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1	Introduction
Behavior	of	 technology	users	 is	among	 the	major	 topics	 Information	Systems	 (IS),	which	has	been	widely	 researched	covering	a	notable	number	of	variables	 influencing	 technology	acceptance.	These	 influential	variables

include	elements	pertaining	to	information	technology	(e.g.	service	quality	and	output	quality),	psychology	(e.g.	technology	anxiety	and	resistance	to	change),	and	sociology	(e.g.	social	effects	and	social	states)	[115].	Based	on	various

technology	acceptance	models,	different	variables	may	influence	the	user	behavior,	such	as	accepting,	using,	and	recommending	the	technology.

Technology	Acceptance	Model	 (TAM)	 is	broadly	used	 in	various	 technological	 fields	 [1,104].	 In	TAM,	user	perception	 includes	perceived	usefulness	and	perceived	ease	of	use	as	 two	key	variables	 for	discovering	 the	user

behavior.	The	theoretical	framework	of	this	study	is	based	on	TPB	(Theory	of	Perceived	Behavior),	TAM	and	some	other	related	behavioral	and	system	theories	such	as	IS	Success	Model	and	Social	Cognitive	Theory.	Assessment	of

factors	influencing	users’	behavior	would	shed	light	on	promotion	of	mobile	applications;	subsequently,	this	research	concentrates	on	the	factors	that	directly	or	indirectly	play	roles	in	predicting	their	behavior	when	using	mobile

applications.	Generally,	these	influential	factors	are	of	two	types:	personal	assessment	of	the	effectiveness	of	the	presented	behaviors,	i.e.,	response	efficacy,	and	the	perceived	ability	for	performing	the	task,	self-efficacy.	On	the	other

side,	 system	quality,	 information	 quality,	 and	 service	 quality	will	 be	 considered	 as	 independent	 factors	 influencing	 the	 users’	 perception.	 Furthermore,	 this	 study	 intends	 to	 propose	 a	 comprehensive	model	 for	 investigating	 the

“adoption	intention”	of	and	“intention	to	recommend”	a	mobile	application	by	taking	into	account	the	following	items:	attitude,	trust,	perceived	behavioral	control,	flow	and	satisfaction.

Although	there	are	various	related	studies	on	the	adoption	intention	of	technologies,	this	study	aims	to	investigate	all	potential	factors	playing	role	directly	or	indirectly	in	the	behavior	of	mobile	application	users	as	an	instance
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Abstract

Mobile	applications	are	increasingly	presented	by	service	providers	to	fulfill	the	users’	tendency	for	mobility	and	access	to	services	from	anywhere	and	anytime;	thereby,	service	platforms	and	a	long	range	of	tasks	from

banking	to	gaming	are	enabled	by	this	technology.	Although	different	companies	offer	a	growing	number	of	mobile	services	for	potential	users,	only	a	few	of	them	become	popular	and	are	perceived	to	be	useful	from	the

users’	viewpoint.	The	purpose	of	this	research	is	to	investigate	the	factors,	which	directly	or	indirectly	influence	mobile	applications’	adoption	by	users.	In	other	words,	this	study	investigates	the	decision	making	process	of

users	considering	different	factors	such	as	subjective	norms,	attitude,	perception	and	quality.	Employing	analytical	approach	in	the	literature	review	led	to	the	development	of	a	comprehensive	model	covering	influential

factors	from	different	theories	such	as	TPB	and	TAM	as	well	as	system	quality,	information	and	service	quality	approach.	Incidentally,	39	hypotheses	were	developed	and	classified	into	nine	different	groups	based	on	the

originated	theories.	The	model	and	hypotheses	were	tested	by	a	sample	of	1348	potential	mobile	application	users	in	Iran	and	the	data	were	analyzed	through	structural	equation	modeling	techniques.	Different	internal	and

external	variables	were	investigated,	among	which	the	effect	of	satisfaction	on	intention	to	recommend,	the	trace	of	trust	on	subjective	norms	and	the	influence	of	perceived	ease	of	use	on	perceived	behavioral	control	were

more	potent.	In	addition	to	offering	a	few	suggestions	for	mobile	application	providers	and	marketers,	this	research	proposes	an	integrated	model	of	influential	variables	from	different	perspectives	for	scholars.
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of	applied	 technology,	and	especially	 to	 interrogate	whether	users	 in	 the	developing	countries	perceive	and	act	differently	 in	 this	 regard.	 In	brief,	 the	main	contribution	of	 this	study	 is	considering	effective	 factors	 from	different

perspectives	simultaneously.	Accordingly,	the	current	survey	plans	to	verify	a	collection	of	influential	factors	related	to	mobile	application	user	behavior	in	Iran,	as	a	developing	country,	where	the	mobile	penetration	rate	is	increasing

constantly.

2	Literature	review

2.1	Technology	acceptance

IT	acceptance	and	its	applications	are	amongst	the	popular	research	areas	based	on	their	importance	in	IT	success	[103].	The	literature	review	on	technology	acceptance	disclosed	that	TAM,	Theory	of	Programmed	Behavior

(TPB),	Theory	of	Reasonable	Action	(TRA),	and	Unified	Theory	of	Acceptance	and	Use	of	Technology	(UTAUT)	are	the	models	extensively	used	in	this	area	[115].	Further	examination	of	these	models	revealed	that	they	have	certain

common	features	[58].	Moreover,	some	previous	experimental	studies	have	reported	that	TAM	has	a	stronger	explanatory	power	than	TPB	and	TRA	in	predicting	the	behavioral	intentions	of	potential	users	[19,37].	TAM	not	only	predicts

technology	acceptance	and	perceptions	of	the	users,	but	also	measures	the	influence	of	external	factors	such	as	perceived	usefulness,	perceived	ease	of	use,	and	especially	the	attitude	of	users	[115].

TRA	is	a	widely	used	model	with	respect	to	technology	acceptance.	This	model	claims	that	both	internal	attitude	toward	behavior	and	understanding	of	social	norms	are	expected	to	influence	the	users’	behavioral	intention	[5].

A	social	norm	is	a	personal	understanding	of	whether	people	(e.g.	friends,	family,	and	peers)	expect	you	to	perform	a	certain	behavior	or	not	[30].	Davis	[23]	proposed	TAM	based	on	TRA.	TRA	offers	the	internal	factors	of	attitude	and

social	norms,	while	TAM	considers	those	external	factors	that	introduce	the	effect	of	intentions	and	internal	beliefs,	assuming	that	the	perceived	usefulness	and	perceived	ease	of	use	can	have	an	impact	on	an	individual's	intention	to

computer	technology	acceptance	 [23].	Perceived	usefulness	refers	 to	an	 individual's	understanding	of	whether	a	new	technology	can	 facilitate	 the	objective	of	an	activity.	Perceived	ease	of	use	 is	defined	as	 the	degree	of	ease	an

individual	expects	from	a	new	technology	in	order	to	use	it	with	minimum	effort	and	based	on	his/her	current	skills	and	knowledge.	Considering	the	different	capabilities	of	TAM	and	TRA	in	addressing	internal	and	external	factors,	this

study	makes	use	of	both	of	them	to	synthesize	a	comprehensive	model	for	predicting	mobile	application	user	behavior.

2.2	Theory	of	programed	behavior	(TPB)

Theory	of	Programed	Behavior	(TPB)	has	been	originated	from	the	Theory	of	Reasonable	Action	(TRA)	[30].	It	has	been	used	successfully	for	predicting	and	understanding	the	users’	acceptance	toward	different	IS	in	many

different	cases.	According	to	TPB,	it	is	the	individuals’	attitude	that	determines	their	interaction	with	specific	behaviors	[4].	Attitude	is	defined	as	the	reason	behind	behavioral	intentions	[59].	It	is	attributed	to	the	general	tendency	of	a

person	to	exhibit	certain	behavior,	originating	from	personal	beliefs	about	behavior	and	its	consequences,	and	the	importance	of	such	beliefs	[42].	IS	user's	attitude	is	positively	affected	by	perceived	usefulness	[66].	The	Expectation

Confirmation	Theory	(ECT)	also	states	that	perceived	usefulness	is	a	significant	factor	affecting	the	user's	satisfaction	[11].	Correspondingly,	Zhou	[119]	reported	that	perceived	usefulness	has	a	positive	and	significant	impact	on	the

user's	satisfaction.	Carter	and	Bélanger	[16]	claimed	that	behavioral	intentions	toward	using	e-government	services	are	influenced	by	attitude.	Perceived	usefulness	and	perceived	ease	of	use,	which	are	themselves	under	the	influence

of	certain	external	variables	such	as	system	quality,	in	turn,	influence	attitude.	Meanwhile,	some	previous	studies	suggest	that	there	is	a	relationship	among	perceived	usefulness,	attitude	and	behavioral	intentions	(e.g.	[12,32,50,81]).

Ajzen	[4]	believes	that	subjective	norm,	as	an	external	understanding,	refers	to	the	pressures	and	social	influences	of	friends	and	acquaintances	on	the	behaviors	related	to	using	mobile	services.	Park	et	al.	[81]	detected	an	influential

relationship	among	subjective	norm,	attitude,	and	behavioral	intentions	among	students.	In	a	similar	way,	Hsu	et	al.	[48]	discovered	that	social	norm	has	a	direct	or	indirect	impact	on	the	attitude	and	behavioral	intention	of	IS	users.	In

the	light	of	TPB,	Hu	and	Zhang	[50]	found	that	attitude	and	social	norm	influence	the	user	behavior.	Internal	effect	implies	that	perceived	usefulness	and	ease	of	use	are	affected	by	the	opinion	of	the	reference	group	[91,96].	On	the

other	hand,	Cauberghe	and	De	Pelsmacker	[17]	reported	that	subjective	norms	have	a	positive	and	significant	impact	on	perceived	usefulness	and	ease	of	use.	In	this	research,	we	predict	that	subjective	norms	of	users,	which	mainly

refer	to	the	users’	perception	about	the	expectation	of	friends	and	influential	people	about	the	use	of	mobile	services,	will	influence	the	perceived	usefulness	and	ease	of	use	towards	mobile	applications.

Based	on	above-mentionedstudies,	the	following	hypotheses	are	offered	that	may	paly	role	in	the	mobile	application	user	behavior:

H1	Perceived	usefulness	is	associated	with	the	attitude	of	mobile	application	users.

H2	Perceived	usefulness	is	associated	with	the	user	satisfaction	of	mobile	applications.

H3	Perceived	ease	of	use	is	associated	with	the	attitude	of	mobile	application	users.

H4	Attitude	is	associated	with	the	adoption	intention	of	mobile	application	users.

H5	Subjective	norms	are	associated	with	the	attitude	of	mobile	application	users.



H6	Subjective	norms	are	associated	with	the	adoption	intention	of	mobile	application	users.

H7	Subjective	norms	are	associated	with	the	perceived	usefulness	of	mobile	application	users.

H8	Subjective	norms	are	associated	with	the	perceived	ease	of	use	of	mobile	application	users.

2.3	Technology	acceptance	model	(TAM)

TAM	is	used	extensively	in	many	technological	areas	due	to	its	simple	structure	and	ease	of	explanation	[21].	Based	on	TAM,	many	researchers	have	studied	the	notable	effects	of	perceived	ease	of	use	and	perceived	usefulness

on	behavioral	intention	[115].	Perceived	usefulness	directly	influences	the	acceptance	intention,	and	therefore,	functions	as	a	mediator	between	perceived	ease	of	use	and	acceptance	intention.	As	mobile	applications	are	emerging

technologies,	especially	 in	 the	developing	countries,	TAM	is	easily	applicable	 in	 this	 filed.	 In	 the	 framework	of	mobile	application	services,	 this	 idea	 is	well	supported	by	a	series	of	experimental	studies.	As	such,	we	propose	 the

following	hypotheses:

H9	Perceived	ease	of	use	is	associated	with	the	adoption	intention	of	mobile	application	users.

H10	Perceived	usefulness	is	associated	with	mobile	application	adoption.

2.4	System	quality,	iInformation	quality	and	sService	quality

Delon	and	McLean	[26,27]	proposed	a	unified	viewpoint	of	the	success	of	an	IS	through	three	different	but	related	pillars,	including	system	quality,	information	quality,	and	service	quality.	Users	consider	these	three	constructs

as	the	key	preliminary	incentives	for	deploying	a	system.	The	literature	suggests	a	positive	relationship	between	an	IS	quality	and	its	use	(e.g.,	[26,27,47,86,87]).	Similarly,	there	is	a	positive	relationship	between	an	IS	quality	and	its

user	satisfaction	(e.g.,	[54,61,102,67,119]).	In	addition,	in	the	context	of	mobile	applications,	it	is	likely	that	an	unreliable	system	and/or	one	with	poor	interface	design	and	navigation	will	be	used	less	often	[60].

Based	on	IS	success	model,	Shen	et	al.	[94]	proved	that	both	information	quality	and	system	quality	are	significantly	related	to	the	mobile	word	of	mouth	system,	and	have	an	impact	on	the	users’	acceptance	and	use	intention.

In	another	research	conducted	by	Park	and	Kim	[80]	studied	the	contribution	of	service	and	system	quality	on	perceived	usefulness,	and	discovered	that	perceived	usefulness	is	considerably	affected	by	both	system	quality	and	service

quality.	Moreover,	while	studying	the	use	intention	toward	mobile	library	services,	Hu	and	Zhang	[50]	showed	that	system	quality,	information	quality,	and	service	quality	have	a	remarkable	impact	on	perceived	usefulness.	Guo	and

Poole	[40]	identified	the	effect	of	perceived	complexity	on	the	users’	flow	in	online	shopping.	It	is	expected	that	if	a	mobile	application	is	difficult	to	use,	the	users	will	not	feel	the	enjoyment,	will	not	be	deeply	involved	in	using	the

services,	or	will	probably	fear	of	lacking	control.

A	mobile	 application's	 purpose	 is	 to	 provide	 users	with	 useful,	 understandable,	 and	 timely	 information	 needed	 to	 perform	 tasks	 [33,34,60].	 If	 low-quality	 information	 is	 provided,	 users	will	 likely	 use	 a	 system	 less	 often.

Information	quality	may	also	affect	the	users’	flow.	Information	quality	may	reduce	the	users’	effort	spent	on	information	scrutinizing	and	increase	their	perceived	control.	This	is	expected	to	improve	their	experience	[119].	Jung	et	al.

[57] have	also	noted	that	content	quality	affects	mobile	TV	users’	flow.

In	the	framework	of	mobile	application	adoption,	system	quality	may	be	reflected	in	the	form	of	stability,	reliability,	response	time,	and	compatibility	in	mobile	phone	devices.	Information	quality	is	related	to	correct	and	timely

information,	as	well	as	extensive	and	comprehensive	sources.	Similarly,	the	quality	of	mobile	application	may	include	appropriate	and	accurate	functions,	in	addition	to	professional	and	personal	services.	If	the	mobile	application	users

perceive	high	quality	from	the	system,	information,	and	service,	then	perceived	usefulness	would	be	prompted.	This	will,	in	turn,	lead	to	the	enhancement	of	their	satisfaction.	Therefore,	it	seems	that	these	constructs	have	significant

impacts	on	perceived	usefulness.

According	to	the	above	description,	the	following	hypotheses	are	proposed:

H11	System	quality	is	associated	with	the	perceived	usefulness	of	mobile	applications.

H12	Information	quality	is	associated	with	the	perceived	usefulness	of	mobile	applications.

H13	Service	quality	is	associated	with	the	perceived	usefulness	of	mobile	applications.

H14	System	quality	is	associated	with	mobile	application	adoption.



H15	System	quality	is	associated	with	the	mobile	application	user	satisfaction.

H16	System	quality	is	associated	with	the	users’	flow	in	a	mobile	application.

H17	Information	quality	is	associated	with	mobile	application	adoption.

H18	Information	quality	is	associated	with	the	mobile	application	user	satisfaction.

H19	Information	quality	is	associated	with	the	users’	flow	in	a	mobile	application.

H20	Service	quality	is	associated	with	mobile	application	adoption.

H21	Service	quality	is	associated	with	the	mobile	application	user	satisfaction.

2.5	Trust

Various	definitions	have	been	given	to	trust.	In	e-commerce,	Pavlou	[83]	defines	trust	as	a	belief	that	customers	entrust	upon	online	retailers	after	careful	consideration	on	the	characteristics	of	retailers.	He	is	on	the	opinion

that	trust	is	the	most	important	belief	that	incorporates	truthfulness,	reliability,	benevolence,	and	dependability.	In	this	study,	trust	is	defined	as	the	degree	in	which	one	believes	that	the	usage	of	mobile	applications	is	trustworthy	and

reliable.	Trust	provides	the	guarantee	that	users	will	acquire	future	positive	outcomes	[36].	In	other	words,	trust	enables	users	to	believe	that	mobile	service	providers	have	enough	ability	and	benevolence	to	provide	useful	services	to

them	[117].	According	to	Robles-Gomez	et	al.	[89]	perceived	trust	in	a	self-evaluation	assessment	system	influences	system	acceptance	and	improves	learning.

The	relationships	between	perceived	ease	of	use,	perceived	usefulness,	attitude,	and	trust	have	been	explored	previously	[36].	Perceived	usefulness	is	positively	affected	by	trust	while	trust	is	influenced	by	perceived	ease	of

use	[10,108].	Perceived	ease	of	use	 is	validated	to	have	a	positive	effect	on	trust	as	 it	can	make	users	 feel	a	 favorable	 impression	of	e-government	 [10].	Mou,	et	al.	[73]	provided	evidence	 that	perceived	 trust	 influences	perceived

usefulness	of	e-services,	and	thus	affects	user	acceptance.	Nikou	and	Economides	[76]	demonstrated	that	perceived	trust	influences	perceived	usefulness	of	mobile-based	assessments.	In	addition,	attitude	is	predicted	by	trust	[109].

Pavlou	[83]	has	found	that	trust	can	significantly	affect	both	perceived	usefulness	and	perceived	ease	of	use.	This	is	due	to	the	fact	that	a	trustworthy	IS	will	be	considered	by	consumers	as	worry-free	and	secure.	It	will	also	be	more

effortless	as	consumers	do	not	have	to	bother	about	controlling	and	monitoring	of	situations	based	on	the	theory	that	the	higher	is	the	degree	of	trust	of	a	website,	the	less	effort	is	required	to	examine	the	information	of	the	website	so

as	to	assess	the	benevolence	of	the	merchant	[68].	For	TPB,	trust	has	been	examined	as	a	key	antecedent	in	many	previous	studies	[75,84].	Although	most	studies	have	only	examined	trust	as	an	antecedent	of	attitude	[52,53],	there	are

a	 few	studies	 [82,110]	 suggesting	 that	 trust	affects	attitude,	perceived	behavioral	 control	and	subjective	norm	as	well.	 In	 fact,	high	 trust	can	 increase	 the	 level	of	attitude,	perceived	behavioral	 control	and	social	norm	 in	mobile

application	context.	Much	research	has	also	shown	a	positive	relationship	between	trust	and	the	intention	to	engage	in	e-commerce	purchasing	[14,85,62,45,43].	Yet	there	are	several	other	studies	that	have	demonstrated	a	positive

relationship	between	trust	and	the	decision	to	repurchase	from	an	online	vendor	[95,49].	Hence,	the	following	hypotheses	are	postulated:

H22	Trust	is	associated	with	the	perceived	usefulness	of	the	mobile	application	users.

H23	Trust	is	associated	with	the	perceived	ease	of	use	of	the	mobile	application	users.

H24	Trust	is	associated	with	the	perceived	behavioral	control	of	the	mobile	application	users.

H25	Trust	is	associated	with	the	attitude	of	the	mobile	application	users.

H26	Trust	is	associated	with	the	subjective	norm	of	the	mobile	application	users.

H27	Trust	is	associated	with	the	mobile	application	adoption.

2.6	Self-efficacy	and	perceived	behavioral	control

Conceptually,	self-efficacy	was	termed	by	Bandura	[8]	as	“people's	judgments	of	their	capabilities	to	organize	and	execute	courses	of	action	required	attaining	designated	types	of	performances”	[6].	Self-efficacy	is	derived	from

the	Social	Cognitive	Theory	(SCT),	which	is	among	the	widely	accepted	human	behavior	theories	[9].	Researchers	have	conducted	new	studies	on	self-efficacy	using	new	technologies.	Compeau	and	Higgins	[21]	considered	self-efficacy

as	an	individual's	ability	to	use	IT	and	discovered	that	self-efficacy	has	a	positive	impact	on	using	computers	by	people.	In	a	case	study	on	using	mobile	technologies	for	telephone	bill	management,	it	was	shown	that	self-efficacy	has	a



direct	and	positive	influence	on	the	perceived	ease	of	use	[51].	Agarwal	et	al.	[2]	expanded	the	concept	of	“self-efficacy”	in	the	realm	of	computer	software	and	studied	the	relationship	between	users’	self-efficacy	of	and	their	perception

of	using	various	computer	technologies	easily.	In	the	above	research,	self-efficacy	was	largely	supported	and	played	a	vital	role	in	shaping	the	customers’	intention	to	adopt	different	kinds	of	online	banking	channels	[39,	64].

It	has	become	clear	that	when	users	encounter	a	new	technology,	they	figure	out	whether	they	have	the	ability	to	use	it	with	minimum	effort	or	not.	In	the	framework	of	this	research,	the	potential	users	of	mobile	applications

make	a	fundamental	judgment	on	their	ability	to	use	mobile	services.	Self-efficacy	refers	to	the	perceived	ability	of	users	to	receive	the	information	and	services	expected	from	the	mobile	application	[92].	Here,	a	user	with	a	high	sense

of	self-efficacy	obtains	more	information	from	a	mobile	application	and	will	feel	free	to	try	and	master	new	technologies.	This,	in	turn,	means	that	his/her	perceived	ease	of	use	regarding	this	new	technology	would	increase.	Moreover,

if	a	user	has	a	high	sense	of	self-efficacy	regarding	using	mobile	application,	the	positive	impact	on	adoption	intention	would	be	reinforced.	A	user	with	little	trust	in	the	efficacy	of	using	mobile	application	may	end	up	with	perceived

uselessness,	which	results	in	the	lack	of	adoption	intention	toward	mobile	application.

Tang	et	al.	[99]	reported	that	students	having	high	levels	of	self-efficacy	are	better	in	academic	performance	and	express	positive	attitude	about	mobile-library	applications	in	comparison	to	those	with	low	levels	of	self-efficacy.

Some	researchers	believe	that	self-efficacy	has	an	important	role	in	improving	motivation,	attitude	and	intentions	of	people	[3,46].	Zhang	et	al.	[115]	are	on	of	the	belief	that	the	self-efficacy	of	mobile	application	is	associated	with	the

perceived	ease	of	use,	attitude	and	adoption	intention	of	mobile	applications.	A	study	examining	the	adoption	of	mobile	banking	conducted	by	Zhou	[118],	confirmed	the	existence	of	a	significant	relationship	between	self-efficacy	and

customer	trust	in	mobile	banking.	In	this	research,	we	assume	that	self-efficacy	that	simply	reflects	the	users’	perception	about	their	ability	to	use	mobile	applications	efficiently	will	 influence	their	attitude	toward	and	adoption	of

mobile	applications.

According	to	 the	decomposed	TPB,	self-efficacy	and	 facilitating	 factors	 influence	perceived	behavioral	control	 [100].	Perceived	behavioral	control	 is	determined	by	 facilitating	conditions	and	self-efficacy	 [52,97].	There	 is	a

positive	effect	of	perceived	behavioral	control	on	behavioral	intentions	[18].	In	addition,	Pavlou	and	Fygenson	[84]	indicated	that	the	perceived	ease	of	use	and	perceived	behavioral	control	are	highly	correlated	in	searching	for	online

information	and	making	an	online	purchase.	Likewise,	some	other	researchers	have	reported	that	there	is	a	strong	correlation	between	perceived	ease	of	use	and	perceived	behavioral	control	(e.g.	[18]).

As	such,	the	present	authors	propose	the	following	hypotheses:

H28	Self-efficacy	is	associated	with	the	perceived	ease	of	use	of	mobile	applications.

H29	Self-efficacy	is	associated	with	the	attitude	of	mobile	application	users.

H30	Self-efficacy	is	associated	with	mobile	application	adoption.

H31	Self-efficacy	is	associated	with	trust	on	mobile	application.

H32	Perceived	behavioral	control	is	associated	with	mobile	application	adoption.

H33	Perceived	ease	of	use	of	mobile	application	is	associated	with	perceived	behavioral	control.

2.7	Satisfaction

“User	Satisfaction”	refers	to	the	 level	of	users	satisfaction	with	the	results	of	 their	use	experience;	 in	other	words,	 it	refers	to	the	difference	between	the	actual	and	expected	benefits.	When	the	difference	 is	small	or	the

satisfaction	exceeds	expectations,	the	user	satisfaction	increases	and	positively	affects	the	intention	to	use	and	recognition	of	benefit	of	applying	a	technology	[20].	With	regard	to	mobile	commerce,	satisfaction	reflects	cumulative

feelings	developed	among	multiple	interactions	with	a	mobile	Internet	site	[119].	Numerous	studies	have	identified	the	effect	of	satisfaction	on	the	user	behavior	[27,54,102,67,70,116].	On	the	other	hand,	satisfaction	has	an	influence	on

user	intention	to	use	the	system	[27,55,98,101,114].	Park	and	Del	Pobil	[79]	found	that	service	and	system	satisfaction	has	a	significant	effect	on	the	behavioral	intention	to	use	mobile	communication	services.	So,	users	with	high	level	of

satisfaction	are	expected	to	use	the	application	more	often.

Also	the	review	of	previous	works	on	Value,	Satisfaction,	and	Loyalty	framework	(VSL)	shows	that	satisfaction	positively	 influences	the	customers/users’	 intention	to	recommend	products/services	[29,63,111,112].	 Customer

satisfaction	is	also	considered	an	antecedent	of	recommendation	intention.	Indeed,	a	number	of	studies	have	confirmed	that	there	is	a	positive	relationship	between	satisfaction	and	intention	to	recommend	[13,105].	Leppäniemi	et	al.

[69]	demonstrated	that	satisfaction	influences	recommend	intention	in	a	retailing	context.	Shaikh	and	Karjaluoto	[93]	suggested	that	satisfaction	with	mobile	banking	has	a	positive	impact	on	intention	to	recommend.	Thus,	this	study

supposes	the	following	hypotheses:

H34	User	satisfaction	is	associated	with	mobile	application	adoption.



H35	User	satisfaction	with	a	mobile	application	is	associated	with	intention	to	recommend.

2.8	Flow

Flow	reflects	an	optimal	experience	associated	with	using	an	information	technology.	Users	expect	to	obtain	a	compelling	experience,	including	perceived	enjoyment,	concentration,	and	perceived	control	when	using	mobile

Internet	sites.	When	this	expectation	 is	met,	 they	may	feel	satisfied.	Previous	research	has	 identified	the	effect	of	 flow	on	the	user	satisfaction	with	professional	sporting	team	websites	 [77],	mobile	 Internet	sites	 [119],	and	online

banking	[65].

Flow	may	also	facilitate	the	user	behavior.	Compared	to	perceived	usefulness	that	represents	an	extrinsic	motivation,	flow	represents	an	intrinsic	motivation.	Both	extrinsic	motivation	and	intrinsic	motivation	may	affect	the

user	behavior	[24].	Recent	research	has	noted	the	effect	of	 flow	on	the	continuous	usage	of	virtual	worlds	 [38],	online	shopping	websites	[44],	mobile	Internet	services	[28],	and	mobile	 Internet	sites	 [119].	Therefore,	the	following

hypotheses	are	proposed:

H36	Flow	is	associated	with	the	mobile	application	user	satisfaction.

H37	Flow	is	associated	with	the	mobile	application	adoption.

2.9	Response	efficacy	and	intention	to	recommend

Response	efficacy	 is	derived	from	the	Protection	Motivation	Theory	(PMT)	and	refers	to	the	degree	to	which	one	believes	 in	something's	effectiveness	 in	prevention	of	a	health	threat	 [90].	Witte	[106]	considered	response

effectiveness	as	a	cognitive	process	that	ranges	from	the	formation	of	 ideas	to	a	user's	appraisal	of	his/her	ability	to	prevent	a	threat.	The	positive	 impact	of	response	efficacy	on	behavioral	 intention	is	supported	by	the	research

findings	of	Johnston	and	Warkentin	[56].	Yoon	and	Kim	[113]	suggested	that	self-efficacy	and	response	efficacy	have	a	positive	impact	on	behavioral	intention	related	to	computer	security	through	attitude.	In	a	very	recent	study,	Zhang

et	al.	[115]	 illustrated	that	response	effectiveness	has	a	remarkable	impact	on	the	perceived	ease	of	use	of	mobile	applications.	By	response	efficacy	in	mobile	application	context,	we	mean	the	belief	about	the	mobile	applications’

contribution	and	effectiveness	in	their	affairs	or	duties.

H38	Response	efficacy	is	associated	with	the	mobile	application	perceived	ease	of	use.

As	noted	earlier,	motivated	by	De	Matos	and	Rossi's	 [25]	meta-analysis	 of	 prior	WOM	 (Word	of	Mouth)	 literature,	 this	 research	explores	 the	 effect	 of	mobile	 application	adoption	on	 intention	 to	 recommend.	 Intention	 to

recommend	is	considered	as	the	outcome	variable,	and	researchers	examine	how	the	users’	intention	to	adopt	an	IT	product	influences	their	intention	to	recommend	the	technology	(e.g.	[72]).	In	this	regard,	Xu	et	al.	[111]	suggest	that

the	continuous	usage	of	an	application	has	a	positive	impact	on	intention	to	recommend.	Thus,	we	suppose	that:

H39	Mobile	application	adoption	is	associated	with	intention	to	recommend.

2.10	Research	model	and	hypotheses

According	to	the	theoretical	principles	and	literature	analysis,	39	hypotheses	have	been	developed	in	the	present	work.	Our	proposed	conceptual	model	is	shown	in	Fig.ure	1,	and	for	the	convenience	of	the	honorable	readers'

understanding,	each	group	of	hypotheses	shown	in	the	figure	has	been	assigned	a	specific	color.	These	hypotheses	are	composed	of	nine	different	groups.	Group	1	(H1–-H8)	pertains	to	the	Classical	Theory	of	Programed	Behavior

(TPB);	Group	2	(H9–-H10)	is	related	to	the	Classical	Theory	Acceptance	Model	(CTAM);	Group	3	(H11–-H21)	refers	to	the	role	of	system	quality,	information	quality,	and	service	quality	in	mobile	application	adoption	model;	Group	4

(H22–-H27)	deals	with	the	role	of	trust	in	mobile	application	adoption	model;	Group	5	(H28–-H31)	represents	the	role	of	self-efficacy	and	perceived	behavioral	control;	Group	6	(H34–-H35)	refers	to	the	role	of	satisfaction,	and	Group	7

(H36–-H37)	focuses	on	the	role	of	flow	in	mobile	application	adoption	model;	and	finally,	Group	8	(H38–-H39)	deals	with	the	role	of	satisfaction,	response	efficacy	and	intention	to	recommend	in	this	study.



3	Methodology

3.1	Sample	description	and	measures

To	achieve	the	research	objectives	and	verify	the	proposed	hypotheses,	an	empirical	study	of	the	causal	relationships	was	carried	out	with	the	gathered	data,	using	a	researcher-	designed	structured	questionnaire.	The	study

population	consisted	of	mobile	application	users	in	Iran.	Data	were	collected	during	October-–November	2017	and	through	the	Telegram	Farsi	channel	using	an	online	questionnaire,	which	resulted	in	1348	valid	samples.	This	channel,

having	more	than	2.8	million	members,	is	one	of	the	full	member	channels	in	the	Telegram	messenger	in	Iran.	It	is	supposed	that	users	of	Telegram	(as	a	mobile	application)	are	a	valid	sample	to	be	investigated	in	this	research,	so	they

were	considered	as	the	research	population.	Participation	in	the	study	was	voluntary	and	the	respondents	received	no	incentives.

Table	1	shows	the	socio-demographic	profile	and	the	main	characteristics	of	the	mobile	application	users	of	the	sample.	The	table	represents	the	number	of	male	(61.4%)	and	female	(38.6	%)	participants	of	the	sample;	almost

half	of	the	members	of	the	sample	are	in	the	primary	and	secondary	education	levels	(52.4%),	and	the	majority	of	them	in	the	age	range	of	20–-30	years	(36.6%).	Most	of	the	sample	members	(30.3	%)	have	been	using	smartphone	for

2	to	–4	years	and	many	of	them	(33.8	%)	have	used	computer	for	over	8	years.

Table	1	Characteristics	of	the	sample	as	mobile	application	users.

alt-text:	Table	1

Characteristics % Questions %

Gender

 Male 61/4 How	long	have	you	been	using	smartphone?

 Female 38/6  Less	than	2	year 15

Education	level  Between	2	and	4	years 30/3

 Primary	and	secondary	education 52/4  Between	4	and	6	years 22/1

 Associate	degree 16/6  Between	6	and	8	years 11/8

 Bachelor 23/1  Over	8	years 22

Fig.ure	1	The	proposed	conceptual	model.

alt-text:	Fig	1



 Master 6/8

 Ph.D. 1 How	long	have	you	been	using	Computer?

Age	(Year)  Less	than	2	year 29/1

 Under	20 18/6  Between	2	and	4	years 16

 20–-30 36/6  Between	4	and	6	years 11/9

 30–-40 28/2  Between	6	and	8	years 9/4

 40–-50 10/2  Over	8	years 33/8

 Over	50 5/3

Table	2	Reliability	and	convergent	validity	of	the	measurement	model.

alt-text:	Table	2

Factor Item Convergent	validity

Loadings	(t	Bootstrap) Mean	loadings Cronbach's	α CR AVE

Adoption	intention ai1 0.92 (80.08) 0.92 0.82 0.92 0.85

ai2 0.92 (72.01)

Intention	to	recommend ire1 0.72 (20.54) 0.84 0.80 0.88 0.72

ire2 0.91 (86.24)

ire3 0.90 (72.87)

Perceived	usefulness pu1 0.84 (49.67) 0.83 0.85 0.90 0.70

pu2 0.86 (59.23)

pu3 0.85 (53.59)

pu4 0.79 (33.72)

Perceived	ease	of	use peou1 0.81 (40.19) 0.81 0.83 0.88 0.66

peou2 0.86 (65.98)

peou3 0.77 (27.65)

peou4 0.81 (37.72)

Self-efficacy se1 0.89 (57.11) 0.89 0.73 0.88 0.79

se2 0.89 (77.81)

Response	efficacy re1 0.92 (113.78) 0.90 0.79 0.90 0.82

re2 0.89 (52.24)

System	quality syq1 0.76 (26.48) 0.80 0.73 0.84 0.64

syq2 0.80 (40.57)

syq3 0.84 (49.97)

Information	quality iq1 0.80 (34.36) 0.83 0.78 0.87 0.70



iq2 0.85 (51.09)

iq3 0.85 (52.38)

Service	quality seq1 0.79 (33.68) 0.82 0.77 0.86 0.68

seq2 0.84 (42.68)

seq3 0.85 (57.34)

Subjective	norm sn1 0.86 (52.13) 0.83 0.78 0.87 0.69

sn2 0.86 (54.99)

sn3 0.77 (36.68)

Attitude att1 0.85 (45.80) 0.84 0.80 0.92 0.85

att2 0.86 (47.86)

att3 0.82 (39.18)

Trust tru1 0.86 (55.99) 0.83 0.79 0.87 0.71

tru2 0.88 (71.62)

tru3 0.77 (26.40)

Satisfaction sat1 0.89 (57.34) 0.90 0.76 0.89 0.81

sat2 0.91 (83.92)

Flow fl1 0.82 (36.79) 0.75 0.64 0.80 0.58

fl2 0.59 (10.12)

fl3 0.85 (58.10)

Perceived	behavioral	control pbc1 0.86 (54.52) 0.86 0.83 0.90 0.75

pbc2 0.85 (48.49)

pbc3 0.88 (65.45)

Notes:Note:	CR = Composite	reliability;	AVE = Average	variance	extracted.

The	 scales	 used	 in	 the	 questionnaire	 to	measure	 the	 research	 concepts	were	 chosen	 from	previous	 studies	 in	 the	 academic	 literature,	 all	 in	 the	 form	of	 five-point	 Likert	 scales.	 The	 questions	 are	 focused	 on	 the	mobile

application	user	behavior	and	the	influencing	factors	represented	in	the	research	conceptual	model	(Fig.ure	1)

3.2	Psychometric	properties	of	the	measurement	instrument

The	relationships	considered	in	the	theoretical	model	were	estimated,	using	Partial	Least	Squares	(PLS).	PLS	has	been	selected	mainly	since	this	algorithm	enables	the	models	that	intervene	in	the	formative	constructs	to	be

estimated	without	the	need	for	additional	global	indicators	to	identify	the	model.	This	molar	theoretical	structure	was	estimated,	employing	the	repeated-indicators	approach	[71,107].	The	parameters	were	estimated,	applying	Smart-

PLS	2.0	[88],	and	1348	samples	were	bootstrapped	to	calculate	the	significance	of	the	parameters.

Before	testing	the	structural	relationships	in	the	theoretical	model,	it	was	verified	that	the	measurement	model	had	the	essential	conditions	of	reliability,	convergent	validity	and	discriminant	validity.	The	three	indicators	used

to	 evaluate	 the	 instrument's	 reliability	 were	 Cronbach's	 alpha	 coefficient	 ([22];	 critical	 acceptance	 value	=	0.7),	 Composite	 Reliability	 Index	 ([31];	 threshold	 value	=	 	0.7),	 and	 the	 Index	 of	 Variance	 Extracted	 ([31];	 threshold

value		=	0.5).	These	three	reliability	indicators	exceeded	the	corresponding	thresholds	for	each	of	the	factors	analyzed	(except	for	Cronbach's	alpha	for	flow	which	was	slightly	below	0.7).	Convergent	validity	was	demonstrated	by	the

SmartPLS	results,	indicating	that	all	items’	loadings	on	their	predicted	factors	were	significant	(p	<	p	<	0.01),	the	standardized	loads	exceeded	0.7	[15]	and	their	averages	overstepped	0.7	[41].



The	measurement	model	was	repeatedly	checked	 to	confirm	 its	discriminant	validity	as	well.	A	matrix	containing	correlations	among	the	constructs	was	calculated	and	 it	was	verified	 that	 the	extracted	variance	 for	each

construct	was	higher	than	the	square	of	the	correlation	of	that	construct	with	any	other	construct	(Table	3).

Table	3	Discriminant	validity	of	the	measurement	model.

alt-text:	Table	3

AI ATT PEOU FL IQ IR PBC RE SAT SE SeQ SN SyQ TRU PU

AI 0.92

ATT 0.49 0.84

PEOU 0.43 0.50 0.81

FL 0.38 0.64 0.45 0.76

IQ 0.32 0.55 0.48 0.52 0.83

IR 0.43 0.68 0.43 0.65 0.52 0.85

PBC 0.35 0.55 0.68 0.53 0.53 0.51 0.86

RE 0.46 0.60 0.52 0.48 0.55 0.54 0.49 0.91

SAT 0.41 0.69 0.46 0.67 0.57 0.67 0.54 0.54 0.90

SE 0.43 0.46 0.79 0.42 0.42 0.42 0.69 0.50 0.44 0.88

SeQ 0.39 0.63 0.51 0.60 0.72 0.58 0.57 0.58 0.63 0.45 0.82

SN 0.36 0.64 0.36 0.54 0.55 0.56 0.43 0.53 0.54 0.32 0.61 0.83

SyQ 0.40 0.62 0.49 0.54 0.73 0.55 0.51 0.66 0.60 0.43 0.70 0.61 0.80

TRU 0.33 0.57 0.42 0.63 0.64 0.58 0.52 0.50 0.67 0.35 0.68 0.57 0.61 0.84

PU 0.55 0.63 0.43 0.48 0.47 0.56 0.40 0.71 0.54 0.38 0.52 0.54 0.61 0.46 0.83

NoteNote:	Diagonal	represents	the	AVE;	squared	correlations	are	reported	below	the	diagonal.1

1 AI=	Adoption	Intention;	IR=	Intention	to	Recommend;	PU=	Perceived	Usefulness;	PEOU=Perceived	Ease	of	Use;	PBC=	Perceived	Behavioral	Control;	SE=	Self-Efficacy;	RE=Response	Efficacy;	SyQ=	System

Quality;	IQ=	Information	Quality;	SeQ=	Service	Quality;	SN=	Subjective	Norm;	ATT=	Attitude;	TRU=	Trust;	SAT=	Satisfaction;	FL=	Flow

3.3	Research	findings

Table	4	shows	the	values	of	the	standardized	coefficients	for	the	structural	relations	and	the	respective	levels	of	significance	for	their	associated	t	statistics.	The	model	estimation	results	indicated	that	five	out	of	the	eight

hypotheses	related	to	classical	TPB	were	accepted.	The	trace	of	perceived	usefulness	on	attitude	(B		=		0.28;	pp		<		0.01;	H1	accepted)	and	satisfaction	(B = B = 0.14;	p	<	p	<	0.01;	H2	accepted)	was	confirmed;	also	the	 influence	of

attitude	on	adoption	intention	(B = B = 0.14;	p	<	p	<	0.01;	H4	accepted),	subjective	norm	on	attitude	(B = B = 0.31;	p	<	p	<	0.01;	H5	accepted)	and	subjective	norm	on	perceived	usefulness	(B = B = 0.22;	p	<	p	<	0.01;	H7	accepted)	was

supported.	However,	the	efficacy	of	perceived	ease	of	use	on	attitude	(B = B = 0.10;	p	<	p	<	0.01;	H3	rejected)	and	Subjective	Norm	on	perceived	ease	of	use	(B = B=	–-0.008;	p	<	p	<	0.01;	H6	rejected)	and	adoption	intention	(B = B = 0.01;

p	<	p	<	0.01;	H8	rejected)	was	not	corroborated.

Table	4	Hypothesis	testing.

alt-text:	Table	4

Hypothesis Structural	relationship β t	Bootstrap Contrast



H1 Perceived	Usefulness	 	Attitude 0.28 6.43 Accepted

H2 Perceived	Usefulness	 	Satisfaction 0.14 3.48 Accepted

H3 Perceived	Ease	of	Use	 	Attitude 0.10 1.87 Rejected

H4 Attitude	 	Adoption	Intention 0.14 2.15 Accepted

H5 Subjective	Norms	 	Attitude 0.31 6.82 Accepted

H6 Subjective	Norms	 	Adoption	Intention –-0.008 0.15 Rejected

H7 Subjective	Norms	 	Perceived	Usefulness 0.22 4.42 Accepted

H8 Subjective	Norms	 	Perceived	Ease	of	Use 0.01 0.28 Rejected

H9 Perceived	Ease	of	Use	 	Adoption	Intention 0.09 1.42 Rejected

H10 Perceived	Usefulness	 	Adoption	Intention 0.36 6.38 Accepted

H11 System	Quality	 	Perceived	Usefulness 0.41 7.15 Accepted

H12 Information	quality	 	Perceived	Usefulness –-0.05 0.82 Rejected

H13 Service	Quality	 	Perceived	Usefulness 0.09 1.48 Rejected

H14 System	Quality	 	Satisfaction 0.12 2.13 Accepted

H15 System	Quality	 	Flow 0.34 5.98 Accepted

H16 System	Quality	 	Adoption	Intention –-0.008 0.11 Rejected

H17 Information	Quality	 	Satisfaction 0.06 1.26 Rejected

H18 Information	Quality	 	Flow 0.27 4.86 Accepted

H19 Information	Quality	 	Adoption	Intention –-0.06 1.03 Rejected

H20 Service	Quality	 	Adoption	Intention 0.03 0.51 Rejected

H21 Service	Quality	 	Satisfaction 0.19 3.54 Accepted

H22 Trust	 	Perceived	Usefulness 0.04 0.85 Rejected

H23 Trust	 	Perceived	Ease	of	Use 0.12 3.11 Accepted

H24 Trust	 	Perceived	Behavioral	Control 0.23 5.13 Accepted

H25 Trust	 	Subjective	Norms 0.57 15.09 Accepted



H26 Trust	 	Attitude 0.18 3.87 Accepted

H27 Trust	 	Adoption	Intention 0.004 0.08 Rejected

H28 Self-Efficacy	 	Perceived	Ease	of	Use 0.69 19.23 Accepted

H29 Self-Efficacy	 	Attitude 0.10 1.968 Accepted

H30 Self-Efficacy	 	Adoption	Intention 0.21 2.68 Accepted

H31 Self-Efficacy	 	Trust 0.34 7.04 Accepted

H32 Perceived	Behavioral	Control	 	Adoption	Intention –-0.10 1.66 Rejected

H33 Perceived	Ease	of	Use	 	Perceived	Behavioral	Control 0.54 14.49 Accepted

H34 Satisfaction	 	Adoption	Intention 0.03 0.51 Rejected

H35 Satisfaction	 	Intention	to	Recommend 0.59 15.63 Accepted

H36 Flow	 	Satisfaction 0.38 8.07 Accepted

H37 Flow	 	Adoption	Intention 0.03 0.57 Rejected

H38 Response	Efficacy	 	Perceived	Ease	of	Use 0.10 2.53 Accepted

H39 Adoption	Intention	Intention	 	to	Recommend 0.18 4.54 Accepted

One	of	the	two	hypotheses	related	to	classical	TAM	was	accepted.	The	influence	of	perceived	usefulness	on	adoption	intention	(B = B = 0.36;	p	<	p	<	0.01;	H10	accepted)	was	confirmed,	while	the	effect	of	perceived	ease	of	use

on	adoption	intention	(B = B = 0.09;	p	<	p	<	0.01;	H9	rejected)	was	not	verified.

Five	of	the	11	hypotheses	related	to	the	roles	of	system	quality,	information	quality,	and	service	quality	in	the	mobile	application	user	behavior	model	were	approved.	The	influence	of	system	quality	on	perceived	usefulness

(B = B = 0.41;	p	<	p	<	0.01;	H11	accepted),	satisfaction	(B = B = 0.12;	p	<	p	<	0.01;	H14	accepted)	and	flow	(B = B = 0.34;	p	<	p	<	0.01;	H15	accepted)	was	confirmed;	also	the	effect	of	information	quality	on	flow	(B = B = 0.27;	p	<	p	<	0.01;

H18	accepted)	and	service	quality	on	satisfaction	(B = B=	0.19;	p	<	p	<	0.01;	H21	accepted)	was	verified.	As	regards,	the	effect	of	information	quality	on	perceived	usefulness	(B = B = –-0.05;	p	<	p	<	0.01;	H12	rejected),	service	quality	on

perceived	usefulness	(B = B = 0.09;	p	<	p	<	0.01;	H13	rejected),	system	quality	on	adoption	intention	(B = B = –-0.008;	p	<	p	<	0.01;	H16	rejected),	information	quality	on	satisfaction	(B = B = 0.06;	p	<	p	<	0.01;	H17	rejected),	information

quality	on	adoption	intention	(B = B = –-0.06;	p	<	p	<	0.01;	H19	rejected),	and	service	quality	on	adoption	intention	(B = B = 0.03;	p	<	p	<	0.01;	H20	rejected)	was	not	supported.

Four	of	the	six	hypotheses	related	to	the	role	of	trust	in	the	mobile	application	user	behavior	model	were	admitted.	The	influence	of	trust	on	perceived	ease	of	use	(B = B = 0.12;	p	<	p	<	0.01;	H23	accepted),	perceived	behavioral

control	(B = B = 0.23;	p	<	p	<	0.01;	H24	accepted),	social	norm	(B = B = 0.57;	p	<	p	<	0.01;	H25	accepted)	and	attitude	(B = B = 0.18;	p	<	p	<	0.01;	H26	accepted)	was	affirmed,	but	the	effect	of	trust	on	perceived	usefulness	(B = B = 0.04;

p	<	p	<	0.01;	H22	rejected)	and	adoption	intention	(B = B = 0.004;	p	<	p	<	0.01;	H27	rejected)	was	not	verified.

All	 four	hypotheses	 related	 to	 the	 role	of	 self-efficacy	 in	 the	mobile	application	user	behavior	model	were	accepted.	The	effect	of	 self-efficacy	on	perceived	ease	of	use	 (B = B = 0.69;	p	<	p	<	0.01;	H28	 accepted),	 attitude

(B = B = 0.10;	p	<	p	<	0.01;	H29	accepted),	adoption	intention	(B = B = 0.21;	p	<	p	<	0.01;	H30	accepted),	and	on	trust	(B = B = 0.34;	p	<	p	<	0.01;	H31	accepted)	was	proved.

One	of	the	two	hypotheses	related	to	the	role	of	perceived	behavioral	control	in	the	mobile	application	user	behavior	model	was	accepted.	The	effect	of	perceived	ease	of	use	on	perceived	behavioral	control	(B = B=	0.54;	p	<	p

<	0.01;	H33	accepted)	was	acknowledged,	whereas	the	trace	of	it	on	adoption	intention	(B = B = –-0.10;	p	<	p	<	0.01;	H32	rejected)	was	not	supported.

One	of	 the	two	hypotheses	related	to	 the	role	of	satisfaction	 in	mobile	application	user	behavior	model	was	accepted.	The	efficacy	of	satisfaction	on	 intention	to	recommend	(B = B=	0.59;	p	<	p	<	0.01;	H35	 accepted)	was



confirmed,	though	the	influence	of	satisfaction	on	adoption	intention	(B	=0.03;	p	<	p	<	0.01;	H34	rejected)	was	not	proved.

One	of	the	two	hypotheses	related	to	the	role	of	flow	in	the	mobile	application	user	behavior	model	was	passed.	The	effect	of	flow	on	satisfaction	(B = B=	0.38;	p	<	p	<	0.01;	H36	accepted)	was	acknowledged;	nonetheless	the

influence	of	flow	on	adoption	intention	(B	=0.02;	p	<	p	<	0.03;	H37	rejected)	was	not	confirmed.

Finally,	both	of	the	two	hypotheses	related	to	the	role	of	response	efficacy	and	intention	to	recommend	in	the	mobile	application	user	behavior	model	were	stabled,	and	therefore,	the	traces	of	response	efficacy	on	perceived

ease	of	use	(B = B=	0.10;	p	<	p	<	0.01;	H38	accepted)	and	adoption	intention	on	intention	to	recommend	(B = B=	0.18;	p	<	p	<	0.01;	H39	accepted)	were	admitted.

Based	on	the	above	analysis,	the	final	behavior	model	of	the	mobile	application	users	in	Iran	is	presented	in	Fig.	2.

4	Discussion	and	conclusions
The	purpose	of	this	research	was	to	investigate	the	factors	that	directly	or	indirectly	contribute	to	the	users’	mobile	application	adoption	behavior	in	Iran.	Since	previous	studies	have	just	emphasized	some	effective	factors	in

user	behavior	(e.g.	[81,94,116,32,50,74,78,115,76]),	the	necessity	of	providing	an	encyclopedic	model	that	could	take	into	account	most	of	the	factors	predicting	the	mobile	application	user	behavior	was	felt.	Subsequently,	this	study

tried	to	provide	an	exhaustive	model	for	the	behavior	of	mobile	application	users	with	a	reference	to	the	literature	review.

Considering	the	result	of	data	analysis,	the	effect	of	perceived	usefulness	on	attitude	and	satisfaction	was	confirmed;	also	the	influence	of	attitude	on	adoption	intention,	subjective	norm	on	attitude,	and	subjective	norm	on

perceived	usefulness	was	supported,	which	is	in	line	with	the	findings	of	similar	other	studies	(e.g.	[11,12,16,32,50,81]).	In	contrary,	the	effect	of	perceived	ease	of	use	on	attitude	and	subjective	norm	on	perceived	ease	of	use	and

adoption	intention	was	not	verified;	this	finding	challenges	the	results	of	Park	et	al.	[81],	Cauberghe	&	De	Pelsmacker	[18],	and	Hsu	et	al.	[48].	The	impact	of	perceived	usefulness	on	adoption	intention	was	affirmed,	which	is	similar	to

the	findings	of	Amoako-Gyampah	[7].	The	efficacy	of	perceived	ease	of	use	on	adoption	intention	was	not	validated.	This	finding	contends	the	assertions	of	prior	research	(e.g.	[35]	and	[115]).

Furthermore,	the	effects	of	system	quality	on	perceived	usefulness,	satisfaction,	and	flow	were	confirmed,	and	also	the	efficacy	of	information	quality	on	flow	and	the	trace	of	service	quality	on	satisfaction	were	verified.	This

finding	is	in	line	with	the	findings	of	other	studies	[33,34,57,60,119].	The	effects	of	information	quality	on	perceived	usefulness,	service	quality	on	perceived	usefulness,	system	quality	on	adoption	intention,	information	quality	on

satisfaction,	information	quality	on	adoption	intention,	and	service	quality	on	adoption	intention	were	not	supported.	This	finding	refuses	the	results	of	relevant	preceding	studies	[54,61,102,67,94,119].	Nevertheless,	some	results	of

the	current	research	in	this	section	are	associated	with	parts	of	some	previous	research	results	[40,80,50].

Confirmation	of	 the	effects	of	 trust	 on	perceived	ease	of	use,	perceived	behavioral	 control,	 subjective	norm,	and	attitude	was	achieved,	 fitting	 to	 the	 relevant	 research	 (e.g.	 [10,82,83,109,110]).	The	 influence	of	 trust	 on

Fig.ure	2	Mobile	application	user	behavior	model.
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perceived	usefulness	and	adoption	intention	was	not	proved,	in	opposition	to	other	researchers’	claims	(e.g.	[14,43,45,62,73,108,76]).	Moreover,	the	effects	of	self-efficacy	on	perceived	ease	of	use,	attitude,	adoption	intention,	and	trust

were	confirmed,	matching	with	other	studies	in	this	area	(e.g.	[3,39,46,51,52,64,97,99,100,118,115]).	The	effect	of	perceived	ease	of	use	on	perceived	behavioral	control	was	also	approved,	corresponding	to	the	preceding	research

results	([18];	Yi	et	al.	2005).	Conversely,	the	influence	of	perceived	behavioral	control	on	adoption	intention	was	not	confirmed,	challenging	the	results	of	other	researchers	[18].

This	 survey	 revealed	 the	effect	of	 satisfaction	on	 intention	 to	 recommend	 in	association	with	similar	 investigations	 [13,29,63,105,111,112,69],	whereas	 the	effect	of	 satisfaction	on	adoption	 intention	was	not	accepted,	 in

contradiction	to	the	results	of	former	analyses	[27,55,98,101,86,20,79,114].	Additionally,	the	trace	of	flow	on	satisfaction	was	admitted,	which	is	in	agreement	with	the	outcome	of	relevant	studies	[65,77,119],	whereas	the	effect	of	flow

on	adoption	intention	was	not	proved,	in	contradiction	to	discoveries	of	Davis	et	al.	[24],	Hausman	&	Siekpe	[44],	Deng	et	al.	[28],	Goel	et	al.	[38]	and	Zhou	[119].	Ultimately,	the	influence	of	response	efficacy	on	perceived	ease	of	use

and	the	effect	of	adoption	intention	on	intention	to	recommend	found	to	be	admissible	[56,113,115].

The	present	research	covers	both	theoretical	and	empirical	sides	and	presents	impressive	results	in	terms	of	its	approach	and	concentration.	First,	it	is	focused	on	the	mobile	application	user	behavior	through	investigating	the

perceptions	of	potential	mobile	application	users.	Consequently,	it	provides	a	novel	insight	towards	the	mobile	application	adoption	intention	in	Iran	as	a	developing	country	in	order	to	reflect	new	and	unknown	aspect	of	this	important

issue.	It	further	tries	to	test	a	generic	mobile	application	user	behavior	model,	and	eventually,	provide	a	confirmed	model	for	that.

Second,	it	provides	insights	about	the	role	of	self-efficacy,	response-efficacy,	attitude,	subjective	norms,	perceived	behavioral	control,	trust,	satisfaction,	flow,	response	efficacy	and	intention	to	recommend	in	mobile	application

user	behavior	via	focusing	on	TMA	and	TPB.	Furthermore,	since	this	study	deals	with	two	other	elements,	perceived	usefulness	and	perceived	ease	of	use,	it	provides	a	better	understanding	of	user	behavior	by	considering	various

aspects	of	user	perception	in	confrontation	with	an	emerging	applied	technology	(i.e.	mobile	application).

Third,	this	paper	examines	the	factors	influencing	perceived	usefulness,	including	system	quality,	information	quality,	and	service	quality,	stemming	from	the	information	system	success	model.	These	three	factors	are	important

in	technology	acceptance	and	have	not	been	investigated	in	the	literature	of	mobile	application.	The	results	of	this	research	can	easily	help	mobile	application	providers	in	order	to	tailor	their	service	design	and	enhance	their	users’

experience.

While	mobile	application	becomes	more	popular	and	pervasive,	much	more	academic	studies	would	be	encouraged	to	investigate	this	pervasive	technology.	This	research	interrogated	the	factors	influencing	the	user	behavior

based	on	TAM,	PBT	and	information	system	success	model	(ISSM),	considering	several	factors	by	quantitative	data.	The	result	shows	that	the	mentioned	factors	have	a	significant	role	in	the	users’	decision-making	process.

With	regard	to	the	extension	of	the	model,	we	will	look	at	parts	of	the	model	and	the	results	we	obtained.	For	example,	as	the	effect	of	perceived	usefulness	on	adoption	intention	was	accepted	in	this	work,	the	application

providers	are	suggested	to	focus	on	the	usefulness	and	ease	of	use	of	their	applications.	It	may	involve	different	phases	of	application	development,	such	as	user	interface	design,	user	guide,	and	so	on.	This	study	further	showed	that

service	quality,	information	quality,	and	system	quality	do	not	have	significant	impact	on	mobile	application	adoption	intention.	It	might	be	due	to	the	effect	of	infrastructure	limitation	in	the	population	on	which	this	study	has	been

implemented	or	even	due	to	the	specific	users’	expectations	in	the	developing	countries.

As	for	the	limitations	of	the	study,	the	speed	of	change	in	the	study	context	is	very	high,	which	restricts	the	validity	of	results	to	a	given	period	of	time	and	in	a	certain	population	in	Iran	as	a	representative	of	the	developing

countries.	A	possible	line	of	future	research	would	be	required	to	apply	the	proposed	model	to	a	sample	of	users	from	other	cultures	with	different	degrees	of	individualism/collectivism	and	to	compare	the	findings.	As	the	topic	is	still

new	for	research,	there	is	more	space	for	doing	other	surveys	by	testing	the	effect	of	brand	awareness,	marketing	campaigns	or	marketing	related	endeavors	on	mobile	application	adoption	intention.	Also	users’	specifications	including

demography	and	psychology	have	not	been	dealt	with	in	this	study,	so	considering	these	important	factors	 in	future	studies	can	develop	the	research	model.	Furthermore,	this	survey	has	been	conducted	regardless	of	application

typology;	therefore,	a	comparative	study	could	be	planned	to	understand	how	service	types	might	influence	the	user	perception	and	behavior.
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Highlights

• An	encyclopedic	model	for	the	behavior	of	mobile	applications	users	is	presented.

• Satisfaction	is	the	main	determinant	of	intention	to	recommend	a	mobile	application.

• Subjective	norm	is	considerably	affected	by	users’	trust	toward	the	application.

• Application	quality	variables	are	impressive	on	intermediary	influential	factors.

• Adoption	is	directly	altered	by	self	efficiency,	attitude	and	perceived	ease	of	use.


