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Research	
questions:	 -	 How	 can	 consumer	 acceptance	 of	 robots	 be	 studied	 as	 an	 international	

phenomenon?	
	 -	What	are	the	implications	of	robot	acceptance	for	consumers?	

Purpose:		 The	purpose	of	this	study	is	to	investigate	the	acceptance-level	internationally,	
because	of	the	future	increase	of	new	technology	in	the	form	of	robotics.	

Method:	 A	quantitative	research	method	was	conducted	in	this	study.	The	data	collection	
was	done	by	a	survey,	via	non-probability	sampling.	

Conclusion:		 The	findings	of	this	study	show	that	trust,	anxiety	and	personal	innovativeness	
influence	the	acceptance	of	robots	internationally,	while	social	influence	does	
not	affect	the	acceptance	of	the	new	technology	in	the	context	of	robotics.	
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1.				Introduction	
Almost	100	years	ago	robots	were	introduced	to	the	world.	According	to	Siciliano	and	Khatib	(2016),	
the	word	“robot”	is	derived	from	the	Slav	language,	which	means	‘subordinate	labour’.	The	term	was	
coined	by	the	science	fiction	author	Karel	Čapek,	who	in	the	1920’s	developed	the	word	for	a	theatre	
piece,	where	mechanical	beings,	called	robots,	were	about	to	take	over	the	world	(ibid).	Since	then	
robots	have	been	used	in	science	fiction.	The	first	practical	use	of	a	robot	was	industrial	and	has	been	
used	 since	 the	 1960’s	 for	 production	 at	 manufacturing	 companies,	 also	 called	 the	 “robot-based	
automation	revolution”	(Boesl	&	Liepert).	These	robots	were	fast	and	efficient,	but	also	threatening.	
In	order	to	guarantee	the	safety	of	the	employees,	the	robots	were	operating	within	cages.	The	second	
robot	revolution	is	currently	breaking	through	this	separation,	between	employees	and	robots,	with	
sensitive	and	safe	robot-based	automation	solutions	(ibid).	Even	though	the	second	revolution	is	not	
estimated	yet,	a	new	dimension	 is	already	predicted,	 thus	 leading	 these	robots	 to	become	mobile.	
They	will	be	able	to	move	to	the	object	instead	of	the	other	way	around.	The	last	predicted	revolution	
is	that	robots	will	be	able	to	perceive	their	surroundings	and	maybe	even	to	understand	them	(ibid).	
These	four	revolutions	are	overlapping	and	the	new	robots	will	complement	the	old	robots.	Since	there	
are	a	lot	of	different	variations	and	usages	of	the	robot,	the	world	is	saturated	with	several	definitions.	
The	International	Federation	of	Robotics	has	created	two	explanations,	divided	into	service	robots	and	
industrial	robots,	which	together,	according	to	Wilson	(2015)	provide	the	definition	‘Artificially	created	
system	designed,	built,	and	implemented	to	perform	tasks	or	services	for	people.’		

The	 market	 segments	 where	 robotics	 is	 used	 range	 from	manufacturing,	 agriculture,	 transport	 &	
logistics	to	civil,	commercial,	healthcare	and	consumer	domains	(TPRE,	2015).	Durakbasa,	Bauer,	Bas	
&	Kräuter	(2016)	state	that	the	businesses	that	wish	to	survive	in	today's	competitive	market	need	to	
manage	the	expectations	of	the	consumers.	Manufacturing	businesses	must	incorporate	new	ways	of	
constructing	 products	 to	 meet	 the	 increased	 levels	 of	 demand	 from	 both	 industrial	 and	 private	
consumers.	It	is	envisioned	that	automation	based	systems	will	create	functions	that	are	collaborative,	
autonomous	and	self-organising	among	others	(ibid).	Durakbasa	et	al.	(2016)	state	that	the	growth	and	
development	within	the	industrial	environment	is	an	ongoing	process.	

The	 development	 of	 technology	 appears	 in	 the	 whole	 society,	 where	 challenges	 are	 being	 faced.	
According	to	researcher	Peter	Siljerud,	53	percent	of	the	 jobs	 in	Sweden	will	be	replaced	by	digital	
technology	within	20	 years	 (Johansson,	 2017).	Robots	will	 be	used	 for	 repetitive	 tasks	 that	 can	be	
automated,	 within	 all	 industries.	 The	 Swedish	 foundation	 for	 strategic	 research	 states,	 that	
approximately	90	percent	of	the	people	working	 in	the	service	 industry	such	as	cashiers,	as	well	as	
people	assisting	the	restaurants,	will	be	replaced	by	robots	(Otto	Uurisman,	2016).	Professor	Danica	
Kragic	Jensfelt,	who	is	involved	in	research	of	robotics	at	KTH,	believes	that	robots	may	even	be	better	
at	performing	some	of	the	tasks	that	humans	perceive	as	boring,	hard	and	dangerous	(Svenberg,	2017).	
A	robot	that	is	programmed	to	execute	a	certain	task,	will	make	the	same	task	in	the	exact	same	way	
every	time,	without	getting	bored.	However,	Prof.	Jensfelt	does	not	believe	that	the	robots	will	“take	
over”	jobs.	Instead,	they	will	work	side-by-side	with	humans,	enabling	people	to	focus	on	tasks	where	
creativity	and	social	skills	are	needed	(ibid).	What	is	still	unknown,	in	the	opinion	of	Prof.	Jensfelt,	is	
how	people	will	react	to	the	new	technology.		
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In	addition	to	the	expected	increase	of	robots	within	the	working	environment,	is	also	the	use	of	robots	
within	the	home	environment.	Humans	are	expected	to	work	and	live	longer,	thus	needing	support	
both	within	 the	working	 environment,	 in	 their	 homes	 and	when	 becoming	 older	 (Boesl	&	 Liepert,	
2016).	 However,	 current	 research	 show	 that	 people	 seem	 considerably	 cautious	 to	 accept	 social	
behaviours	of	robots	in	their	homes	(de	Graaf,	Allouch	&	van	Dijk,	2017).	Previous	studies	have	shown	
that	anxiety,	trust	and	personal	innovativeness	can	affect	the	acceptance	of	new	technology,	such	as	
robotics	 (Bröhl,	Nelles,	Brandl,	Mertens	&	Schlick,	2016;	de	Graaf	et	al.,	2017).	Anxious	people	feel	
concerned	about	possible	obstacles	that	may	occur	in	the	future	(Sarason,	1984),	while	trust	stresses	
the	willingness	to	take	risks	(Mayer,	Davis,	&	Schoorman,	1995).	Personal	innovativeness,	on	the	other	
hand,	involves	the	willingness	of	an	individual	to	try	out	new	technology	(Agarwal	&	Prasad,	1998).	

1.1	Problem	statement	
Kaivo-oja,	Roth,	&	Westerlund	(2016)	state	that	the	development	of	humanisation	and	robotisation	
are	 influencing	 the	human	 future.	As	presented	 in	 the	previous	paragraphs,	 the	 field	of	 robotics	 is	
growing	tremendously,	but	there	 is	still	uncertainty	 in	the	society.	 It	 is	 impossible	to	anticipate	the	
future	in	detail,	however,	it	is	predicted	that	new	markets	will	arise	because	of	the	new	technological	
demand	(Boesl	&	Liepert,	2016).	According	to	the	TPRE	(2015),	there	are	different	barriers	arising	in	
several	industries,	which	have	to	be	overcome	in	order	to	have	a	successful	integration	of	robotics	in	
society.	Kaivo-oja	et	 al.,	 (2016)	 states	 that	 there	will	 be	 regional	differences	when	 it	 comes	 to	 the	
usability	 of	 technical	 solutions.	 Our	 future	 depends	 on	 how	 well	 we	 use	 technologies	 and	 take	
advantage	of	innovations	and	technical	opportunities.	For	innovations	to	evolve,	the	demand	for	the	
new	technology	is	as	important	as	the	creation	of	it	(Boesl	&	Liepert,	2016).		Because	of	the	increase	
of	robotics	used	in	the	everyday	environment,	de	Graaf	et	al.,	 (2017)	researched	the	acceptance	of	
domestic	social	robots	 in	the	Netherlands.	Based	on	the	study,	 it	 is	suggested	that	an	 international	
study	of	robot	acceptance	would	give	a	more	general	view	on	opinions	of	future	robotics.	In	addition,	
Boesl	&	Liepert	(2016)	state	that	different	technological	needs	are	expected	to	rise	since	the	global	
population	will	exceed	10	billion	by	the	year	2060.	In	combination	with	the	growth	of	the	robotic	field,	
an	international	data	set	can	contribute	to	the	currently	available	research.	Since	robotics	is	a	global	
phenomenon,	the	study	should	not	be	limited	to	one	specific	country.	

1.2	Purpose	
The	purpose	of	this	study	is	to	investigate	the	acceptance-level	internationally,	because	of	the	future	
increase	of	new	technology	in	the	form	of	robotics.	

1.3	Research	questions	
• How	can	consumer	acceptance	of	robots	be	studied	as	an	international	phenomenon?	
• What	are	the	implications	of	robot	acceptance	for	consumers?	
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2.				Literature	Review	
In	this	chapter,	a	literature	review	of	technology	acceptance	is	presented.	First,	the	development	of	the	
UTAUT	model	and	 its	 variables	are	presented,	 followed	by	an	explanation	of	 the	external	 variables	
anxiety,	 personal	 innovativeness	 and	 trust	 which	 according	 to	 previous	 research,	 can	 affect	 the	
acceptance	of	technology.	

2.1	Technology	Acceptance	
Oye,	Iahad	&	Ab-Rahim	(2014)	stated	that	technology	is	only	valuable	when	it	is	accepted	and	used.	
Hence	an	understanding	of	technology	acceptance	is	important	as	acceptance	is	the	key	to	the	success	
or	failure	of	a	new	technology	(Dillon	&	Morris,	1996).	Technology	acceptance	can	be	explained	as	the	
function	of	user	involvement	in	technology	use	(Samaradiwakara	&	Gunawardena,	2014).	There	is	a	
high	curiosity	among	researchers	to	understand	how	users	will	respond	to	new	technologies	and	how	
this	 can	 be	 improved	 (Dillon	 &	 Morris,	 1996).	 Therefore,	 different	 kinds	 of	 models	 have	 been	
developed	to	explain,	predict	and	control	the	technology	acceptance	phenomena	(Burch,	2003).	

2.1.1	Theory	of	Reasoned	Action	(TRA)	
The	first	model	which	was	acknowledged	is	the	Theory	of	Reasoned	Action	(TRA)	developed	by	Fishbein	
and	Ajzen	(1967).	The	model	has	originally	been	used	in	the	research	field	of	social	psychology.	It	is	
developed	to	predict	the	voluntary	behaviour	of	human	beings	and	helps	to	explain	the	physiological	
elements.	According	to	Ajzen	(1985),	the	name	of	the	theory,	reasoned	action,	derives	from	the	fact	
that	people	behave	in	a	sensible	way	by	keeping	internal	and	external	information	available	in	their	
mind	when	deciding	whether	or	not	 to	 take	action.	 The	model	makes	a	 clear	 connection	between	
attitude	 and	 behavioural	 intention.	 Behavioural	 intention	 is	 based	 on	 two	 components;	 attitude	
toward	 the	 behaviour	 and	 the	 subjective	 norm	 (ibid).	 The	 first	 component	 is	 described	 as	 the	
individual’s	 positive	 or	 negative	 evaluation	 of	 performing	 the	 behaviour,	 while	 the	 second	 one	
addresses	the	person’s	perception	of	the	social	pressure	put	on	him/her	to	perform	or	not	to	perform	
the	behaviour	in	question.	

2.1.2	Theory	of	Planned	Behaviour	(TPB)	
The	 Theory	 of	 Planned	 Behaviour,	 developed	 by	 Ajzen	 (1985),	 is	 a	 response	 to	 the	 TRA	model.	 A	
limitation	 of	 the	 TRA	model	 is	 that	 it	 does	 not	 take	 the	 irrational	 and	 unconscious	 decisions	 into	
consideration.	 Therefore,	 the	 TPB	model	 has	 been	 developed,	 including	 the	 component	 perceived	
behavioural	control	to	explain	behaviour.	According	to	Ajzen	(1985),	the	component	complements	the	
two	components	from	the	TRA	model;	attitude	toward	the	behaviour	and	subjective	norm.	Perceived	
behavioural	control	explains	‘people’s	perception	of	the	ease	or	difficulty	of	performing	the	behaviour	
of	interest’	(ibid).	

2.1.3	Technology	Acceptance	Model	(TAM)	
The	Technology	Acceptance	Model	(TAM)	is	developed	by	Davis	(1986)	and	originates	from	the	TRA	
model.	This	model	 is	known	for	 the	two	technical	components	perceived	usefulness	and	perceived	
ease	 of	 use,	 that	 influence	 the	 user’s	 intent	 to	 use	 a	 new	 information	 system.	 According	 to	Davis	
(1986),	perceived	usefulness	explains	‘the	degree	to	which	an	individual	believes	that	using	a	particular	
system	would	enhance	his	or	her	job	performance’,	while	perceived	ease	of	use	is	described	as	‘the	
degree	to	which	an	 individual	believes	that	using	a	particular	system	would	be	free	of	physical	and	
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mental	effort’	(ibid).	The	TAM	model	is	nowadays	used	as	a	basic	model	where	several	extensions	have	
been	developed,	for	example,	TAM2	and	TAM3.	

2.1.4	Innovation	Diffusion	Theory	(IDT)	
The	ease	of	use	 from	the	TAM	model	also	appeared	 in	earlier	 research	 in	 the	 Innovation	Diffusion	
Theory,	developed	by	Rogers	(2010).	An	innovation	can	be	defined	as	something	that	is	perceived	as	
new	by	an	individual	or	a	social	system.	Diffusion,	on	the	other	hand,	is	explained	as	‘the	process	by	
which	an	innovation	is	communicated	through	certain	channels	over	time	among	the	members	of	a	
social	system’	(ibid).	This	theory	shows	the	innovation-decision	stages	from	the	invention	to	the	wide	
use	of	a	new	technology,	as	well	as	the	differences	among	categories	of	adopters	(Dillon	and	Morris,	
1996).	According	to	Rogers	(2010),	people	will	go	through	five	stages	before	they	accept	an	innovation;	
knowledge,	 persuasion,	 decision,	 implementation	 and	 confirmation.	 In	 addition	 to	 the	 five	 stages,	
there	are	five	characteristics	of	technology	which	also	influence	the	acceptance;	relative	advantage,	
compatibility,	 complexity,	 trialability	 and	 observability	 (ibid).	 Finally,	 there	 are	 also	 five	 different	
adopter	 categories:	 innovators,	 early	 adopters,	 early	majority,	 late	majority	 and	 laggards	 (Rogers,	
2010;	Lee,	Hsieh	&	Hsu,	2011).	In	summary,	the	IDT	model	describes	how	users	create	beliefs	about	
characteristics	of	an	innovation,	which	is	the	basis	for	if	the	innovation	is	adopted	or	rejected	by	the	
user	(Agarwal,	2000).	

2.1.5	Combined	TAM	and	TPB	(C-TAM-TPB)	
As	the	name	implies,	combined	TAM	and	TPCB,	is	the	model	combining	the	two	models	‘Technology	
Acceptance	Model’	and	‘Theory	of	Planned	Behaviour’.	Taylor	&	Todd	(1995)	created	it	to	cover	up	the	
limitations	of	the	TAM	model.	The	TAM	model	lacks	the	components	society	and	control	which	have	a	
proven	effect	on	actual	behaviour.	The	TPB	model	covers	the	two	components,	thus	integrated	into	
the	 C-TAM-TPB	 model.	 The	 model	 is	 suitable	 for	 understanding	 users’	 behaviours	 of	 using	 new	
technologies	 (ibid).	 Another	 noticeable	 characteristic	 is	 that	 the	 model	 distinguishes	 between	
experienced	and	inexperienced	users	(Jen,	Lu	&	Liu,	2009).	

2.1.6	Model	of	PC	Utilization	(MPCU)	
The	Model	of	PC	Utilization	is	based	on	the	Theory	of	Human	Behaviour	created	by	Triandis	(1977).	
The	both	models	are	similar	to	the	Theory	of	Reasoned	Action.	The	MPCU	model	differs	in	the	way	
that	the	model	makes	a	distinction	between	cognitive	and	affective	elements	of	attitudes.	Behavioural	
intention	 has	 a	 central	 role	 and	 consist	 out	 of	 attitude,	 social	 norms,	 habits	 and	 the	 expected	
consequence	of	the	behaviour	(ibid).	According	to	the	model	there	are	six	components	which	influence	
behavioural	intention,	namely	job-fit,	complexity,	long-term	consequences,	affect	towards	use,	social	
factors	and	facilitating	conditions	(Thompson,	Higgins	&	Howell,	1991).	

2.1.7	Motivational	Model	(MM)	
The	 Motivational	 Model	 has	 been	 developed	 by	 Davis,	 Bagozzi	 &	 Warshaw	 (1992),	 based	 on	
psychological	 aspects.	 With	 the	 MM	 model,	 the	 motivation	 for	 behaviour	 can	 be	 explored	 by	
addressing	 intrinsic	 and	 extrinsic	motivations	 (Davis	 et	 al.,	 1992).	 According	 to	 Venkatesh,	Morris,	
Davis	&	Davis,	(2003)	variables	such	as	complexity,	effect	of	use	and	social	factors,	derived	from	the	
Model	of	PC	of	Utilization,	can	be	used	to	predict	behaviour	at	an	individual	level.			
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2.1.8	Social	Cognitive	Theory	(SCT)	
The	last	model,	which	contributes	to	the	UTAUT	model,	is	the	Social	Cognitive	Theory	(Bandura,	1986).	
The	model	has	been	used	in	the	sociological	field,	focusing	on	self-efficiency	which	is	defined	as	‘the	
judgment	of	one's	ability	to	use	a	technology	to	accomplish	a	particular	job	or	task’	(Bandura	1986;	
Compeau	&	Higgins,	1995).	Individuals	do	this	by	taking	a	role	model	within	their	social	environment	
as	an	example	and	try	to	reproduce	the	actions	of	this	model	as	their	own	behaviour.	Bandura	(1986)	
describes	the	reproduction	of	the	observed	behaviour	as	an	interplay	between	personal,	behavioural	
and	environmental	elements.	

2.1.9	Unified	Theory	of	Acceptance	and	Use	of	Technology	(UTAUT)	
To	harmonise	the	above	presented	literature	in	the	context	of	technology	acceptance,	a	new	model	
has	been	developed	by	Venkatesh,	Morris,	Davis	&	Davis	(2003).	The	model	unifies	the	differences	and	
similarities	of	all	the	eight	previous	presented	models	and	is	called	the	Unified	Theory	of	Acceptance	
and	Use	 of	 Technology	 (UTAUT).	 Venkatesh	 et	 al.	 (2003)	 integrated	 the	most	 significant	 elements	
across	these	eight	models	into	the	UTAUT	model.	It	aims	to	understand	the	acceptance	level	and	usage	
of	 a	 new	 technology.	 According	 to	Williams,	 Rana	&	 Dwivedi	 (2015)	 research	 has	 shown	 that	 the	
independent	variables	of	the	model	explain	70	percent	of	the	variance	of	behavioural	intention.	This	
exceeds	all	eight	models	that	explain	17	to	53	percent	of	the	variance	of	behavioural	intention	(ibid).		

According	 to	 Venkatesh	 et	 al.	 (2003),	 the	 UTAUT	 model	 exists	 out	 of	 three	 main	 components;	
performance	 expectancy,	 effort	 expectancy	 and	 social	 influence	 that	 have	 a	 direct	 influence	 on	
behavioural	intention.	The	last	main	component,	facilitating	conditions,	influences	usage	behaviour.	
The	main	components,	which	are	affecting	behavioural	 intention,	are	influenced	by	the	moderating	
factors,	age,	experience,	gender	and	voluntariness	of	use	(ibid).	

The	UTAUT	model	is	the	main	inspiration	for	the	conceptual	model	of	this	research	since	it	includes	
the	most	significant	elements	of	the	eight	models	and	has	the	biggest	predictive	power	for	behavioural	
intention	(Williams	et	al.,	2015).	Behavioural	intention	has	a	central	role	in	this	research	and	therefore	
the	independent	variables	that	have	a	direct	influence	on	behavioural	intention	have	been	used	in	the	
conceptual	model,	namely	performance	expectancy,	effort	expectancy	and	social	influence.	In	addition	
to	the	independent	variables	of	the	UTAUT	model,	external	variables	confirmed	by	previous	research,	
have	been	added	to	complete	the	conceptual	model	for	this	research.	

2.2	Variables	within	the	UTAUT-model	
	
2.2.1	Performance	expectancy	
Performance	Expectancy	is	defined	by	Venkatesh	et	al.	(2003)	as	‘the	degree	to	which	an	individual	
believes	that	using	the	system	will	help	him	or	her	to	attain	gains	in	job	performance.’	The	performance	
expectancy	 of	 new	 technology	 has	 been	 studied	 in	 previous	 research,	within	 different	 technology	
contexts	and	countries.	Carlsson,	Carlsson,	Hyvonen,	Puhakainen	&	Walden	(2006),	have	studied	the	
adoption	of	mobile	devices	in	Finland,	Kijsanayotin,	Pannarunothai	&	Speedie	(2009)	have	investigated	
the	 information	 technology	 adoption	 in	 Thailand,	while	AbuShanab,	 Pearson	&	 Setterstrom	 (2010)	
have	researched	about	Internet	banking	in	Jordan.	
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Performance	 expectancy	 has	 a	 direct	 influence	 on	 behavioural	 intention	 and	 is	 the	 result	 of	 five	
variables	out	of	the	eight	acceptance	models,	namely	perceived	usefulness	(TAM),	extrinsic	motivation	
(MM),	 job-fit	 (MPCU),	 relative	 advantage	 (IDT)	 and	 outcome	 expectations	 (SCT)	 (Venkatesh	 et	 al,	
2003).	When	 researching	 the	 user	 adoption	 of	mobile	 banking,	 findings	 showed	 that	 performance	
expectancy	 had	 a	 significant	 effect	 on	 user	 adoption	 behaviour,	 which	 can	 be	 described	 as	 the	
behavioural	intention	(Zhou,	Lu	&	Wang,	2010).	The	same	was	found	by	Yu	(2012)	when	researching	
about	what	factors	that	could	affect	individuals	to	use	mobile	banking.	Regarding	the	acceptance	of	
robotics,	Heerink,	Kröse,	Evers	&	Wielinga	(2010)	found	that	perceived	usefulness	affected	intention	
to	use	when	studying	the	acceptance	of	assistive	social	robots	by	elderly	users.	

Based	on	previous	research	presented	above,	the	following	hypothesis	is	developed:	
• H1:	Performance	expectancy	has	a	positive	influence	on	behavioural	intention	within	the	

acceptance	of	robotics.	

2.2.2	Effort	expectancy	
Venkatesh	et	al.	(2003)	define	effort	expectancy	as	‘the	degree	of	ease	associated	with	the	use	of	the	
system’,	which	has	a	direct	 influence	on	behavioural	 intention.	This	variable	of	the	UTAUT	model	 is	
also	based	on	several	variables	from	previous	acceptance	models,	namely	perceived	ease	of	use	(TAM),	
complexity	 (MPCU)	and	ease	of	use	(IDT)	(ibid).	The	effort	expectancy	of	new	technology	has	been	
studied	in	several	technology	contexts	and	countries,	by	several	researchers.	AbuShahab	et	al.,	(2010)	
have	researched	the	Internet	banking	in	Jordan,	Carlsson	et	al.,	(2006)	have	studied	the	adoption	of	
mobile	services	in	Finland,	Foon	&	Fah	(2011)	have	investigated	the	Internet	banking	adoption	in	Kuala	
Lumpur,	while	Xu	&	Gupta	(2009)	have	studied	the	acceptance	of	location-based	services.	

The	 influence	of	 effort	 expectancy	 on	behavioural	 intention	 has	 been	 strengthened	by	Venkatesh,	
Thong	&	Xu	(2012)	when	researching	the	acceptance	of	mobile	Internet	usage.	Findings	also	showed	
that	 perceived	 ease	 of	 use	 affected	 intention	 to	 use,	 when	 Heerink	 et	 al.,	 (2010)	 researched	 the	
acceptance	of	assistive	social	robots	by	elderly	users.	

Based	on	previous	research	presented	above,	the	following	hypothesis	is	developed:		
• H2:	Effort	expectancy	has	a	positive	influence	on	behavioural	intention	within	the	acceptance	

of	robotics.	

2.2.3	Social	influence	
The	last	variable	of	the	original	UTAUT	model	which	has	a	direct	connection	to	behavioural	intention	
is	social	influence.	It	has	been	defined	by	Venkatesh	et	al.	(2003)	as	‘the	degree	to	which	an	individual	
perceives	that	important	others	believe	he	or	she	should	use	the	new	system.’	This	variable	is	based	
on	the	three	variables,	subjective	norm	(TRA,	TAM,	TPB	and	C-TAM-TPB),	social	factors	(MPCU)	and	
image	 (IDT)	 (ibid).	 Social	 influence	 has	 been	 researched	 in	 new	 technology	 contexts,	 such	 as	 the	
Internet	banking	adoption	in	Kuala	Lumpur	(Foon	&	Fah,	2011).	

When	researching	the	user	adoption	of	mobile	banking,	findings	showed	that	social	influence	had	a	
significant	effect	on	user	adoption	behaviour,	which	can	be	described	as	behavioural	intention	(Zhou	
et	al.,	2010).	The	same	was	found	by	Yu	(2012)	when	researching	about	what	factors	that	could	affect	
individuals	to	use	mobile	banking.	
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Based	on	previous	research	presented	above,	the	following	hypothesis	is	developed:	
• H3:	Social	influence	has	a	positive	influence	on	behavioural	intention	within	the	acceptance	of	

robotics.	

2.2.4	Behavioural	intention	
Behavioural	 intention	 has	 a	 positive	 effect	 on	 the	 usage	 of	 technology,	 being	 directly	 affected	 by	
performance	 expectancy,	 effort	 expectancy	 and	 social	 influence	 (Venkatesh	 et	 al.,	 2003).	 The	
behavioural	intention	regarding	new	technology	has	been	studied	in	different	technology	contexts	and	
countries,	by	several	researchers.	AbuShahab	et	al.,	(2010)	have	researched	the	Internet	banking	in	
Jordan,	 Foon	 &	 Fah	 (2011)	 have	 investigated	 the	 Internet	 banking	 adoption	 in	 Kuala	 Lumpur,	
Sambavisan,	Wemyss,	&	Rose	(2010)	studied	the	intention	to	use	electronic	procurement	systems	in	
Malaysia,	Kijsanajotin	et	al.,	(2009)	have	researched	the	information	technology	adoption	in	Thailand,	
while	Xu	&	Gupta	(2009)	have	studied	the	acceptance	of	location-based	services	in	Singapore.	

According	to	Zeithaml,	Berry	&	Parasuraman	(1996),	customer	behavioural	intentions	may	lead	to	an	
actual	purchase	of	a	service,	while	Mittal,	Kumar	&	Tsiros	(1999)	measure	it	as	a	customer's’	intention	
to	recommend	a	product	or	service.	

2.3	External	variables	
	
2.3.1	Trust	
Mayer	et	al.,	(1995)	define	trust	as	‘the	willingness	of	a	party	to	be	vulnerable	to	the	actions	of	another	
party	based	on	the	expectation	that	the	other	will	perform	a	particular	action	important	to	the	trustor,	
irrespective	of	the	ability	to	monitor	or	control	that	other	party’	(ibid.,	pp	712).	In	other	words,	trust	is	
a	willingness	to	take	risks.	Morgan	&	Hunt	(1994)	state	that	commitment	and	trust	are	key	factors	in	
relationship	marketing,	 creating	 co-operative	 behaviour	 that	will	 lead	 to	 success.	 It	 is	 a	 dominant	
element	of	relationship	commitment,	thus	leading	to	the	willingness	to	rely	on	another	party.	Morgan	
&	Hunt	(1994)	found	that	cooperation	is	directly	influenced	by	both	commitment	and	trust.		

The	 trust	 of	 new	 technology	 has	 been	 studied	 in	 several	 technology	 contexts	 and	 countries.	
Sambavisan	et	al.	 (2010)	 studied	 the	 intention	 to	use	electronic	procurement	 systems	 in	Malaysia,	
while	Weiss,	Bernhaupt,	Tscheligi,	Wollherr,	Kuhnlenz	&	Buss	(2008)	have	researched	the	acceptance	
of	human-robot	interaction	including	the	variable	of	trust	in	their	research.	

AbuShanab	et	al.,	(2010)	found	that	trust	affects	behavioural	intention	when	studying	the	acceptance	
of	Internet	banking	in	Jordan.	The	findings	were	assumed	to	depend	on	the	potential	risk	of	losing	or	
not	having	access	to	the	respondent’s	funds.	When	researching	about	the	adoption	of	Internet	banking	
in	Malaysia,	Foon	&	Fah	(2011)	found	that	trust	correlated	with	and	influenced	behavioural	intention.	
The	same	result	was	found	when	studying	the	acceptance	of	assistive	social	robots	by	older	adults,	
where	a	correlation	was	found	between	trust	and	intention	to	use	(Heerink	et	al.,	2010).	

De	Graaf	et	al.,	 (2017)	realised,	when	studying	the	acceptance	of	social	robots,	that	having	a	social	
robot	in	a	home	environment	could	increase	the	feeling	of	trust	if	the	participants	of	the	study	believed	
that	 they	had	skills	 to	 interact	with	 the	 robot.	 In	addition,	Torta,	Werner,	 Johnson,	 Juola,	Cuijpers,	
Bazzani	&	Bregman	(2014)	found	that	elderly	were	willing	to	trust	a	small	socially	assistive	robot	when	
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they	saw	the	benefit	of	using	it.	The	trust	could	depend	on	the	fact	that	the	robot	was	perceived	as	
“nice	and	safe”	due	to	its	small	size	(ibid).	

Based	on	previous	research	presented	above,	the	following	hypothesis	is	developed:	
• H4:	Trust	has	a	positive	influence	on	behavioural	intention	within	the	acceptance	of	robotics.	

2.3.2	Anxiety	
‘Anxiety	appears	from	the	fear	of	being	deprived	of	expected	satisfaction	although	there	 is	no	clear	
evidence	 that	 the	 satisfaction	 will	 be	 deprived’	 (Spielberger,	 2013,	 pp	 47).	 Anxious	 people	 feel	
concerned	 about	 possible	 obstacles	 that	 may	 occur	 in	 the	 future.	 The	 worry	 can	 be	 both	 real	 or	
imagined,	which	can	affect	their	performance	negatively	(Sarason,	1984).	

Trust	has	been	used	as	 a	 variable	when	 investigating	 acceptance	of	 several	 different	 kinds	of	new	
technology.	 AbuShanab	 et	 al.	 (2010)	 have	 researched	 the	 acceptance	 level	 of	 Internet	 banking	 in	
Jordan,	adding	anxiety	to	the	UTAUT	model.	The	correlations	were	non-significant,	which	may	depend	
on	the	fact	that	the	respondents	were	not	familiar	with	the	technology	at	that	time,	thus	not	being	
aware	of	the	risks	which	could	have	caused	anxiety	(ibid).		Carlsson,	et	al.,	(2006),	on	the	other	hand,	
found	 that	 anxiety	 influenced	 performance	 expectancy	when	 investigating	 the	 acceptance	 level	 of	
mobile	devices	and	services	 in	Finland.	The	same	was	also	found	by	Heerink	et	al.	 (2010)	when	the	
acceptance	 of	 assistive	 social	 agents	 by	 elderly	 users	was	 studied,	 showing	 a	 correlation	 between	
anxiety	and	perceived	usefulness.	

When	researching	the	acceptance	level	regarding	cooperation	between	robots	and	humans,	Bröhl	et	
al.,	(2016)	created	a	research	model	based	on	literature	and	by	collaborating	with	people	within	the	
robotic	 industry.	 The	model	was	developed	 in	 a	workshop	 involving	 robot	manufacturers,	 users	of	
industrial	robots	and	employers	working	with	robots.	Findings	show	that	anxiety	affects	perceived	ease	
of	use	in	the	TAM	model,	thus	affecting	effort	expectancy	in	the	UTAUT	model.	

Based	on	previous	research	presented	above,	the	following	hypotheses	are	developed:	
• H5:	Anxiety	has	a	positive	influence	on	performance	expectancy	within	the	acceptance	of	

robotics.	
• H6:	Anxiety	has	a	positive	influence	on	effort	expectancy	within	the	acceptance	of	robotics.	

2.3.3	Personal	innovativeness	
Personal	 innovativeness	 has	 been	 studied	 in	 innovation	 diffusion	 research,	 showing	 that	 active	
information	 seeking	 and	 less	 reliance	 on	 others	 opinions	 are	 usual	 characteristics	 of	 innovators	
(Rogers,	1995).	In	addition,	Agarwal	&	Prasad	(1998)	define	personal	innovativeness	as	the	willingness	
of	an	individual	to	try	out	new	technology.	They	state	that	people	are	characterised	as	“innovative”	if	
they	are	early	adopters	of	innovation.		

The	 personal	 innovativeness	 regarding	 new	 technology	 has	 been	 studied	 in	 different	 technology	
contexts	and	countries.	AbuShahab	et	al.,	(2010)	have	researched	the	Internet	banking	in	Jordan,	while	
Xu	&	Gupta	(2009)	have	studied	the	acceptance	of	location-based	services	in	Singapore,	both	including	
the	aspect	of	personal	innovativeness	in	their	research.	
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Hur,	 Yoo	 &	 Chung	 (2012)	 explored	 how	 consumer	 innovativeness	 influences	 the	 intention	 to	 buy	
robots	used	at	home.	The	data	was	collected	in	South	Korea,	where	the	robots	had	rapidly	penetrated	
the	marketplace.	The	findings	showed	that	people	who	were	“highly	innovative”	were	more	affected	
by	the	emotional	value	of	the	robot,	while	people	who	were	less	innovative	focused	on	the	functional	
values	(ibid).			

When	studying	how	personal	innovativeness	affect	the	adoption	of	wireless	internet	services,	Lu,	Yao	
&	Yu	(2005)	found	that	both	perceived	usefulness	and	perceived	ease	of	use	were	affected.	In	addition,	
de	Graaf	et	al.	(2017)	found,	when	studying	social	robotics	and	human-robot	interaction,	that	people	
who	see	themselves	as	more	innovative	expect	that	using	a	social	robot	in	his/her	home,	would	be	
more	enjoyable,	safe,	expensive	and	easier	to	use.	

Based	on	previous	research	presented	above,	the	following	hypotheses	are	developed:	
• H7:	Personal	innovativeness	has	a	positive	influence	on	performance	expectancy	within	the	

acceptance	of	robotics.	
• H8:	Personal	innovativeness	has	a	positive	influence	on	effort	expectancy	within	the	

acceptance	of	robotics.	

2.4	Conceptual	model	
Based	on	the	literature	review,	a	conceptual	model	of	the	hypotheses	is	presented	in	Figure	1.	The	
hypotheses	follow	the	flow	of	the	descriptive	text	and	arguments	of	chapter	2.2	and	2.3.		

	

Figure	1	-	Conceptual	model	
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3.				Methodology	
This	 chapter	will	 present	 the	methodology	with	which	 the	 research	 questions	were	 answered.	 The	
purpose	of	the	study	was	to	investigate	the	acceptance	level	of	robotics	since	it	is	a	global	phenomenon.	
Below,	the	approach,	strategy	and	design	of	the	research	process	are	presented.	

3.1	Chosen	theoretical	framework	
The	theory	chosen	for	this	study	is	the	Unified	Theory	of	Acceptance	and	Use	of	Technology	developed	
by	 Venkatesh	 et	 al.,	 (2003),	 along	 with	 the	 external	 variables	 trust,	 anxiety	 and	 personal	
innovativeness.	The	UTAUT	model	has	been	used	in	previous	research	in	several	different	technology	
contexts,	 which	 is	 why	 we	 chose	 it	 to	 be	 a	 basis	 for	 our	 conceptual	model.	 In	 addition,	 previous	
research	has	attached	external	variables	to	the	model,	which	inspired	us	to	use	them	as	well,	when	
developing	the	conceptual	model.	

3.2	Research	strategy	&	design	
The	scientific	method	was	deductive,	thus	testing	a	theory	(Bryman	&	Bell,	2015),	namely	the	UTAUT	
model	 in	 an	 international	 context.	A	quantitative	 research	 strategy	was	 chosen,	which	emphasises	
quantification	in	the	collection	and	analysis	of	data	(ibid).	In	this	research,	quantitative	analysis	was	
used	 to	 discover	 correlations	 between	 different	 variables	 (Christensen,	 Andersson,	 Carlsson	 &	
Haglund,	1998).		The	research	questions	were	answered	by	a	created	survey	which	was	based	on	the	
chosen	theoretical	framework.	

During	the	10-week	long	research	process,	we	were	part	of	a	group	of	one	supervisor	and	six	students,	
having	the	robotics	in	common	as	a	context	in	our	studies.	Every	thesis	project	was	written	in	pairs,	
creating	three	different	projects	within	the	context	of	robotics.	The	group	had	several	meetings,	one	
including	a	visit	to	ABB	in	Västerås,	to	give	the	students	some	inspiration	about	the	topic.	Furthermore,	
a	survey	was	created	together	within	the	group,	with	questions	suited	for	all	three	projects.	It	was	sent	
by	all	members	of	the	group	to	respondents,	globally.	

3.3	Data	collection	
	
3.3.1	Survey	
Primary	data	was	collected	through	a	survey	sent	internationally.	It	was	created	on	an	online	platform	
called	Sunet	Survey,	to	which	a	link	was	connected.	The	data	collection	period	was	between	7th	and	
26th	of	April	2017,	during	which	the	link	was	sent	to	respondents	on	social	media	and	via	e-mail.	The	
use	of	self-completion	surveys	was	chosen	because	they	are,	in	comparison	to	structured	interviews,	
easier	for	the	respondents	to	answer	since	they	can	choose	when	to	answer	it	(Bryman	&	Bell,	2015;	
Björklund	&	Paulsson,	2012).	On	the	other	hand,	we	are	aware	of	the	negative	aspects,	such	as	the	
respondents	not	being	able	to	ask	further	questions	 if	they	do	not	understand	some	statements	or	
might	get	bored,	thus	stop	answering	and	quitting	the	survey	(ibid).	To	avoid	this,	the	statements	were	
asked	as	clearly	as	possible	after	being	revised	several	times.	

For	this	study,	35	items	were	created	and	used	in	the	survey	in	order	to	collect	relevant	data.	The	items	
consisted	of	statements	based	on	the	variables	of	 the	conceptual	model;	performance	expectancy,	
effort	expectancy,	social	influence,	anxiety,	trust,	personal	innovativeness	and	behavioural	intention.	
The	answer	options	consisted	of	a	7	degree-Likert	scale,	which	was	used	in	order	for	the	respondent	
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to	easily	answer	his/her	opinion	ranging	from	“Totally	disagree”	to	“Completely	agree”	(Bryman	&	Bell,	
2015).	The	option	“Don’t	know”/Doesn’t	apply”	was	added,	thus	creating	a	chance	for	the	respondent	
not	 to	be	 forced	to	answer	 if	 she/he	did	not	understand	the	question.	Additionally,	 three	personal	
factual	questions	were	used,	to	reveal	the	age,	gender	and	origin	of	the	respondents.	

To	avoid	data	collection	error,	which	may	arise	by	poor	question	wording,	the	statements	in	the	survey	
were	formulated	as	clear	as	possible	(Trost,	2007).	We	are	aware	of	the	fact	that	the	respondents	were	
not	familiar	with	scientifical	expressions	used	when	presenting	the	theoretical	framework.	Therefore,	
statements	 were	 formulated	 in	 a	 mundane	 manner	 within	 the	 context	 of	 robotics,	 although	 still	
measuring	what	this	study	 intended	to	measure.	 In	addition,	 it	was	taken	 into	consideration	that	a	
survey	 should	 not	 be	 longer	 than	 needed	 to	 avoid	 the	 respondent	 from	 not	 finishing	 it	 (ibid).	 To	
increase	the	response	rate,	the	layout	of	the	survey	was	taken	into	consideration.	As	Bryman	&	Bell	
(2015)	states,	the	layout	of	the	survey	should	be	clear	and	understandable,	including	an	explanation	
of	the	study.	In	the	beginning	of	the	survey,	greetings	and	a	short	explanation	of	what	it	was	used	for,	
were	presented.	Additionally,	the	respondents	were	instructed	to	keep	their	own	“view”	of	robotics	in	
their	mind	when	 filling	 it	 in,	 in	 order	 to	 get	 their	 personal	 perception	 of	 robotics.	 The	 layout	was	
neutral,	using	neutral	colours	with	as	consistent	answer	options	as	possible,	making	it	easy	to	answer.	
It	was	created	in	a	way	that	it	could	be	viewed	on	one	page,	the	respondent	not	needing	to	click	further	
to	several	pages	in	order	to	complete	it.	

3.3.2	Sample	
Non-probability	 sampling	 was	 used	 since	 the	 survey	 was	 sent	 to	 respondents	 known	 by	 the	
researchers,	 such	as	 friends,	 family,	 colleagues	 and	 classmates.	 In	 this	way,	 some	members	of	 the	
population	 were	 more	 likely	 to	 be	 selected,	 thus	 affecting	 the	 fact	 that	 the	 findings	 can	 not	 be	
generalised,	but	may	provide	a	basis	for	further	research	(Bryman	&	Bell,	2015).	The	respondents	were	
encouraged	 to	 share	 it	 further	 on	with	 people	 they	 knew	would	 be	 able	 to	 answer	 the	 survey,	 to	
increase	the	response	rate	as	much	as	possible.	Reminders	were	sent	continuously	during	the	period	
of	data	collection.	In	total,	the	survey	was	sent	to	886	people	and	answered	by	514	respondents.	The	
response	rate	was	thus	58	percent,	which	is	considered	to	be	acceptable	(Bryman	&	Bell,	2015).	

3.3.3	Description	of	data	
The	respondents	were	asked	to	state	their	age	and	gender	in	the	beginning	of	the	survey,	to	be	able	
to	present	the	demographic	variance	of	the	sample.	The	range	of	age	was	divided	into	6	categories	
with	 the	 additional	 option	 “Don’t	 want	 to	 say”.	 The	 options	 for	 stating	 the	 gender	 was	 “male”,	
“female”	and	“Prefer	not	 to	state	my	gender”.	When	stating	 the	country	of	origin,	 the	 respondent	
could	fill	in	the	name	of	the	country	by	him/herself,	being	the	only	open-ended	question	in	the	survey.	
A	document	presenting	descriptive	statistics	of	every	construct	can	be	found	in	appendix	B.	
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Table	1	presents	the	respondents’	country	of	origin.	42	percent	of	the	respondents	were	from	Sweden	
while	21	percent	were	from	the	Netherlands.	Many	countries	were	represented	by	the	sample	of	this	
study,	however,	the	rest	of	the	countries	were	represented	by	less	than	5	percent	of	the	respondents.	
0,6	 percent	 did	 not	 state	 their	 country	 of	 origin	 in	 the	 survey.	 It	 is	 relevant	 to	mention	 that	 the	
questions	 asked	were	not	mandatory.	 In	other	words,	 the	 respondent	 could	 continue	 to	 fill	 in	 the	
survey,	although	she/he	did	not	answer	some	of	the	questions.	

Age	 Percentage	
18	-	26	 59,1%	
27	-	36	 20,8%	
47	-	56	 8,0%	
37	-	46	 7,8%	
57	-	66	 3,3%	
67	≥	 0,8%	
Don't	want	to	say	 0,2%	

Table	2	-	Age	spread	of	the	sample	(%)	

Table	2	presents	the	age	categories	of	the	respondents.	59	percent	of	the	sample	are	18-26	years	old,	
while	21	percent	are	27-36	years	old.	The	age	of	the	rest	of	the	sample	varied	and	was	spread	in	the	
rest	of	the	age	categories.	

Gender	 Percentage	
Male	 52,7%	
Female	 44,7%	

Table	3	-	Gender	spread	of	the	sample	(0,6%	unknown)	

Table	3	shows	that	55	percent	of	the	respondents	are	male	and	45	percent	are	female.	None	of	the	
respondents	chose	to	not	state	their	gender	but	0,6	percent	of	the	sample	did	not	cross	any	of	the	
options	concerning	gender	in	the	survey.	

3.4	Operationalisation	
The	operationalisation	of	 the	 research	questions	 is	 presented	 in	 appendix	A	 together	with	 a	 short	
description	of	the	chosen	theories	as	well	as	a	reference	to	the	research	from	which	the	statements	

Country	 Percentage	
Sweden	 42,2%	
The	Netherlands	 20,6%	
Germany	 4,9%	
Morocco	 3,5%	
Spain	 2,7%	
India	 2,1%	
United	States,	Czech	Republic,	France,	Bulgaria,	China,	Finland,	Italy,	Luxembourg,	
Malaysia	

>1<2%	

Portugal,	Great	Britain,	Poland,	Turkey,	Austria,	Bangladesh,	Cyprus,	Iran,	Latvia,	
Mexico,	Montenegro,	Palestine,	South	Africa,	Australia,	Belgium,	Burundi,	Denmark,	
Ecuador,	Greece,	Honduras,	Jordan,	Lithuania,	Mauritius,	Pakistan,	Sierra	Leone,	
Somalia,	Switzerland,	Thailand,	Ukraine	

>0,1%	<1%	

Table	1	-	Country	of	origin	spread	of	the	sample	(0,6%	unknown)	
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were	inspired.	Questions	1,	2	and	3	are	personal	factual	questions	used	to	describe	the	respondents’	
who	have	answered	the	survey,	by	age,	country	of	origin	and	gender.	Age	and	gender	are	asked	to	see	
if	some	age	groups	or	genders	are	more	present	than	others	in	the	sample,	while	country	of	origin	is	
needed	to	show	the	international	aspect	of	this	research.	The	rest	of	the	questions	are	asked	in	order	
to	describe	the	respondents	view	on	the	variables	based	on	the	theoretical	framework;	performance	
expectancy,	 effort	 expectancy,	 social	 influence,	 anxiety,	 trust,	 personal	 innovativeness	 and	
behavioural	intention.	

The	 variables	 are	measured	with	 statements	 created	 based	 on	 the	 characteristics	 of	 the	 theories,	
creating	constructs	(Churchill	1979;	Wisniewski,	1994).	In	this	research,	the	seven	constructs	consist	
of	a	varied	amount	of	statements	each,	depending	on	what	kind	of	statements	previous	research	have	
used	to	measure	the	same	theoretical	concepts.	The	statements	used	in	surveys	of	previous	research,	
where	acceptance	of	technology	has	been	investigated,	have	been	used	as	inspiration	for	this	study	
when	creating	the	constructs.	The	statements	of	every	construct	are	intended	to	cover	general,	work-	
and	personal	 life	perspective,	 in	order	to	get	the	respondent	to	give	his/hers	opinion	based	on	the	
everyday	experience	of	life.		

3.5	Reliability	and	validity	
Below,	the	reliability	and	validity	of	this	study,	are	discussed.	Reliability	concerns	the	repeatability	of	
the	study	while	validity	refers	to	the	credibility	of	the	findings	(Neale	&	Liebert,	1973;	Churchill,	1979).	

3.5.1	Reliability	
Reliability	concerns	if	the	same	result	can	be	obtained	when	conducting	a	new	similar	study.	A	way	of	
lowering	 threats	of	 reliability	 is	 to	use	 several	questions	based	on	each	variable	of	 the	 conceptual	
model	 (Churchill,	 1979;	 Trost	 2007).	 This	 was	 considered	when	 creating	 the	 items	 for	 the	 survey.	
Several	 statements	were	used	 to	measure	one	 construct	based	on	 the	 variables	of	 the	 conceptual	
model	and	inspired	by	statements	used	in	previous	research	where	technology	acceptance	has	been	
studied,	in	different	contexts.	

The	internal	reliability	of	every	construct	is	measured	to	see	that	all	of	the	items	measure	the	same	
phenomena.	By	calculating	the	Cronbach’s	Alpha,	the	degree	of	internal	reliability	of	every	construct	
can	be	presented.	The	Cronbach’s	Alfa	measurement	is	a	sensitive	method	of	measuring	the	internal	
reliability	since	it	is	dependent	on	the	number	of	items	included	in	the	construct.	An	alpha	of	0,7	or	
higher	is	considered	to	be	an	acceptable	level,	although	some	researchers	state	that	lower	numbers	
may	be	acceptable	as	well	(Nunnally,	1978).	

		

	

	

	

	

	

Construct	 N	of	Items	 Cronbach’s	Alfa	
Performance	Expectancy	 7	 ,843	
Effort	Expectancy	 6	 ,768	
Social	Influence	 6	 ,714	
Anxiety	 6	 ,628	
Trust	 4	 ,695	
Personal	Innovativeness	 2	 ,801	
Behavioural	Intention	 4	 ,847	

Table	4	-	Cronbach´s	Alfa	
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Table	4	shows	that	all	of	the	constructs	had	an	alpha	over	0,7,	except	the	constructs	of	anxiety	and	
trust,	 showing	 values	 closely	under	0,7.	As	Nunnally	 (1978)	describes,	 some	 researchers	 accept	 an	
alpha	lower	than	0,7,	which	is	why	the	constructs	of	anxiety	and	trust	are	considered	reliable	in	this	
research.	

3.5.2	Validity	
Validity	concerns	the	correctness	of	the	study	by	the	degree	of	how	successfully	the	measures	of	the	
research	do	measure	what	it	is	aimed	to	measure	(Neale	&	Liebert,	1973).	To	increase	the	validity	of	
the	survey,	the	statements	were	translated	into	a	language	used	in	people's	“everyday	life”,	avoiding	
scientific	words	used	in	the	literature	which	could	have	led	to	a	misinterpretation	of	the	statements	
(Björklund	 &	 Paulsson,	 2012;	 Trost,	 2007).	 In	 this	 way,	 the	 respondents	 could	 understand	 the	
statements,	thus	answer	the	survey	in	a	way	that	would	produce	accurate	survey	results.	

A	correlation	analysis	was	done	to	show	that	the	constructs	were	suitable	for	the	conceptual	model,	
thus	showing	convergent	validity.	According	to	Malhotra	(1999),	a	correlation	can	be	described	as	a	
statistic	summarising	of	the	strength	of	association	between	two	variables.	The	statistical	significance	
shows	the	level	of	risk	that	is	taken	when	stating	that	there	is	a	relationship	between	two	variables.	
The	highest	level	of	risk	within	social	science	is	usually	“p	<	0,05”	(Pallant,	2010).	

	 	 (1)	 (2)	 (3)	 (4)	 (5)	 (6)	 (7)	
(1)	 Performance	Expectancy	 -	 	 	 	 	 	 	
(2)	 Effort	Expectancy	 ,595**	 -	 	 	 	 	 	
(3)	 Social	Influence	 ,631**	 ,490**	 -	 	 	 	 	
(4)	 Anxiety	 ,505**	 ,478**	 ,492**	 -	 	 	 	
(5)	 Trust	 ,468**	 ,435**	 ,466**	 ,636**	 -	 	 	
(6)	 Personal	Innovativeness	 ,240**	 ,453**	 ,288**	 ,286**	 ,250**	 -	 	
(7)	 Behavioural	Intention	 ,528**	 ,600**	 ,447**	 ,492**	 ,377**	 ,310**	 -	

Table	5	-	Correlation	analysis	(**	according	to	SPSS	the	correlation	is	significant	at	the	0.01	level	(2-tailed))	

	
Table	5	shows	the	strengths	of	the	correlations	between	all	of	the	constructs.	The	numbers	in	bold	
are	the	correlations	relevant	to	the	conceptual	model	of	this	study.	Previous	research	has	validated	
the	items	in	the	table,	but	to	be	certain	they	can	work	together	in	one	model,	their	degree	of	
separation	(i.e.	that	the	correlations	are	not	too	close	to	the	value	1	so	that	they	might	measure	the	
same	thing)	is	tested	with	correlation	analysis.	As	can	be	seen	in	Table	5,	all	the	correlations	are	
significant	but	no	correlation	is	too	close	to	1	so	they	can	be	drawn	in	one	model	where	not	two	
constructs	measure	the	same	thing.	The	constructs	having	strong	correlations	between	each	other	
are	performance	expectancy	and	anxiety,	effort	expectancy	and	behavioural	intention	as	well	as	
performance	expectancy	and	behavioural	intention.	Medium	strong	correlations	are	found	between	
anxiety	and	effort	expectancy,	personal	innovativeness	and	effort	expectancy,	behavioural	intention	
and	social	influence	as	well	as	between	behavioural	intention	and	trust.	The	correlation	between	
personal	innovativeness	and	performance	expectancy	is	considered	weak.	Overall,	Table	5	shows	
that	there	are	significant	correlations	between	the	constructs	relevant	for	this	study.		

3.6	Analysis	of	data	
The	 program	 SPSS	was	 used	 to	 analyse	 the	 collected	 data.	 A	 correlation	 analysis,	 a	 calculation	 of	
Cronbach’s	Alpha	and	the	regression	analyses	were	done	to	get	to	the	findings	of	this	paper.	Since	the	
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constructs	 measured	 were	 ordinally	 scaled,	 Spearman’s	 rho	 was	 used	 as	 the	 tool	 with	 which	 the	
correlation	analysis	was	done	(Sekaran,	1992).	

A	multiple	 linear	regression	analysis	has	been	generated	since	the	correlation	matrix	 (Table	5)	only	
showed	significant	correlations.	The	linear	regression	analysis	helps	to	understand	the	direction	of	the	
relation	between	the	dependent	and	independent	variable.	The	focus	in	the	analysis	is	on	a	few	aspects	
of	 the	 regression	 analysis.	 The	 first	 aspect	 is	 the	 adjusted	 R²	 which	 indicates	 to	 what	 extent	 the	
independent	variable	 can	predict	 the	dependent	variable	 in	multiple	 regressions.	 In	 this	 study,	 the	
adjusted	R²	is	analysed	since	it	keeps	the	number	of	independent	variables	in	mind.	The	(adjusted)	R²	
is	always	between	0	and	1	and	the	closer	to	1	it	is,	the	more	the	dependent	variable	is	explained	by	
the	independent	variables.	To	find	out	if	the	hypotheses	are	significant,	the	p-value	from	the	ANOVA	
table	 and	 individual	 p-values	 are	 analysed.	 The	 p-value	 should	 be	 lower	 than	 0,05	 in	 order	 to	 be	
significant	 (Pallant,	 2010).	 According	 to	 Voeten	 &	 van	 den	 Bercken	 (2003),	 the	 t-value	 should	 be	
analysed	 in	addition	to	the	p-values	since	these	two	go	hand	 in	hand.	The	t-value	 is	 the	calculated	
difference	shown	in	units	of	the	standard	error,	thus	measuring	the	size	of	the	difference	relative	to	
the	variation	 in	the	sample	data.	The	t-value	should	be	higher	than	2,0.	The	higher	the	t-value,	the	
more	it	proofs	that	there	is	no	significant	difference.	The	last	element	of	the	regression	analysis	is	the	
β-value.	 The	 β-value	 shows	which	 independent	 variable	 is	 influencing	 the	 dependent	 variable	 the	
most.	 Since	 the	 β-value	 is	 a	 standardised	 coefficient,	 the	 outcome	 of	 different	 variables	 can	 be	
compared	(ibid).	

3.6.1	Limitations	of	the	analysis	
It	is	worth	to	mention	that	the	chosen	way	of	testing	the	conceptual	model	of	this	study,	is	limited.	
The	third	regression	analysis	does	not	consider	the	influence	of	anxiety	and	personal	innovativeness	
on	 performance	 expectancy	 and	 effort	 expectancy.	 The	model	 is	 therefore	 not	 tested	 as	 a	whole.	
Instead,	it	is	tested	separately	by	several	regression	analyses.	A	correct	way	of	testing	a	model	which	
is	drawn	as	 this	one	would	be	by	using	multivariate	methods	such	as	performing	a	 two-stage	 least	
squares	or	three-stage	least	squares	regression	analysis	or	by	SEM	(structural	equations	modelling).	
This	is	returned	to	in	the	suggestions	for	further	research.	
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4.					Analysis	
In	this	chapter,	 the	regression	analyses	are	presented	to	test	the	created	hypotheses,	 followed	by	a	
discussion	where	the	findings	are	connected	to	the	literature	review.	Paragraph	4.1	and	4.2	show	the	
tests	 affecting	 performance	 expectancy	 and	 effort	 expectancy	 and	 paragraph	 4.3	 shows	 the	 direct	
influence	on	behavioural	intention.	
	
4.1	External	variables	influencing	performance	expectancy	
	

	 Adjusted	R²	 Sig.	(p)	(ANOVA	table)	
Test	1	 ,290	 ,000	

	

Independent	
Variable	

Dependent	
Variable	 β	 t	 p	 Hypothesis	

Anxiety	 Performance	
expectancy	 ,491	 9,449	 ,000	 Supported	

Personal	
innovativeness	

Performance	
expectancy	 ,126	 2,425	 ,016	 Supported	

Table	6	-	Test	1	regression	analysis	

The	first	regression	analysis	which	has	been	done	(Table	6)	is	anxiety	and	personal	innovativeness	in	a	
construct	with	the	dependent	variable	performance	expectancy.	The	adjusted	R²	=	0,290	in	this	test,	
which	means	that	the	linear	regression	explains	29	percent	of	the	variance	in	the	data.	

The	p-value	of	the	total	construct	is	0,000	which	is	lower	than	0,05.	Thus	the	construct	in	this	model	
can	significantly	predict	performance	expectancy.	The	p-value	in	Table	6	indicates	which	independent	
variable	has	a	significant	influence	on	performance	expectancy.	Anxiety	has	a	significant	influence	with	
0,000	on	performance	expectancy.	Even	though	personal	innovativeness	does	not	have	a	significance	
level	of	100%,	with	98,4	percent	 (p	=	0,016),	 it	still	can	be	said	that	that	the	 independent	variable,	
personal	 innovativeness,	 significantly	 predicts	 the	 dependent	 variable,	 performance	 expectancy,	
because	0,016	<	0,05.	The	t-values	are	both	above	2	so	there	is	no	significant	difference.	

The	β-values	of	the	factors	convey	the	directions	and	the	strength	of	the	directions	of	the	relationship	
between	the	independent	variable	and	the	dependent	variable,	performance	expectancy,	within	the	
model.	The	β-value	for	anxiety	is	0,491,	which	means	that	this	variable	has	a	stronger	positive	influence	
on	performance	expectancy	than	personal	innovativeness	with	a	β-value	of	0,126.	

Based	on	the	regression	analysis,	the	following	hypotheses	are	supported:		
• H5:	Anxiety	has	a	positive	influence	on	performance	expectancy	within	the	acceptance	of	

robotics.	
• H7:	Personal	innovativeness	has	a	positive	influence	on	performance	expectancy	within	the	

acceptance	of	robotics.	
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4.2	External	variables	influencing	effort	expectancy	
	

	 Adjusted	R²	 Sig.	(p)	(ANOVA	table)	
Test	2	 ,374	 ,000	

	

Independent	
Variable	

Dependent	
Variable	 β	 t	 p	 Hypothesis	

Anxiety	 Effort	
expectancy	 ,363	 7,461	 ,000	 Supported	

Personal	
innovativeness	

Effort	
expectancy	 ,403	 8,284	 ,000	 Supported	

Table	7	-	Test	2	regression	analysis	

The	second	regression	analysis	which	has	been	done	(Table	7)	is	anxiety	and	personal	innovativeness	
in	a	construct	with	the	dependent	variable	effort	expectancy.	The	adjusted	R²	=	0,374	which	means	
that	 the	 independent	 variables	 anxiety	 and	 personal	 innovativeness	 can	 predict	 the	 dependent	
variable	effort	expectancy	with	37,4	percent.	

The	p-value	of	the	total	construct	is	0,000	which	is	lower	than	0,05.	Thus	the	construct	in	this	model	
can	significantly	predict	effort	expectancy.	The	two	independent	variables	both	show	a	significant	p-
value	of	0,000.	Based	on	this	it	can	be	said	that	the	dependent	variable	can	be	predicted	by	personal	
innovativeness	and	anxiety.	The	t-values,	7,461	and	8,284,	are	both	above	2	so	there	no	significant	
difference.	

Since	the	construct	is	significant	and	the	two	independent	variables	separately	as	well,	the	β-value	can	
be	analysed.	In	this	regression	analysis	test,	there	is	not	that	much	of	a	difference	between	the	two	
independent	variables,	anxiety	(β	=	0,363)	and	personal	innovativeness	(β	=	0,403).	This	implies	that	
personal	innovativeness	has	a	slightly	stronger	influence	on	effort	expectancy,	but	this	difference	is	
almost	not	noteworthy.	

Based	on	the	regression	analysis,	the	following	hypotheses	are	supported:		
• H6:	Anxiety	has	a	positive	influence	on	effort	expectancy	within	the	acceptance	of	robotics	
• H8:	Personal	innovativeness	has	a	positive	influence	on	effort	expectancy	within	the	

acceptance	of	robotics	
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4.3	Variables	influencing	behavioural	intention	
	

	 Adjusted	R²	 Sig.	(p)	(ANOVA	table)	
Test	3	 ,541	 ,000	

	

Independent	
Variable	

Dependent	
Variable	 β	 t	 p	 Hypothesis	

Performance	
expectancy	

Behavioural	
intention	 ,270	 3.601	 ,000	 Supported	

Effort	
expectancy	

Behavioural	
intention	 ,371	 5,941	 ,000	 Supported	

Social	
influence	

Behavioural	
intention	 ,109	 1,728	 ,085	 Not	supported	

Trust	 Behavioural	
intention	 ,129	 2,280	 ,024	 Supported	

Table	8	-	Test	3	regression	analysis	

The	third	regression	analysis	which	has	been	tested	(Table	8)	is	trust,	performance	expectancy,	effort	
expectancy	and	social	influence	in	a	construct	with	the	dependent	variable	behavioural	intention.	The	
adjusted	R²	presents	to	what	extent	the	dependent	variable	can	be	predicted	by	the	four	independent	
variables.	There	is	quite	a	high	adjusted	R²	in	this	test,	namely	0,541.	This	means	that	54	percent	of	
the	variation	of	behavioural	intention	can	be	explained	by	the	dependent	variables.	

The	last	test	has	a	p-value	of	0,000	which	means	that	the	test	of	this	construct	as	a	whole	is	significant.	
The	interesting	part	is	the	individual	p-values	of	the	independent	variables.	Even	though	the	construct	
as	a	whole	is	significant,	not	all	of	the	individual	p-values	are	significant.	Performance	expectancy	and	
effort	expectancy	have	a	significance	level	of	100	percent	(p	=	0,000).	Trust	has	a	significance	level	of	
97,6	percent	(p	=	0,024)	which	is	higher	than	95	percent	and	can	therefore	be	interpreted	as	significant.	
Both	constructs	have	a	t-value	higher	than	2,	thus	not	having	a	significant	difference.	The	last	variable	
is	social	influence	with	a	significance	level	of	91,5	percent	(p=	0,085),	which	is	lower	than	95	percent,	
thus	not	significant.	The	t-value	is	1,728,	which	is	lower	than	2,	thus	showing	a	significant	difference.	
Therefore,	the	hypothesis	stating	that	social	influence	affects	behavioural	intention,	is	not	supported.	

Since	hypothesis	H3	has	been	 rejected,	 it	 is	not	 relevant	 to	analyse	 the	β-value	of	 this	hypothesis.	
Comparing	the	β-values	from	the	other	independent	variables	with	each	other,	it	can	be	said	that	effort	
expectancy	has	the	biggest	influence	on	behavioural	intention	with	a	β-value	of	0,371.	The	β-value	of	
performance	expectancy	is	0,270	and	the	β-value	of	trust	is	0,129	which	has	the	lowest	influence	on	
behavioural	intention.	

Based	on	the	regression	analysis,	the	following	hypotheses	are	supported:	
• H1:	Performance	expectancy	has	a	positive	influence	on	behavioural	intention	within	the	

acceptance	of	robotics	
• H2:	Effort	expectancy	has	a	positive	influence	on	behavioural	intention	within	the	acceptance	

of	robotics	
• H4:	Trust	has	a	positive	influence	on	behavioural	intention	within	the	acceptance	of	robotics	
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Based	on	the	regression	analysis,	the	following	hypothesis	is	not	supported:	
• H3:	Social	influence	has	a	positive	influence	on	behavioural	intention	within	the	acceptance	of	

robotics	
	

Hypothesis	 Regression	
Analysis	Test	

H1:	Performance	expectancy	has	a	positive	influence	on	behavioural	intention	
within	the	acceptance	of	robotics	 Supported	

H2:	Effort	expectancy	has	a	positive	influence	on	behavioural	intention	within	
the	acceptance	of	robotics	 Supported	

H3:	Social	influence	has	a	positive	influence	on	behavioural	intention	within	the	
acceptance	of	robotics	 Not	supported	

H4:	Trust	has	a	positive	influence	on	behavioural	intention	within	the	acceptance	
of	robotics	 Supported	

H5:	Anxiety	has	a	positive	influence	on	performance	expectancy	within	the	
acceptance	of	robotics	 Supported	

H6:	Anxiety	has	a	positive	influence	on	effort	expectancy	within	the	acceptance	
of	robotics.	 Supported	

H7:	Personal	innovativeness	has	a	positive	influence	on	performance	expectancy	
within	the	acceptance	of	robotics	 Supported	

H8:	Personal	innovativeness	has	a	positive	influence	on	effort	expectancy	within	
the	acceptance	of	robotics	 Supported	

Table	9	-	Overview	hypotheses	

	

Figure	2	-	Conceptual	model	showing	supported	and	not	supported	hypotheses	
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4.4	Discussion	
Below,	a	discussion	of	the	findings	of	this	paper,	are	presented.	The	analysis	of	the	conceptual	model	
showed	that	all	hypotheses	of	the	model	were	supported,	except	one	(Table	9,	Figure	2).	Hypothesis	
H3	stating	that	social	 influence	affects	behavioural	 intention	was	not	supported	when	being	tested	
with	the	variables	from	the	UTAUT	model	and	the	external	variable	trust.	The	discussion	will	consider	
all	the	findings	of	the	regression	analyses,	based	on	the	literature	review	presented	in	this	paper.	

As	 stated	 in	 the	 conceptual	 model,	 performance	 expectancy	 and	 effort	 expectancy	 have	 a	 direct	
influence	on	behavioural	 intention,	 in	 accordance	with	 the	UTAUT	model	 (Venkatesh	et	 al.,	 2003).	
Behavioural	intention	has	a	positive	effect	on	usage	technology	and	may	lead	to	an	actual	purchase	or	
recommendation	of	a	product	or	service	to	others	(Zeithaml	et	al.,	1996;	Mittal	et	al.,	1999).	In	other	
words,	the	respondents	of	this	study,	in	the	context	of	robotics,	feel	that	the	usefulness	and	ease	of	
use	of	the	robot	will	affect	their	intention	to	buy	or	use	a	robot.	

Performance	 expectancy	 is	 described	 as	 the	 degree	 to	which	 an	 individual	 believes	 that	 using	 the	
technological	system	will	be	useful	for	him	or	her	(Venkatesh	et	al.,	2003).	Heerink	et	al.,	(2010)	found	
that	perceived	usefulness	influenced	the	intention	to	use	when	studying	the	acceptance	of	assistive	
social	robots	used	by	elderly.	Since	perceived	usefulness	is	a	precursor	to	performance	expectancy,	
taken	from	the	TAM-model	(Davis,	1986),	the	findings	of	this	research	seem	to	be	in	accordance	with	
the	mentioned	research.	The	respondents	of	this	study	seem	to	agree	with	the	fact	that	usefulness	of	
the	robot	affects	the	intention	to	use	or	buy	one.	Unlike	the	research	made	by	Heerink	et	al.,	(2010),	
the	respondents	of	this	research	are	of	various	ages,	considering	their	own	perception	of	what	robots	
are.	

Effort	expectancy	is	described	as	the	degree	of	ease	associated	with	the	technological	system	and	has	
a	direct	influence	on	behavioural	intention,	according	to	the	UTAUT	model	(Venkatesh	et	al.,	2003).	
The	precursor	of	the	variable	is	perceived	ease	of	use	from	the	TAM-model	(Davis,	1986).	As	regarding	
the	 influence	 of	 effort	 expectancy	 on	 behavioural	 intention,	Heerink	 et	 al.,	 (2010)	 also	 found	 that	
perceived	ease	of	use	 influenced	the	intention	to	use	when	researching	the	acceptance	of	assistive	
social	robots	used	by	elders.	As	mentioned	above,	the	respondents	of	this	study	have	the	same	view	
as	the	findings	shown	by	Heerink	et	al.,	(2010)	although	the	age	of	the	respondents	is	varying,	not	only	
focusing	 on	 elders.	 Additionally,	 the	 respondents	 of	 this	 study	 see	 robotics	 depending	 on	 their	
perception	and	belief	of	what	robotics	would	be	in	their	everyday	life.	The	sample	of	this	study	find	
that	the	ease	of	use	is	affecting	the	intention	to	buy	or	use	a	robot.	

In	the	UTAUT	model,	the	social	influence	is	affecting	behavioural	intention,	together	with	performance	
expectancy	and	effort	expectancy	(Venkatesh	et	al.,	2003).	Since	the	external	variable	trust	is	affecting	
behavioural	intention	as	well	(Heerink	et	al.,	2010),	the	four	variables	were	tested	together.	It	was	thus	
assumed,	when	creating	the	conceptual	model,	that	social	influence	affecting	behavioural	intention,	
would	be	one	of	the	findings	of	this	research.	Interestingly,	the	findings	show	that	the	respondents	of	
this	study	are	not	influenced	by	their	environment	when	intending	to	buy	or	use	a	robot.	The	social	
influence	 did	 not	 affect	 behavioural	 intention,	 when	 being	 tested	 together	 with	 performance	
expectancy,	effort	expectancy	and	trust,	thus	not	being	a	part	of	the	conceptual	model	inspired	by	the	
UTAUT	model,	developed	by	Venkatesh	(2003).		
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Anxiety,	trust	and	personal	innovativeness	are	variables	that	are	not	part	of	the	original	UTAUT	model,	
but	have	been	used	as	external	parts	of	the	model	in	previous	research.	The	hypotheses	created	for	
the	 conceptual	model	of	 this	 study,	 show	 that	 anxiety	 and	personal	 innovativeness	 influence	both	
performance	 expectancy	 and	 effort	 expectancy	 when	 tested	 together,	 while	 trust	 influences	
behavioural	intention	when	being	tested	together	with	the	initial	variables	of	the	UTAUT	model.		

Anxiety	appears	from	the	fear	of	being	deprived	of	expected	satisfaction	and	can	create	a	feeling	of	
concern	about	possible	obstacles	that	may	occur	in	one's	future	(Spielberger,	2013;	Sarason,	1984).	
Heerink	 et	 al.,	 (2010)	 found	 a	 correlation	 between	 anxiety	 and	 perceived	 usefulness	 (Davis,	 1986)	
among	elders	using	assistive	robots,	thus	showing	a	connection	between	the	negative	emotion	and	
the	 usefulness	 of	 the	 assistive	 robot.	 The	 findings	 of	 this	 study	 show	 that	 anxiety	 influences	
performance	expectancy,	in	other	words,	the	feelings	of	concern	may	affect	the	intention	to	buy	or	
use	a	robot,	according	to	the	sample	in	this	research.	

Bröhl	et	al.,	(2016)	found	that	anxiety	influence	the	perceived	ease	of	use	(Davis,	1986),	thus	affecting	
the	effort	expectancy	of	the	UTAUT	model.	Bröhl	et	al.,	(2016)	had	developed	a	model	in	collaboration	
with	the	robotic	industry,	when	studying	the	acceptance	level	of	employers	and	employees	regarding	
cooperation	 between	 robots	 and	 humans.	 The	 findings	 of	 the	mentioned	 study	 are	 similar	 to	 the	
findings	 of	 this	 research,	 showing	 that	 anxiety	 influence	 effort	 expectancy.	 In	 other	 words,	 the	
international	sample	of	this	study	does	feel	that	anxiety	influences	the	degree	to	which	the	robot	is	
easy	to	use.	

Trust	is	defined	as	the	willingness	to	take	risks	and	the	willingness	to	rely	on	another	party,	thus	being	
vulnerable	to	the	actions	of	others	(Morgan	&	Hunt,	1994;	Mayer	et	al.,	1995).	De	Graaf	et	al.,	(2017)	
realised,	 when	 studying	 the	 acceptance	 of	 social	 robots,	 that	 having	 a	 social	 robot	 in	 a	 home	
environment	could	increase	the	feeling	of	trust	if	the	participants	of	the	study	believed	that	they	had	
skills	to	interact	with	the	robot.	In	addition,	Torta	et	al.	(2014)	found	that	elderly	were	willing	to	trust	
a	small	socially	assistive	robot	when	they	saw	the	benefit	of	using	it.	The	findings	of	this	study	show,	
that	trust	influences	behavioural	intention.	In	other	words,	the	willingness	to	take	risks	influences	the	
intention	to	buy	or	use	a	robot,	among	the	international	sample	of	this	study.	A	similar	finding	was	
presented	by	Heerink	et	al.,	(2010),	who	found	a	correlation	between	trust	and	the	intention	to	use	an	
assistive	social	robot	among	older	adults.	As	mentioned	before,	the	respondents	of	this	study	have	
their	own	perception	of	robotics,	which	might	influence	how	they	accept	the	new	technology.	

Agarwal	&	Prasad	(1998)	define	personal	innovativeness	as	the	willingness	of	an	individual	to	try	out	
new	technologies,	stating	that	people	are	characterised	as	“innovative”	if	they	are	early	adopters	of	
innovation.	 The	 innovative	 people	 are	 usually	 seeking	 information	 actively,	 relying	 less	 on	 others	
opinions	 (Rogers,	 1995).	 The	 findings	 of	 this	 study	 show	 that	 personal	 innovativeness	 influences	
performance	expectancy.	In	other	words,	the	willingness	to	try	out	new	technologies	does	affect	the	
usefulness	of	the	robot,	perceived	by	the	sample.	The	findings	presented	have	been	found	in	other	
research	of	new	technology	as	well,	such	as	 in	the	adoption	of	wireless	 internet	services	 (Lu	et	al.,	
2005).	

In	 the	 findings	of	 this	 study,	 personal	 innovativeness	 influence	effort	 expectancy,	 as	well.	 In	other	
words,	the	willingness	to	try	out	new	technology	influences	the	degree	of	how	easy	the	robot	is	to	use.	
Interestingly,	de	Graaf	et	al.	(2017)	found,	when	studying	social	robotics	and	human-robot	interaction,	
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that	people	who	see	themselves	as	more	innovative	expect	that	using	a	social	robot	in	his/her	home,	
would	be	easier	to	use.	
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5.				Conclusion	
The	purpose	of	this	study	was	to	investigate	the	acceptance	level	of	robotics	internationally,	because	
of	the	future	increase	of	new	technology	in	the	form	of	robotics.	The	implications	of	robot	acceptance	
for	consumers	have	been	studied	by	conducting	a	quantitative	research.	The	main	inspiration	for	the	
conceptual	 model	 has	 been	 the	 UTAUT	 model,	 which	 has	 been	 used	 in	 previous	 literature	 when	
researching	acceptance	of	new	technology.	Additionally,	external	variables	have	been	included	to	suit	
the	context	of	robotics.	The	variables	have	been	added	based	on	previous	research,	where	they	have	
been	confirmed	to	influence	the	variables	of	the	UTAUT	model.	

As	 stated	 in	 the	 conceptual	 model,	 this	 study	 shows	 that	 performance	 expectancy	 and	 effort	
expectancy	have	a	direct	 influence	on	behavioural	 intention,	 in	accordance	with	the	UTAUT	model.	
Additionally,	 the	 UTAUT	 model	 states	 that	 social	 influence	 is	 affecting	 behavioural	 intention	
(Venkatesh	et	al.,	2003).	It	was	thus	assumed,	when	creating	the	conceptual	model,	that	this	would	be	
one	of	the	findings	of	this	research.	Interestingly,	the	findings	show	that	social	influence	does	not	affect	
behavioural	 intention	when	being	 tested	together	with	performance	expectancy,	effort	expectancy	
and	the	external	variable	trust.	Even	though	social	influence	is	part	of	the	original	UTAUT	model,	based	
on	the	sample	used	in	this	study	and	the	context	of	robot	acceptance	internationally,	the	influence	of	
people	 in	 the	 respondents	 surrounding	 does	 not	 affect	 the	 intention	 to	 buy	 or	 use	 a	 robot.	 This	
implicates	that	the	appearance	of	social	 influence	 in	the	conceptual	model	 is	not	supported	by	the	
findings	of	this	study.	

Trust,	anxiety	and	personal	innovativeness	are	not	part	of	the	UTAUT	model,	but	are	used	in	previous	
research	as	external	variables	when	researching	technology	acceptance	in	different	contexts.	As	stated	
in	 the	 conceptual	model	of	 this	 study,	 the	 findings	 show	 that	 anxiety	 and	personal	 innovativeness	
influence	 both	 performance	 and	 effort	 expectancy.	 Trust	 has	 been	 tested	 as	 a	 direct	 influence	 on	
behavioural	 intention	 along	 with	 effort	 expectancy,	 performance	 expectancy	 and	 social	 influence.	
Interestingly,	where	social	 influence	did	not	show	a	direct	influence	on	behavioural	intention	in	the	
conceptual	model,	trust	did.	Hence,	the	willingness	to	take	risks,	within	the	 international	sample	of	
this	 study,	 influences	 the	 intention	 to	 buy/use	 a	 robot.	 The	 proposed	 external	 variable	 of	 trust	 is	
confirmed	to	fit	in	the	conceptual	model	as	well	as	anxiety	and	personal	innovativeness.	

Robots	have	been	a	part	of	science	fiction	for	a	long	period	of	time,	creating	all	kinds	of	visions	for	how	
they	could	be	adopted	in	the	real	world.	In	the	near	future,	the	use	of	robotics	will	increase	globally,	
both	within	the	homes	of	people	and	in	their	work	environment.	According	to	the	international	sample	
of	this	study,	the	emotions	of	anxiety,	trust	and	the	willingness	to	try	new	technology	are	affecting	the	
acceptance	 of	 robots.	 However,	 the	 influence	 of	 family,	 friends	 and	 colleagues	 seem	 to	 show	 the	
opposite,	not	influencing	the	acceptance	of	the	new	technology	in	the	context	of	robotics.	
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5.1	Future	research	and	limitations	
The	most	obvious	avenue	 for	continued	 research	would	be	 to	 test	 the	model	with	other	 statistical	
methods	to	provide	testing	of	the	model	as	a	whole.	Such	a	method	means	evaluating	the	paths	as	
part	of	one	model	and	that	would	shed	more	light	not	only	on	the	relevance	of	the	hypothesis,	but	
also	to	show	if	there	are	intermediate	variables	important	for	the	dependent	variable	of	behavioural	
intention.	 Since	 the	 regression	 analyses	 show	 interesting	 results	 (concerning	 confirmation	 of	
confirmations),	testing	the	model	as	a	whole	might	show	different	results	and	this	will	give	a	better	
understanding.	

The	findings	of	this	study	cannot	be	generalised	since	data	was	collected	by	a	non-probability	sampling.	
Hence,	 it	 would	 be	 interesting	 to	 conduct	 research	 with	 probability	 sampling	 based	 on	 the	 same	
theoretical	framework	used	in	this	paper,	in	order	to	get	more	accurate	findings.		

The	international	data	collection	showed	that	the	majority	of	respondents	were	from	the	Netherlands	
and	Sweden.	For	future	research,	a	more	in-depth	study	could	be	done	in	these	countries	based	on	
the	findings	of	this	research.	The	conceptual	model	could	also	be	tested	to	compare	the	acceptance	of	
robotics	between	countries.	

The	majority	of	the	respondents	were	between	18	to	36	years	old,	which	can	be	seen	as	a	limitation	
since	it	does	not	represent	an	even	spread	of	the	older	generation.	It	would	therefore	be	interesting	
to	research	the	acceptance	of	different	age	groups	in	more	detail.	

Additionally,	it	is	noted	that	the	construct	representing	personal	innovativeness,	was	only	measured	
with	two	items.	This	could	add	a	limitation	for	this	study,	which	is	why	personal	innovativeness	within	
the	context	of	robotics,	could	be	measured	with	more	items	in	future	research.	The	paths	between	the	
constructs	of	the	model	could	also	be	further	explored,	preferably	with	a	structural	model.	
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Appendix	
	
A.	Operationalisation	
	
Personal	factual	questions	

Question	regarding	age	

Q1:	How	old	are	you?	

	
Operationalisation:		
Age	was	asked	in	order	to	receive	the	demographic	spread	of	the	sample.	Furthermore,	respondents	
under	18	years	old	would	have	been	excluded	from	the	analysis,	since	including	underaged	
respondents	in	this	study	would	be	considered	unethical.	

	

Question	regarding	country	of	origin	

Q2:	What	country	are	you	from?	

	

Operationalisation:		
The	country	of	origin	was	asked	in	order	to	see	the	spread	of	nationalities	in	the	sample,	because	of	
the	international	context	of	the	study.	

	

Question	regarding	gender	

Q3:	What	is	your	gender?	

	

Operationalisation:		
Gender	was	asked	in	order	to	present	the	spread	of	males,	females	and	those	who	wished	not	to	state	
their	gender.	
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Statements	of	the	constructs	

Statements	performance	expectancy	

Q9:	1:	Robots	are	useful	in	my	work	environment	

Q9:	2:	At	work,	a	robot	would	increase	the	productivity	

Q9:	3:	I	could	save	much	time	at	work	by	using	a	robot	

Q9:	4:	I	would	accomplish	tasks	at	home	more	quickly	with	a	robot	

Q9:	5:	Robots	are	useful	in	my	personal	life	

Q9:	6:	Having	a	robot	could	save	time	for	me,	in	my	personal	life	

Q12:	4:	Robots	should	replace	human	labour	if	this	is	more	effective/productive	

	

Operationalisation:		
Performance	expectancy	describes	the	usefulness	of	a	new	technology	(Venkatesh	et	al.,	2003).	The	
statements	used	for	measuring	performance	expectancy	are	 inspired	by	the	statements	created	by	
Carlsson	et	al.,	(2006);	Kijsanajotin	et	al.,	(2009)	and	AbuShanab	et	al.,	(2010)	who	have	researched	
technology	acceptance	of	mobile	devices,	information	technology	and	internet	banking.	

	

Statements	effort	expectancy	

Q7:	1:	I	like	learning	about	new	technologies	

Q13:	1:	I	expect	my	interaction	with	a	robot	to	be	clear	and	understandable	

Q13:	2:	I	learn	to	operate	new	technologies	easily	

Q13:	3:	I	am	skilful	enough	to	use	a	robot	

Q13:	4:	Using	a	robot	in	my	work	environment	would	be	easy	

Q13:	5:	I	believe	robots	are	easy	to	use	in	my	personal	life	

	

Operationalisation:		
Effort	expectancy	describes	the	degree	to	which	a	new	technology	 is	easy	to	use	(Venkatesh	et	al.,	
2003).	The	statements	used	for	measuring	effort	expectancy	are	inspired	by	the	statements	created	
by	AbuShanab	et	al.,	(2010);	Carlsson	et	al.,	(2006);	Foon	&	Fah	(2009)	and	Kijsanajotin	et	al.,	(2009)	
who	have	researched	technology	acceptance	regarding	internet	banking,	adoption	of	mobile	devices,	
information	technology	adoption	and	new	technology	for	location-based	services.		
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Statements	regarding	social	influence	

Q11:	1:	My	working	environment	support	the	use	of	robots	

Q11:	2:	Using	a	robot	at	work	would	indicate	me	having	a	higher	status	than	those	who	do	not	

Q11:	3:	My	friends/family	support	the	use	of	robots	

Q11:	4:	Using	a	robot	during	my	personal	life	would	indicate	me	having	a	higher	status	than	those	
who	do	not	

Q11:	5:	I	take	and	appreciate	advice	from	friends	and	family	

Q11:	6:	I	take	and	appreciate	advice	from	my	co-workers	

	

Operationalisation:		
Social	 influence	 is	described	as	 ‘the	degree	 to	which	an	 individual	perceives	 that	 important	others	
believe	 he	 or	 she	 should	 use	 the	 new	 system.’	 (Venkatesh	 et	 al.,	 2003)	 The	 statements	 used	 for	
measuring	 social	 influence	 are	 inspired	 by	 the	 statements	 created	 by	 Foon	 &	 Fah	 (2011)	 when	
researching	about	Internet	banking	adoption.	

	

Statements	regarding	behavioural	intention	

Q14:	1:	I	will	buy	a	robot	

Q14:	4:	I	predict	that	I	will	use	robots	at	my	work,	within	20	years	

Q14:	10:	I	predict	that	I	will	use	robots	in	my	personal	life,	within	20	years	

Q14:	12:	I	believe	I	will	have	a	robot	in	my	home	within	20	years	

	

Operationalisation:	
Behavioural	 intention	has	a	positive	effect	on	the	usage	of	technology	(Venkatesh	et	al.,	2003)	and	
may	 lead	 to	 a	 purchase	 of	 a	 product	 or	 service	 (Zeithaml	 et	 al.,	 1996).	 The	 statements	 used	 for	
measuring	behavioural	intention	are	inspired	by	the	statements	created	by	AbuShanab	et	al.,	(2010);	
Foon	&	Fah	(2009);	Sambavisan	et	al.	(2010)	Kijsanajotin	et	al.,	(2009)	and	Xu	&	Gupta	(2009)	who	have	
researched	 technology	 acceptance	 regarding	 internet	 banking,	 electronic	 procurement	 systems,	
information	technology	adoption	and	new	technology	for	location-based	services.	
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Statements	regarding	anxiety	

Q10:	1:	I	think	robots	are	safer	than	humans	

Q10:	3:	Robots	are	a	form	of	technology	that	requires	careful	management	

Q10:	4:	I	would	feel	safe	working	close	to	a	robot	

Q12:10:	Robots	will	create	a	better	future	

Q14:	7:	I	fear	the	robots	will	take	over	many	things	in	society	

Q14:	13:	I	like	the	possibility	of	having	more	robots	in	society	in	the	future	

	

Operationalisation:		
Anxiety	appears	from	the	fear	of	being	deprived	of	expected	satisfaction	and	by	the	feeling	of	being	
concerned	about	possible	obstacles	that	may	occur	in	the	future	(Spielberger,	2013;	Sarason,	1984)	
The	statements	used	for	measuring	anxiety	are	inspired	by	the	statements	created	by	AbuShanab	et	
al.,	(2010)	and	Carlsson	et	al.,	(2006)	when	researching	about	the	acceptance	of	Internet	banking	and	
the	adoption	of	mobile	devices.	

	

Statements	regarding	trust	

Q10:	2:	I	find	products	made	by	robots	reliable	

Q10:	5:	Robots	are	reliable	

Q12:	7:	I	would	trust	the	advice	of	a	robot	

Q12:	8:	Robots	will	keep	human	interests	in	mind	

	
Operationalisation:		
Trust	 is	a	willingness	to	take	risks	and	the	willingness	to	rely	on	another	party.	(Mayer	et	al.,	1995;	
Morgan	&	Hunt,	1994)	The	statements	used	for	measuring	trust	are	inspired	by	the	statements	created	
by	 Sambavisan	 et	 al.,	 (2010)	 and	Weiss	 et	 al.,	 (2008)	 when	 researching	 about	 the	 acceptance	 of	
Internet	banking	and	the	acceptance	of	human-robot	interaction.	

	

Statements	regarding	personal	innovativeness	

Q7:	5:	Among	my	co-workers,	I	am	usually	the	first	to	try	out	new	technologies	

Q7:	6:	Among	my	friends/family,	I	am	usually	the	first	to	try	out	new	technologies	

	

Operationalisation:		
Personal	 innovativeness	 is	 defined	 as	 the	 willingness	 of	 an	 individual	 to	 try	 out	 new	 technology	
(Agarwal	&	Prasad,	1998).	The	statements	used	for	measuring	personal	innovativeness	are	inspired	by	
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the	statements	created	by	AbuShanab	et	al.,	(2009)	and	Xu	&	Gupta	(2009)	when	researching	about	
the	acceptance	of	Internet	banking	and	the	adoption	of	location-based	services.	
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B.	Descriptive	statistics	
	 Mean	 Standard	

Deviation	
Coefficient	of	
Variation	

Age	
Q1:	How	old	are	you?	 1,8	 1,2	 65,8%	

Gender	
Q3:	What	is	your	gender?	 1,5	 0,5	 32,1%	

Performance	expectancy	
Q9:	1:	Robots	are	useful	in	my	work	environment	 4,3	 1,8	 40,9%	
Q9:	2:	At	work,	a	robot	would	increase	the	productivity	 3,8	 2,0	 51,9%	
Q9:	3:	I	could	save	much	time	at	work	by	using	a	robot	 3,8	 1,9	 50,0%	
Q9:	4:	I	would	accomplish	tasks	at	home	more	quickly	with	a	robot	 4,9	 1,6	 32,1%	
Q9:	5:	Robots	are	useful	in	my	personal	life	 4,2	 1,7	 41,3%	
Q9:	6:	Having	a	robot	could	save	time	for	me,	in	my	personal	life	 4,8	 1,6	 33,5%	
Q12:	4:	Robots	should	replace	human	labour	if	this	is	more	
effective/productive	

4,3	 1,7	 40,4%	

Effort	expectancy	
Q7:	1:	I	like	learning	about	new	technologies	 5,6	 1,4	 24,1%	
Q13:	1:	I	expect	my	interaction	with	a	robot	to	be	clear	and	
understandable	

5,0	 1,3	 26,5%	

Q13:	2:	I	learn	to	operate	new	technologies	easily	 	 5,4	 1,3	 23,6%	
Q13:	3:	I	am	skilful	enough	to	use	a	robot	 5,2	 1,4	 26,6%	
Q13:	4:	Using	a	robot	in	my	work	environment	would	be	easy	 4,2	 1,6	 38,9%	
Q13:	5:	I	believe	robots	are	easy	to	use	in	my	personal	life	 4,8	 1,4	 29,1%	

Social	influence	
Q11:	1:	My	working	environment	support	the	use	of	robots	 4,0	 1,7	 42,4%	
Q11:	2:	Using	a	robot	at	work	would	indicate	me	having	a	higher	status	
than	those	who	do	not	

3,2	 1,6	 50,1%	

Q11:	3:	My	friends/family	support	the	use	of	robots.	 4,1	 1,4	 35,5%	
Q11:	4:	Using	a	robot	during	my	personal	life	would	indicate	me	having	
a	higher	status	than	those	who	do	not.	

3,5	 1,7	 49,1%	

Q11:	5:	I	take	and	appreciate	advice	from	friends	and	family	 5,6	 1,2	 20,8%	
Q11:	6:	I	take	and	appreciate	advice	from	my	co-workers	 5,4	 1,2	 21,4%	

Behavioural	intention	
Q14:	1:	I	will	buy	a	robot	 5,0	 1,6	 31,0%	
Q14:	4:	I	predict	that	I	will	use	robots	at	my	work,	within	20	years	 5,0	 1,7	 33,6%	
Q14:	10:	I	predict	that	I	will	use	robots	in	my	personal	life,	within	20	
years	

5,2	 1,6	 30,0%	

Q14:	12:	I	believe	I	will	have	a	robot	in	my	home	within	20	years	 5,2	 1,6	 30,6%	
Anxiety	

Q10:	1:	I	think	robots	are	safer	than	humans	 3,9	 1,5	 38,1%	
Q10:	3:	Robots	are	a	form	of	technology	that	requires	careful	
management	

5,6	 1,3	 22,6%	

Q10:	4:	I	would	feel	safe	working	close	to	a	robot		 4,5	 1,4	 31,1%	
Q12:10:	Robots	will	create	a	better	future	 4,6	 1,4	 29,9%	
Q14:	7:	I	fear	the	robots	will	take	over	many	things	in	society		 4,6	 1,7	 36,3%	
Q14:	13:	I	like	the	possibility	of	having	more	robots	in	society	in	the	
future	

4,7	 1,6	 33,6%	

Trust	
Q10:	2:	I	find	products	made	by	robots	reliable	 4,7	 1,2	 26,4%	
Q10:	5:	Robots	are	reliable	 4,8	 1,2	 26,1%	
Q12:	7:	I	would	trust	the	advice	of	a	robot	 3,8	 1,5	 40,0%	
Q12:	8:	Robots	will	keep	human	interests	in	mind	 3,8	 1,5	 39,6%	

Personal	innovativeness	
Q7:	5:	Among	my	co-workers,	I	am	usually	the	first	to	try	out	new	
technologies	

3,8	 1,7	 44,2%	

Q7:	6:	Among	my	friends/family,	I	am	usually	the	first	to	try	out	new	
technologies	

4,2	 1,8	 41,8%	

	


