	chapter	

RQ1:	Are	the	members	of	3D	Hubs	–	with	emphasis	on	opinion	leaders	–	pushing	the	diffusion	

direction	of	3D	printing	towards	a	service	rather	than	an	ownership	technology?	
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TABLE 5 – DESCRIPTIVE STATISTICS FOR RQ1 ALL RESPONDENTS 

Descriptive	statistics	-	All	respondents	(n=113)	
Variable		 Mean	(SD)	 95%	CI	 Median	 Count	
Q7.	Service	>	Own.	 4.36	(1.54)	 [4.08,	4.65]	 4.00	 113	
Q8.	Service	Major.	 5.02	(1.62)	 [4.72,	5.32]	 5.00	 113	
Q9.	Easier	to	use	 4.66	(1.73)	 [4.34,	4.99]	 5.00	 113	
Q10.	Cheaper	 4.50	(1.84)	 [4.16,	4.85]	 5.00	 113	
Q11.	Application	areas	 4.31	(1.77)	 [3.98,	4.64]	 4.00	 113	
	

TABLE 6 – MANN-WHITNEY U TEST FOR Q7-Q11 

Mann-Whitney	U	test	between	
Opinion	Leaders	(n=30)	and	Followers	

(n=83)	
Variable		 P-value	
Q7.	Service	>	Own.	 0.50	
Q8.	Service	Major.	 0.43	
Q9.	Easier	to	use	 0.88	
Q10.	Cheaper	 0.34	
Q11.	Application	areas	 0.33	
	

SERVICE > OWNERSHIP RECOMMENDATION 

The	first	variable	is	termed	‘Service	>	Ownership	Recommendation’,	and	it	captures	to	what	degree	

the	respondents	state	to	recommend	others	to	use	the	service	of	3D	printing	rather	than	to	buy	a	

3D	printer.	A	score	above	4.0	indicates	that	the	respondent	recommends	service	more	frequently.	

The	opinion	leaders	have	a	mean	of	4.27	(SD=1.53),	and	a	median	of	4.	However,	the	lower	bound	

value	of	the	95%	confidence	interval	of	their	mean	is	below	4.0	(3.70).	Thus,	the	opinion	leaders	

cannot	be	said	with	95%	confidence	to	recommend	service	more	frequently	than	ownership.	The	

followers	had	a	higher	mean	with	4.40	(SD=1.55),	a	median	of	4,	and	the	lower	bound	value	of	the	

95%	 confidence	 interval	 for	 the	mean	 is	 above	 4.0.	 Although	 the	means	 are	 different	 between	

opinion	leaders	and	followers,	from	the	Mann-Whitney	U	test	we	get	a	p-value	of	0.5,	hence	we	

cannot	 reject	 the	 null	 hypothesis	 that	 opinion	 Leaders	 and	 followers	 have	 the	 same	 scoring	

tendency	 	 at	 the	 5%	 level.	 Looking	 at	 the	 complete	 sample	 the	mean	 is	 4.36	 (SD=1.54)	 with	 a		

median	of	4.	Thus,	the	result	from	this	variable	indicates	that	the	sample	of	3D	Hubs	members	is	

pushing	the	diffusion	direction	of	3D	printing	towards	service	rather	than	ownership	technology	.		
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GRAPH 8 – ANSWER DISTRIBUTION OF Q7 (N=113) – FREQUENCY (Y-AXIS) AND SCORE (X-AXIS) 

		

The	 histogram	 above	 shows	 the	 distribution	 of	 answers	 across	 the	 complete	 sample	 for	 the	

variable	‘Service	>	Ownership	Recommendation’,	showing	that	a	large	share	(52%)	of	the	sample	in	

fact	 scored	 4,	 yet	 there	 is	 a	 slight	 negative	 skewness.	 In	 essence,	 the	 results	 show	 that	 the	

respondents	 are	 recommending	 service	 more	 frequently	 than	 ownership,	 and	 there	 is	 no	

significant	difference	between	the	means	of	the	opinion	leaders	and	followers.		

	

BELIEF IN SERVICE FOR MAJORITY 

The	 second	 variable	 is	 termed	 ‘Belief	 in	 Service	 for	 Majority’.	 It	 captures	 to	 what	 degree	 the	

respondents	 believe	 consuming	 3D	 printing	 as	 a	 service	 is	 more	 beneficial	 for	 the	 majority	 of	

people.	 A	 score	 above	 4.0	 indicates	 an	 agreement	 that	 for	 the	 majority	 of	 people	 service	 is	

currently	more	beneficial	than	buying	a	printer.		

The	 opinion	 leaders	 have	 a	mean	 of	 4.77	 (SD=1.81)	 and	 a	median	 of	 5.	 Additionally	 the	 lower	

bound	value	of	the	95%	confidence	interval	falls	above	4.0	(4.09),	thus	the	opinion	leaders	state	to	

agree	that	service	is	currently	more	beneficial	for	the	majority	of	people.	Similarly,	the	followers	

have	 a	 mean	 of	 5.11	 (SD=1.55)	 and	 median	 of	 5.	 Thus,	 followers	 display	 an	 even	 stronger	

agreement	than	the	opinion	leaders	with	that	service	is	more	beneficial	for	the	majority.	Although	
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followers	display	a	higher	mean	than	the	opinion	leaders,	the	Mann-Whitney	U	test	reveal	that	it	

cannot	be	dismissed	as	a	matter	of	chance	for	this	sample.		

	

GRAPH 9 – ANSWER DISTRIBUTION OF Q8 (N=113) – FREQUENCY (Y-AXIS) AND SCORE (X-AXIS) 

	

The	 histogram	 above	 shows	 the	 distribution	 of	 answers	 across	 the	 complete	 sample	 for	 the	

variable	 ‘Belief	 in	 Service	 for	 Majority’,	 showing	 that	 the	 most	 frequent	 score	 was	 6	 (26%),	

followed	by	7	and	4.	Only	19	respondents	scored	1-3,	while	70	respondents	score	5-7.	The	mean	

for	the	sample	as	a	whole	 is	5.02	(SD=	1.62)	and	the	median	 is	5.	 In	essence,	this	variable	show	

that	according	to	the	respondents’	stated	belief,	the	members	(opinion	leaders	and	followers)	of	

3D	Hubs	are	pushing	for	service	over	ownership	for	3D	printing.		

	

OWNERSHIP ONCE EASIER TO USE PRINTERS 

The	 third	 variable	 is	 termed	 ‘Ownership	 Once	 Easier	 to	 Use	 Printers’,	 and	 it	 captures	 to	 what	

degree	the	respondents	believe	that	service	will	be	beneficial	until	3D	printers	become	easier	to	

use.	A	 score	above	4.0	 indicate	an	agreement	 that	 the	benefit	of	 service	 is	 temporary	until	 the	

printers	will	 become	easier	 to	use.	 In	 relation	RQ1,	 it	 together	with	 the	 following	 two	variables	

address	how	the	direction	of	diffusion	being	pushed	by	opinion	leaders	and	followers	can	change	
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based	 on	 three	major	 trends/developments	 in	 the	 industry17.	 Thus,	 acknowledging	 the	 dynamic	

nature	of	the	direction	of	diffusion.		

The	opinion	leaders	have	a	mean	of	4.63	(SD=1.87)	with	a	median	of	5,	which	indicates	that	they	in	

fact	see	that	the	benefit	of	service	will	deteriorate	once	printers	become	easier	to	use.	However,	

the	 lower	bound	value	of	the	95%	confidence	 interval	 is	at	3.94,	thus	 it	cannot	be	stated	with	a	

95%	confidence.	The	 followers	have	a	mean	of	4.67	 (SD=1.69)	and	median	of	5.	Also,	 the	 lower	

bound	value	of	the	95%	confidence	interval	is	above	4,	thus	shows	a	stronger	agreement	for	this	

variable	 than	 the	opinion	 leaders.	 	However,	 the	Mann-Whitney	U	 test	 reveal	 that	 also	 for	 this	

variable	 the	 difference	 in	 means	 between	 followers	 and	 opinion	 leaders	 can’t	 statistically	 be	

dismissed	from	being	a	matter	of	chance.		

	

GRAPH 10 – ANSWER DISTRIBUTION OF Q9 (N=113) – FREQUENCY (Y-AXIS) AND SCORE (X-AXIS) 

	

The	 histogram	 above	 shows	 the	 distribution	 of	 answers	 across	 the	 complete	 sample	 for	 the	

variable	‘Ownership	Once	Easier	to	Use	Printers’,	showing	that	the	most	frequent	score	was	5,	and	

a	 clear	 negative	 skewness	 of	 the	 scores.	 Looking	 at	 the	 sample	 as	 a	 whole,	 the	 mean	 is	 4.66	

(SD=1.73)	and	median	of	5.	Thus	this	variable	indicates	that	the	direction	of	diffusion	that	opinion	

leaders	and	followers	push	for	will	shift	in	the	benefit	of	ownership	once	printers	become	easier	to	

use.	

																																																								
17	See	introduction	chapter	for	an	explanation	of	the	three	trends	
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OWNERSHIP ONCE CHEAPER PRINTERS 

This	fourth	variable	is	termed	‘Ownership	Once	Cheaper	Printers’,	and	captures	a	similar	measure	

to	the	previous	variable	but	instead	of	ease	of	use,	it	looks	at	the	decrease	of	price	of	printers.	In	

other	 words,	 once	 printers	 become	 cheaper,	 do	 the	 respondents	 believe	 that	 the	 benefit	 of	

service	over	ownership	will	deteriorate?	A	score	above	4.0	indicates	an	agreement.		

The	opinion	 leaders	have	a	mean	of	4.23	 (SD=1.79)	and	median	of	5,	 indicating	agreement	 that	

falling	prices	of	3D	printers	will	lead	to	decreased	benefit	of	service.	However,	the	lower	value	for	

the	 95%	 confidence	 interval	 falls	 below	 4.0.	 The	 followers	 have	 a	 slightly	 higher	mean	 of	 4.63	

(SD=1.86)	 and	 median	 of	 5.	 As	 for	 the	 previous	 variables	 the	 followers	 score	 higher	 than	 the	

opinion	leaders.	Yet,	this	difference	in	means	can’t	be	said	to	be	significantly	independent	as	the	

Mann-Whitney	U	test	results	in	Table	6	indicate.		

	

GRAPH 11 – ANSWER DISTRIBUTION OF Q10 (N=113) – FREQUENCY (Y-AXIS) AND SCORE (X-AXIS) 

	

The	 histogram	 above	 shows	 the	 distribution	 of	 answers	 across	 the	 complete	 sample	 for	 the	

variable	‘Ownership	Once	Cheaper	Printers’,	revealing	quite	dispersed	scores,	yet	with	a	negative	

skewness.	The	mean	of	the	total	sample	is	4.50	(SD=1.84)	and	median	of	5.	The	results	thus	show,	

that	the	members	agree	that	cheaper	printers	will	 lower	the	relative	advantage	of	service,	 from	

which	it	could	be	inferred	to	shift	direction	of	diffusion	for	the	benefit	of	ownership.		
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OWNERSHIP ONCE MORE OBVIOUS APPLICATION AREAS 

The	fifth	and	final	variable	for	RQ1	is	termed	 ‘Ownership	Once	More	Obvious	Application	Areas’,	

and	similarly	 to	 the	 fourth	and	 third	variable	 it	 captures	a	 third	 trends	perceived	 impact	on	 the	

benefit	of	service.	A	score	above	4.0	indicates	that	the	respondent	agree	that	once	there	are	more	

obvious	 application	 areas	 for	 consumer	 3D	 printers,	 the	 benefit	 of	 adopting	 3D	 printing	 as	 a	

service	will	decrease.		

The	opinion	 leaders	have	a	mean	of	 4.03	 (SD=1.92)	 and	median	of	 4.	 Joint	with	 a	 lower	bound	

value	of	the	95%	confidence	interval	of	3.32	this	result	indicates	only	a	very	slight	agreement.	The	

followers	scored	higher	with	a	mean	of	4.41	(SD=1.71)	and	median	of	4.	This	difference	in	means	

can	however	not	be	dismissed	as	a	matter	of	 chance,	as	 shown	by	 the	Mann-Whitney	U	 test	 in	

Table	6.		

	

GRAPH 12 – ANSWER DISTRIBUTION OF Q11 (N=113) – FREQUENCY (Y-AXIS) AND SCORE (X-AXIS) 

 

The	 histogram	 above	 shows	 the	 distribution	 of	 answers	 across	 the	 complete	 sample	 for	 the	

variable	 ‘Ownership	 Once	 More	 Obvious	 Application	 Areas’,	 revealing	 an	 almost	 normal	

distribution,	with	only	a	very	slight	negative	skewness.	The	mean	of	the	complete	sample	is	4.31	

(SD=1.77)	 and	a	median	of	 4.	Unlike	 the	previous	4	 variables,	 the	 lower	bound	95%	confidence	

interval	does	not	 fall	above	4.	Thus,	 the	 results	 indicate	only	a	very	slight	agreement	 that	more	

obvious	application	areas	will	have	an	effect	that	will	lower	the	benefit	of	3D	printing	as	a	service.		
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SUMMARY OF RESULTS FOR RQ1 

To	answer	RQ1,	five	variables	were	studied	which	when	combined	provides	descriptive	results	for	

whether	 the	 members	 of	 3D	 Hubs	 with	 an	 emphasis	 on	 opinion	 leaders	 push	 the	 diffusion	

direction	for	service	over	ownership.	Graph	13	below	illustrates	the	mean	score	for	each	variable	

and	each	group.	

	

GRAPH 13 – MEANS ACROSS FIVE VARIABLES – FREQUENCY (Y-AXIS) AND SCORE (X-AXIS) 

	

A	 significant	 finding	 as	 shown	 in	 Graph	 13	 is	 that	 all	means	 are	 above	 4.0,	 which	 indicates	 an	

overall	slight	agreement	for	each	variable.	Another	key	finding	is	that	opinion	leaders	have	lower	

means	 than	 followers	 for	 all	 five	 variables.	 Although	 the	 difference	 in	means	 between	 opinion	

leaders	and	followers	can’t	be	disqualified	from		being	a	matter	of	chance	according	to	the	Mann-

Whitney	 U	 tests,	 it	 is	 indeed	 an	 interesting	 trend	 that	 opinion	 leaders	 score	 lower	 for	 each	

variable.	The	variable	that	has	the	highest	means,	thus	strongest	agreement	is	‘Belief	in	Service	for	

Majority’.	The	three	last	variables	address	one	trend	each	and	measures	whether	the	respondents	

agree	 that	 the	 trend	will	 deteriorate	 the	benefit	 of	 adopting	3D	printing	 as	 a	 service.	Graph	13	

illustrate	that	the	variable	‘Ownership	Once	Easier	to	Use	Printers’	have	the	highest	means	and	the	

variable	 ‘Ownership	Once	More	 obvious	 Application	Areas’	 have	 the	 lowest	means	 of	 the	 three	
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trends.	Lastly,	as	seen	in	Graph	13,	the	means	for	each	variable	are	quite	similar	in	the	aspect	that	

they	all	fall	within	the	range	of	means	between	4.03	and	5.11	across	both	the	opinion	leader	and	

follower	group.	

	

RQ1 – DISCUSSION 

	

The	results	indicate	that	both	the	opinion	leaders	and	followers	push	the	diffusion	direction	of	3D	

printing	towards	a	service	rather	than	an	ownership	technology.	The	relevance	of	answering	the	

research	question,	as	explained	in	the	introduction,	is	that	it	provides	valuable	learnings	for	better	

understanding	 an	 innovative	 technology	 in	 the	 context	 of	 a	 peer-to-peer	 platform	 using	 the	

constructs	of	diffusion	theory.		The	results	show	how	the	two	contagion	variables	concerning	what	

they	are	recommending	and	what	direction	they	believe	 in,	fall	 in	favour	for	pushing	the	service	

direction.	 The	 following	 three	 variables	 show	how	 three	major	 trends	within	 the	 industry	 could	

cause	a	change	in	the	diffusion	direction	from	service	to	ownership.	The	novelty	of	these	findings	

in	 the	 practical	 context	 of	 the	 3D	 printing	 industry,	 is	 that	 this	 study	 focus	 on	 identifying	 the	

opinion	 leaders	 to	 assess	 the	 direction	 of	 diffusion,	 as	 what	 they	 believe	 and	 recommend	

ultimately	outweighs	the	influence	of	masses.		This	discussion	section	will	start	by	discussing	three	

key	findings	and	how	they	relate	to	previous	research	and	theory.	The	three	key	findings	are;	(1)	

OLs	 (and	 followers)	 push	 for	 service,	 (2)	 opinion	 leaders	 state	 that	 the	 trend	 that	will	 have	 the	

largest	 deteriorating	 effect	 on	 the	benefit	 of	 service	 is	 printers	becoming	easier	 to	use,	 and	 (3)	

followers	score	higher	(means)	than	OLs	on	all	variables.	Next,	the	limitations	of	the	study	will	be	

discussed,	followed	by	concluding	remarks	on	the	findings	and	their	importance.		

	

OPINION LEADERS (AND FOLLOWERS) PUSH FOR SERVICE 

The	results	from	the	two	contagion	variables	of	’Service	>	Ownership	Recommendation’	and	’Belief	

in	Service	 for	Majority’	comprise	the	key	finding	that	the	opinion	 leaders	and	followers	push	for	

service.	 	As	groups,	they	slightly	agree	that	they	recommend	service	more	often,	and	they	agree	

that	 service	 is	more	 beneficial	 for	 the	majority	 of	 people.	 The	 literature	 review	 stipulates	 that	
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what	is	being	communicated	is	regarded	as	the	core	peer-influence	for	the	direction	of	diffusion,	

however,	 it	 is	also	very	valuable	 in	 this	context	 to	understand	what	direction	they	believe	to	be	

most	beneficial	for	most	people	in	order	to	better	address	RQ1.		

The	finding	that	opinion	leaders	more	often	recommend	service	over	ownership,	can	on	the	one	

hand	be	argued	to	be	an	expected	finding	as	they	are	part	of	a	community	promoting	service	(3D	

Hubs),	yet	on	the	other	hand	be	argued	to	be	unexpected	as	opinion	leaders	are	known	to	have	a	

strong	 involvement,	 commitment,	 and	 social	 identity	 connected	 to	 the	 original	 product	 or	

technology	(Grewal,	et	al.,	2000;	Risselada,	et	al.,	2015).		As	reviewed	earlier,	opinion	leaders	are	

partly	 distinguished	 by	 their	 involvement	with	 the	 innovation	 for	which	 they	 are	 influential,	 an	

involvement	that	has	been	said	to	stem	from	a	social	identity	function	(Grewal,	et	al.,	2000).	In	this	

context,	opinion	leaders	are	identified	for	the	domain	of	3D	printing	and	they	all	own	their	own	3D	

printers,	 thus	 one	 could	 arguably	 expect	 them	 to	 recommend	 the	 technology	 in	 the	 form	 they	

have	adopted	and	identified	with	–	ownership.	In	that	sense,	each	recommendation	of	ownership	

would	be	a	promotion	of	their	decision	to	buy	a	printer	and	promotion	of	the	associated	identity	

of	 ’a	 maker’	 that	 it	 is	 argued	 to	 entail	 (Berger,	 2014).	 However,	 opinion	 leaders	 recommend	

ownership	less	than	service,	so	if	one	is	to	abide	the	theory	that	influence	is	exerted	based	on	a	

function	of	projecting	 a	 social	 identity,	 the	opinion	 leaders	have	 identified	more	with	 the	 value	

proposition	of	the	platform	of	3D	Hubs	than	the	product.	Contrary	to	these	arguments	concerning	

the	 role	of	 involvement,	 the	motivation	behind	 the	 recommendation	might	 simply	be	 that	 they	

recommend	service	because	 they	 can	earn	money	 through	 their	personal	hub.	This	presents	an	

interesting	 topic	 for	 future	 research	 –	 the	 role	 of	 extrinsic	 versus	 intrinsic	 motivations	 for	 the	

recommendations	of	opinion	leaders.		

The	variable	of	’Belief	in	Service	for	Majority’	does	however	attempt	at	removing	the	influence	of	

their	 monetary	 incentive	 (extrinsic	 motivation)	 of	 recommending	 service,	 by	 asking	 what	 they	

believe	rather	than	what	they	have	recommended.	Interestingly,	the	opinion	leaders	also	believe	

that	 service	 is	 in	 fact	 more	 beneficial	 for	 the	majority	 of	 people.	 	 The	 value	 of	 knowing	 what	

opinion	 leaders	 believe	 to	what	 they	 have	 recommended	 is	 also	 in	 that	 it	 can	 help	 to	 capture	

additional	social	 influences	through	which	opinion	leaders	push	the	direction	of	diffusion.	Nejad,	

Sherrel,	 and	 Babakus	 (2014)	 argued	 for	 the	 need	 to	 measure	 additional	 social	 influence	
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mechanisms	outside	 interpersonal	communication,	as	diffusion	does	not	always	happen	through	

word-of-mouth.	Through	the	reviewed	literature	however,	recommendations	for	how	to	actually	

identify	 and	 measure	 these	 additional	 social	 influences	 are	 extremely	 sparse	 and	 vague.	 The	

benefit	of	 this	 study	 is	 that	 it	does	not	aim	 to	quantify	 the	amount	of	 influence	exerted	by	 the	

opinion	leaders,	but	merely	the	diffusion	direction	in	which	it	pushes.	Additionally,	as	belief,	which	

represents	 the	 additional	 social	 influences,	 is	 found	 to	 push	 the	 same	 direction	 as	

recommendation,	 the	 direction	 can	 be	 inferred	without	 having	 to	 determine	which	 is	 stronger.	

Within	the	extant	body	of	reviewed	literature,	this	thesis	is	one	of	only	few	studies	that	addresses	

the	 critiques	of	Nejad	et	 al.	 (2014)	and	Peres	et	 al.	 (2010)	of	 the	neglecting	of	 additional	 social	

influences,	and	did	so	through	the	novel	method	of	measuring	personal	belief.	As	described	in	the	

literature	 review	 however,	 social	 signals	 are	 not	 defined	 by	 the	 individual’s	 belief,	 but	 by	 their	

behaviour.	However,	one	can	argue	that	the	an	individual’s	behaviour	should	be	reflective	of	their	

belief.	In	other	words,	if	you	believe	in	service	you	are	likely	exerting	that	message	through	your	

additional	social	influences.		

	

OLS STATE THAT THE TREND THAT WILL HAVE THE LARGEST DETERIORATING EFFECT ON THE 

BENEFIT OF SERVICE IS PRINTERS BECOMING EASIER TO USE.   

The	 findings	 of	 the	 next	 three	 variables;	 ’Ownership	 Once	 Easier	 to	 Use	 Printers’,	 ’...	 Cheaper	

Printers’,	 ’…	More	Obvious	Application	Areas’	 comprise	 the	 second	key	 finding.	Namely,	opinion	

leaders	see	that	the	trend	that	will	have	the	largest	deteriorating	effect	on	the	benefit	of	service	is	

printers	 becoming	 easier	 to	 use.	 The	 practical	 significance	 of	 this	 finding	 is	 that	 it	 comes	 from	

individuals	with	a	unique	insight	into	both	the	benefits	of	service	and	ownership,	and	as	opinion	

leaders;	characterized	as	having	extensive	knowledge	within	the	domain	and	being	up	to	date	on	

the	 trends	 (Corey,	 1971).	 Thus,	 even	 though	 it	 is	 an	 argumentation	 for	 future	 impact,	 it	 is	 a	

qualified	 judgment	 from	 well-informed	 individuals.	 It	 is	 also	 an	 interesting	 finding,	 as	 price	 of	

printers	was	deemed	less	impactful	on	the	value	of	service	over	ownership.	This	hints	that	opinion	

leaders	see	3D	Hub’s	service	as	suitable	for	the	majority	of	people	not	primarily	because	it	allows	

cheaper	access	to	3D	printing,	but	that	it	offers	easy	access	to	the	output	of	3D	printers.		
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To	explore	possible	underlying	mechanisms	of	this	finding	using	theory,	one	can	refer	back	to	the	

previously	 reviewed	 model	 of	 five	 stages	 in	 the	 innovation-decision	 process	 by	 Rogers	 (2003),	

specifically	 the	 impact	 of	 attributes	 of	 the	 innovation.	 As	 printers	 become	 easier	 to	 use,	 the	

complexity	 attribute	 of	 adopting	 3D	 printing	 decrease	 (positive	 for	 adoption).	 As	more	 obvious	

applications	of	3D	printing	develop	the	attributes	of	observability	and	compatibility	are	arguably	

positively	changed	(positive	for	adoption).	As	printers	become	cheaper	their	relative	advantage	is	

increased	 (positive	 for	adoption).	Thus	 the	 finding	 that	all	 three	variables	 scored	above	4.0	was	

expected	although	the	ranking	of	them	was	more	unpredictable.	The	findings	of	this	study	suggest	

that	 the	 attribute	 of	 3D	 Hubs	 that	 is	 the	 most	 valuable	 differentiator	 from	 ownership	 is	 the	

reduced	complexity,	an	interesting	insight.		

As	stated	 in	the	review,	the	more	complex	the	product	the	stronger	the	ties	needed	 in	order	to	

best	 influence	the	adoption	decision	 (Katona,	et	al.,	2011).	 In	other	words,	 to	diffuse	a	complex	

innovation,	it	is	better	to	use	individuals	that	have	several	strong	ties	rather	than	individuals	that	

solely	 have	 many	 ties	 (both	 of	 which	 could	 be	 opinion	 leaders).	 Contrarily,	 3D	 Hubs	 who	 are	

benefited	by	a	lower	complexity	could	more	effectively	diffuse	through	opinion	leaders	with	many	

ties,	 rather	 than	 having	 to	 prioritize	 strong	 ties.	 However,	 to	 be	 able	 to	 distinguish	 between	

opinion	 leaders	 that	 have	 many	 weak	 ties	 versus	 those	 with	 few	 strong	 ties	 would	 require	 a	

different	method	 of	 identifying	 opinion	 leaders.	 To	 sum	up,	 this	 key	 finding	 shows	 that	 even	 if	

opinion	leaders	push	for	service	now,	their	recommendation	could	shift	towards	ownership	once	

3D	printers	become	easier	 to	use,	 cheaper,	 and	have	more	obvious	 application	areas.	Although	

these	three	trends	are	already	evident	in	the	industry,	these	findings	do	not	articulate	the	degree	

to	which	these	trends	would	need	to	develop	before	causing	deterioration	in	the	benefit	of	service	

over	ownership.		

	

FOLLOWERS SCORE HIGHER (MEANS) THAN OPINION LEADERS ON ALL VARIABLES 

The	 third	 key	 finding	 is	 that	 the	 followers	 scored	 higher	 than	 the	 opinion	 leaders	 on	 all	 five	

variables	 for	 RQ1.	 As	 a	 higher	 score	 of	 the	 first	 two	 variables	 indicates	 a	 stronger	 degree	 of	

pushing	for	service,	followers	can	be	said	to	be	pushing	more	towards	the	direction	of	service	than	

opinion	 leaders.	As	a	descriptive	study	the	aim	is	to	simply	 identify	and	describe	this	difference,	
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however	 this	 discussion	 will	 in	 alignment	 with	 critical	 realism	 theorize	 on	 the	 underlying	

mechanisms	 using	 the	 theory	 reviewed.	 To	 explain	 why	 opinion	 leaders	 would	 act	 and	 believe	

differently	from	followers,	one	can	turn	to	the	distinguishing	attributes	of	the	opinion	leaders.		

The	 simplest	 explanation	 would	 be	 that	 opinion	 leaders	 are	 more	 knowledgeable	 about	 the	

product	and	 its	benefits	and	drawbacks	(van	Eck,	et	al.,	2011),	 thus	have	made	a	more	accurate	

assessment	 of	 whether	 it	 should	 be	 adopted	 as	 a	 service	 or	 ownership	 technology.	 	 This	

assessment	would	be	that	service	is	 less	beneficial	than	what	followers	believe,	and	this	belief	is	

then	reflected	in	all	variables,	 i.e.	they	act	according	to	this	belief.	However,	 if	one	were	to	limit	

opinion	leaders’	superior	insight	into	the	domain	to	only	being	reflected	in	the	variable	of	‘Belief	in	

Service	 for	 Majority’’,	 there	 are	 other	 attributes	 that	 could	 explain	 their	 lower	 score	 on	

recommendation	of	service	over	ownership.		

One	 defining	 characteristic	 of	 opinion	 leaders	 is	 their	 credibility,	 which	 is	 the	 extent	 to	 which	

others	perceive	 them	as	 credible.	With	opinion	 leaders	being	 concerned	about	maintaining	and	

enhancing	 this	 credibility	 (Nejad,	 et	 al.,	 2014),	 one	 could	 argue	 that	 opinion	 leaders	 may	

recommend	 service	 less	 than	 followers	 because	 they	 want	 to	 be	 perceived	 as	 credible.	 The	

argument	being	that	opinion	 leaders	think	that	when	they	recommend	service	 it	 is	seen	as	they	

are	 promoting	 their	 own	 service	 for	 monetary	 gain,	 thus	 their	 credibility	 is	 impeded.	 In	 other	

words,	 opinion	 leaders	 might	 recommend	 ownership	 more	 partly	 because	 they	 want	 to	 be	

perceived	as	credible.		

Another	theory	that	could	function	as	a	possible	explanation	for	why	opinion	leaders	recommend	

service	 less	 than	 followers	 is	 that	 they	 simply	 talk	 to	 relatively	 more	 individuals	 for	 whom	

ownership	 is	more	suitable.	This	raises	the	question	as	to	what	attribute	of	opinion	 leaders	that	

suggest	that	they	come	in	contact	with	more	individuals	who	would	benefit	from	ownership	over	

service.	If	one	adheres	to	the	premise	that	for	it	to	be	beneficial	to	buy	a	3D	printer,	you	should	be	

technically	competent	 to	operate	 the	printer,	 interested	 in	being	a	maker,	and	be	motivated	by	

either	a	 sufficient	practical	need	of	3D	prints	or	by	 the	 fun	of	printing	 (hobby),	 then	one	would	

expect	that	these	individuals	are	generally	the	individuals	who	have	already	indicated	an	interest	

in	3D	printing	and	engaged	somehow	within	the	domain.	As	opinion	leaders	are	known	be	more	
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engaged	within	the	domain	(Grewal,	et	al.,	2000),	they	would	meet	more	of	these	individuals	than	

followers	who	are	not	as	engaged	within	the	domain.		

As	 stated,	 these	 theoretical	 explanations	 are	 arguments	 based	 on	 the	 findings	 and	 the	 theory	

reviewed,	 and	 should	be	 taken	 rather	 as	 inspiration	 for	 future	 research	within	 the	 field.	A	 final	

remark	 on	 the	 third	 key	 finding	 is	 that	 if	 opinion	 leaders’	 are	 slightly	 more	 innovative	 than	

followers	 as	 supported	 by	 theory	 (Shi	 &	 Fernandes,	 2014),	 then	 lower	 favourability	 of	 service	

might	be	an	indicator	that	the	followers	will	soon	follow.	

	

LIMITATIONS 

The	 limitations	 that	 apply	 to	 both	 research	 questions	will	 be	 discussed	 in	 a	 later	 section	 in	 the	

subsequent	chapter,	while	here	the	limitations	of	RQ1	will	be	discussed.	A	limitation	with	the	first	

key	 finding,	 that	 opinion	 leaders	 push	 for	 service,	 is	 that	 the	 amount	 of	 social	 influence	 is	

neglected.	This	study	simply	measures	the	direction	in	which	it	pushes	diffusion.	Additionally,	the	

’Service	 >	 Ownership	 Recommendation’	 variable	 do	 not	 identify	 through	 what	 channels	 the	

respondents	 exert	 their	 influence.	 That	 is,	 the	 way	 the	 respondents	 recommend	 service	 or	

ownership,	 be	 it	 through	 personal	 conversations	 or	 through	 online	 interactions,	 is	 unknown.	

Indeed,	such	information	would	be	relevant	to	better	assess	the	direction	of	diffusion	in	which	the	

members	 of	 3D	 Hubs	 push.	With	 that	 said,	 the	 present	 variables	 achieved	 their	 aim	 in	 purely	

assessing	to	what	degree	the	members	push	for	service	over	ownership.	However,	 it	 is	certainly	

recognized	that	the	lower	bound	of	the	95%	confidence	interval	of	the	mean	for	opinion	leaders	

for	all	variables	except	 ‘Belief	 in	Service	for	Majority’	fall	below	a	neutral	 indication	of	4,	 limiting	

the	finding	that	they	push	for	service.			

The	main	 limitations	 of	 the	 second	 key	 finding	 regarding	 industry	 trends	 is	 that	 it	 is	 limited	 to	

three	predefined	trends	and	does	not	enquire	to	what	degree	they	need	to	develop.	Although	the	

three	trends	were	chosen	based	on	the	review	of	several	industry	reports,	there	is	unquestionably	

other	trends	within	the	industry	that	can	deteriorate	the	benefit	of	service	over	ownership	such	as	

better	 3D	 modelling	 solutions.	 Nevertheless	 the	 finding	 is	 still	 interesting	 as	 it	 provides	 an	

indicative	ranking	of	three	key	trends,	revealing	that	ease	of	use	may	have	a	larger	deteriorating	
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effect	 on	 service	 than	 price.	 This	 finding	 does	 trigger	 the	 question	 as	 to	 how	much	 easier	 do	

printers	need	to	become	versus	how	much	cheaper,	a	topic	that	will	be	left	for	further	research	to	

investigate.		

The	limitations	of	the	third	key	finding	are	argued	to	mainly	stem	from	the	method	of	classifying	

the	 respondents	 into	 followers	 and	 opinion	 leaders.	 The	 results	 of	 the	 opinion	 leadership	 scale	

revealed	 that	 the	 respondents	displayed	a	high	average	 score	 in	 relation	 to	previous	 studies.	 In	

other	words,	many	of	 the	 respondents	 scored	at	 a	 level	where	 in	 the	 context	of	other	 samples	

they	would	have	been	classified	as	opinion	 leaders,	but	because	of	 the	high	average	among	the	

respondents	they	were	classified	as	followers.	The	implication	of	this	is	that	in	general	there	might	

be	 a	 rather	 limited	 difference	 in	 influence	 and	 personality	 between	 the	 followers	 and	 opinion	

leaders.	The	high	average	score	on	the	opinion	leadership	scale	of	the	complete	sample	could	be	a	

result	of	that	the	sample	consists	of	early	adopters	that	are	known	to	share	many	similarities	with	

opinion	leaders.	Even	with	this	 limitation	in	mind,	 it	does	not	discredit	the	other	findings,	as	the	

opinion	leaders	and	followers	are	found	to	score	similarly	across	the	variables.		

Finally,	this	thesis	does	not	aim	to	predict	the	direction	of	diffusion	of	3D	printing	as	an	industry.	

Rather	 it	 takes	 a	 sample	 of	 what	 is	 argued	 to	 be	 an	 interesting	 and	 central	 group	 within	 the	

industry	 –	 3D	 Hubs	 –	 to	 describe	 the	 direction	 in	 which	 their	 members	 push.	 In	 order	 to	

understand	the	“true”	direction	of	diffusion	one	would	need	to	research	a	representative	sample	

of	adopters	of	the	technology,	i.e.	not	only	members	of	3D	Hubs.	The	findings	are	interesting	but	

limited	 in	 their	 possibility	 to	 assess	 the	 overall	 direction	 of	 diffusion,	 as	 the	 sample	 is	 non-

representative	of	 all	 owners	of	 3D	printers.	 The	 sample	 is	 however	 very	 interesting	 as	 they	 are	

uniquely	 positioned	 to	 understand	 both	 ownership	 and	 service,	 and	 obviously	 a	 sample	 that	 is	

very	interesting	for	3D	Hubs.	With	these	key	findings	discussed,	it	both	identified	areas	that	would	

be	interesting	to	further	research,	but	also	provides	some	actionable	insights	for	3D	Hubs	and	3D	

printer	 manufacturers.	 For	 example,	 findings	 indicate	 that	 3D	 printer	 manufacturers	 such	 as	

Makerbot	should	focus	on	making	printers	easier	to	use	and	not	only	cheaper	to	gain	the	support	

of	the	members	of	3D	Hubs	to	push	more	for	ownership.	On	a	final	note,	3D	Hubs	business	model	

obviously	generates	revenue	through	people	buying	the	service,	but	of	course	they	also	need	to	
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attract	individuals	that	will	provide	the	service,	thus	they	are	not	exclusively	interested	in	diffusing	

3D	printing	as	a	service.	

	

RESEARCH QUESTION TWO 

	

	

 

RQ2 – RESULTS 

	

This	study’s	second	research	question	uses	 three	variables	derived	 from	the	 literature	review	of	

opinion	leaders	in	order	to	research	if	opinion	leaders	value	being	leveraged	through	their	defining	

characteristics	 by	 a	 firm	 setting.	 The	 three	 variables	 each	 represent	 a	 defining	 characteristic	

(source	 of	 influence):	 ‘Connections’,	 ‘Engagement’,	 and	 ‘Knowledge’.	 The	 results	 are	 presented	

and	 analysed	 according	 to	 the	 previously	 defined	 dichotomy	 of	 opinion	 leaders	 (n=30)	 and	

followers	(n=83).	The	first	two	tables	below	contain	descriptive	statistics	for	the	three	variables	for	

the	group	of	opinion	leaders	and	followers.	The	7-point	Likert	scale	stipulates	a	score	above	4	to	

signify	an	above	neutral	valuation	of	 the	variable.	 	As	 for	 research	question	1,	 to	determine	the	

statistical	 significance	 of	 the	 different	 means	 across	 the	 variables,	 the	 Mann-Whitney	 U	 test	

between	the	two	groups	of	opinion	leaders	and	followers	is	adopted	and	presented	with	p-values	

(SPSS	output	to	be	found	in	Appendix	C).	

TABLE 7 – DESCRIPTIVE STATISTICS FOR RQ2 OPINION LEADERS 

Descriptive	statistics	-	Opinion	Leaders	(n=30)		
Variable	 Mean	(SD)	 95%	CI	 Median	 Count	
Q12.	Connections	 5.23	(1.76)	 [4.58,	5.89]	 5.50	 30	
Q13.	Engagement	 5.37	(1.69)	 [4.74,	6.00]	 6.00	 30	
Q14.	Knowledge	 5.13	(1.94)	 [4.41,	5.86]	 5.00	 30	
	

 

RQ2.	Do	opinion	leaders	value	being	leveraged	through	their	defining	characteristics	by	a	firm	

setting?	
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TABLE 8 – DESCRIPTIVE STATISTICS FOR RQ2 FOLLOWERS 

Descriptive	statistics	-	Followers	(n=83)	
Variable	 Mean	(SD)	 95%	CI	 Median	 Count	
Q12.	Connections	 4.66	(1.58)	 [4.32,	5.01]	 5.00	 83	
Q13.	Engagement	 4.84	(1.52)	 [4.51,	5.17]	 5.00	 83	
Q14.	Knowledge	 4.78	(1.64)	 [4.43,	5.14]	 5.00	 83	
	

TABLE 9 – MANN-WHITNEY U TEST FOR Q12-Q14 

Mann-Whitney	U	test	between	
Opinion	Leaders	(n=30)	and	

Followers	(n=83)	
Variable	 P-value	
Q12.	Connections	 0.07	
Q13.	Engagement	 0.08	
Q14.	Knowledge	 0.21	
	

CONNECTIONS 

The	 first	 variable	 is	 termed	 ‘Connections’	 and	 it	 captures	 the	 degree	 to	which	 the	 respondents	

value	3D	Hubs’	ability	 to	connect	 them	to	other	people	 interested	 in	3D	printing.	The	mean	 for	

opinion	 leaders	 is	 5.23	 (SD=1.76)	 with	 a	 median	 of	 5.50.	 The	 lower	 bound	 of	 the	 confidence	

interval	(4.58)	for	opinion	leaders	further	tells	us	that	we	are	95%	confident	that	the	population	

mean	 falls	above	a	neutral	value	of	4.	 Interestingly,	 the	result	 for	 followers	have	a	considerable	

lower	 mean	 of	 4.66	 (SD=1.58)	 and	 a	 lower	 median	 of	 5.00.	 This	 finding	 suggest	 that	 opinion	

leaders	value	to	a	greater	degree	than	followers	the	ability	of	3D	Hubs	to	connect	them	to	other	

people	interested	in	3D	printing.	In	order	to	determine	the	independency	of	the	means	of	the	two	

groups,	 a	Mann-Whitney	U	 test	 is	 run.	 The	 statistical	 test	 does	 however	 not	 show	 a	 significant	

difference	 using	 a	 significance	 level	 of	 p<0.05.	 With	 that	 said,	 the	 p-value	 of	 0.07	 would	 be	

significant	would	one	use	a	significance	level	of	p<0.1.		

	

ENGAGEMENT 

The	second	variable	is	termed	‘Engagement’	and	it	captures	the	degree	to	which	the	respondents	

value	3D	Hubs	ability	to	provide	incentives	and	enable	the	respondents	to	become	more	engaged	
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within	 3D	 printing.	 The	mean	 for	 opinion	 leaders	 is	 5.37	 (SD=1.69)	with	 a	median	 of	 6.00.	 The	

confidence	interval	of	the	mean	has	a	lower	bound	of	4.74	with	an	upper	bound	of	6.00,	providing	

confidence	to	the	results	that	opinion	leaders	are	positive	towards	3D	Hubs	ability	to	incentivize	

and	enable	engagement.	As	 for	 ‘Connections’,	 followers	 value	 ‘Engagement’	 lower	 than	opinion	

leaders	with	a	mean	of	4.84	 (SD=1.52)	and	median	of	5.00.	However,	 the	Mann	Whitney	U	 test	

does	not	show	statistical	independence	of	the	means	between	the	two	groups	of	opinion	leaders	

and	 followers;	 the	 p-value	 of	 0.08	 only	 holds	 with	 an	 alternative	 significance	 level	 of	 p<0.1.	

Furthermore,	‘Engagement’	is	the	highest	valued	variable	by	both	opinion	leaders	and	followers.							

	

KNOWLEDGE 

The	 third	 variable	 is	 termed	 ‘Knowledge’	 and	 it	 captures	 the	 degree	 to	which	 the	 respondents	

value	 3D	 Hubs	 ability	 to	 provide	 opportunities	 to	 expand	 their	 knowledge	 about	 3D	 printing.	

Opinion	 leaders	 have	 a	mean	 of	 5.13	 (SD=1.94)	 and	 a	median	 of	 5.00.	 As	 for	 the	 previous	 two	

variables,	 the	 lower	bound	of	 the	 confidence	 interval	 of	 the	mean	 falls	 above	4.	 The	 followers’	

mean	is	4.78	(SD=1.64)	with	a	median	of	5.00.	While	opinion	leaders	have	a	higher	mean	also	for	

this	 variable	 the	 Mann-Whitney	 U	 test	 shows	 a	 high	 p-value	 of	 0.21,	 providing	 the	 lowest	

independence	of	the	means	between	the	two	groups	across	the	three	variables.		

	

SUMMARY OF RESULTS FOR RQ2 

Research	question	two	has	been	studied	using	three	variables	derived	from	the	literature	review	

of	 the	 present	 study.	 The	 results	 have	 been	 presented	 and	 analysed	 through	 the	 dichotomy	 of	

opinion	 leaders	and	followers	as	enabled	by	the	opinion	 leadership	scale	 included	 in	the	survey.	

The	 results	 show	how	opinion	 leaders	value	 the	variables	higher	 than	 followers,	as	 indicated	by	

both	the	means	and	the	medians	 (‘Knowledge’	was	the	only	variable	where	opinion	 leaders	and	

followers	have	 the	same	median).	While	 the	statistical	 test	 for	 independence	of	 the	 two	groups	

means	 did	 not	 show	 significance	 for	 any	 variable	 with	 a	 significance	 level	 of	 p<0.05,	 both	

‘Connections’	 and	 ‘Engagement’	 had	 significant	 independence	 of	 the	 means	 between	 the	 two	

groups	would	one	adopt	a	significance	level	of	p<0.1.		
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While	 the	 variables	had	quite	 similar	 valuations	with	no	 greater	 difference	 in	 averages,	 opinion	

leaders	 value	 ‘Engagement’	 highest,	 followed	 by	 ‘Connections’,	 with	 ‘Knowledge’	 receiving	 the	

lowest	mean	and	median.	Followers	also	valued	‘Engagement’	highest,	 followed	by	‘Knowledge’,	

and	‘Connections’	getting	the	lowest	average	valuation.		

Furthermore,	 the	average	score	of	 the	variables	valuation	all	 fell	 above	a	value	of	5	 for	opinion	

leaders,	signalling	a	clear	positive	valuation.	A	positive	valuation	was	also	evident	with	followers,	

with	 all	 variables	being	 valued	above	a	neutral	 value	of	 4.	 Importantly,	 the	 lower	bound	of	 the	

confidence	interval	was	above	4.5	for	opinion	leaders	and	above	4	for	the	group	of	followers.		

	

RQ2 - DISCUSSION 

	

The	 findings	 for	 this	 study’s	 second	 research	 question	 show	 that	 opinion	 leaders	 do	 value	 the	

aspects	 of	 the	 firm	 setting	 of	 3D	 Hubs	 that	 also	 make	 them	more	 influential;	 in	 other	 words,	

opinion	 leaders	 disproportionally	 value	 becoming	 more	 influential	 by	 their	 three	 defining	

characteristics.	The	value	of	these	finding	is	that	 it	fills	a	gap	in	research	on	opinion	leaders	that	

also	holds	 important	practical	marketing	applications.	 The	 findings	are	based	on	 three	variables	

that	 measure	 to	 what	 extent	 opinion	 leaders	 contra	 followers	 value	 aspects	 of	 3D	 Hubs	 that	

leverage	 a	 defining	 characteristic	 of	 opinion	 leadership.	 The	 novelty	 of	 this	 research	 is	 that	 it	

utilizes	the	much	research	field	of	opinion	 leaders	and	explicitly	extends	the	definition	and	their	

defining	characteristics	to	the	topic	of	leveraging	opinion	leaders.	This	discussion	section	will	start	

by	discussing	four	key	findings	and	how	they	relate	to	previous	studies	and	theory.	The	four	key	

findings	 are;	 (1)	 opinion	 leaders	 value	 ‘Engagement’	 higher	 than	 followers,	 (2)	 opinion	 leaders	

value	 ‘Connection’	 higher	 than	 followers,	 (3)	 opinion	 leaders	 value	 ‘Knowledge’	 higher	 than	

followers,	 and	 (4)	 the	 ranking	 order	 of	 ‘Engagement’,	 ‘Connection’,	 and	 ‘Knowledge’.	 Next,	 the	

limitations	of	the	study	will	be	discussed,	followed	by	concluding	remarks	on	the	findings	and	their	

importance.	
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OPINION LEADERS VALUE ‘CONNECTIONS’ HIGHER THAN FOLLOWERS 

The	 first	 key	 finding	 is	 that	 opinion	 leaders	 value	 the	 aspect	 of	 3D	 Hubs	 that	 enables	 them	 to	

connect	with	people	interested	in	3D	printing.	And	importantly,	there	is	a	clear	difference	in	the	

degree	 to	 which	 opinion	 leaders	 value	 this	 aspect	 contra	 the	 group	 of	 followers.	 This	 finding	

suggests	 that	 firms	 that	 wish	 to	 leverage	 opinion	 leaders	 through	 a	 firm	 setting	 can	 use	 the	

defining	characteristics	of	network	position.	The	 insight	 that	 the	most	 influential	group	within	a	

domain	disproportionally	values	the	possibility	of	connecting	with	more	people	within	the	domain	

should	indeed	provide	incentives	for	firms	to	enable	such	firm	settings	and	tactics.		

	

Extant	 research	on	 the	 field	of	opinion	 leaders	has	often	 referred	 to	a	 central	network	position	

and	the	number	of	connections	as	 important	dimensions	of	opinion	 leadership	(Risselada,	et	al.,	

2015).	Watts	 &	 Dodds	 (2007)	 in	 fact	 used	 the	 network	 position	 as	 the	 sole	 defining	 factor	 for	

opinion	leader	 identification.	While	this	study	recognizes	the	importance	of	number	connections	

and	network	position	for	disproportional	social	influence	in	the	context	of	diffusion	of	innovations,	

the	 study	 does	 not	 explicitly	 identify	 the	 opinion	 leaders	 through	 network	 analysis.	 Thus,	 the	

finding	 of	 the	 opinion	 leaders’	 valuation	 of	 the	 ‘Connections’	 variable	 is	 not	 surprising	 as	 one	

would	argue	for	such	valuations	to	be	an	antecedent	of	the	opinion	 leaders’	already	established	

network	position.	As	such,	the	finding	is	aligned	with	extant	research.		

	

The	variable	studied	is	recognized	to	not	being	able	to	suggest	whom	the	respondent	value	to	be	

enabled	to	connect	with.	“People	interested	in	3D	printing”	is	a	deliberately	undefined	span	of	the	

measure	 in	 order	 to	 capture	 the	 value	 of	 connections	 as	 stipulated	 by	 the	 review	 of	 diffusion	

theory.	New	connections	 could	 indeed	 include	people	 interested	 in	purchasing	a	print	 from	 the	

owner	 of	 the	 hub	 as	well	 as	 other	 owners	 of	 hub	 accounts,	 or	 new	 connections	made	 through	

official	 3D	 Hub	 events.	 The	 measure	 does	 not	 place	 importance	 in	 whom	 the	 respondent	 is	

enabled	 to	 connect	 with	 as	 it	 is	 not	 intended	 to	 measure	 any	 effect	 of	 diffusion.	 Rather,	 the	

measure	 allows	 personal	 interpretation	 of	 respondents	 in	 order	 to	 capture	 the	 valuation	 of	

making	new	connections	and	increasing	one’s	network.	The	results	suggest	that	the	respondents	

have	looked	away	from	only	considering	new	connections	as	customers,	as	it	will	be	argued	to	not	

be	less	valuable	to	followers	to	connect	with	customers.	After	all,	3D	Hub	accounts	are	set	up	as	
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services	 towards	 potential	 customers.	 Thus,	 the	 result	 and	 difference	 in	 valuation	 between	

opinion	leaders	and	followers	is	argued	to	be	aligned	with	the	theory	of	opinion	leaders	as	being	

more	engaged	with	the	technology	and	showing	explorative	behaviour	(Ruvio	&	Shoham,	2007).			

	

OPINION LEADERS VALUE ‘ENGAGEMENT’ HIGHER THAN FOLLOWERS 

The	 second	 key	 finding	 is	 that	 the	 opinion	 leaders	 value	 the	 aspects	 of	 3D	 Hubs	 that	 provide	

incentives	and	enables	them	to	become	more	engaged	within	3D	printing.	This	suggests	that	firms	

that	wish	to	leverage	opinion	leaders	through	a	firm	setting	should	aim	to	operationalise	aspects	

of	 the	 firm	 setting	 that	 can	 increase	 engagement	 within	 the	 domain.	 This	 study	 states	 that	

engagement	 includes	 both	 elements	 of	 motivation	 and	 actual	 behaviour,	 thus	 the	 setting	 can	

provide	additional	motivation	to	engage	or	be	a	setting	in	which	opinion	leaders	can	engage	with	

the	domain.	The	variable	within	 this	 study	deliberately	did	not	 specify	what	aspects	of	3D	Hubs	

that	enhances	engagement,	but	 rather	 left	 that	 judgement	 to	 the	 respondents.	 In	doing	 so,	 the	

finding	is	limited	in	identifying	precisely	what	aspects	about	3D	Hubs	that	could	be	copied	by	other	

firms,	a	question	that	would	be	an	interesting	area	for	further	research.			

To	 explain	 this	 finding	 using	 the	 reviewed	 theory,	 one	 can	 turn	 to	 the	 researched	 attributes	 of	

opinion	 leaders	 such	 as;	 involvement	 (Risselada,	 et	 al.,	 2015;	 Stokburger-Sauer	 &	 Hoyer,	 2009;	

Grewal,	et	al.,	2000;	Corey,	1971),	social	participation	(Rogers,	2003),	explorative	behaviour	(Ruvio	

&	Shoham,	2007),	and	innovativeness	(Grewal,	et	al.,	2000;	Rogers,	2003;	van	Eck,	et	al.,	2011;	van	

der	Merwe	&	van	Heerden,	2009;	Shi	&	Fernandes,	2014;	Risselada,	et	al.,	2015;	Ruvio	&	Shoham,	

2007).	These	previous	studies	however	 focus	on	the	presence	of	 these	attributes	within	opinion	

leaders,	 whereas	 this	 study	 investigates	 whether	 opinion	 leaders	 value	 a	 firm	 setting	 that	

enhances	 them.	 The	 logic	 being	 that	 if	 opinion	 leaders	 for	 example	 exhibit	 more	 explorative	

behaviour	 they	 would	 be	 attracted	 by	 an	 opportunity	 that	 would	 allow	 them	 to	 do	 so	 more	

efficiently	–	the	firm	setting.		

The	value	for	the	firm	of	having	opinion	leaders	engaging	within	their	firm	setting	is	rather	simple;	

firms	can	now	easily	connect,	inform,	converse,	and	possibly	persuade	opinion	leaders,	something	

that	3D	Hubs	 is	argued	to	have	already	done	to	a	certain	extent.	Thus,	 if	one	presumes	that	3D	

Hubs	have	been	 successful	 in	providing	 a	 firm	 setting	 that	 engages	 the	opinion	 leaders,	 a	 good	
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indicator	of	opinion	leadership	could	be	the	most	active	members	on	the	platform.	Such	as	the	top	

contributors	 to	 the	 ‘Talk’	 forum,	 the	 most	 frequent	 attendees	 at	 local	 3D	 Hubs	 events,	 the	

members	with	the	most	private	chats,	etc.	Certainly	this	would	be	an	interesting	question	for	3D	

Hubs	 if	 they	 wish	 to	 identify	 the	 opinion	 leaders,	 a	 question	 that	 could	 be	 explored	 by	 first	

analysing	how	the	opinion	leaders	identified	in	this	study	would	rank	at	such	parameters.		

OPINION LEADERS VALUE ‘KNOWLEDGE’ HIGHER THAN FOLLOWERS 

The	third	key	finding	is	that	opinion	leaders	value	the	aspects	of	3D	Hubs	that	provide	them	with	

opportunities	 to	 expand	 their	 knowledge	 about	 3D	 printing.	 Also	 for	 this	 variable	 there	 is	 a	

difference	in	valuation	between	opinion	leaders	and	followers.	This	concludes	all	three	measured	

variables	for	RQ2	to	be	higher	valued	by	opinion	leaders.	

The	 review	 of	 the	 literature	 does	 arguably	 suggest	 that	 the	 finding	 is	 not	 surprising.	 Opinion	

leaders	 have	 in	 previous	 research	 been	 connected	 to	 attributes	 of	 being	 more	 knowledgeable	

about	related	product	developments	(Corey,	1971),	being	regarded	as	experts	within	the	domain	

(Cosmas	&	Sheth,	1980),	and	having	more	accurate	knowledge	about	products	within	the	domain	

(van	Eck,	et	al.,	2011).	Such	attributes	of	the	theoretical	opinion	leaders	do	suggest	that	they	are	

more	 prone	 to	 search	 for	 and	 value	 new	 knowledge	within	 the	 domain;	 in	 this	 case	within	 3D	

printing	in	the	firm	setting	of	3D	Hubs.		However,	the	valuation	of	the	knowledge	variable	showed	

the	smallest	difference	between	the	two	dichotomies	of	opinion	leaders	and	followers.	Also,	the	

‘Knowledge’	 variable	had	a	 lower	mean	than	both	 the	 ‘Connections’	and	 ‘Engagement’	 variables	

with	the	opinion	leader	group.	This	result	may	be	explained	simply	by	the	possibility	that	3D	Hubs	

as	a	firm	setting	is	relatively	less	successful	in	providing	opportunities	for	new	knowledge	creation	

contra	connections	and	engagement.	With	that	said,	3D	Hubs	do	provide	substantial	information	

releases	 and	 knowledge	 sharing	 between	 members.	 The	 finding	 that	 followers	 do	 not	 rank	

‘Knowledge’	 lowest	may	suggest	that	the	 information	and	knowledge	provided	through	3D	Hubs	

holds	a	level	that	is	relatively	higher	valued	by	followers	than	opinion	leaders.		

An	 important	 limitation	 of	 the	 measure	 lies	 in	 its	 intention	 to	 capture	 the	 opinion	 leaders	

valuation	 of	 becoming	 more	 credible.	 The	 opinion	 leader’s	 defining	 characteristic	 of	 credibility	

includes	not	only	knowledge,	but	also	personality	traits	such	as	being	practical,	authoritarian,	and	

opinionated	 (Cosmas	&	Sheth,	1980),	more	 innovative	 (Rogers,	2003),	 less	 susceptible	 to	norms	
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(van	Eck,	et	al.,	2011),	high	self-esteem	(Gnambs	&	Batinic,	2013),	and	persuasiveness	(Risselada,	

et	 al.,	 2015).	 While	 capturing	 the	 above	 attributes	 of	 credibility	 would	 require	 psychological	

measure	 instruments,	 the	 study’s	 limitation	 in	 fully	 capturing	 the	 credibility	 attributed	 could	

possibly	have	been	mitigated	through	a	combined	qualitative	analysis	of	information	attainable	via	

the	3D	Hubs	platform.	A	degree	of	perceived	credibility	for	each	respondent	could	potentially	be	

developed	through	analysing	each	respondent’s	account	in	regards	to:	

• Reviews	(five	star	review	system)	

• Comments	by	customers	

• Specialities	 (capabilities	 within	 3D	 printing	 such	 as	 CAD,	 prototyping,	 qualities,	 and	

materials)	

• Response	time	

• Delivery	time	

	

Although	a	possibility	for	greater	representation	of	credibility,	such	an	approach	would	undeniably	

provide	substantial	complexity	to	the	analysis.	While	knowledge	is	recognized,	and	by	the	present	

study	defined,	as	one	ingredient	of	the	credibility	characteristic	of	opinion	leaders	it	is	argued	to	

be	 the	 attribute	 that	most	 successfully	 could	 be	 researched	within	 the	 limitation	 of	 this	 thesis.	

Also,	the	personality	traits	of	the	credibility	characteristic	is	not	according	to	the	literature,	to	the	

present	 study’s	 knowledge,	 argued	 to	 successfully	 explain	 why	 opinion	 leaders	 would	

disproportionally	value	becoming	more	knowledgeable	by	a	firm	setting.				

	

1.ENGAGEMENT, 2.CONNECTIONS, 3.KNOWLEDGE 

Looking	across	the	means	of	the	variables	for	opinion	leaders,	the	results	show	the	highest	mean	

for	 ‘Engagement’,	 followed	 by	 ‘Connections’,	 and	 ‘Knowledge’	 scoring	 the	 lowest	mean	 for	 the	

group.	While	this	in	theory	is	an	interesting	finding,	it	must	be	recognized	that	the	identified	order	

of	valuations	of	the	variables	is	incapable	of	suggesting	the	true	ordering	of	objective	valuations.	

In	other	words,	the	ordering	may	simply	suggest	the	relative	success	with	which	3D	Hubs	provide	a	

setting	 that	 enables	 engagement,	 new	 connections,	 and	 new	 knowledge.	 In	 order	 to	 better	

research	 the	opinion	 leaders’	 objective	 valuation	of	 the	 variables	 a	 different	 research	 approach	
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would	be	needed.	However,	such	intention	falls	outside	the	scope	of	the	research	question	of	this	

thesis.	Importantly,	the	importance	of	the	findings	for	RQ2	lie	not	in	the	ordering	of	the	variables,	

but	 rather	 in	 the	higher	 valuation	of	 all	 three	 variables	 for	 the	 group	of	 opinion	 leaders	 contra	

followers;	suggesting	opinion	leaders	disproportional	valuation	of	being	leveraged.	With	that	said,	

if	 one	 would	 be	 inclined	 to	 propose	 that	 there	 is	 a	 definite	 ranking	 of	 the	 three	 defining	

characteristics	impact	on	the	degree	of	opinion	leader’s	social	influence,	one	would	certainly	want	

to	leverage	the	characteristics	accordingly.	The	rationale	also	presuming	that	there	is	a	potential	

trade-off	with	a	firm	in	regards	to	investments	needed	to	leverage	opinion	leaders.	Such	findings	

would	however	require	extensive	research	and	most	certainly	lie	outside	the	scope	of	this	thesis.		

While	the	three	variables	do	not	show	great	differences	in	their	mean,	one	could	argue	that	the	

higher	mean	for	‘Engagement’	with	both	groups	is	due	to	the	monetary	incentive	enabled	by	3D	

Hubs.	However,	explaining	the	order	of	 the	variables	 is	a	 task	 that	would	be	nothing	more	than	

speculations	due	to	lack	of	such	empirical	data	and	theoretical	arguments.					

	

LIMITATIONS 

The	limitations	that	apply	to	both	research	questions	will	be	addressed	in	the	following	chapter,	

while	here	the	important	limitations	of	RQ2	will	be	discussed.	First,	this	study	makes	an	important	

assumption,	that	3D	Hubs	do	already	leverage	opinion	leaders	by	offering	an	opportunity	for	the	

enhancement	of	their	three	defining	characteristics.	Although	this	assumption	is	warranted	in	the	

methodology	chapter,	 it	 is	an	 important	 limitation	that	this	study	does	not	measure	the	relative	

performance	 of	 3D	 Hubs	 leveraging	 in	 combination	 of	 how	 opinion	 leaders	 value	 it.	 In	 other	

words,	if	one	would	want	to	interpret	the	relative	ranking	of	the	three	variables	of	RQ2,	one	would	

want	 the	 respondents	 to	 also	 indicate	 how	 effective	 3D	 Hubs	 are	 at	 enhancing	 the	 three	

attributes,	 and	 not	 only	 whether	 they	 value	 it.	 This	 is	 an	 interesting	 topic	 for	 future	 research,	

although	argued	to	be	beyond	the	scope	of	this	study.		

Another	 limitation	 in	 terms	 of	 the	 firm	 setting	 of	 3D	 Hubs,	 is	 that	 the	 study	 is	 deliberately	

ambiguous	 and	 abstract	within	 the	questions	of	 how	3D	Hubs	 enhance	 connection,	 knowledge,	

and	 engagement.	 This	 was	 done	 as	 to	 allow	 the	 respondents	 to	 interpret	 the	 question	 as	 to	
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include	 whatever	 features	 of	 the	 hub	 it	 might	 entail.	 Alternatively	 one	 could	 have	 done	 prior	

research	to	investigate	exactly	what	functions	of	3D	Hubs	are	leveraging	in	their	nature,	and	then	

include	these	within	the	questions.	This	would	however	also	make	the	study	harder	to	replicate,	

while	the	current	phrasing	of	the	questions	allows	for	easy	replication	within	another	firm	setting	

with	similar	features	(peer-to-peer	platform).		

A	limitation	in	the	design	of	the	survey	is	recognized,	as	it	could	have	included	a	dummy	variable	

that	 could	 dismiss	 the	 argument	 that	 opinion	 leaders	 are	 just	 generally	 more	 positive	 than	

followers,	 thus	 rank	higher	on	how	much	they	value	most	 things.	On	the	other	hand,	since	 that	

argument	 is	not	supported	by	any	of	 the	reviewed	 literature,	 it	could	be	seen	as	a	 finding	of	an	

additional	difference	between	opinion	leaders	and	followers.	But	as	these	underlying	mechanisms	

that	 could	 explain	 the	 findings	 are	 in	 fact	 not	 the	 aim	 of	 a	 descriptive	 study,	 it	 would	 require	

additional	research	to	test	this	hypothesis	of	difference	in	positivity.		

A	limitation	of	the	key	findings	is	that	they	are	from	a	single	firm	setting,	the	external	validity	of	

these	findings	would	be	strongly	supported	through	replicating	the	study	for	additional	settings.	

Yet	as	a	descriptive	study,	the	utilization	of	a	single	firm	setting	fulfilled	the	research	objective	of	

this	 study.	 The	 findings	 have	 used	 the	 dichotomy	 of	 opinion	 leaders	 and	 followers	 in	 order	 to	

compare	valuation	of	aspects	of	a	firm	setting	that	is	argued	to	leverage	opinion	leaders	defining	

characteristics.	The	findings	suggest	that	opinion	 leaders	do	value	being	 leveraged,	and	more	so	

than	the	followers	on	all	three	variables.	The	 implication	of	this	finding	 is	that	 it	presents	a	new	

way	to	create	value	for	opinion	 leaders	by	firms	that	wish	to	 leverage	them.	 If	 firms	know	what	

opinion	 leaders	 value,	 they	 can	use	 this	 knowledge	 to	 strategize	ways	 to	 attract	 and	 retain	 the	

most	influential	individuals	within	their	target	domain.	On	a	final	note,	this	study	argues	to	make	

an	important	extension	of	the	definition	of	opinion	leaders	and	their	distinguishing	attributes,	to	

the	relatively	sparsely	researched	topic	of	leveraging	opinion	leaders.		
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CHAPTER 5 – LIMITATIONS & 

CONCLUSION 
	

This	concluding	chapter	will	contain	a	discussion	of	two	key	limitations	of	the	study,	a	conclusion	of	

the	study,	as	well	as	a	section	that	gives	final	remarks	and	suggestions	for	future	research.		

	

LIMITATIONS 

	

The	 limitations	of	the	study	are	primarily	discussed	throughout	the	previous	chapters,	while	this	

section	will	point	to	two	key	limitations.	The	first	limitation	stems	from	the	descriptive	nature	of	

the	study	and	the	sampling	error,	whereas	the	second	limitation	stems	from	a	non-agreement	in	

the	extant	body	of	research	on	opinion	leadership.		

To	answer	research	question	1,	one	would	need	to	generalize	the	findings	to	the	population	of	the	

members	 of	 3D	 Hubs.	 Unfortunately	 this	 generalization	 is	 limited	 as	 3D	 Hubs’	 management	

blocked	 the	 designed	 random	 sampling	 method,	 which	 resulted	 in	 a	 non-random	 sampling	

method.	 To	 answer	 research	 question	 two,	 one	 would	 aim	 at	 generalizing	 the	 findings	 to	 the	

theoretical	 construct	 of	 opinion	 leadership.	 Unfortunately	 this	 generalization	 is	 limited	 as	 this	

descriptive	study	is	of	a	single	case	setting.	Thus,	the	first	key	limitation	of	this	study	concerns	the	

generalizability	of	 the	 findings	 for	both	 research	questions.	The	 issue	of	generalizability	 for	RQ1	

arose	not	from	the	research	design,	but	from	a	break	of	agreement	from	3D	Hubs’	management	

preventing	 the	 initially	 planned	method	 for	 reaching	 their	members	 from	being	done.	Although	

not	qualifying	 as	 a	 random	sampling	method,	 the	backup	 sampling	method	does	not	 cause	any	

apparent	overrepresentation	of	any	group	that	would	disrupt	the	findings.	For	research	question	

two	though,	the	generalization	issue	arose	as	a	result	of	the	deliberate	research	design.	As	argued	

within	 methods,	 this	 was	 done	 as	 it	 was	 argued	 to	 be	 markedly	 beyond	 the	 resources	 and	
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capabilities	of	this	thesis	to	attempt	to	achieve	a	random	sample	of	opinion	leaders.	Additionally,	a	

descriptive	approach	was	chosen	as	 it	was	deemed	premature	to	conduct	hypothesis	 testing	for	

RQ2	based	on	the	review	of	the	related	literature,	thus	no	causal	mechanisms	were	explored	that	

could	be	generalized	to	the	theoretical	construct	of	opinion	leadership.		

The	 second	 key	 limitation	 concerns	 the	 construct	 of	 opinion	 leadership	 and	 the	 integration	 of	

defining	 attributes	 and	 the	method	 of	 identification.	 This	 thesis	 has	 adopted	 a	 self-assessment	

opinion	 leadership	 scale	 and	 the	 dichotomy	 classification	 of	 opinion	 leaders	 and	 followers.	 This	

decision	 has	 undeniably	 imposed	 certain	 limitations.	 Firstly,	 the	 findings	 are	 dependent	 on	 the	

construct	validity	of	the	opinion	leadership	scale.	That	is,	the	assumption	is	that	the	scale	indeed	

does	measure	opinion	leadership	as	defined	by	the	present	study;	this	is	argued	to	be	a	necessary	

simplification	 of	 the	 thesis.	 However,	 it	 raises	 important	 considerations.	 The	 extant	 body	 of	

research	does	not	provide	an	institutionalized	definition	of	opinion	leaders;	therefore	the	present	

study	developed	a	new	definition	based	on	 recent	development	 in	 the	 literature.	Naturally,	 the	

non-agreement	 and	 lack	 of	 common	 understanding	 of	 opinion	 leadership	 impose	 certain	

limitations	on	the	ability	to	integrate	the	identification	of	opinion	leaders	and	the	explanation	and	

discussion	of	the	reviewed	attributes	in	relation	to	empirical	results.		Furthermore,	the	definition	

of	opinion	leaders	as	the	highest	scoring	26.5	percentage	of	the	respondents	also	raises	questions	

to	 the	 congruence	 of	 this	 boundary	 and	 the	 attributes	 of	 opinion	 leadership.	 Such	 an	 absolute	

delimitation	undeniably	may	separate	opinion	 leaders	from	followers	at	a	point	where	followers	

may	 hold	 characteristics	 that	 in	 fact	 are	 aligned	 with	 opinion	 leadership.	 In	 essence,	 the	

complexity	 and	 incomplete	 integration	 of	 research	 in	 the	 field	 of	 opinion	 leadership	 forces	

simplified	 argumentation	 that	 to	 a	 degree	 may	 overly	 generalize	 opinion	 leaders’	 behaviour,	

motivation,	and	personality.	 It	 should	be	noted	that	 it	 is	 suggested	that	 this	 thesis’	definition	of	

opinion	leadership	should	be	subsequently	extended	and	probed	through	empirical	analysis.		
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CONCLUSION 

	

This	thesis	has	studied	two	research	questions	based	in	the	interest	and	academic	recognition	of	

the	importance	of	opinion	leaders	for	the	diffusion	of	innovations.	Through	the	world’s	largest	3D	

printing	platform	this	thesis	has	been	enabled	to	identify	a	defined	dichotomy	of	opinion	leaders	

and	 followers,	 a	 classification	 that	 served	 as	 a	 basis	 for	 analysing	 the	 variables	 for	 the	 two	

research	questions.	The	purpose	of	RQ1	lies	in	describing	diffusion	theory	through	the	context	of	a	

peer-to-peer	platform	that	creates	a	 scenario	where	an	 innovation	can	be	diffused	 through	 two	

competing	forms	(ownership	and	service).		Specifically,	RQ1’s	purpose	is	to	determine	whether	the	

opinion	 leaders	 of	 3D	Hubs	 push	 towards	 3D	 printing	 being	 diffused	 as	 a	 service	 or	 ownership	

technology.	The	purpose	of	RQ2	has	a	strong	theoretical	focus,	with	the	objective	to	expand	the	

current	understanding	of	the	construct	of	opinion	leadership	through	addressing	a	research	gap.	

Specifically,	 RQ2’s	 purpose	 is	 to	 determine	whether	 opinion	 leaders	 value	 having	 their	 defining	

characteristics	leveraged	by	a	firm	setting.		

The	findings	from	the	first	research	question	suggest	that	both	opinion	leaders	and	followers	push	

the	 direction	 of	 diffusion	 of	 3D	 printing	 more	 towards	 service	 than	 ownership.	 However	 the	

findings	 indicates	 that	 the	market	 trends	 of	 3D	 printers	 becoming	 easier	 to	 use,	 cheaper,	 and	

having	more	obvious	application	areas	will	deteriorate	the	benefit	of	service	as	expressed	by	both	

opinion	leaders	and	followers.	The	findings	are	important	as	they	come	from	opinion	leaders	that	

are	uniquely	positioned	to	assess	the	benefit	of	service	versus	ownership.	Also	the	findings	show	

in	what	direction	3D	printing	is	being	diffused	by	this	sample	of	early	adopters	from	a	central	and	

growing	community,	at	a	point	in	time	where	the	industry	is	faced	with	much	uncertainty	of	the	

future.		

The	 findings	 from	 the	 second	 research	 question	 indicate	 that	 opinion	 leaders	 (more	 than	

followers)	value	being	leveraged	by	the	firm	setting	through	their	three	defining	characteristics	of	

network	 position,	 engagement,	 and	 credibility.	 The	 findings	 are	 important	 as	 they	 address	 an	

important	gap	in	research	that	is	of	interest	both	out	of	an	academic	and	managerial	perspective.	

Namely	 that	 opinion	 leaders	 value	 the	 process	 of	 becoming	 more	 influential	 through	 a	 firm	
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setting,	 and	 proposing	 that	 the	 underlying	 mechanisms	 might	 be	 based	 on	 the	 three	 defining	

characteristics	 of	 opinion	 leaders.	 Firms	 already	 engaged	 in	 creating	 settings	 to	 engage	 their	

customers	can	also	gain	 insight	 into	what	 the	most	 influential	of	 their	users	or	 customers	value	

about	such	a	setting,	and	strategize	thereafter.	

Previous	 research	 on	 diffusion	 theory	 enabled	 this	 study	 to	 apply	 it	 to	 explore	 the	 interesting	

matter	of	the	direction	of	diffusion	of	3D	printing.	This	study	add	to	the	field	by	applying	it	for	the	

first	time	to	the	technology	that	has	been	said	to	bring	another	industrial	revolution;	3D	printing.	

Previous	research	on	opinion	leadership	has	primarily	focused	on	proving	their	effect	on	diffusion	

and	characterizing	who	they	are	and	what	distinguishes	them.	This	study	enrich	the	field	through	

providing	a	new	theoretical	definition	based	on	a	thorough	review,	and	extend	this	definition	into	

the	research	gap	 identified	within	 leveraging	opinion	 leaders.	This	study	thus	applies	 the	role	of	

opinion	leaders	within	aggregate	diffusion	for	research	question	one	and	extend	the	construct	for	

the	second	research	question.		

	

FUTURE RESEARCH AND FINAL REMARKS 

	

This	study	has	identified	several	limitations	in	the	field	of	diffusion	theory	and	opinion	leadership,	

suggesting	promising	avenues	for	future	research.	A	fruitful	topic	for	future	research	would	be	the	

antecedents	of	social	interactions	with	focus	on	opinion	leaders	(Godes,	et	al.,	2005).	Through	the	

reviewed	body	 of	 literature,	 no	 satisfying	 classifications	 of	 intrinsic	 and	 extrinsic	motivations	 of	

opinion	 leaders	were	 found.	 Thus,	 a	 deeper	 understanding	 of	motivations	 of	 influence	 exertion	

can	 provide	 a	 better	 foundation	 for	 leveraging	 opinion	 leaders.	 In	 connection	 to	 that	 little	 is	

known	 about	 what	 motivates	 opinion	 leaders	 (Godes,	 et	 al.,	 2005),	 little	 is	 also	 known	 to	 the	

response	 functions	of	 various	 types	of	 incentives	 (monetary,	discount-based,	 recognition-based)	

(Nejad,	et	al.,	2014),	thus	suggesting	a	promising	topic	for	future	research.	

The	 acknowledgment	 and	 apparent	 limitation	 of	 not	 satisfyingly	 being	 able	 to	 disentangle	 the	

different	types	of	social	influence	mechanisms	serve	as	an	important	avenue	for	future	research.	



	 Diffusion	of	3D	Printing	 	
	

	
	

118	

As	social	influence	is	difficult	to	observe	and	often	occurs	stochastically	it	is	hard	to	measure.	The	

direct	 implication	of	not	being	able	 to	measure	 the	 impact	of	 social	 influence	 is	 that	 it	 impedes	

firms’	 commitment	 to	 investing	 in	 leveraging	 opinion	 leadership.	 Thus	 in	 the	 broadest	 sense,	

future	 research	 should	 be	 done	 for	 better	 enabling	 firms	 to	 calculate	 ROI	 of	 targeting	 opinion	

leaders.	 Such	 research	would	need	 to	acknowledge	 the	 trickle-down	nature	and	 ripple	effect	of	

social	influence	contagion	(Peres,	et	al.,	2010).		

As	discussed,	there	is	an	interesting	relationship	between	the	attributes	of	an	innovation	and	the	

adoption	decision.	An	area	that	seems	to	remain	largely	unexplored	however	is	how	the	construct	

of	 opinion	 leadership	 differs	 across	 product	 categories.	 In	 other	 words,	 we	 need	 to	 better	

understand	 how	 the	 characteristics	 of	 products	 enable	 and	 constrain	 opinion	 leaders	 and	 their	

influence	 (Aral,	 2011).	An	area	 that	 is	 closely	 related	 to	 the	 aforementioned	 concern	 about	 the	

congruency	of	the	distinguishing	attributes	of	opinion	leaders.	Closely	related	is	another	concern	

as	raised	by	Nejad	et	al.	 (2014);	under	which	market	and	product	conditions	are	word-of-mouth	

(interpersonal	communication)	programs	superior	other	marketing	programs?			

This	 study	 recommends	 future	 research	 to	 adopt	 increased	 transparency	 of	 opinion	 leadership	

research.	An	 increased	openness	 in	 regards	 to	 the	adopted	definition	and	 identification	method	

will	enable	an	increased	critical	understanding	of	the	limitations	and	implications	of	the	findings.	

To	 increase	 the	 ability	 of	 comparative	 and	 supportive	 research,	 the	 field	 will	 benefit	 from	

alignment	of	theory	and	the	methodological	approaches	chosen.		
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APPENDICES 

APPENDIX A – FDM PRINTING PROCESS 

 Downloaded from http://reprap.org/mediawiki/images/thumb/2/22/FFF.png/668px-FFF.png 

This	 graphic	 is	 only	 illustrative	 of	 the	most	 popular	 3D	 printing	 technology	 (FDM),	 it	 should	 be	

noted	that	there	are	various	other	technologies	within	desktop	3D	printing.		
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APPENDIX B – SURVEY QUESTIONS 
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APPENDIX C – EXCEL FILES 

See	the	attached	USB	drive	with	all	excel	files	

If	 you	 have	 not	 received	 an	 USB	 drive,	 the	 excel	 files	 can	 also	 be	 requested	 by	 emailing	

oliversjostedt@gmail.com	or	miller.adrian@outlook.com		
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APPENDIX D – AGE, LOCATION, GENDER OF RESPONDENTS 

Gender	–	Only	1	of	 the	respondents	were	 female	after	 the	company	accounts	had	been	filtered	

out.	

	

1 Copenhagen 37 Seattle 73 Oelegem (Belgium) 109 Willebroek
2 Copenhagen area 38 Bozeman 74 Madrid 110 Ljubljana
3 Malmö 39 Joué-les-Tours  France 75 Berchem, Antwerp 111 boston
4 Copenhagen 40 Offenbach 76 Coral Springs 112 Sydney
5 Bristol, UK 41 Raleigh, NC 77 Swindon 113 edmonton
6 Buffalo MN 42 Porto Alegre - RS - Brazil 78 Etobicoke 114 Perth
7 Berlin 43 nantes 79 coquitlam, BC 115 hong kong
8 near burton upon trent 44 Midwoud 80 Greenville 116 Sollies Pon
9 Clearwater, FL 45 St.Gallen 81 Krakow 117 Chalmette
10 Los Angeles 46 Temecula 82 Pompton Plains 118 Sora
11 Kirkland, WA 47 Brownwood 83 Coquitlam 119 Cape Town
12 Des Moines 48 nice 84 Zagreb 120 Modena
13 Des Moines 49 Bend 85 Minneapois 121 cologne, germany
14 Atlanta 50 middleborough 86 Leipzig 122 Phuket Thailand
15 Melbourne 51 Delft 87 Nuenen 123 Mechelen
16 Bozeman, MT 52 San Jose 88 Urbana 124 Hardenberg
17 Santa Cruz 53 Gijon-Asturias-Spain 89 New Orleans, LA 125 Singapore
18 Copenhagen 54 Winnipeg 90 Falconara Marittima 126 Enschede
19 Wantagh 55 miami 91 Port Orange 127 Hamm
20 Hamilton, NY USA 56 Mcallen 92 Port Orange, FL 128 Amsterdam
21 Fleet, Hampshire, UK 57 American Fork, UT 93 New York 129 Bailly
22 Bangalore 58 Uppsala 94 Fort Collins 130 AIGUILHE
23 Camarillo, CA 59 Coopersburg 95 Saratoga Springs, NY 131 Amsterdam
24 reston 60 Olomouc 96 Weert 132 Milano
25 Hombrechtikon, CH 61 Minneapolis, MN 97 Luleå, Sweden 133 Barcelona
26 seoul 62 lausanne 98 Las Vegas 134 Tallinn
27 New York City area 63 Parsippany NJ 99 Moscow 135 Schortens
28 Taranto/ITALIA 64 brussels 100 Toulouse 136 The Hague
29 Tacoma, WA 65 france 101 Boston 137 Hyderabad, India
30 Alicante 66 Boston 102 Geertruidenberg 138 Rouen - FRANCE
31 Moscow 67 Austin, TX 103 Hunnebostrand 139 Spokane
32 mende 68 Madrid 104 Strasbourg 140 Auckland
33 Milan 69 Almere 105 Sydney 141 Toronto
34 Deventer 70 Brooklyn 106 Los Angeles 142 Waldorf
35 Los Angeles 71 Ruston 107 Cuneo, Italy 143 Houston
36 greater nyc area 72 London 108 Chatelaudren

Location	of	Respondents

26% 

34% 

25% 

15% 

Age Groups n=113 

15-24 

25-34 

35-44 

45-54 



	 Diffusion	of	3D	Printing	 	
	

	
	

136	

APPENDIX E - Q15 SELECTED RESPONSES 

To	reiterate	Q15	was	posed	as	the	following:	

	Q15.	What	about	3D	printing	do	you	think	makes	it	suitable	to	be	sold	as	a	service	and	how	

could	this	change	in	the	future?	

Full	record	of	the	responses	are	within	Appendix	3	excel	files.	Here	are	a	few	selected	responses	

that	were	deemed	as	interesting.		

Most	individuals	that	actually	have	a	3d	printer	are	somewhat	skilled	at	the	technology	as	
they	 invested	 a	 fair	 amount	 of	money	 already.	 In	 the	 near	 future	 I	 don't	 see	 3d	 printing	
becoming	 something	 that	 everyone	will	 be	 able	 to	 do.	Machines	 need	 to	 be	much	more	
reliable,	better	materials/more	diverse,	less	noise,	faster	printing	and	cheaper	machines	will	
be	 needed	 to	 make	 this	 go	 mainstream.	 Not	 mentioning	 the	 functionality	 of	 the	 prints.		
For	now	it's	mostly	for	phone	cases,	small	objects	for	mainstream	markets.	
	
As	a	owner,	I	understand	the	limitations,	downfalls	and	real	world	output	from	a	FFF/FDM	
3d	printer	and	when	people	ask	me	about	 if	 they	should	get	x	or	y	printer,	 I	 tell	 them	to	
wait,	 because:	 1.	 They	 are	 often	 misled	 to	 technology,	 they	 look	 at	 the	 ridiculous	 price	
points	being	posted	at	tiny	printers	that	will	be	mostly	useless	for	anything	practical,	but	at	
the	same	time	are	blinded	by	these	stupid	posts	by	media	of	"3d	printed	ears,	houses	and	
parts	 using	 completely	 different	 technology	 (SLS,	 DLP,	 DLMS,	 etc)"	 2.	 Their	
limited/nonexistant	knowledge	of	3d	modeling	makes	it	basically	useless	unless	you	happen	
to	 find	 exactly	 what	 you	 want	 already	 made	 and	 posted	 to	 something	 like	 cgtader,	
thingiverse,	etc.	

	I	don't	think	there	would	be	a	big	change	in	the	future,	as	3D	graphic	professional	I	use	it	
as	 a	 tool	 to	 take	 the	 3D	 I	 already	made	 at	work	 or	 at	 home	 as	 hobby,	 I	 don't	 think	 3D	
printers	makes	the	3D	users,	I	think	users	use	the	3D	printers,	 like	I	said	at	a	Madrid	lab	-	
design	 conference:	 No	 one	 would	 say	 is	 a	 writer	 because	 of	 owning	 a	 typewriter	 but	
because	he	use	 it	and	wants	to	be	a	writer,	and	the	weird	thing	comes	with	3D	printing..	
this	industry	is	selling	3D	printers	as	they	would	be	a	magical	tool	wich	defines	the	people	
as	 "makers"...	 imagine	 we	 call	 ourselves	 writers	 or	 programmers	 because	 we	 own	
typewriters	or	computers,	but	we	know	this	does	not.	

It	 is	 a	 contium	between	 :	 (Service)	 If	 you	 only	 need	 a	 small	 one-off	 thing	 (broken	 plastic	
replacement	part)	to(Owning)	If	you	want	to	to	do	an	intensive	hobby	with	3D	designs	(in	
plastic)	-	buy	your	own.	Metal	and	similar	materials	requires	a	service.	The	Service	option	
also	needs	to	include	Modelling/Scanning	services.	
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APPENDIX F – DESCRIPTIVE STATISTICS FOR OL SCALE 

The	table	below	shows	the	descriptive	statistics	for	the	opinion	leadership	scale	with	the	sample	

mean	being	5.60	with	a	standard	deviation	of	±0.92,	the	sample	median	was	5.67.		

	

Opinion	
Leadership		 Mean	 SD	 Median	 Mode	 Count	

OL1	 5,43	 1,20	 5,0	 5,0	 113	
OL2	 5,60	 1,11	 6,00	 5,00	 113	
OL3	 5,33	 1,65	 6,00	 7,00	 113	
OL4	 5,60	 1,76	 6,00	 7,00	 113	
OL5	 5,73	 1,48	 6,00	 7,00	 113	
OL6	 5,92	 1,35	 6,00	 7,00	 113	

OL	Average	 5,60	 0,92	 5,67	 5,67	 113	

Descriptive	Statistics	of	Domain	Specific	Opinion	Leadership	(OL1-OL6)	are	given	(n=113).	
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APPENDIX G - EXPERT PREDICTIONS FOR THE FUTURE OF 3D 

PRINTING 

	

As	mentioned	3D	printing	is	said	to	be	at	a	pivotal	moment	with	much	uncertainty	for	how	it	will	

transform	 from	 being	 used	 by	 the	 early	 adopters	 and	 maker	 movement	 to	 reaching	 a	 wider	

audience.	A	well-respected	industry	report	released	in	2015	proposed	four	possible	scenarios	for	

the	future	of	consumer	3D	printing.		

1. One	 household	 –	 one	 printer:	 Users	 either	 creates	 their	 design	 themselves	 or	

downloads	a	ready-made	design	and	then	prints	it	at	home	at	their	own	printer.			

2. 3D	 printing	 marketplaces:	 Experts	 create	 designs	 and	 uploads	 to	 online	 platforms	

where	users	chose	design	and	order	the	print	from	either	the	same	or	another	expert.	

3. 3D	copy-shop	economy:	Users	bring	their	design	to	 local	shops	that	prints	the	object	

for	them.		

4. 3D	 printing	 behind	 the	 scenes:	 Consumers	will	 purchase	 items	much	 like	 today	 but	

with	more	customization	options,	while	the	retailer	handle	the	3D	printing	behind	the	

scenes	(Bechtold,	et	al.,	2015).	

	

It	should	be	noted	that	probably	it	would	be	a	mix	of	the	different	scenarios,	but	with	one	scenario	

being	more	prevalent.	3D	Hubs	would	most	benefit	from	scenario	two,	as	they	are	a	3D	printing	

marketplace.	 There	 are	 many	 factors	 that	 can	 affect	 towards	 which	 scenario	 3D	 printing	 will	

develop,	the	most	obvious	being;	price	of	3D	printers,	ease	of	printing	and	increased	capabilities	

of	printers	thus	more	application	areas.	Additionally,	there	 is	the	 influence	of	firms	and	towards	

which	direction	they	strive,	and	last	but	not	least	-	the	influence	of	the	early	adopters.		

	


