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Abstract	

The	 travel	agencies	 in	Taiwan,	as	a	member	of	 the	 service	 industry,	have	undergone	
changes	in	business	management	over	the	past	two	decades	following	the	internet	and	
e‐commerce	use	starting	from	2000.	Up	to	2010,	the	prevalence	of	mobile	commerce	and	
social	media	as	well	as	self‐media	as	online	broadcast	platforms	has	made	a	substantial	
impact	on	the	operation	and	management	of	the	current	travel	industry.	In	the	face	of	
ever‐changing	digital	technology	and	digital	environment,	digital	transformation	as	an	
unknown	yet	inevitable	issue	has	become	a	challenge	for	Taiwan's	travel	agencies.	The	
main	purpose	of	this	study	is	to	help	travel	agencies	to	enhance	their	digital	capability	
by	constructing	digital	evaluation	indicators	to	identify	the	critical	success	factors.	By	
doing	so,	it	will	systematically	introduce	the	digital	operation	in	business	management	
and	help	 to	achieve	 the	goal	of	enhancing	digital	 competitiveness.	This	 study	will	be	
conducted	by	both	qualitative	and	quantitative	approaches	with	a	two‐stage	research	
design.	The	first	stage	will	be	done	by	reviewing	the	literature	and	documents	related	to	
the	digital	transformation	for	developing	an	in‐depth	interview	guide	with	travel	agents,	
and	following	with	the	use	of	the	Delphi	method	to	construct	the	main	dimensions	and	
impact	factors	in	digital	information	for	travel	agencies.	The	second	stage	will	be	done	
by	 surveying	 exploring	 the	 relationship	 between	 attitude	 and	 intention	 of	 travel	
agencies	in	implementing	digital	transformation;	the	collected	data	will	be	analyzed	by	
using	 Structural	 Equation	 Modeling	 (SEM)	 to	 verify	 the	 research	 hypothesis.	 The	
expected	research	results	are	as	below:	1.	The	cultural	factors	in	digital	transformation	
are	positively	related	to	the	attitude	in	digital	transformation	for	travel	agencies;	2.	The	
technology	 factors	 in	 digital	 transformation	 are	 positively	 related	 to	 the	 attitude	 in	
digital	 transformation	 for	 travel	 agencies;	 3.	 The	 organizational	 factors	 in	 digital	
transformation	are	positively	related	to	the	attitude	in	digital	transformation	for	travel	
agencies;	4.	The	environmental	factors	in	digital	transformation	are	positively	related	to	
the	attitude	in	digital	transformation	for	travel	agencies;	5.	The	implementing	attitude	
in	 digital	 transformation	 is	 positively	 related	 to	 implementing	 intention	 in	 digital	
transformation	for	travel	agencies.	The	results	of	this	study	will	contribute	not	only	to	
guide	 to	 implement	 the	 digital	 transformation	 for	 travel	 agencies	 but	 also	 to	 the	
reference	in	this	field.	
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1. Introduction	

In	the	past	two	decades,	due	to	the	vigorous	development	of	 information	technology,	a	new	
generation	of	network	environments	and	mobile	devices	has	been	created.	The	development	of	
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mobile	 commerce	 technology	 is	 in	 the	 ascendant,	 giving	 birth	 to	 a	 new	 generation	 of	 the	
industrial	digital	revolution‐	Industry	4.0.	In	recent	years,	this	wave	of	business	model	change	
in	 the	 manufacturing	 industry	 has	 also	 quickly	 spread	 to	 the	 service	 industry.	 The	 travel	
agencies	in	Taiwan,	as	a	member	of	the	service	industry,	have	undergone	changes	in	business	
management	over	the	past	 two	decades	 following	the	 internet	and	e‐commerce	use	starting	
from	2000.	Up	to	2010,	the	prevalence	of	mobile	commerce	and	social	media	as	well	as	we‐
media	 as	 online	 broadcast	 platforms,	 has	made	 a	 substantial	 impact	 on	 the	 operation	 and	
management	of	the	current	tourist	industry.	According	to	research	reports	of	World	Economic	
Forum	(WEF)	(2020)	and	Accenture	(2018),	by	now,	there	is	no	other	industry	in	the	world	
that	is	as	fit	for	and	going	through	digital	transformation	as	rapidly	and	actively	as	the	tourist	
industry.	It	is	predicted	that	the	tourist	industry	will	create	an	output	value	of	US	$305	billion	
through	the	digital	transformation	from	2016	to	2025.	In	Taiwan	Tourism	Policy	White	Paper	
2030,	Taiwan	Tourism	Bureau	also	mentioned	strengthening	the	digital	transformation	of	the	
tourist	 industry,	 helping	 the	 tourist	 industry	 introduce	 digital	 applications,	 developing	 and	
innovating	a	proper	business	operation	model,	speeding	up	the	construction	of	a	transparent	
and	 mutually	 beneficial	 social	 network	 platform	 between	 the	 government	 and	 people,	 in	
response	to	the	current	digital	trend,	augmenting	the	benefits	of	tourist	digital	marketing,	and	
achieving	an	output	value	of	NT	$	100	billion	in	tourism	in	the	next	decade.		
Digital	information	technology	has	exerted	an	impact	on	the	industrial	structure	of	the	global	
tourist	 industry,	 not	 only	 setting	 up	 a	 new	 transformation	 paradigm	 for	 its	 operation	 and	
management	 but	 also	 bringing	 a	 new	 development	 opportunity	 for	 it.	 Meanwhile,	 the	
fragmented	and	information‐oriented	nature	of	the	tourist	industry	also	benefits	a	lot	from	it	
through	new	communication	and	distribution	channels	 for	both	consumers	and	suppliers	of	
travel	 services	 created	by	digital	 technology	 (Sharma	et	al.,	 2020;	Happ	&	 Ivancsó‐Horváth,	
2018).	The	World	Economic	Forum	in	Davos	mentioned	that	only	digital	transformation	can	
create	a	sustainable	world,	and	enterprises	had	redefined	operating	models	and	value	delivery	
to	customers,	by	introducing	digital	technology	into	their	business	via	digital	transformation.	
What's	more,	digital	transformation	can	also	improve	the	sensitivity	of	the	supply	chain	and	
respond	to	changes	in	the	enterprise	ecosystem	quickly	and	effectively	(WEF,	2020).	In	a	10‐
year	program	to	gear	up	"Digitalization	Construction	and	Innovative	Economy"	in	2016,	Taiwan	
allocated	a	budget	of	nearly	NT	$	180	billion	to	build	initiatives	such	as	"E‐Taiwan",	"M‐Taiwan"	
and	"I‐Taiwan",	push	forward	the	digital	innovation	and	development	of	Taiwan	and	integrate	
digital	 technologies,	 such	 as	 artificial	 intelligence,	 Internet	 of	 things	 (IoT)	 and	big	data	 into	
industry	and	 life,	 to	 achieve	Taiwan's	 goal	 of	 full	 digitization	by	2025.	With	 the	 continuous	
evolution	 of	 global	 digital	 innovation,	 the	 tremendous	 benefits	 and	 business	 opportunities	
indicated	by	the	digital	economy	have	affected	both	the	country	and	firms.	Consequently,	the	
term	 "digital	 transformation"	 has	 soon	 become	 a	 hot	 topic	 of	 discussion	 around	 the	world.	
Powerful	digital	pioneers,	such	as	Amazon,	Facebook	and	Google,	which	have	long	dominated	
the	global	digital	economy,	also	feel	their	traditional	value	propositions	threatened.	Thus,	they	
set	about	adjusting	 their	organizational	 resources,	 finding	new	business	models	 that	hit	 the	
spot	 of	 organizations	 by	 transforming	 digital	 business	 strategies	 and	 maintain	 their	
competitiveness	(Reis	et	al.,	2018).	To	this	end,	understanding	how	enterprises	can	examine	
and	identify	appropriate	resources	in	this	fast‐changing	digital	divide	and	successfully	achieve	
the	goal	of	digital	transformation	is	the	origin	of	the	development	and	planning	of	this	study.		
Digital	transformation	is	an	unknown	and	inevitable	important	topic	for	tour	operators.	Many	
studies	have	shown	that	digital	transformation	can	effectively	cut	down	the	operating	costs	of	
enterprises,	meliorate	the	service	process,	create	knowledge,	improve	competitive	advantages	
and	achieve	the	goal	of	maximizing	profits	(Camilleri,	2020;	Lam	&	Law,	2019;	Xiang,	2018).	
Since	 the	 rise	 of	 the	 Internet	 in	2000,	 the	 tourist	 industry	has	witnessed	 its	 first	 change	 in	
operation	and	management,	from	the	booming	development	of	e‐commerce	and	online	tourist	
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platforms	 to	an	era	when	digital	 information	 technologies,	 such	as	mobile	commerce,	 social	
communication	 software,	 e‐payment,	 digital	 community	 and	 we‐media	 contend	 with	 each	
other.	 Confronted	with	 rapid	 changes	 in	 the	 external	 business	 environment,	 tour	 operators	
can't	 successfully	 realize	digital	 transformation	and	become	winners	 in	 the	next	digital	 era,	
unless	they	examine	their	strengths	and	weaknesses,	fuse	internal	and	external	resources	of	
the	organization	and	respond	to	changes	in	the	external	environment	in	a	quick	way.	Up	to	now,	
however,	there	are	few	studies	and	cases	on	the	digital	transformation	of	the	tourist	industry	
in	theory	and	practice.	So	the	main	purpose	of	this	study	is	to	help	tour	operators	promote	their	
digital	 capabilities,	 build	 dimensions	 and	 influence	 factors	 of	 digital	 transformation	 and	
systematically	 introduce	 digital	 management,	 to	 achieve	 the	 goal	 of	 improving	 digital	
competitiveness.		

2. Theoretical	Background	

2.1. What	is	Digital	Transformation	
The	 concept	 of	 digital	 transformation	 originated	 from	 the	 digital	 revolution	 and	 business	
process	 reengineering	 (BPR)	 that	 emerged	 in	 the	 late	 1990s.	 Owing	 to	 the	 prevalence	 of	
personal	computers	and	booming	development	of	the	information	and	communication	industry	
at	that	time,	enterprises	began	to	make	extensive	use	of	information	technology	to	meliorate	
their	business	processes,	improve	customer	satisfaction	and	increase	operating	performance,	
etc.	 According	 to	 McKinsey	 &	 Company,	 the	 value	 that	 digital	 transformation	 brought	 to	
enterprises	was	creating	value	in	the	processes	that	execute	a	vision	of	customer	experiences,	
building	foundational	capabilities	that	support	the	entire	structure	and	creating	value	at	the	
new	 frontiers	 of	 the	 business	 world	 (Dörner	 &	 Edelman,	 2015).	 What's	 more,	 digital	
transformation	can	also	improve	or	reinforce	physical	products	or	services	by	digitalizing	the	
company's	 products,	 sales	 channels	 and	 communication	 channels	 with	 customers	 by	 using	
digital	means	and	stimulates	enterprises	to	change	their	strategies	or	tactics	by	driving	data,	
and	captures	value	through	new	business	models	(Horlach	et	al.,	2017).	Digital	transformation	
is	not	only	an	upgrade	of	enterprise	information	software	or	an	improvement	of	supply	chain	
processes	(Andriole,	2017),	but	also	influences	the	internal	structure,	routines	and	information	
flow	of	an	organization,	by	highlighting	the	use	of	information	technology,	so	it	places	greater	
emphasis	on	the	root	of	information	technology	and	its	degree	of	consistency	with	business	(Li	
et	 al.,	 2017).	 By	 integrating	 new	 technologies,	 such	 as	 information	 calculation	 and	
communication	 technologies,	 we	 can	 promote	 the	main	 business	 of	 enterprises	 and	 create	
integrated	customer	value	(Reis	et	al.,	2018;	Vial,	2019).	In	other	words,	the	essence	of	digital	
transformation	 is	 to	make	 comprehensive	 use	 of	 digital	 technologies	 to	 promote	 corporate	
performance,	 emphasize	 customer	 experience,	 and	 streamline	 processes	 to	 achieve	 the	
business	goal	set	by	enterprises	(Fitzgerald	et	al.,	2014;	Liere‐Netheler	et	al.,	2018;	Westerman	
et	al.,	2011).	

2.2. The	Effect	of	Digital	Transformation	on	Enterprises	
Enterprises	 must	 go	 through	 two	 preceding	 processes	 while	 implementing	 digital	
transformation.	The	first	process	is	digitization,	that	is,	the	process	of	converting	all	paper	or	
analogue	data	within	an	enterprise	into	digital	format.	The	second	process	is	digitalization,	that	
is,	 to	 upgrade	 the	 digitalization	 level	 of	 enterprises	 by	 fusing	 information	 technology	 with	
digital	 technology,	 then	 improve	 the	 operating	 performance	 of	 organizations,	 heighten	
customer	 experience,	 change	 the	 original	 business	 model	 by	 taking	 advantage	 of	 digital	
technology	 and	 provide	 opportunities	 to	 create	 new	 revenue	 and	 value.	 The	 final	 digital	
transformation	 is	 a	 paradigm	 shift	 in	 continuous	 digital	 development.	 However,	 why	 do	
enterprises	need	to	implement	digital	transformation?	That's	because	it	is	the	only	route	for	
successful	 businesses	 today,	 and	 organizational	 performance	 can	 dramatically	 increase	 by	
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integrating	digital	 technology	and	business	process.	These	digital	 technologies	 superimpose	
and	intersect	with	each	other,	creating	opportunities	for	digital	innovation	and	transformation.	
Organizations	can	benefit	a	lot	from	the	combined	effect	generated	by	the	successful	use	and	
introduction	 of	 these	 digital	 technologies,	 including	 improving	 organizational	 processes,	
strengthening	 customer	 value	 proposition,	 upgrading	 the	 quality	 of	 customer	 services	 and	
building	closer	ties	with	customers,	to	increase	the	retention	rate	of	customers.	Concurrently,	
digital	transformation	can	also	lower	the	operating	costs	and	aggrandize	organizational	profits,	
to	gain	competitive	advantages	(Davenport,	2013;	Fitzgerald	et	al.,	2014;	Rajabi	&	Bolhari,	2015;	
Westerman	et	al.,	2014;	Westerman	&	Bonnet,	2015).		
These	benefits	can	motivate	organizations	to	plunge	themselves	into	digital	transformation.	For	
organizations,	however,	digital	 transformation	requires	taking	into	account	the	construction	
and	investment	strategies	of	digital	technologies.	Accordingly,	digital	transformation	is	not	only	
a	difficult	challenge	but	also	a	complex	process	that	covers	the	whole	organization	(Matt	et	al.,	
2015;	Olanrewaju	et	al.,	2014).	Digital	transformation	consists	of	the	following	stages:	(1)	to	
formulate	strategies:	establish	long‐term	strategies	and	implementation	guidelines	for	digital	
transformation;	(2)	to	organize	analysis:	analyze	the	needs	of	organizations	as	they	perform	
digital	 transformation;	 (3)	 to	 implement	 digital	 transformation:	 practice	 transformation	
strategies;	(4)	to	manage	changes:	manage	the	changes	of	digital	 transformation	in	terms	of	
science	&	technology,	personnel	and	operation	process;	(5)	to	evaluate	performance:	evaluate	
organizational	performance	after	carrying	out	digital	transformation	(Beetham	&	Sharpe	2013;	
Fitzgerald	et	al.,	2014;	Henfridsson	et	al.,	2014;	Hess	et	al.,	2016;	Kane	et	al.,	2015;	Matt	et	al.,	
2015;	Ward	&	Peppard,	2016).	The	implementation	of	digital	transformation	can	produce	an	
effect	on	different	levels	of	organizations,	such	as	business	model,	operation	process,	products,	
services	 and	 customer	 engagement.	 To	 begin	 with,	 digital	 transformation	 can	 change	 the	
business	model	by	readjusting	the	cost	and	profit	structure	of	organizations.	Furthermore,	the	
sensitivity,	 reliability	 and	 transparency	 of	 the	 operation	 process	 can	 be	 adjusted	 by	 digital	
transformation,	to	achieve	the	purpose	of	changing	the	operation	process.	On	the	provision	of	
products	and	services,	by	including	innovative	elements	and	refining	their	functions	through	
digital	transformation,	we	can	increase	customer	engagement	and	step	up	customer	interaction	
(Fitzgerald	 et	 al.,	 2014;	 Matt	 et	 al.	 2015;	Ward	 &	 Peppard,	 2016;	Westerman	 et	 al.,	 2014;	
Westerman	 &	 Bonnet,	 2015).	 From	 the	 above	 viewpoint,	 it	 is	 very	 critical	 to	 effectively	
implement	a	digital	transformation,	because	it	not	only	brings	prosperity	to	organizations	but	
also	is	a	key	path	to	their	sustainable	survival	(Sahu	et	al.,	2018).	

2.3. Factors	Affecting	Digital	Transformation	
A	review	of	the	literature	associated	with	digital	transformation	shows	that	most	studies	are	
still	concentrated	on	the	fields	of	industry	and	manufacturing,	and	there	is	a	lack	of	research	on	
digital	transformation	in	the	tourist	industry.	Only	a	few	topics	focus	on	the	influence	of	new	
digital	technology	on	the	tourist	industry.	After	summarizing	and	analyzing	research	findings,	
we	find	that	most	dimension	factors	are	related	to	organization,	technology	and	culture.	The	
details	are	as	follows:		
1.	 Organization:	 When	 implementing	 digital	 transformation,	 enterprises	 should	 establish	 a	
digital	 team	 and	 when	 facing	 digital	 transformation,	 enterprises	 should	 maintain	
organizational	agility,	set	up	a	partnership	network	through	collaboration,	and	streamline	the	
operation	process	to	achieve	the	purpose	of	the	digitalizing	process	(Berghaus	&	Back,	2016;	
Hartl	&	Hess,	2017).	Soule	et	al.	(2016)	argued	that	employee	digital	skills	and	high	employee	
engagement	were	principal	factors	that	determined	the	success	of	the	digital	transformation.	
At	 that	 time,	some	studies	posit	 that	digital	 leadership,	digital	strategies,	value	creation	and	
financial	 resources,	 etc.	 of	 organizations	 are	 influence	 factors	 to	 take	 into	 account	when	an	
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organization	puts	digital	transformation	into	practice	(Nadeem	et	al.,	2018;	Sahu	et	al.,	2018;	
van	Dyk	&	Van	Belle,	2019).		
2.	Technology:	Technology	is	the	core	driver	of	digital	transformation.	Most	studies	mention	
that	the	foremost	technological	factors	in	digital	transformation	are	information	infrastructure,	
the	 use	 of	 digital	 technology	 and	 information	 and	 communication	 technology	 capabilities	
(Berghaus	&	Back,	2016;	Gill	&	VanBoskirk,	2016;	Muehlburger	et	al.,	2019;	Pihir	et	al.,	2018;	
Vogelsang	et	al.,	2019).	While	Nadeem	et	al.	(2018)	argued	that	leveraging	digital	information	
for	better	data	optimization	and	collaboration	of	ecosystem	of	the	digital	platform	were	key	
technological	 factors	 of	 digital	 transformation.	 Furthered,	 some	 studies	 stress	 that	 during	
digital	transformation,	digital	analysis	techniques	should	be	employed	to	integrate	operation	
data	and	customer	data	and	help	organizations	make	decisions	and	judgments	through	data‐
driven	decision‐making	(DDDM)	(Soule	et	al.,	2016;	van	Dyk	&	Van	Belle,	2019).		
3.	 Culture:	 In	 the	 process	 of	 organizational	 change,	 culture	 often	 plays	 a	 vital	 role	 in	
determining	 success	 or	 failure.	 Previous	 studies	 have	 also	 documented	 that	 culture	 was	
considered	 to	 be	 a	 key	 factor	 in	 successful	 business	 transformation,	 which	 was	 especially	
prominent	 in	 disruptive	 changes	 induced	 by	 new	 technologies	 (Philip	 &	 McKeown,	 2004;	
Venkatraman,	1994;	Westerman	et	al.,	2011).	While	Morakanyane	et	al.	(2020)	posited	that	the	
key	to	digital	transformation	was	to	cultivate	the	overall	digital	culture	of	organizations	and	
develop	 a	 digital	 vision.	 A	 majority	 of	 studies	 mention	 that	 maintaining	 openness	 toward	
culture	change,	and	fault‐tolerant	culture,	accepting	innovation	risks	and	focusing	on	customer	
experience	 during	 digital	 transformation,	 etc.	 are	 all‐important	 influence	 factors	 of	 culture	
(Berghaus	&	Back,	2016;	Gill	&	VanBoskirk,	2016;	Hartl	&	Hess,	2017;	Jacobi	&	Brenner,	2017).		

2.4. Development	Background	and	Connotations	of	Technology‐Organization‐
Environment	Framework	(TOE	Framework)	

In	the	1990s,	due	to	the	rapid	development	of	information	technology	and	abrupt	changes	in	
the	business	environment,	enterprises	started	to	make	heavy	use	of	 information	technology	
systems	and	innovative	ways	to	promote	operating	performance	and	increase	their	competitive	
advantages.	 In	 the	 same	 period,	 many	 theories	 about	 technological	 innovation	 and	 new	
technology	acceptance,	including	technology	acceptance	(TAM)	model,	diffusion	of	innovation	
(DOI)	model,	 task‐technology	 fit	 (TTF)	model	 and	 unified	 theory	 of	 acceptance	 and	 use	 of	
technology	(UTAUT)	model	had	also	appeared	one	after	another	and	began	to	be	widely	used	
in	different	fields	(Davis,	1986;	Goodhue,	1995;	Rogers,	1995;	Venkatesh	et	al.,	2003),	while	the	
technology‐organization‐environment	framework	(TOE	Framework),	developed	by	Depietro	et	
al.	 (1990),	 discussed	 that	 when	 enterprises	 applied	 a	 certain	 innovative	 technology	 or	
implemented	 a	 new	 information	 technology,	 their	 decision‐making	 process	was	 affected	 by	
technology	contexts,	organization	contexts	and	environment	contexts	 respectively,	 from	the	
perspective	of	the	organization.	The	main	contribution	of	the	TOE	Framework	(Fig.	1)	was	that	
it	helped	enterprises	clarify	and	identify	key	factors	in	the	introduction	of	this	new	technology	
when	they	encountered	difficulties	or	obstacles	in	deciding	on	the	implementation	of	this	new	
technology.	 The	 TOE	 Framework	 and	 innovative	 technology	 decisions	 of	 enterprises	 are	
affected	by	three	important	dimensions,	which	are	defined	as	follows:			
1.	 Technology	 dimension:	 refers	 to	 technological	 factors	 affecting	 an	 organization's	
implementation	of	 innovative	technologies,	 including	 information	technologies	owned	by	an	
organization	internally	and	innovative	technologies	available	externally	(Depietro	et	al.,	1990;	
Lippert	&	Govindarajulu,	2006;	Oliveira	&	Martins,	2011).	
2.	Organizational	dimension:	refers	to	internal	characteristics	and	resources	of	an	enterprise	
and	other	relevant	influence	factors,	including	the	organization's	management	structure,	firm	
size,	operation	process,	organizational	ability	and	resource	abundance	(Depietro	et	al.,	1990;	
Lippert	&	Govindarajulu,	2006;	Oliveira	&	Martins,	2011).		
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3.	 Environment	 dimension:	 refers	 to	 influence	 factors	 of	 the	 external	 environment	 that	
enterprises	are	confronted	with,	including	the	industrial	structure,	competition	pressure	from	
peers,	overall	economic	environment,	government	regulations	and	policies,	etc.	(Depietro	et	al.,	
1990;	Lippert	&	Govindarajulu,	2006;	Oliveira	&	Martins,	2011).	
While	 implementing	 new	 technologies	 or	 innovative	 technologies,	 enterprises	may	 identify	
their	own	needs	and	resources	through	the	above	three	dimensions,	and	also	evaluate	the	effect	
and	 influence	 possibly	 brought	 by	 the	 uncertainty	 and	 conditional	 factors	 of	 the	 external	
environment,	as	a	reference	for	the	final	decision.	

	
Figure	1.	TOE	Framework	

Source:	DePietro,	R.,	Wiarda,	E.,	&	Fleischer,	M.	(1990).	The	context	for	change:	organization,	
technology	 and	 environment,	 in	 Tornatzky,	 L.G.	 and	 Fleischer,	 M.	 (Eds),	 The	 Process	 of	
Technological	Innovation	(pp.	151‐175).	

2.5. Research	on	the	Application	of	Technology‐Organization‐Environment	
Framework	in	Digital	Transformation	

The	TOE	framework	has	been	recognized	as	a	very	effective	tool	and	is	often	applied	in	various	
research	 topics	 concerning	 innovative	 technology	 in	 different	 fields,	 including	 information	
systems,	 e‐commerce,	 cloud	 computing,	 and	 e‐financial	 services,	 etc.	 (Depietro	 et	 al.,	 1990;	
Salwani	et	al.,	2009;	Lai	et	al.,	2014;	Lian	et	al.,	2014).	In	recent	years,	the	TOE	Framework	has	
also	 been	 used	 to	 discuss	 topics	 concerning	 the	 digital	 transformation	 of	 enterprises.	 For	
example,	Scott	(2007)	employed	the	TOE	Framework	to	analyze	a	variety	of	influence	factors	
in	the	aviation	industry	at	the	time	of	digital	transformation	and	concluded	that	information	
infrastructure	 ability,	 electronic	 enterprise	 expertise,	 organizational	 culture,	 organizational	
change,	 competition	 pressure	 and	 regulatory	 environment	 were	 important	 factors	 that	
influenced	transformation.	Through	the	TOE	framework,	Van	Dyk	&	Van	Belle	(2019)	probed	
into	factors	affecting	the	digital	transformation	intention	of	the	retail	industry	in	South	Africa.	
The	 results	 showed	 that	 infrastructure,	 competitive	 advantage,	 customer	 satisfaction,	
resistance	 to	 change	 and	 financial	 resources	 were	 important	 factors	 affecting	 the	
implementation	of	digital	transformation.	By	using	TOE,	Parra	&	Guerrero	(2020)	examined	the	
influence	factors	of	enterprises'	decision	on	accepting	the	Internet	of	Things	(IoT)	during	digital	
transformation,	that	is,	construction	cost,	information	&	communication	technology	facilities,	
R&D	activities	and	security	&	privacy.	What's	more,	the	results	also	underscored	the	key	role	
of	 the	 chief	 information	 officer	 (CIO)	 in	 supporting	 enterprises'	 digital	 transformation	 and	
decision	to	accept	IOT.		
At	the	same	time,	the	TOE	Framework	is	also	often	applied	in	empirical	research	on	tourism	
and	hospitality	 industries	and	the	main	topics	are	concerned	about	the	discussion	of	factors	
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affecting	 the	 implementation	 of	 new	 technology,	 the	 use	 of	 information	 technology	 and	
information	 performance	 (Pateli	 et	 al.,	 2020),	 while	 the	 main	 internal	 motivations	 were	
awareness,	value	proposition	and	the	role	of	owner	or	top	management.	For	example,	Wang	et	
al.	 (2016)	 explored	 factors	 affecting	 the	 acceptance	 of	 a	 mobile	 booking	 system	 in	 the	
hospitality	 industry	by	using	 the	TOE	Framework.	The	 results	 suggested	 that	 compatibility,	
firm	 size,	 technical	 capability	 and	 the	 key	 majority	 were	 positively	 correlated	 with	 the	
acceptance	of	a	mobile	booking	system,	while	complexity	was	negatively	correlated	with	the	
latter.	 Through	 the	 TOE	 Framework,	 Lama	 et	 al.	 (2019)	 integrated	 e‐readiness	 models	 to	
discuss	the	barriers	and	motivators	for	e‐tourism	adoption	in	Nepal.	And	it	was	found	that	lack	
of	 infrastructure,	 lack	 of	 government	 commitment	 and	 lack	 of	 incentives	 were	 the	 main	
external	barriers	to	e‐tourism	adoption,	while	the	main	internal	barrier	was	lack	of	resources.	
On	the	contrary,	the	main	external	motivation	for	e‐tourism	adoption	was	the	market	forces.	
Besides,	some	scholars	have	recently	employed	the	TOE	Framework	to	explore	the	application	
of	social	media	in	the	tourist	industry.	Matikiti	et	al.	(2018)	combined	the	TOE	Framework	and	
the	technology	acceptance	model	to	examine	the	use	of	social	media	marketing	in	the	South	
African	tourism	industry.	The	results	indicated	that	managerial	support	and	managers'	level	of	
education	were	 two	 leading	 internal	 factors	 affecting	 the	 attitude	 towards	 the	use	of	 social	
media	marketing,	while	pressure	from	competitors,	perceived	benefits	and	perceived	ease	of	
use	were	 found	 to	be	 the	most	prominent	external	 factors	affecting	 the	use	of	 social	media	
marketing.	At	the	same	time,	the	results	also	revealed	that	technical	knowledge	moderated	the	
relationship	between	attitude	 towards	social	media	marketing	and	 the	 level	of	 social	media	
marketing	use.	Pateli	et	al.	(2020)	blended	the	TOE	Framework	with	the	diffusion	of	innovation	
theory	to	probe	into	determinant	factors	that	influenced	a	hospitality	firm's	decision	to	adopt	
social	media.	They	identified	seven	factors	that	influenced	an	organization's	adoption	of	social	
media.	The	influence	factors	 in	the	technology	dimension	were	relative	advantage,	presence	
and	 interconnections,	 the	 influence	 factors	 in	 the	 organization	 dimension	 were	 top	
management	 support	 and	 organization	 innovativeness,	 while	 the	 influence	 factors	 in	 the	
environment	dimension	were	external	pressure	and	environmental	uncertainty.		
According	to	the	above	literature	review,	it	is	concluded	that	most	scholars	tend	to	consider	
different	factors	in	terms	of	technology,	organization	and	environment	dimensions	because	of	
different	industries	and	research	objects	when	discussing	the	acceptance	decision	of	innovative	
technology	through	TOE	the	Framework.	On	the	other	hand,	it	is	also	found	that	some	studies	
integrate	the	TOE	Framework	with	other	factors	and	discuss	as	needed	by	different	research	
topics.	So	this	study	intends	to	build	influence	dimensions	and	factors	of	digital	transformation	
in	the	tourist	industry	by	taking	the	TOE	Framework	as	the	basis	and	incorporating	the	cultural	
dimension.	

3. Methods	

Both	 qualitative	 and	 quantitative	 methods	 were	 used	 in	 this	 study.	 First	 of	 all,	 document	
analysis	was	adopted	to	summarize	the	conceptual	 framework	of	 influence	factors	of	digital	
transformation	in	the	tourist	industry.	Through	an	in‐depth	interview,	major	tour	operators	in	
Taiwan	 were	 interviewed	 to	 find	 out	 the	 main	 dimensions	 and	 factors	 affecting	 digital	
transformation	 in	 the	 tourist	 industry.	 After	 that,	 the	 main	 dimensions	 and	 factors	 were	
compiled	into	a	structured	expert	questionnaire,	and	a	modified	Delphi	method	was	adopted.	

4. Sampling	

Since	the	topic	of	digital	transformation	in	the	tourist	industry	was	still	new	in	the	academic	
circles,	 research	 data	 obtained	 from	 practice	would	 be	 of	 the	 greater	 reference	 value.	 The	
sampling	design	was	divided	into	two	parts.	The	first	part	was	an	in‐depth	expert	interview	
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that	adopted	purposive	sampling.	The	 interview	questionnaire	was	semi‐structured	and	the	
interview	time	of	each	expert	was	about	40~60	min.	A	total	of	8	representative	experts	were	
selected.	The	inclusion	criteria	were	senior	managers	from	six	listed	and	OTCBB	travel	agencies	
in	Taiwan	or	 top	managers	 from	relevant	departments.	The	other	 two	 travel	agencies	were	
selected	because	they	were	a	travel	agency	with	annual	revenue	exceeding	NT	$40	billion	in	
2018	and	the	first	online	travel	agency	in	Taiwan.	The	second	part	was	the	modified	Delphi	
method.	According	to	Wiersma	&	Jurs	(2009),	the	number	of	experts	who	participated	in	the	
Delphi	method	ranged	from	10	to	15,	the	consensus	obtained	had	the	minimum	error,	so	its	
credibility	was	dramatically	increased.	Meanwhile,	Parenté	&	Anderson	(1987)	also	believed	
when	the	Delphi	method	was	applied,	 the	number	of	experts	who	participated	continuously	
should	be	at	least	10.	So	following	the	recommendations	of	the	above	studies,	this	work	selected	
15	representative	experts	in	the	tourist	industry	and	adopted	snowball	sampling.	The	first	6	
were	senior	managers	from	6	listed	and	OTCBB	travel	agencies	in	Taiwan,	and	the	remaining	9	
were	recommended	by	the	above	6	listed	and	OTCBB	travel	agencies,	and	the	willingness	was	
confirmed.	 At	 the	 same	 time,	 whether	 the	 type	 and	 size	 of	 travel	 agencies	 these	 experts	
belonged	 to	were	 representatives	were	considered	and	eventually,	 the	most	 suitable	expert	
members	were	selected.	

5. Data	Analysis	

The	first	round	of	expert	questionnaire	surveys	was	conducted.	The	researcher	visited	15	tour	
operators	in	person,	and	the	whole	process	was	completed	by	the	researcher	alone,	from	the	
definition	of	all	dimensions	of	the	questionnaire	and	the	explanation	of	influence	factors	to	the	
filling	and	retrieval	of	questionnaires,	to	guarantee	the	credibility	and	validity	of	the	results	of	
the	 first	 round	 of	 questionnaire	 survey.	 After	 that,	 the	 consistency	 of	 individual	 items	was	
determined	by	establishing	evaluation	criteria	for	the	convergence	degree	of	consensus.	The	
Delphi	method	was	used	 to	 judge	 the	 experts'	 consensus	 tendency	on	 individual	 items,	 the	
degree	of	concentration	or	variation	of	opinions	among	expert	members	on	individual	items	
was	expressed	by	mean,	mode,	standard	deviation	and	interquartile	range	(Green	et	al.,	1990;	
Kaynak	&	Macauley,	1984;	Miller,	2001;	Seely	et	al.,	1980).	The	evaluation	criteria	for	consensus	
established	by	the	above	scholars	in	this	paper	were	as	follows:	
1.	The	mean	of	individual	items	(rounded	off	after	the	decimal	point)	evaluated	by	experts	was	
equal	to	their	mode.	
2.	The	mode	of	individual	items	should	be	selected	and	filled	by	at	least	70%	of	experts.		
3.	The	standard	deviation	should	be	less	than	1,	representing	a	very	low	degree	of	dispersion	
of	opinions	among	expert	members.	
4.	If	the	interquartile	range	of	the	distribution	of	expert	members'	opinions	on	an	individual	
item	was	less	than	or	equal	to	0.60,	the	expert	members	reached	a	high	consensus	on	this	item.	
If	the	interquartile	range	was	between	0.60	and	1.00,	the	expert	members	reached	a	moderate	
consensus	on	this	item.	If	the	interquartile	range	was	greater	than	1.00,	the	expert	members	
didn't	reach	a	consensus	on	the	said	item	(Holden	&	Wedman,	1993).		
5.	After	three	rounds	of	questionnaire	surveys,	individual	items	should	satisfy	the	above	four	
evaluation	criteria	for	convergence	simultaneously.	Factors	that	didn't	meet	the	criteria	were	
deleted	 because	 they	 represented	 a	 high	 degree	 of	 difference	 of	 opinions	 among	 expert	
members.	
6.	The	final	results	were	summed	up	and	an	analysis	was	conducted	by	incorporating	Kendall's	
W	coefficient,	to	test	the	consistency	of	each	dimension	and	the	overall	framework.	The	value	
of	W	ranged	from	0.00	to	1.00,	with	0.00	indicating	no	consensus	and	1.00	indicating	perfect	
consensus	(Okoli	&	Pawlowski,	2004;	Schmidt,	1997).		
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6. Findings	

6.1. Developing	Influence	Dimensions	and	Factors	of	Digital	Transformation	in	
the	Tourist	industry	

To	develop	influence	dimensions	and	factors	of	digital	transformation	in	the	tourist	industry,	
we	 developed	 influence	 dimensions	 of	 digital	 transformation	 in	 the	 tourist	 industry	 by	
integrating	 the	 TOE	 Framework	 with	 culture	 dimensions,	 that	 is,	 culture,	 technology,	
organization	and	environment	dimensions.	What's	more,	the	28	influence	factors	summarized	
after	 literature	 review	 and	 in‐depth	 expert	 interview,	 incorporated	 in	 the	 constitutional	
dimensions,	and	formed	a	preliminary	framework	of	influence	factors	of	digital	transformation	
in	the	tourist	industry.	See	Fig.	2	for	details.	

	
Figure	2.	Digital	Transformation	in	the	Tourist	Industry	Influence	Dimensions	and	Factors	

Source:	This	study	
	
Three	rounds	of	Delphi	questionnaire	surveys	were	conducted	in	this	study.	At	the	same	time,	
experts	 were	 asked	 to	 rank	 the	 influence	 factors	 of	 each	 dimension	 in	 terms	 of	 perceived	
importance,	to	understand	the	experts'	ranking	of	various	dimension	factors.	For	the	cultural	
dimension,	the	most	important	influence	factor	was	the	attitude	in	transformation,	followed	by	
customer	 experience.	 For	 the	 technology	 dimension,	 the	most	 important	 factor	was	 digital	
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capability,	followed	by	data‐driven	decision‐making.	For	the	organization	dimension,	the	most	
important	 factor	 was	 financial	 resources,	 followed	 by	 top	 management	 support.	 For	 the	
environment	dimension,	the	most	important	factor	was	competition	pressure,	followed	by	ICT	
infrastructure.	After	factors	that	didn't	reach	the	criteria	for	convergence	in	each	dimension	
were	deleted,	Kendall's	W	coefficient	analysis	was	carried	out.	The	results	implied	that	the	W	
coefficient	 in	each	dimension	exceeded	0.90,	and	the	W	coefficient	of	the	overall	 framework	
was	also	0.925,	indicating	that	the	expert	members	reached	a	high	consensus.	The	final	results	
of	the	modified	Delphi	questionnaire	in	this	study	were	analyzed,	as	shown	in	Table	1.	
	

Table	1.	Summary	of	Final	Results	of	the	Modified	Delphi	Questionnaire	
Influence	Factors	of	Digital	

Transformation	in	the	Tourist	
Industry	 Mean	 Mode

Standard	
Deviation

Interquartile	
Range	

Kendall's	W	
Coefficient	of	

Each	Dimension	

Kendall's	W	
Coefficient	of	
Combined	
Dimension	Dimensions	 Factors	

Culture	
Dimension	

1.	Attitude	in	
transformation	

4.80	 5.00 0.41	 0.00	

0.912***	

0.925***	

2.	Customer	
experience	

4.80	 5.00 0.41	 0.00	

4.	Digital	affinity	 4.40	 4.00 0.51	 0.50	
5.	Innovation	risk	 4.67	 5.00 0.49 0.50
6.	Willingness	to	

learn	
4.40	 4.00 0.63	 0.50	

Technology	
Dimension	

1.	Information	
infrastructure	

4.73	 5.00 0.49	 0.50	

0.906***	

2.	Digital	capability	 4.80	 5.00 0.41	 0.00	
3.	Data‐driven	
decision‐making	

4.80	 5.00 0.41	 0.00	

4.	Digital	expertise	 4.60	 5.00 0.51	 0.50	
7.	Digital	marketing	
communication	

4.67	 5.00 0.49	 0.50	

Organization	
Dimension	

1.	Organizational	
agility	

4.67	 5.00 0.49	 0.50	

0.910***	

2.	Operation	process	
digitally	

4.87	 5.00 0.35	 0.00	

3.	Financial	
resources	

4.93	 5.00 0.26	 0.00	

5.	Service	innovation	 3.73	 4.00 0.80	 0.50	
7.	Top	management	

support	
4.80	 5.00 0.41	 0.00	

8.	Digital	team	setup	 4.93	 5.00 0.26	 0.00	
9.	Employee	digital	

skills	
3.93	 4.00 0.59	 0.00	

Environment	
Dimension	

1.	Government	
resources	support	

4.73	 5.00 0.46	 0.50	

0.954***	
2.	Government	
regulation	

4.13	 4.00 0.64	 0.50	

3.	ICT	infrastructure	 4.80	 5.00 0.41	 0.00	
4.	Competition	

pressure	
4.87	 5.00 0.35	 0.00	

Source:	This	study	

7. Conclusion	

In	the	last	decade,	the	digital	network	infrastructure	in	Taiwan	has	been	increasingly	perfected.	
Consequently,	digital	technology	and	the	digital	economy	have	become	an	indispensable	part	
of	individual	life	and	business	administration.	In	the	face	of	the	ever‐changing	digital	age,	how	
the	tourist	industry	can	adjust	and	optimize	its	internal	and	external	resources,	build	its	digital	
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capability,	and	turn	itself	into	a	100%	digital	enterprise	is	the	main	purpose	of	this	study,	in	the	
hope	of	contributing	to	the	tourist	industry.	Previously,	most	studies	on	digital	transformation	
focused	on	enterprises'	implementation	and	application	of	physical‐digital	technologies.	While	
our	study	emphasizes	major	factors	that	help	tour	operators	shape	digital	transformation,	to	
make	them	serve	as	a	reference	in	the	future	implementation	of	digital	transformation.	That	is	
because	as	digital	technology	advances	with	each	passing	day,	it	has	become	an	inevitable	trend	
for	tour	operators	to	launch	the	digital	transformation	of	the	tourist	industry.	Therefore,	the	
results	of	this	study	include:	
(I)	The	research	conclusion	of	this	study	can	serve	as	a	reference	for	tourism‐related	industries,	
such	as	 the	hospitality	 industry,	aviation	 industry	and	catering	 industry,	 etc.	when	 they	are	
confronted	with	digital	transformation,	and	provide	practicable	evaluation	criteria.	
(II)	The	research	results	can	also	help	 tour	operators	examine	whether	 they	have	sufficient	
digital	resources	and	capabilities	when	they	are	about	to	implement	a	digital	transformation	
and	 whether	 they	 can	 understand	 and	 master	 key	 conditions	 inside	 and	 outside	 the	
organization	when	 implementing	 digital	 transformation,	 thereby	 successfully	 achieving	 the	
strategic	goal	of	digital	transformation	for	future	business.		
(III)	Develop	influence	dimensions	and	factors	of	digital	transformation	in	the	tourist	industry,	
and	help	travel	agencies	develop	a	holistic	and	systematic	concept	of	digital	transformation.	

8. Limitations	of	the	Study	

The	 framework	 provided	 in	 this	 paper	 is	 useful	 to	 improve	 our	 understanding	 of	 digital	
transformation	 in	 the	 travel	 agent	 industry.	This	 is	 the	 first	 study	 to	 use	 the	modified	TOE	
model	to	investigate	the	effect	factors	of	digital	transformation	in	the	travel	agency	industry.	As	
with	any	case	study,	the	findings	cannot	easily	cover	other	travel‐related	industries.	Additional	
studies	in	other	industries	may	strengthen	the	generalization	of	the	proposed	constructs	and	
framework.			
There	are	some	limitations	to	the	research	approach	followed	in	this	study.		First,	the	Delphi	
method	was	based	on	respondents	from	15	major	travel	agencies	or	experts	with	travel	agency	
management	experience	in	Taiwan.		Hence,	random	data	collection	sampling	techniques	could	
not	be	used,	prompting	several	limitations	in	the	results.		Second,	snowball	sampling	is	a	non‐
probability	approach	that	may	lead	to	sampling	bias,	hence	limiting	the	general	applicability	of	
the	 findings.	 	 These	 limitations,	 however,	 do	 not	 diminish	 the	 significant	 contributions	 this	
study	makes	to	the	research	literature.		A	future	study	may	provide	a	longitudinal	overview	of	
the	development	of	digital	transformation	strategies	in	the	travel	agency	industry.		It	is	also	our	
hope	that	this	study	stimulates	more	interest	in	digital	transformation	for	this	industry	and	that	
other	researchers	will	build	upon	and	extend	this	study's	findings.	
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