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ICT and Sustainable Tourism Development 

* Renu Maira 

Abstract- The paper discusses an analytical study into uses and applications oflnformation 
and communication technology in the sustainable development of tourism. It explores the 
uses of diffe~ent applications like Destination Management System, Intelligent Transport 
System, Touns?1 Informa~ion System, Global Positioning System, Geographical Information 
System, and Virtual Tounsm. Different case studies have also been studied which justifies 
the uses of these techniques on different destinations and research examined how JCT can be 
used in the management of sustainable tourism. 

Key words-eTourism, ICT, sustainable tourism 

,The application ofICT to sustainable tourism can be practical tool that the 
tourism professionals can adopt to manage the sustainable tourism development of 
destinations, as, these days applications ofICT are·showing a trend while choosing 
the destination for holidays. The uses ofICT applications are tremendous. ~ccording 
to Irish News Times( Sept 21, 2011) Tourism Ireland's Facebo9k--fan base had 
grown six fold over the last year, leaving Ireland just behind the number Two 
destination, Britain and trailing the most ~'liked" Fac9>ook~estination, Australia. 
Hence people are now in the habit of follow th~_destinations while making the use 
of ICT applications _best examples are ~ourism biogs, social networking, virtual · 
tourism, RSS and Pod casting. 

Some indicative JCT- based tools/applications which can be used to attain 
sustainable goals are Destination Management System, Intelligent Transport System, 
Tourism Information System, Global Positioning System, Geographical Information 
System, and Virtual Tourism. The paper discusses the implicat_ions of these tools in 
attaining the goal of sustainability at various level of planning and implementation. 
Sustainable tourism is tourism development that avoids damage to the enyironment, 
economy and cultures of the locations where it takes place. The aim of sustainable 
tourism is to ensure that development is a positive experience for local people; 
tourism companies; and tourists themselves. Under sustainable tourism, it may be 
unlikely to experience the kind of 'boom and bust' that led to the rapid growth .. 
Sustainable Tourism: Sustainable tourism is a heavily researched concept but m 
reality there has been limited implementation of the principles and practice~ of 
sus.tai.oable tourism for destinations. Adopting a destination focused perspective. 
In other words sustainable tourism is considered to be tourism that is developed in 
accordan~e w'ith the · principles of sustainable development. However, if the 

• Assistant Professor, University College Kurukshetra University, Kurukshetra 
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characteristics of tourism
 as both an econom

ic and social activity are m
apped against 

the fundam
ental elem

ents of sustainable developm
ent, it becom

e evident that there 
is a lack of 'fit' betw

een the tw
o concepts (see Table I). In other w

ords, the 
developm

ent of tourism
 is unable to m

eet sustainable developm
ent's fundam

ental 
principles, nor its developm

ent an_d sustainability principles. This lack of fit betw
een 

tourism
 and sustainable developm

ent is (Sharpley 2000, 2009; Telfer and Sharpley 
2008), sum

m
arized.as follow

s: 
· 

T
able 1: 

Sustainable developm
ent and tourism

: principles and objective 
Sustainable D

evelopm
ent 

F
undam

ental I D H
olistic approach: 

principles: 
developm

ent and . 
environm

ental issues 
integrated w

ithin a global 
social, econom

ic and 
ecological context. 

F
uturity: focus on long-

term
 capacity for 

continuance o
f the global 

ecosystem
, including the 

hum
an sub-system

. 
Equity: developm

ent 
that is fair and equitable 
and w

hich provides 
opportunities for access to 
and use o

f resources for 
all m

em
bers o

f all 
societies, both in the 
present and future. 

D
evelopm

ent I D
 M

illennium
 

objectives: 
D

evelopm
ent G

oals 
D

 Im
provem

ent o
f the 

quality o
f life for all 

people: education, life 
expectancy, opportunities 
to fulfill potential 

S
ustainability 

objectives: 

D
 Satisfaction o

f basic 
needs; cO

ncentration on 
the nature o

f w
hat is 

provided rather than--
11 incom

e. 
D

 Self-reliance: politfoal 
freedom

 and local 
decision m

aking for iocal 
needs. 

· 
E

ndogenous 
developm

ent 
Poverty reduction 
Sustainable population 

levels. 
M

inim
al depletion o

f 
non-renew

able natural 
resources. 

Sustainable use o
f 

renew
able resources. 

Pollution em
issions 

w
ithin the assim

ilative 
capacity o

f the 
environm

ent 

T
ourism

 C
om

patibility 
T

ourism
-

is a 
diverse, 

m
uJtissectoral 

and 
fragm

ented sector, com
prising innum

erable 
sm

all business and organisations. 
H

ence, 
lim

ited 
possibilities 

for 
an 

holistic 
approach. 
T

ourism
 

businesses 
typically 

focus 
on 

short-term
 profit objectives. 

A
ccess to tourism

 m
 as a social activity and 

· an econom
ic sector rem

ains inequitable. 

T
ourism

 
brings 

potential 
econom

ic 
benefits; 

broader 
developm

ental 
benefits 

are not an inevitable outcom
e o

f tourism
, 

and are dependent on local socio-cultural 
and political-econom

ic conditions. 
E

cotourism
 . projects 

m
ay 

contribute 
to 

basic needs and cultural sustainability. 
L

ow
 

com
patibility 

betw
een 

tourism
 

and 
developm

ent goals 

Specific 
program

m
es 

(pro-poor 
tourism

) 
m

ay be targeted at speci fie groups. 
L

ocal 
projects 

m
ay 

m
inim

ise 
resource 

depletion 
and 

enhance 
environm

ental 
conservation. 
T

ourism
 

(i.e. 
travel) w

ill 
inevitably be a 

m
ajor contributor o

f greenhouse gases. 

[' 

11·, 
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R
equirem

ents 
for 
sustainable 
developm

ent: 

Suslainable 
consum

ption: A
doption o

f 
a new

 social paradigm
 

relevant to sustainable 
living 

Suslainab/e 
produclion: B

iodiversity 
conservation; 
technological system

s that 
can search continuously 
for new

 solutions to 
environm

ental problem
s 

Sustainable 
distribution: International 
and national political and . 
econom

ic system
s 

dedicated to equitable 
developm

ent and resource 
use. 

G
lobal alliance 

facilitating integrated 
developm

ent policies at 
local, national and 
international levels. 

L
im

ited evidence o
f 'responsible' tourism

 
consum

ption 
in 

practice. 
'T

ourists 
are 

consum
ers, not anthropologists'. 

S
om

e 
evidence 

o
f 

'corporate 
social 

responsibility' 
a·nd 

environm
ental 

program
m

es 
w

ithin 
som

e 
organisations: 

also benchm
arking schem

es. 
L

im
ited opportunities for global alliances 

or global system
s equitable access to and 

distribution o
f tourism

 resources. 

Source: adapted from
 T

elfer and S
harpley (2008: 36) 

H
olistic approach: under this approach all tourism

 developm
ent are considered 

under sustai~able w
ay under socioeconom

ic, political and ecological.context. 
Futurity: due to the presence of sm

all private sector and profit m
otivated 

businesses, the m
ore businesses in this sector is concerned w

ith short term
 

profit considerations instead of the iong-term
 sustainable developm

ent of 
the destination. 

· 
Equity: there is restriction in equitabte·access to the benefits of tourism

 due 
to dom

inance o_f local elite. 
· D

evelopm
ent and sustainability objectives: tourism

 undoubtedly play an 
im

portant role as a vital source of incom
e, foreign exchange and em

ploym
ent, 

how
ever the extent to w

hich the m
ore giant (sustainable) developm

ent goals 
such as satisfaction of basic needs, self reliance, and endogenous developm

ent 
can be achieved through tourism

. 
In particular, the achievem

ent of sustainability in tourism
 is dependent upon 

a num
ber of prerequisites, in particular the need for all tourists to becom

e 'good' or 
'responsible' tourists. 
IC

T
 and T

ourism
-Tourism

 as a technology based industry is now
 a w

ell established 
body ofliterature since there is no doubt the IC

T has brought about a m
etam

orphosis 
o

f the tourism
 industry. IC

T
 is not orily a critical factor for destination 

com
petitiveness (Poon 1993; Sheldon 1997; B

uhalis 2003; B
uhalis and O

?C
onnor 

2006) but it is transform
ing the tourism

 system
 w

orldw
ide w

ith regards to structure 
and operations (B

uhalis and O
?C

onnor 2006). IC
T

 use in tourism
 has not only 
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· 
d 

h d 
fm

aking existing processes m
ore efficient but has provided new

 
define 

m
et o s o 

. 
. 

6) 
w

ays of perform
ing these existing functions (C

ronin l 99 
. 

. 
. 

In essence, JC
T is the technology required for inform

ation process m
g. T

hese 
· 

t· 
·tools· that form

 an integrated system
 of softw

are and netw
orked 

are m
nova 1ve 

. 
. 

. 
equipm

ent that facilitates data processing, inform
ation sharing, com

m
um

cat~on and 
the ability to search and select from

 an existing range of products and services for 
an organization's benefits (B

uhalis_ 2003). It is the ~m
brella te

~
 th~t ~efers to any 

product that stores, retrieves, m
am

pulat~s, transm
its and receives d1g1tal data and 

how
 these differing applications w

ork w
ith each other. 

IC
T-based tools/applications can be grouped into three sectors: IC

T
 

equipm
ent, softw

are products and IC
T services and carriers (Erdm

ann and B
ehrendt 

2003). This can be further sub-divided into m
icroelectronics, new

 fu11ctions, 
netw

orks, IC
T devices and interfaces, softw

are, know
ledge m

anagem
ent, services 

and applications (Erdm
ann and B

ehrendt 2003). Today, JC
T applications include 

cell phones applications, Internet, w
ireless, voice-over inform

ation processing, 
G

eographical Inform
ation System

s, G
lobal Positioning System

s, L
ocation B

ased 
Services, convergence (data, voice, and m

edia), digital radio and applications on 
dem

and. These JC
T applications depend on a variety of products such as personal 

com
puters, net servers, m

obile phones, cables, satellites and peripheral devices 
(screens, printers, scanners). These technologies are used by consum

ers, businesses, 
tourism

 m
arketing organizations, regulatory agencies, natural resource m

anagers, 
local governm

ent, transport system
 m

anagers, students and researchers, m
aking 

their influence pervasive throughout the tourism
 system

. It is all the JC
T-based 

tools/applications that can be used by the tourism
 industry for business m

anagem
ent, 

planning, developm
ent, m

arketing and distribution (W
erthner and K

lein 1999) 
In tourism

, the use of IC
T

 and especially the Internet have changed the w
ay 

in w
hich inform

ation is collected, stored, distributed, processed and m
anaged in 

tourism
. It acts as a m

echanism
 for reducing the inform

ation gap (Z
ehrer and 

H
obbhahn 2007). Tourists are also dem

anding better, quicker and m
ore reliable 

info?°ation (G
ratz.e~ et al. 2002) and using JC

T is fulfilling this through the provision 
of tim

ely, appropriate and accurate inform
ation, D

estinations have benefited 
trem

endo~sly fro_m
 JCT by using it to com

m
unicate m

arket and prom
ote destinations 

to ~~tential touns~. It also serves as a m
echanism

 for new
 distribution channels 

(~ober2003; Floun and B
uhalis 2004) and increases com

m
unication and interaction 

w
ith and betw

een stakeholders (B
uhalis and O

?C
onnor 2006). 

IC
T

 ~nd ~ustainable T
ourism

-JC
T does possess the potential to m

itigate tourism
's 

~egative im
pacts at the _d~ stination_ level (Liburd 2005). A

 search o
f the literature 

s:::~
:b

::~
~

:J~
;rt;~

~
;s do exiS t for using JC

T-based tools/applications for 
be used by destination m

a~
:~

:;: ;:;:~:~:~T
-based _t?ols/applications w

hich can 
nam

ely inform
ation m

ana em
ent 

. 
_pport~m

hes. T
hese opportunities are 

partnerships, com
m

unity ;articip~tunstdsahsfa~t1on, and interpretation, enabling 
ton an 

sustam
able consum

ption. 

r :F 
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-
T

able 2: 
C

ollection oflC
T-based Tools/A

pp)' 
. . 

-------
---

________ _. __ •'-' ..... -~· ... a..,-.. -•'-'t-'•··-·· .. 
IC

T
-based 

D
efinition 

U
ses for Sustainable T

ourism
 

T
ools/ 

A
oolications 

C
arbon 

U
sed to determ

ine carbon 
Environm

ental benefits result from
 the 

C
alculator 

em
issions based on the type 

m
onitoring of em

issions. 
and am

ount of energy 
Econom

ic benefits can be realized if 
consum

ed. T
he result of this 

destinations dem
onstrate to the tourists 

calculation is know
n as the 

that they are w
illing to pay m

ore 
carbon footprint and is 

attention to the environm
ent. They 

m
easured in tones of C

O
2 

w
ill gain m

ore support from
 the 

environm
entally-conscious traveler. 

Socio-cultural benefits are created by 
having a cleaner environm

ent for the 
host com

m
unity through the 

m
onitoring of em

issions. 
C

om
m

unity 
A

n IC
T-based tool/application 

Socio-cultural benefits are enhanced 
Inform

atics 
focused on the design and 

through increased com
m

unity 
delivery of technological 

participation in the decision m
aking 

applications for enhancing 
process 

com
m

unity participation and 
T

his develops social capital by 
developm

ent through the use of 
em

pow
ering individuals and 

e-m
ail, bulleting boards and 

strengthening com
m

unity identity and 
netw

orks all based on the 
creating opportunities for econom

ic 
Internet. 

develoom
ent 

C
om

puter 
A

 sim
ulation of real w

orld 
Issues too com

plex for direct 
Sim

ulation 
settings w

here m
odels are 

observation, m
anipulation or 

designed to depict how
 a 

m
athem

atical analysis are sim
ulated to 

system
 operates over tim

e 
investigate the effectiveness of 
alternative m

anagem
ent practices, 

This leads to better decision by 
destination m

anagers and im
pacts on 

the econom
ic, natural and socio-

cultural environm
ents 

R
ealistic im

ages are produced for 
public consultation concerning visitor 
use of the com

m
unity's space, rather 

than just identifying a hypothetical 
situation. This leads to better 
relationship w

ith the tourist, tourist 
planner and host com

m
unity and 

facilitates com
m

unity participation in 
decisions w

hich affect them
 



I 
---

Uses for Sustainable Tourism
 

"Tcr-based 
Definition

~ 

Tools/ 
Ao~lications 

A
 system that consolidat~s and 

Facilitates the establishm
ent of 

Destination 
distributes a com

prehensive range 
platform

s for prom
oting 

M
anagement 

of tourism products through a 
econom

ic benefits for the local 
System 

variety of channels and platform
s 

com
m

unities, reducing socio-
cultural tensions and negative 
im

pacts and highlighting the 
fragile eco-system

s of 
destinations 
By providing co-coordinated 
online inform

ation, anywhere, 
anytim

e, OM
S can lead to 

increased levels of tourist 
satisfaction by reducing search 
tim

e and providing pertinent 
inform

ation about a destination 

, Economic 
Software used to m

onitor the 
Inform

ation can be used to 

Impact 
econom

ic impacts of tourism
 by 

determ
ine financial feasibility, 

Analysis 
providing inform

ation on the type 
choose am

ong alternatives, 

Software 
and amount of spending 

increase the level of econom
ic 

activity and lobby public support 
for tourism

 develoom
ent 

Environment 
A

 com
bination of com

puter 
Disparate inform

ation about 

M
anagement 

hardware, software, and 
environm

ental issues such as 
Information 

professional services that integrates 
tracking waste, m

onitoring 
Systems 

disparate inform
ation about 

em
issions and conducting 

environmental issues in order to 
cost/benefit analysis are 

456 
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Global 
Satellite-based navigation system

 
By tracking tourist m

ovem
ents, 

Positioning 
that provides positioning, 

plans can be developed to distribute 
System 

navigation and timing services to 
tourists throughout the destination 

users in any weather conditions 
or at different times of the year so 

around the world 24 hours a day 
that the im

pacts on the environm
ent 

can be managed and m
inim

ized 

Intelligent 
Telem

atic system
s which provide 

A
 better ground transport system 

Transport 
detailed inform

ation on traffic, 
allows tourists to be more aware of 

System 
inform

ation from independent 
their exact traveling times at the 

locations, traffic guidance and 
destination. This leads to wider 

dynamic routing 
usage of public transport rather than 
hiring private cars at the destination. 
This leads to energy savings and 
protection of the environm

ent 
A

 better transport system also 
benefits the local community. This 
reduces traffic congestion at the 
destination. Host-tourist antagonism

 
can decrease since locals may no 
longer be resentful of the tourist 
crowding the roads with their rentals 
or not understanding the driving 
rules and regulations of the 
destinations. People will feel more 
at ease since transport is relatively 
hassle free. ITS also proYides 

. 
inform

ation about accidents and the 
safest routes to take so it increases 
both the safety of the visitor and the 

manage the environm
ental function 

connected and integrated by the 
within an organization. EM

IS 
EM

IS for analysis. This leads to 
system

atically gathers, analyses 
better decision by destination 

and reports business inform
ation 

m
anagers and im

pacts on the 
related to environm

ental 
econom

ic, natural and socio-
management such as waste 

cultural environm
ents 

host community 
Location 

An !CT-based tool/application that 
Inform

ation can be provided on the 
Based 

can collect and deliver inform
ation 

LBS thereby reducing the need for 
Services 

to and from a m
obile device 

print m
aterial 

depending on the autom
ati.c 

M
essages can be sent to the tourists 

location of the user. The aim of 
to create awareness and fam

iliarize 
tracking and em

issions m
onitoring. 

This allows a com
pany to track, 

LBS is to provide targeted 
them with the culture and custom

s 
inform

ation to the user based on 
of a destination. This inform

ation 
refine, and improve its 

his/her geographic location. Such 
can help the tourists make 

environmental management 
inform

ation include but is not 
sustainable choices about which 

nractice. 
lim

ited to places to visit, eat and 
products to consum

e whilst at the 
stay as well as em

ergency and 
destination. It not only makes them 

!CT-based 
Definition 

Uses for Sustainable Tourism
 

Tools/ 
Aoolications 
Geographical 

An information system 
!ndicators for sustainable touris~ can be 

Information 
that can capture, store, 

Systems 
1dent1fied, defined and m

easured. 
manage, manipulate, 

lnforma~ion provided for identifying and 
analyze, integrate and 
display large amounts of 

designatm
g suitable locations for 

geographical data 
developm

ent and three-dim
ensional 

images can be produced for proposed 
develoom

ents to evaluate orooosals 

') 

i 

health services 
environm

entally aware but also 
more conscious of the socio-cultural 
environm

ent. This inform
ation helps 

them to develop a better respect for 
the local community and their 
culture and heritage. 
Inform

ation can be provided on 
prom

otions, places to visit, 
accom

m
odation and other 2eneral 
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o
ti-

inform
ation such as safety and 

security and w
eather, This 

increases 
decision-

m
aking capacity and 

contributes to greater tourist 
spend, leading to econom

ic 
benefits for the destination 
It also reduces the volum

e of 
print m

aterial since m
aps and 

inform
ation on the destination 

can now
 be retrieved through 

the Location B
ased Services 

Tourism
 Inform

ation 
D

ata w
arehouses that m

anage 
Provides m

ore quality 
System

 
business critical inform

ation. 
inform

ation on hand to assist 
in order to provide quality 

in decision m
aking by serving 

inform
ation on hand to assist 

as a decision support system
 

in decision m
aking by serving 

for destination m
anagers 

as a decision support system
 

for destination m
anae:ers 

V
irtual Tourism

 
A

n !C
T-based tool/application 

It can be used as a substitute 
based on the Internet w

here 
for destinations that have 

anyone can experience the 
exceeded their carrying 

culture, history and other 
capacity, are fragile and in 

points of tourist interests in a 
danger of being dam

aged by 
visual and interactive m

anner 
tourist activities. Tourists can 

w
ithout actually visiting the 

be inform
ed about a 

destination. A
n exam

ple of 
destination prior to their visit 

this include on-line guided 
by having them

 do virtual 
tours of m

useum
s and heritage 

tours o
f the destination. It can 

sites w
here the visitor can 

also act as a substitute for 
experience· the destination 

activities w
hich are usually 

w
ithout actually visiting the 

regarded as socially 
destination 

unacceptable such as hunting 
or sex tourism

 
R

educe tourist transport and 
hence have positive effect on 
carbon em

issions 
W

eather, C
lim

ate and 
Softw

are used to m
onitor 

This inform
ation can be useful 

O
cean C

hange 
changes in the w

eather, 
for destination m

anagers in 
Forecasting Softw

are 
clim

ate and ocean 
bidding for events, m

aking 
decisions about proposed 
developm

ent, putting 
m

easures is place for hazards 
and risks associated w

ith bad 
w

eather, provide tourists w
ith 

updated inform
ation, energy 

m
anaJ?em

ent and other issues 
Source: A

li.A
, 2009 

T
he findings o

f this research dem
onstrated that ifIC

T
 is adopted by destinations 

for use in sustainable tourism
 developm

ent it can lead to great im
provem

ents in how
 

)__ 

D
 -:. J 

"" 
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the sustainability is m
anaged. It can be used for m

onitoring, reporting and m
easuring 

tourism
's im

pacts. D
estination m

anagers w
ould be provided w

ith readily available 
and concise·inform

ation on key issues for im
portant sustainable tourism

 decision 
m

aking. B
y having this inform

ation easily accessible to them
 they can now

 focus on 
truly developing the destination in a sustainable m

anner.U
sing IC

T
 for sustainable 

tourism
 w

ill enhance com
m

unication w
ith the visitor and tourism

 businesses by building 
platform

s w
here the com

m
unity, tourist businesses and the tourists can share interests 

and contribute inform
ation to benefit the destination on sustainable tourism

-related 
m

atters. T
his not only leads to tourist satisfaction but serves as a w

ay o
f educating 

them
. O

ne such platform
 w

hich can be developed is a destination dashboard w
hich 

can facilitate a O
M

O
 in m

anaging a netw
ork o

f stakeholders at the destination 
w

hereby these !C
T

-based tools/applications can be shared w
ith tourism

 businesses. 
R

equest and queries can also be sent to the O
M

O
 via this destination dashboard so 

that they are m
ore aw

are o
f the issues o

f the w
ide-ranging stakeholders and w

hat is 
happening at the destination and thereby better able to m

anage and m
onitor. T

his 
facilitates co-ordination and engagem

ent o
f diversified stakeholders in sustainable 

tourism
 and supporting relationships. 
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