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CRITICAL SUCCESS FACTORS OF LOCATION-BASED SERVICES
Natalie J. P. Chin, M.A.
University of Nebraska, 2012

Advisor: Keng L. Siau

Location-based services evolved with the advancémeanobile technology and

wireless technology. Researchers have studiedidochased services in terms of

privacy, trust, and user acceptance. Statisticgestghe percentage of location-based
services users is still relatively low. Therefdles main objective of this study was to
gain a comprehensive and holistic understandirtbeotritical success factors of
location-based services. The electronic brainstegrapproach was used to gather the
opinions of an expert group of practitioners, reskers, and users on the critical success
factors of location-based services. Through grogigimilar factors together based on
past literature, 15 categories of critical sucdastors were developed. These 15
categories were ranked and rated according to itapoe. The results showed that speed,
real-time or up-to-date information, cost, usefgker benefits, and simple or ease of use
are the five most important critical success factdhe results of this research highlight
potential areas of research, and research andagemeht. The results of this study also
provide guidelines for practitioners to create mpetitive location-based services

strategy to increase consumer adoption.
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CHAPTER 1
INTRODUCTION
In today’s fierce market competition, businessescanstantly on the outlook for new
opportunities or strategies to attract more custsrard increase profits. Mobile phones
are getting smaller, having more functionality, dm@doming more affordable. The
advancement in mobile technology coupled with tieaacement in wireless technology
that provides continuous Internet connectivity hagen up new opportunities for

businesses to leverage on, such as location-basades.

Location-based services use the location of malaigce users to bring location-specific
and personalized services and information to thiémse services allow users to receive
up-to-date information about their surroundingsestame and money, and make better,
informed real-time choices (Kaplan, 2011). It aés@bles businesses to build and

maintain customer relationships, increasing theafipgain potential.

There have been arguments that location-basedesrare just a hype. In April and May
of 2011, Pew Internet Research conducted a natielegdhone survey to 2277 adults
regarding the usage of mobile location-based sesvand found that only about 28
percent of all American adults use location-basguices (Zickuhr & Smith, 2011).
According to Chris Treadaway, author of the bookdbmok Marketing: An Hour a Day,
for location-based services to be a reality, thesh § hype, it needs a huge user base at
each location, repeated check-ins, and repeatédipation from businesses

(Treadaway, 2010).

Therefore, to create business value, profitabiéityd sustainability, practitioners and

researchers need a better understanding of fattatrsan increase the location-based
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services user base. This study aims to provider@oehensive list of critical success

factors important towards a successful implemesnadf such services.

This paper is organized as follows. In Chapteh@ literature review findings from
previous studies regarding the definition of LBS! &ime critical success factors identified
will be highlighted and discussed. Next, the resteanethodology used in this study and
its supporting arguments are explained. Then theviong chapter will highlight the
findings, contributions and implications discovetbrbugh this study. Lastly, Chapter 5
will wrap up this paper by providing a summary lmststudy and provide future research

directions.



CHAPTER 2

LITERATURE REVIEW

Location-Based Services (LBS)

Location-based services emerged from a mandatedddlé enhanced 911 (E911)
mandate (Bellavista, Kupper, & Helal, 2008). Thel&@l Communications Commission
(FCC) established this mandate to require mobitevorx operators to provide accurate
location information of wireless 911 callers to egency services personnel, enabling
them to locate and respond quickly to these wise®dd callers much more quickly
(Federal Communication Commission, 2001). Becafif@®omandatory policy, mobile
network operators (e.g., AT&T and T-Mobile) and nelievice manufacturers made
large investments to incorporate advanced positgpoapabilities into their mobile

network and mobile devices (Bellavista, Kuppetié&lal, 2008).

Businesses began developing commercial locatioaebssrvices to exploit the potential
of these positioning capabilities. Location-basexise is an information or
entertainment service, which is accessible with ileatevices through the mobile
network and uses geographical position informapimvided by the mobile devices
(Quercia, Lathia, Calabrese, Di Lorenzo, & Crowtra010; Steiniger, Neun, &
Edwardes, 2006; Wang, Min, & Yi, 2008). In otherrd® location-based services
provide information that is specific to a givenation (Rainer & Cegielski, 2012).
Hence, location-based service is a form of mol@teises, which is services provided

through a wireless Internet-enabled device.



There are five necessary elements for locationébasevices: mobile devices,
communication network (the mobile network whichd®nser data and service request
from the mobile terminal to the service providéng positioning component, service and
application provider, and data and content provi@einiger, Neun, & Edwardes, 2006).
The interaction of these five key elements of lmrabased services enable a mobile user
to search for the nearest business or serviceeinltication proximity (e.g., an ATM or a
restaurant); receive alerts (e.qg., traffic jams aocident warnings); find a friend; locate
taxis, service personnel, doctors, and rental eqeiy; schedule fleets; track objects such
as packages and train boxcars; find informatiorn siscnavigation, weather, traffic, and

room schedules; and automate airport check-ins@Ra# Cegielski, 2012).

To date, researchers have identified six categofiéscation-based services applications
— infotainment services, tracking services, selednformation dissemination services,
location-based games, emergency support servisddpeation-sensitive billing

(Schiller & Voisard, 2004). Table 2.1 summarizessth six categories.



Service Category Example Application

Infotainment services  Finder applications (e.guteplocation, friend, store,
restaurant, gas station, and parking)

Information requests (e.g., tourist, travel, news)

Tracking services Goods, vehicle, and fleet

People (e.g., child care, elderly, sick, and oftasjl
Security of entities (e.g., cars)

Maintenance and assistance

Workforce dispatching

Supply-chain and inventory

Selective information Targeted content dissemination (e.g., advertiseshent
dissemination

Location-based Treasure hunts

games Scavenger hunts

Emergency support | Emergency 911 ambulance, fire, police dispatching

services . .
Roadside assistance

Location-sensitive Call billing

billing Toll payment

Purchase of goods and services

Table 2.1 Categorization of LBS application adagtech Schiller and Voisard (2004)

There are two types of information delivery meckars commonly used for LBS — pull
or push (Xu H. , Teo, Tan, & Argawal, 2010). Thdl{oased LBS is a type of LBS
which is user initiated. Users request for spedifformation or service by voluntarily
providing their location information (Xu, Gupta, 8hi, 2009; Xu H. , Teo, Tan, &
Argawal, 2010). For example, users provide theiatmn information to receive real-

time navigational requests to the nearest autertalachine (Xu, Gupta, & Shi, 2009).

In contrast, the push based LBS is a type of LB&wiIs service provider initiated.

Through positioning technologies in mobile deviaesegrvice provider is able to sense
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the location of users and sends relevant informaticservice to the user based on the
user’s location (Xu H. , Teo, Tan, & Argawal, 201B) other words, users receive

location-specific information, either with prioreent (subscription-based) or without
prior consent (non-subscription-based), withoutitgto actively request for it (Schiller
& Voisard, 2004). For example, location informatisrused to target and send related

advertisements to the user when the user is netarer(Xu, Gupta, & Shi, 2009).

The LBS communication model consists of three Iswyea positioning layer, a
middleware layer, and an application layer (Sch#fle/oisard, 2004) (see Figure 2.1).
The positioning layer is responsible for calculgtthe position of a mobile device with
the help of a position determination equipment dnedgeospatial data in a geographic
information system. The calculated position is tpassed directly to an application.
Recently mobile network operators have introduceddtdleware layer between the
positioning layer and the application layer to reglthe complexity of service
integration, saving operators and third-party aggtion providers’ time and cost for
application integration. This middleware layer mgemthe interoperability between

networks for location data.

Application Layer Geographic
) Information
Middle Layer System
. . (GIS)
Positioning Layer

Figure 2.1 - The LBS Communication Model

Since its introduction in 2001, after the E911 needas a non-consumer application,

location-based services are transitioning into &uneatechnology (Duckham, Mokbel, &



Nittel, 2007). However, location-based servicegehaot been well received by
consumers. There are several challenges that lii@otea the development and growth
of location-based services (Dhar & Varshney, 20Thgse challenges have slowed down

the wide-scale adoption of location-based serviegsh is critical for its success.

To date, most of the research works related tdilmedased services have concentrated
on privacy issue and very little comprehensive aesehas been done on critical success

factors.

Another area of interest is gender differenceselated fields such as mobile commerce,
several researchers have studied the influenceratey on adoption rates. For example,
Li et al. (2008) studied the influence of gendemaobile commerce adoption and use. Li
et al. (2008) found that there were no signifiagifferences in the adoption rate of
mobile commerce between males and females. HyvandrRepo (2005) studied the
adoption challenges in the use of mobile servitagy also found that there were no
significant differences between genders in theafiseobile services. Many studies have
found that the gender gap with respect to Intemsetis narrowing significantly,
especially with the younger age group (Rainer, ettwakul, & Astone, 2003; Li, Glass,
& Records, 2008; Ray, Sormunen, & Harris, 1999; @om, McCormick, & Evans,
2001; Odell, Korgen, Schumacher, & Delucchi, 206@)wever, there is no study on the
influence of gender differences on the adoptiolocétion-based services, especially

regarding critical success factors.

Therefore, this research aims to identify the fesctbat are critical to increase the
adoption of location-based services. In additibrs tesearch aims to study the impact of

gender differences on these identified criticalc®ss factors.



Critical Success Factors
Critical success factors are defined as the limi@aber of areas that must go right to
succeed (Digman, 2008). Particularly in this stuztitical success factors are the factors
that is prohibiting the growth of location-basedvemes. Based on literature review of
past research, several factors have been idenéfigohibiting the growth of location-
based services such as cost of wireless data espwiformation quality, industry-wide
standards, pricing for LBS and its perceived vatustomer trust, localization,

personalization, and privacy concerns.

Cost of Wireless Data Services

Having wireless data services is crucial for usemsccess location-based services.
According to Dhar et al. (2011), the use of wirsldata services is far below the
expectations of network operators (Dhar & Varshi2®i1, p. 128). They believed that
this is due to the views of mobile users. Some tealsers view these services as ‘nice to
have’ rather than ‘must have’. They are not willtogoay for additional services other
than the basic voice services. However, these usigltst reconsider their previous
judgments if mobile network operators make theseless data services more affordable
or free for users. Therefore, the success of loodiased services is affected by the cost

of wireless data services.

Information Quality

Several researchers suggest that information gusalé critical success factor for
location-based services (Lehrer, Constantiou, &sH26810; Osman, Maquire, &

Tarkiainen, 2003; Chang, et al., 2007; Xu H. , TEan, & Argawal, 2010).



Chae et al. (2001) studied the effects of infororatjuality on the success of mobile
Internet services. Chae et al. (2001) proposedaeirad information quality (refer to
Figure 2.2) that views information quality in mablhternet services as four major
dimensions: connection quality, content qualityeraction quality, and contextual
guality (Chae & Kim, 2001). Connection qualityatained when user can access the
mobile Internet service without any connectioniiniption and receive speedy
responses. Content quality is achieved when theenbis backed up with objective and
credible arguments, and the information is usetfidl accurate to the user’s task.
Interaction quality is achieved when mobile Inteérservices provide easy and efficient
methods of interaction in terms of the usabilityaliy of the mobile Internet services —
the structure, navigation and presentation on tbkile Internet services. In other words,
the structure of information should be self-dedorg the navigation should be easy to
guide the user through the information space witlheaking them feel lost, and the
information presented should be clear and undedataa. Contextual quality is achieved
when users are able to use the information anydinteanywhere without spending much
effort to access it; information is provided at tight time in the right place. All of these
four dimensions have been found to have significapgct on user satisfaction. Among
these four dimensions, they found that interactjoality and connection quality have a
bigger impact on user satisfaction compared toasdrguality and contextual quality
because connection failures and interaction diltiiesi can be a roadblock before the

users can gain value from the information.

In addition, they studied the impact of these fdumensions on different users’ goals —
utilitarian and hedonic goals when using mobileineét services (Chae & Kim, 2001).

Users with utilitarian goals are those that puispecific information while users with
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hedonic goals are those that do not have a spegciffgose in mind and are just using the
mobile Internet services for fun. They found ths¢ns with utilitarian goals value more
content quality of services while users with hedajoals value more interaction quality

in mobile Internet services.

- Users” Goal

Stability

Responsiveness

Objectivity

Believability

User Customer
Satisfaction Loyalty

Structure

Navigation

Presentation

Timeliness

1
1
1
1
1
1
1
1
| ’
1
1
1
1
1
1
1
[ ’
1
1
1
| ’
1
1
1
1
1
| ’
1
1
1
3
! ’ Amount
1
1
1
1
| ’
1
1
1
1
| ’
1
1
1
1
1
1
1
1
1 ’
1
1
1
1
! ’
1
1
i
! ‘ Promptness
1
1

Figure 2.2 Information Quality Framework

Industry-Wide Standards

The lack of industry-wide standards in positionieghnologies, services and interface
among content and application providers, privadsgteel procedures, and procedures for
testing system accuracy is stifling the developnoéhbcation-based services (Steinfield,
2004). This is a problem in the United States whieeee are many competing cellular
networks (e.g., AT&T, Sprint, T-Mobile, and Verizdvireless) that are using different
air interfaces (e.g., 3G, 3.5G, 4G, 4G LTE) andvoek infrastructures to provide

location-based services (Steinfield, 2004). Thabfem creates interoperability issue,
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which inhibits the sharing of information and adeament of applications in the
marketplace (Percivall, 2011). Hence, the lacknhdiistry-wide standards can obstruct

the success of location-based services.

Pricing for LBS and Perceived Value

Several researchers found that the adoption ofitotéased services is affected by the
pricing strategy for location-based services (Dhafarshney, 2011; Unni & Harmon,
2003). There are several different players wheomtes to determining the pricing
strategy for location-based services (Steinfie@)4). It depends on (1) content providers
who offer the mapping services and geographicalgnted content; (2) service
providers who aggregate the mapping services drat obntent to create services; (3)
application vendors who package services for maiplerators; (4) mobile phone
manufacturers; (5) location infrastructure provgdeho sell the mobile location centers
to network operators; (6) mobile operators who rgartae infrastructure, collect the
position data, offer location-based services to®nukscribers, and perform billing and
collection services; and (7) location middlewareviders who provide tools to facilitate

mobile operators’ use of various applications frdifferent providers (Steinfield, 2004).

The price that users are willing to pay dependtherperceived value (i.e., benefits)
derived from the location-based services (Unni &rhian, 2003). Perceived value is
defined as the consumer’s overall assessment aftilitg of a product based on what is
received and what is given (Zeithaml, 1988). P@E0B) introduced six dimensions of
perceived value — monetary (good value for monelyateptable price level),
convenience (ease and speed of achieving a tasttigéfly and conveniently), social

(social approval and enhancement of self-image gnotimer individuals), emotional
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(play or fun), conditional (circumstances which sopchoice), and epistemic (curiosity,
novelty, or gained knowledge) value. He then stidie effect of these six perceived
values on commitment and behavioral intentionsselacation-based services (Pura,
2005). The results of this study found that comreiitrand behavioral intentions were
most influenced by conditional value (Pura, 200%) some extent, behavioral intentions
were influenced by monetary value. They did nad fengnificant influence of social and
epistemic value on behavioral intentions to usatioo-based services. Therefore,
pricing of LBS affects perceived value of LBS andynhinder the success of location-

based services.

Customer Trust

Siau and Shen (2003) have deemed customer trasti@al for the growth and success
of mobile commerce. According to Siau and Shen $200ust is a key component to
develop profitable customer relationship. Seveadiss in the electronic commerce and
mobile commerce context have shown that the mamsan most customers refuse to
provide personal information to a website is thek laf trust in the site (McKnight,

Choudhury, & Kacmar, 2002; Siau & Shen, 2003).

Trust is defined as a state involving confidenti{ies expectations about another’s
motives with respect to oneself in situations dimgirisk (Siau & Shen, 2003) . The
process of developing customer trust is time-comsgrand ongoing. The life cycle of
the customer trust development starts with buildieginitial trust, which is crucial in

order to proceed to developing the continuous {{8istu & Shen, 2003).

Siau and Shen (2003) proposed a framework for imgjldustomer trust in mobile

commerce (see Figure 2.3). In this framework, tmushobile technology and trust in
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mobile vendor are equally important to build ifitastomer trust and develop
continuous customer trust. To build initial custermast in mobile technology,
feasibility of the technology is important. Smatteens, low-resolution displays, tiny
multifunction keypads, limited memory, weak battbfy, wireless connection
instability, low bandwidth, and unsecure wirelesarection are technological
roadblocks to the promising benefits of mobile caenre. Without a proper
improvement in current mobile device designs aneless networks, it is difficult to
gain customer’s initial trust in mobile commercéeTmobile vendors also play an
important role in building initial customer tru§everal ways for mobile vendors to do
this include enhancing customer familiarity, builgivendor reputation, delivering high
quality information, eliciting third party recogimh and certification, and providing

attractive rewards (e.g., free trials or gift cards

* Familiarity « Site Quality

* Reputation * Competence

* Information Quality * Integrity
MOBILE * Third Party Recognition * Privacy Policy
VENDOR * Attractive Rewards * Security Controls

* Open Communication
¢ Community Building

* External Auditing

MOBILE * Feasibility * Reliability
RECIRCIOS * Consistency

INITIAL TRUST é CONTINUOUS TRUST
DEVELOPMENT

Figure 2.3 Customer Trust Framework

To maintain that initial trust, the mobile techngyamust prove to be reliable and

consistent. Mobile vendors also must continue forove site quality, sharpen business
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competence (i.e., skills, technical knowledge, exjgertise in operating mobile
commerce applications), maintain company integ@bst privacy policy, strengthen
security controls, foster a virtual community (d¢eea sense of belonging for members to
exchange experiences), encourage communicatiomase accessibility, and use

external auditing to monitor operations.

Based on this framework, the same also can be @rfgudocation-based services, a form
of mobile services. The factors influencing trustiighted in Siau and Shen’s (2003)
framework are also the same factors that have thsenssed in the literature review

section. Hence, trust is a critical success faattwcation-based services.

Localization

Localization reflects the location awareness ofrtiubile device; the technical capability
to determine the current physical location of meliévices (Zhong, Li, Yanbin , &
Yang , 2004). The positioning technology used irSLiB determine the location of
mobile users in outdoor environments can be dividealthree broad categories:
handset-based, cellular network-based, and hyppdoaches (Steinfield, 2004).
Handset-based positioning technology refers tarthbile units that self calculates its
location (Steinfield, 2004). Cellular network-bageasitioning technology is an approach
in which the cellular network calculates the looat(Steinfield, 2004). Hybrid
approaches combine both handset-based and celktiaork-based positioning

technology (Steinfield, 2004).

The strategic consideration of these positionichnelogies determines a number of
factors: the degree of service quality, informatiprality, and perceived cost (Rao &

Minakakis, 2003). Description, advantages, andd¥igatages of each of these
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positioning technologies are provided in Table %Bich is adapted from (Unni &
Harmon, 2003). According to Steinfield (2004), tfagiety of positioning technologies
might be prohibiting the development of locatiorséd services and hence is a critical

success factor for location-based services (S&thf2004).

TECHNOLOGY | DESCRIPTION | ADVANTAGES | DISADVANTAGES
Cellular Network-Based
Cell-of-origin Information generated « Inexpensive — « Low resolution
about the cell occupiefl  uses existing
by a user network
* No handset
modification
needed
* Fast
implementati
on
Angle of Measures angle of  Nohandset |+ Expensive network
Arrival signal from mobile modification modifications
device to cell towers, needed required
minimum of 2 cell » No consumer|+ Resistance toward
sites required behavior more antennas in
changes neighborhoods
* Line-of-sight
constraint
Time Distance | Triangulate at least 3 | « No handset |+ Line of sight
of Arrival stations to measure and modification constraint
compare arrival time needed » Expensive
of signal from a user « Appropriate for
CDMA devices
Enhanced Cell | Software-based » Line of sight |« Works only with
ID solution that compares  not required GSM
list of cell sites + Moderate costf* Some handset and
available to user and to upgrade network
checks for overlaps modification
required
Handset-Based
Global GPS employs the e Very accurate » Need direct line of
Positioning triangulation method (1-5 meters) sight
System (GPS) | from satellites to * Not e Handset
provide location dependenton ~ modification
information network

Hybrid Technology
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Enhanced Similar to Time e Accuracy of |« Suited for GSM
Observed Time| Distance of Arrival 50-125 devices only
Difference technique, but handset  meters * Need network and
calculates the location handset
modification
e Cell coverage

necessary
Assisted Global A GPS receiver is * Moderate * Need significant
Positioning embedded into both modification changes to network
Systems (aGPS)cell phones and the to handset

Assistance Server in
the cellular network.
This allows cell
phones to exploit the
high processing power
and reference network
of the server to provid
the position of the use
quickly without

putting much burden
on the processing
power and battery life.

112

=

Table 2.2 Localization Positioning Techniques

Personalization

Several researchers mentioned that personalizst@writical success factor for the
adoption of location-based services (Diao & Lu, 200sman, Maquire, & Tarkiainen,
2003). Personalization has been used interchangesthl customization and
individualization. Personalization is defined diffatly according to the context it is used
such as economics, marketing, information technglagd operations research. In the
marketing context, personalization is about “buigdcustomer loyalty by building a
meaningful one-to-one relationship through undexditag the needs of each individual
and helping satisfy a goal that efficiently and wiexilgeably addresses each individual’s
need in a given situation” (Riecken, 2000). In tiser-centered design context,

personalization is a “toolbox of technologies apgleation features used in the design
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of an end-user experience” (Kramer, Noronha, & \6e&p00). The goal of
personalization in this context is a design thatds value to end-users (Kramer,

Noronha, & Vergo, 2000).

Similarly, in the LBS context, personalization efided as the extent to which the LBS
can be tailored to consumers’ activity contextgfgnences, and needs (Xu H. , Teo, Tan,
& Argawal, 2010). There are three aspects of peiszation: time, identity and location
(Diao & Lu, 2009). There are two factors that iefhce personalization: (1) vendor’'s
ability to acquire and process consumer informataomd (2) consumer’s willingness to
share information and user personalization ser\iCegllappa & Sin, 2005). These two
factors are a challenge for mobile network opesatord location-based services provider
to provide the right content in the right formatie right person at the right time at the

right location (Ho & Bull, 2010) and can hinder gwgress or success of the LBS.

Privacy Concerns

One of the main factors that are inhibiting thevgitoof user adoption in LBS is privacy
concerns. Several researchers have establisheevigrgttechnological innovation comes
at a cost of information privacy (Xu, Gupta, & SPQ09; Stone & Stone, 1990). Privacy
is defined generally as the moral right of indivatkito be left alone, free from
surveillance or interference from other individuatorganization, including the state
(Laudon & Traver, 2001). In the information systbeid, privacy is defined as the right
to control the collection and use of informatiomaboneself, also called information
privacy (Sheng, Nah, & Siau, 2008). A person’s @t concerns emerge if they feel that
their information is exposed and they are not &bleontrol their personal information

(Sheng, Nah, & Siau, 2008). There are four dimerssaf individuals’ concern about
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information privacy — collection of personal infoatron, unauthorized secondary use of
personal information, errors in personal informatiand improper access to personal

information (Sheng, Nah, & Siau, 2008).

To provide personalization in location-based sawj@ firm would like to acquire as
much information as possible about a user befogagng in recommending resources.
For example, this can be done by analyzing usbodging history and personal history,
and searching for shopping patterns and behavimneder, the user would like to obtain
personalized services by providing minimal inforioat(Murthi & Sarkar, 2003). This is
because users are concerned about the confidgntlocation and personal
information. While location and personal informaticould provide value-added
personalized services to users, location and petssiormation could also be used to
classify users and reveal their behavior (Xu Heg,TTan, & Argawal, 2010). The
piecing together of information, defined as comtgnpieces of innocuous data to create
personally identifying information that the useedmot wish to disclose (Van Dyke,
Midha, & Nemati, 2007), can be used to identifyeagon’s political attitude, personal
interests, employer, circle of friends and acqwaioes, or even health problems (Decker,

2008).

A number of adverse consequences can occur wharsénes identity and location have
been compromised. These consequences can rangenfraonirritants such as location-
based spam (e.g., unsolicited proximity-based adste mobile devices) to major life-
threatening consequences, which can lead to greebodily harm (e.g., stalking, assault,

rape, and robbery) (Duckham, Mokbel, & Nittel, 2D07
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Xu, Gupta, and Shi (2009) conducted a study omdleeof push and pull LBS through a
privacy calculus lens using the Unified Theory aicAptance and Use of Technology.
From this study, they found that the level of us@rivacy concerns were higher in push-
based LBS than in pull-based LBS (Xu, Gupta, & 2609). They explained that privacy
concerns are affected by the level of control a hage. Users have more control in pull-

based LBS than in push-based LBS.

Privacy requires security (Perusco & Michael, 20QR8searchers have also looked into
some of the privacy interventions as security messsuhese privacy interventions
include government regulation and industry selutagion (Xu H. , Teo, Tan, &

Argawal, 2010), third party privacy seals, Platfdion Privacy Preferences Project (P3P)
compliance (Xu, Teo, & Tan, 2005), pseudonymizatidacker, 2008); and the
deliberate reduction in precision of measurememtudh spatial cloaking (ban-zone,
mix-zone, k-anonymity) and temporal cloaking (Deack®08). Xu et al. (2005) found

that all three of this service provider privacy andgt-related interventions could increase
users’ trust beliefs and reduce their privacy pgskceptions. Hence, privacy is a critical

issue that may hinder the success of location-bsseaces.



20

CHAPTER 3

RESEARCH METHODOLOGY

Electronic Brainstorming
The purpose of this study is to identify a compredinee set of the critical success factors
for location-based services and to study the impagender differences on these critical
success factors. According to Digman (2008), ond@techniques for identifying
critical success factors is to survey the opinibaxperts in the industry. Surveying the
opinion of experts in the industry is believed toypde subjective information that is
very often not discovered in more objective formadl analytical approaches (Digman,

2008).

The opinion of users of mobile services and locabased services were surveyed to
gain a holistic and complete view on the critiaat&ess factor of location-based services
through electronic brainstorming (in addition ta\aying the opinion of experts in
location-based services). Electronic brainstornisng structured technique used to
generate ideas to address a specific problem (BénNialacich, 1993; Gallupe,
Bastianutti, & Cooper, 1991; Gallupe & Cooper, 1998lacich & Dennis, 1994).
Electronic brainstorming is a computerized versibthe traditional (face-to-face)
brainstorming, a form of computer-mediated eledraommunication (Dennis &

Williams, 2007). In this study, a website-basegttbnic brainstorming was used.

Researchers have found that electronic brainstgrmiable to eliminate some of the
drawbacks faced in traditional (face-to-face) bstonming such as social matching
effect, production blocking, and evaluation apprefen (Gallupe, et al., 1992). In

electronic brainstorming, ideas are entered simattasly (Dennis & Valacich, 1993).
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This eliminates the production blocking issue fairettaditional brainstorming.

Electronic brainstorming promotes anonymous idedridmution (Dennis & Valacich,
1993). This mitigates the evaluation apprehensage fn traditional brainstorming and
the fear of negative reactions from other subjé@ennis & Williams, 2007). Electronic
brainstorming also allows the sharing of ideas Iviclv subjects are able to view other
subjects’ ideas (Gallupe, et al., 1992). This @eatynergy among subjects and has been
found to be helpful especially in situations whabjscts run out of ideas (Gallupe, et al.,
1992). In situations like this, subjects can sttidyideas generated by other subjects and

build on them.

Pilot Study
A pilot study was conducted to ensure there arsafitovare errors, system errors, and
confusing questions before carrying out the aatesgarch. A total of 54 students from
the University of Nebraska-Lincoln were emailegtiiot test the website created to
facilitate the electronic brainstorming. Out of4keéb4 students, 17 subjects responded

and pilot tested the website.

From this pilot study, some ambiguities from thstinctions were identified and these

ambiguities were corrected. No software errorsystesn errors were found.

Subjects
Subjects for this study were recruited by sendinitations to experienced researchers,
practitioners, and users of location-based senacesmobile services through three
LinkedIn groups (Location Based Services, LocaBased Marketing, and Location-
Based Services (LBS) Zone), AISWorld, and SIGHCto#al of 50 subjects participated

in the electronic brainstorming session.
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Based on a meta-analysis of group size effectietrenic brainstorming, it was found
that electronic brainstorming with group size lartpan 10 members could generate
more ideas than verbal and nominal brainstorminogys with the same group size
(Dennis & Williams, 2007). In addition, the perfoance of electronic brainstorming
increases as the group size increases (Dennis 8awd, 2007). Hence, a group size of
50 is adequate to gather a large number of critigatess factors for location-based

services.

The subjects’ age range from 21 to 56 and aboveir Eixperience with any kind of
mobile services range from zero to 204 months, aitlaverage of 95.94 months. On the
average, they spend 12.64 hours a week using abyjevservices. In addition, 32 of

them use location-based services. The experientteesé 32 subjects with location-based
services as a user range from one to 168 montkisaniaverage of 28.16 months.
Interestingly, two of the 50 subjects work in tbedtion-based services industry as a
senior Oracle applications database administratodresearcher. Table 3.1 summarizes

the demographic information of these subjects.



N
w

Age 16-20 0
21-25 6
26-30 5
31-35 7
36-40 11
41-45 7
46-50 3
51-55 7
56 and above 4
Gender Female 22
Male 28
Highest education level attained High school 0
Associate 2
Bachelor 8
Masters 8
Ph.D. 32
Other 0
Experience with any kind of mobile services (months Min 0
Max 204
Average 95.94
Number of hours a week that you spend using any mdb | Min 0
services Max 140
Average 12.64

Do you use any kind of location-based services?

Yes 32
Experience with location-based services as a user Min 1
(months) Max 168

Average 28.16
Number of hours a week that you spend using Min 0
location-based services (to the nearest hour) Max 45
Average 341

No 18

Do you work in the location-based services industfy

Yes 2

Experience working in location-based services Min 12
industry (months) Max 168
Average 84

Current job title in location-based service indystr

1. Senior Oracle applications database

administrator
2. Researcher
No 48

Table 3.1 Electronic Brainstorming Subjects’ Denaginic Information
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Data Collection

A website was created to facilitate the electrdmainstorming in our study. This website

allowed subjects to enter their inputs anytime amgiwhere, anonymously,

simultaneously, and asynchronously. This websitefbar sections. The first section

consisted of an introduction about location-basaises, including the problem domain,

a definition of location-based services as provitetihe literature review section, and the

purpose of this study (see Figure 3.1).

The second section provided two videos showing @kasrof location-based services.
The first video is an example of location-basedises used for marketing and
advertising (http://www.youtube.com/watch?featudeypr_embedded&v=FizN5m-
Vh8A). The second video is an example of locatiasdal services used for navigation,
finding the nearest restaurant, and letting a pesdoiends knows where he/she is
(http://www.youtube.com/watch?feature=player_emleedd/=84-wspPD40M) (see

Figure 3.2).

In the third section, the subject would be askeldganto the brainstorming session by
entering the last five digits of his or her phonenier. If the subject were a new subject,
he/she would be prompted to enter his/her demograpiormation (see Figure 3.3 and

3.4).

Once the subject logged in, the fourth section gtbavcurrent list of critical success
factors generated by subjects displayed in a tworeo table. These columns were titled
as “critical success factors” and “descriptionséld@v this table is a form with two text
boxes that allow subjects to enter a new critioatess factor and a short description of

the critical success factors. Once the subjedketion “submit”, this new critical
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success factor and its description will appeah@table at the top of the page for other

subjects to see and build upon (see Figure 3.5).

Each brainstorming session took the subject appratdly 5 to 10 minutes. The website
was kept open for 28 days. Subjects were encouttagedurn to the website multiple
times to brainstorm. After each week, subjects vgerg reminders to return to the

website to generate more critical success factors.

MlS Resea Irc h Log Out Contact Us

Critical Success Factor of
Location-Based Services

W aays Mierce manket compesiion, Dusinesses are consEntly on e oulook Tor new opporiniiies of sirategles 10 3REct mone cusiomers and
Increase profis. The sd@Encement in mobile lachnalogy 3nd wineless lecrnOiogy 10 provide CONRINUoLEs Ifemet connectivty fias enaltied 3 rew
opportuniy for Dusinesses B0 leerage on he Seekament of location-hased senices

LES ks cefined 35 "an Informiation or enferizinment sendoe, winkch 15 acosssinle Wi moblie devices Bnoug e moiille network and witlch uses
inforEtion on e geogTamnical posiion of the modilie danos

Commenclal location-nased senices aliow Users 10 recale uo-in-dae information ainoul Felr surmoondings: save Time and money, Snd mike Demer,
infrmad nesHiime choloes. Thesa sandtes also enable Dusinesses 10 il and malnitain customer relstionehine. HowaeT Mene nave been
angaments IEt location-ased senvices have not been well receled I e COnSumers.

i s shudy. we 3empl %0 sinihesize e \arious oritioal sucoses facions of laoation-Dased sendces in a meaning®al way. This ks 3 bralshorming
SE5E0N 10 generate critoal sucoess B35ors 1of ncEloiased sendces

Thia foliowing s the Consant Form for this study.
Yiour participation in this study will Bmiply poUT Consent.

Figure 3.1 Screenshot of Introduction Page on Websi
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Contact Us

Critical Success Factor of
Location-Based Services

Below are TWO videos which show examples of location-based services.
Please view both of them.
When you are done, press the CONTINUE button at the bottom of this page.

Figure 3.2 Screenshot of Video Examples Page onsiiéeb
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MIS Research

Contact Us

Critical Success Factor of
Location-Based Services

The following are critical success factors submitted so far.

The latest entries appear at the top.
78 entries posted.

Criticsd Suecess Factor Dexscription -
Infrusion N o I M

Epaad 0T BSrVica rRERONES waili2 1 3m 3t e ncion |wnmmamnmnr@m53m&meg.am
Snouid respond Wil mindmurn celay. search results shall appear insiemiansous)

Opt-n 2 E0uig De Sie B0 ChDoEE, E30N 30d every tme o ianket permitssion, how e will De iInclided oy
%mm_as
Praferencs Ssthings | Enoukd D2 S0 10 ety Nes B0 JIETNEE I S E0DVEYElET
Lsarning capabiity T 3pp shaaid deam my s and disTies 3nd be abie © recommend he gmﬂsa‘naermaam
me 2l il cul TEE aommiseTents 3 mEmeting materizls TR | heve ra
User Chodcs 3.1E|| 0 paizct who will recele 2 message oM me 3 Whose messages | will recele For examie,

B0 | WO Ol WEE R0 sEnd e ﬂmwwﬂlﬂgﬁr&nmmﬂ
wmnm-s-mu-éummrm E

Privacy sstting Provide pseTs tne Nieokilly fo controd elr prkvacy seBings e o dienenl individusts or grouss of

HEUWW PARTICIRANT

ST O B0 RE

Figure 3.3 Screenshot of Login Page on Website
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Critical Success Factor of
Location-Based Services

The following are critical success factors submitted so far.

73 entries posted

Criticsl Swccsss Factor

The latest entries appear at the top.

Deecription

Intresion N push

Epead 0 S2rVICe TEEpONES wiie | 2 3t e docation, | woud expect e sysham 40 respond in real fime fomy neguest 8.9 00
S0k reEpond WEN mintom delEy, seancn resuls srEll 3ppeEr EEEneOUE 1';

Opt-in mhmumal&mm 23Ch and every time or Dianket permission, now tey will ne Included oy

lers wsing LES
Preferencs Ssttings i smouid e 3ole 10 221 My IKes and dislies N T Spp/EjEtem
Learning capabarty The Ehoel] leam ) 1825 300 dishiies 3nd Be 3l b Tecommend e gt profacts Shd sences 10
fiRar ot Tss S0erlsements 30d MEmketing meterizle BEt | e nd imerest

Lisar Chiodcs Sy 10 sekect woo will recaile 3 MEssagE o me 200 whose messages | will receke. For aEmpls
) eh.mamwa-mmmmaseagehmwmm t 2 gaing b nch Bt day |
WO 0 'wEn 80 K wiae sverinody else

Privacy sstting Provice sers ,e Nexlaliy ho contnol el priacy s2fings (2.9, 10 difierent indhidasls or Qo of

Bbainer of hoars & wesk St you Spanl using sy moDis senices |

o Roroarion-temen Sanicey _

HONSA SENADLS 55 5 uSar Eﬂ'u 'ﬁ'l'ﬂ-

A ek T OO SR g 10

WOk In et IDCETIOrHDSS ST SENADES INMUSTY (2 00 DrOgraemmer, DOMSJinarT, GRseioeeyy _

Experi=mos working In #0

FlonHbasad Saioes InusTy -'Y-:-:t:'-m -T.\:-.rﬁ-:-u

Figure 3.4 Screenshot of Page to Create a New L@gin
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Critical Success Factor of
Location-Based Services

The following are critical success factors submitted so far.

The latest entries appear at the top.

78 entries posted.

Cuitical Suctees Factor Description
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Figure 3.5 Screenshot of Page to Enter Criticat8ss Factors and Description
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Data Analysis
After 28 days, 81 critical success factors weréected. Although from Figure 3.5, 79
entries were collected, the reason there wereitatrsuccess factors is because there
were two of the entries had 2 critical successfaamnentioned in each of them. Table

3.2 summarizes the critical success factors deeelop

Critical Success Factor Number of Times Mentioned

Real-time/Up-to-date Information 14

Personalizable/Preference Setting 12

Privacy 12

Simple/Ease of Use

Integrated Apps/Services

Usefulness/Benefits

Speed

Cost

WWIwWw|hr~ b~ |IN|O©

Quality of Reviews

Standards and Platform Independence 2

Aesthetics

Smart LBS

Reliability

Size of application

RPN N

Publicity of LBS

Scale Of Both Side Of Users 1

All Customers Must Own Smartphones 1

Credibility Of Customers 1

Changing Habits 1

Total 81

Table 3.2 Critical Success Factors Collected
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The data analysis consisted of two phases. Thepfiase consisted of classifying the 81
factors generated into different categories bypiti@ary and secondary researchers
based on literature review. In this phase, theofigtritical success factors generated was
first separated into individual critical successtais. Then, each critical success factor
was analyzed. Similar critical success factors vgeoeiped together. Based on the
description of the critical success factors in egicup, the group was given a category
name. From this first phase, four factors (i.ealesof both side of users, all customers
must own smartphones, credibility of customers, @mhging habits) out of the 81
factors were excluded as these four factors wetdgmus and did not appear to be
relevant to the research questions. The remainini@dators were classified into 15
categories, as shown in Table 3.3. Table 3.4 pesvadshort description of each
category. See Appendix A for a thorough explanatibthe categories and actual entries

by brainstorming subjects.
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Critical Success Factor

Number of Times Mentioned

Real-time/Up-to-date Information

14

Personalizable/Preference Setting

12

Privacy

12

Simple/Ease of Use

Integrated Apps/Services

Usefulness/Benefits

Speed

Cost

Quality of Reviews

WwWw| bbbV |l©

Standards and Platform Independence

Aesthetics

Smart Location-Based Services

Reliability

Size of application

Publicity of Location-Based Services

Total

1

Table 3.3 Categories of Critical Success Factdes analysis
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Categories

Description

Real-Time/Up-To-
Date Information

Information provided should be real-time, up-toejairrect,
accurate, complete, and relevant.

Personalizable/
Preference Setting

Ability to customize and personalize location-basedrices to
user’s preferences, set likes and dislikes, sehwiser wants
information delivered to him/her, control which anation to
send, etc.

Privacy

Protection of users’ information. Ability to contnehich entity
has access to the users’ information.

Simple/Ease of Use

Location-based services should be easy to usegowmn to use,
and with easy and simple search interfaces.

Integrated
Applications/
Services

Should have one or two applications that integadltthe services
such as restaurants, buses, weathers, gas stéospstals, etc.
instead of having multiple applications that previifferent
services.

Usefulness/

Usefulness of the information and benefits to baeghfrom using

Benefits location-based services such as special dealguhiscoupons,
restaurant suggestions, etc.

Speed Ability to obtain information fast from location-bad services.

Cost Data roaming prices, cost of location-based sesvagmplications,

etc.

Quiality of Reviews

Specific, detailed, and useful reviews of produactd services.

Standards and

Interoperability between devices, operating systants

Platform applications.

Independence

Aesthetics Interfaces are pleasant to view and informatidaysut nicely.

Smart Ability of devices and services to be aware of entiocations,

Location-Based contexts, and/or learn the users’ likes and dislike

Services

Reliability Applications should not crash and services showdys be
available.

Size of Applications should not take much memory space.

Applications

Publicity of Wider publicity of location-based services, itstteas, and

Location-Based
Service

usefulness.

Table 3.4 Short Description of Categories of CaitiSuccess Factors
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In the second phase, a total of 94 students frenthiversity of Nebraska-Lincoln were
recruited to complete a simple three-part questorr(see Appendix D). These students
were volunteers from two sections of Introductorgiidgement Information Systems
class. Table 3.5 summarizes the demographic infiiwmaf the subjects of the three-part
guestionnaire. According to Table 3.5, the majooityhe students are aged 16 to 25. All
of them have experiences with mobile services. ®pend an average of 21.94 hours

using mobile services a week.

According to Liu et al. (2011), consumers age 18Gmften adopt new technologies
earlier, use the Internet more extensively, anduskeile value-added service more
substantially compared to consumers who are older 80 (Liu, Huang, & Wang, 2011).
Hyvonen and Repo (2005) also asserted that youngi@&vere more likely to use

mobile services compared to older people (HyvondRefo, 2005). Several prior studies
on internet-related behaviors used consumers a@éal 25 as their subjects because they
closely resemble the online population (Li, Saraay)u, 2010). Therefore, the subjects
for this part of the research who were mostly betw#ne ages of 16 to 25 closely
resemble the population of location-based servisess and were appropriate for this

guestionnaire.

In the first part, the subjects were asked to thekl5 critical success factors according
to importance with 1 being the most important aBdé&ing the least important. While
the number of times a critical success factor no@etil in the electronic brainstorming
sessions may indicate the importance of the ctisigsacess factor, this may not be an
objective measure as some factors may not be exfigahentioned by subjects when

they saw that other subjects had mentioned it. &theg, this first part of the
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guestionnaire collects data on the ranking of @owus critical success factors to

indicate the importance of the critical successoiac

In the second part, subjects were asked to ratenipertance of each critical success
factor on a Likert scale from 1 to 9, with 1 beungmportant, 3 being of little
importance, 5 being moderately important, 7 bemgartant, and 9 being very
important. This part was performed to see if thveas a correlation between the ranking

and rating of critical success factors (i.e., & fand second part of the questionnaire).

These subjects were not the same subjects asatteoslic brainstorming session

subjects. Hence, in the third part of the questinen the subjects were asked to answer a
few demographic questions similar to the demograpbestions asked in the electronic
brainstorming session. In addition, these subjet® asked to rate on a Likert scale

from 1 (strongly disagree) to 7 (strongly agree}twir opinion of whether location-

based services is attractive, useful or valuakiés Three-part questionnaire took the

subjects approximately 10 to 15 minutes.

Then, the average scores for the questions frorfirgigart and second part of the
guestionnaire were calculated. These average se@mesanalyzed as an overall group
and according to gender. The average scores amdbesthdeviations on subjects’
opinions of whether location-based services aradiive, useful, or valuable were also

calculated.



Age 16-20 46
21-25 41
26-30 5
31-35 0
36-40 1
41-45 1
46-50 0
51-55 0
56 and above

Gender Female 30
Male 64

Highest education level attained High school 66
Associate 8
Bachelor 17
Masters 2
Ph.D. 0
Other 0

Experience with any kind of mobile services (months Min 6
Max 144
Average 70.1Q

Number of hours a week that you spend using any mdb | Min 1

services Max 168
Average 21.94

Do you use any kind of location-based services?

Yes 57
Experience with location-based services as a user Min 2
(months) Max 60

Average 20.82
Number of hours a week that you spend using Min 0.25
location-based services (to the nearest hour) Max 24
Average 3.76

No 37

Do you work in the location-based services industfy

Yes 2
Experience working in location-based services Min 9

industry (months) Max 12
Average 10.5
Current job title in location-based service indystr
1. Developer
No 92

Table 3.5 Questionnaire Subjects’ Demographic médion
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Research Rigor
The research rigor is important to ensure religbéind validity of the research results
(Creswell, 1998; Sheng, Siau, & Nah, 2010; CorbiStgauss, 1998). The following

steps were taken to ensure research rigor.

First, we applied the electronic brainstorming aggh to collect data, which is a
structured approach to data collection (Siau & TA05). The electronic brainstorming
approach has been used to generate ideas to addspssific problem, which is suitable
in generating a list of critical success factonslézcation-based services that is as
complete as possible. With the electronic braimstog session being open for 28 days,

the list of critical success factors generateda e regarded as a comprehensive list.

Second, a pilot study was conducted to test therel@c brainstorming website for
clarity and system failure. The advantages of cohdg pilot study before carrying out
the actual study are that it can indicate wherarihan research would fail, where
research protocols may not be followed, and whetieresearch instrument used to
conduct the study is inappropriate or too compéiddfTeijlingen & Hundley, 2001).

Hence, pilot studies contribute to a good studyges

Third, the subjects involved in the electronic betdrming session in this study were
practitioners, researchers, and users in locatam®et services and mobile services. Based
on their demographic information, their experienaé mobile services average about
95.94 months. Thirty-two of them used location-lobservices and two of the subjects
worked in the location-based services industry.rétoee, there is a diverse background

in the subjects recruited and this enhances th@Emensive set of critical success

factors generated. Further, it is the norm toaxgeert subjects in brainstorming session
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and in identifying critical success factors. Theugy of subjects for the electronic
brainstorming session consisted of 32 Ph.D. hoJdens worked in the IS/IT area and

were knowledgeable about mobile services and locdiased services.

Fourth, the subjects involved in the three-partstjoenaire were students, mostly
between the ages of 16 and 25. Prior studies Hamersthat consumers in this age group
are born into the technology society and are estbpters of new technologies. For
example, Liu et al. (2011) found that consumersldyy® 30 use the Internet and mobile
services extensively (Liu, Huang, & Wang, 2011). &lthem had experiences with
mobile services and a majority of them (57 subjeased location-based services.
Therefore, they are representative of the populasidocation-based services users and

are likely early adopters of new location-basedises.

Fifth, a systematic data analysis was performegtaap similar factors together and to
rank and rate the importance of the factors. Wherfopming this data analysis, past
literature review was used as a guide to validadegrouping of the factors and to

compare the results of this study from resultsriargstudies.



A comparison of the average scores of each crisigetess factors from the first part

(ranking) and second part (rating) of the questanmenwere performed. Table 4.1 shows

CHAPTER 4

RESEARCH FINDINGS AND DISCUSSIONS

Findings

the ranking of critical success factors accordmagrtportance, from 1 being most

important to 15 being the least important.

Ranking | Critical Success Factors Part 1 Part 2

1 Speed 4.37 7.64

2 Real-Time/Up-To-Date Information 5.05 7.94
3 Cost 5.56 6.96

4 Usefulness/Benefits 5.61 7.38
5 Simple/Ease of Use 5.65 7.31
6 Reliability 6.77 7.62

7 Personalization/Preference Setting 8.21 6.26
8 Privacy 8.32 6.56

9 Smart Location-Based Services 8.36 6.72
10 Aesthetics 9.06 5.94
11 Quality of Reviews 9.13 6.13
12 Integrated Applications/Services 9.93 5.84
13 Standards & Platform Independence 10.80 5.23
14 Size of Applications 11.35 4.89
15 Publicity of Location-Based Services 11.82 5.47

Table 4.1 Comparison of the Average Scores of Eatital Success Factor

Figure 4.1 shows the order of importance for eaitltal success factor based on the

average ranking scores from the first part of thesjonnaire in an ascending order with

from Part 1 (Ranking) and Part 2 (Rating) of theeQionnaire

speed being the most important and publicity of Lig$g the least important.
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Figure 4.2 shows the order of importance for eaitltal success factor based on the
average rating score of each critical successiféicin the second part of the
guestionnaire. Based on this comparison, we cathsé¢he average ranking score for
each critical success factor from the first parthef questionnaire was mostly consistent
with the rating average score for each criticatsgs factor from the second part of the
guestionnaire. However, from Figure 4.2, there veefew critical success factors that
seemed to cause some variations in the trend rolistuthe order in the downward trend.
For example, the average rating score for speed’védsand the average rating score for
real-time/up-to-date information was 7.94. Hencen this rating, real-time/up-to-date
information seemed to be more important than spsik,a small difference in average
score of 0.03 (7.94-7.64). As another exampleatiezage rating score for size of
applications/space taken on the phone was 4.8%hanalverage rating score for publicity
of location-based services was 5.47. Hence, frasréting, publicity of location-based
services seemed to be more important than sizppications/space taken on the phone,

with a small difference in average score of 0.587{54.89).

Fourteen two-tailed paired t-tests were perfornoe@s$t whether there are significant
differences between each pair of rated factors @.art 2 of the questionnaire). For
example, we compared the first rated factor withgbcond rated factor, the second rated
factor with the third rated factor, and so on. Fiihims two-tailed paired t-test, we found
that the differences for some pairs were signifigagifferent while some were not, as
shown in table 4.2. For example, the t-test shothatlthe difference between speed and
real-time/up-to-date information was not signifidgmifferent (0.0896). The difference
between size of application and publicity of LBSsvedso not significantly different

(0.1991).
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Figure 4.1 Order of Importance of Each Critical &ss Factor from Part 1 (Ranking) of

the Questionnaire

Part 2 - Rating
12.00

10.00

Figure 4.2 Order of Importance of Each Critical &8s Factor from Part 2 (Rating) of

the Questionnaire
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Factor 1 Factor 2 Differences | T-Test S_|gn|f|cant
Differences

Speed Real-Time/Up-To- -0.30 0.0896 No
Date-Info

Real-Time/ Cost

Up-To-Date Info 0.98 0.0000 Yes

Cost Usefulness/Benefits .0.43 0.0969 No

Usefulness/Benefits | Simple/Ease Of Us¢ 0.07| 07267 NoO

Simple/Ease Of Use Reliability 0.31 0.0322 Yes

Reliability Personalization/ 1.36 0.0000 Yes
Preference Setting ' '

Personalization/ Privacy 031 0.1921 No

Preference Setting

Privacy Sma}rt Location-Based 0.16 0.5272 No
Services

gmart Location-Based Aesthetics 079! 0.0001 Yes

ervices

Aesthetics Quality of Reviews -0.19 0.4490 NoO

Quality of Reviews Integrated 0.29 0.2778 No
Applications/Services ) )

Integ_rated _ Standards & Platform 0.61 0.0022 Yes

Applications/Services Independence

Standards & Platform| Size Of Applications 0.34 0.1823 No

Independence

Size Of Applications | Publicity Of Locatior)- 057 0.1991 NoO

Based Services

Table 4.2 T-Test Results from Part 2 (Rating) ef @uestionnaire

In addition, from the three-part questionnairepmparison of the ranking average scores

of each critical success factors between femaldsraales from first part of the

guestionnaire were performed. Also, a comparisah®fating average scores of each

critical success factors between females and nii@essecond part of the questionnaire

were performed. These comparisons are summarizédhle 4.3.
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Part 1 — Ranking Part 2 — Rating

Critical Sig. Sig.
Success Factor| Female | Male | T-Test | Diff. Female | Male | T-Test | Diff.

Real-Time/
Up-To-Date 494 5.06 0.97 No |7.90 7.94 |0.99 no
Information

Speed 516 | 405 | 014 | No |7.42 |7.70 050 |no
Usefulness/ |z, | 567 | 080 | No |7.35 |7.42 |072 |no
Benefits

Cost 542 | 578 | 046 | No |7.19 1678 [0.19 |no

Simple/Ease of

5.90 5.64 0.98 No | 7.48 7.19 | 0.26 no
Use

Personalization
/Preference 7.32 8.73 0.07 No |6.74 6.03 | 0.07 no

Setting
Reliability 7.45 6.50 | 0.31 No | 7.77 7.53 |0.31 no
Privacy 7.48 8.78 | 0.11 No |7.29 6.22 | 0.02 yes
Smart

Location-Based| 8.29 8.42 0.82 No |6.94 6.59 | 0.26 no
Services

Quality of 881 | 920 | 081 | No |639 602 |045 |no
Reviews
Aesthetics 9.74 8.67 0.09 No |5.90 5.94 |0.99 no
Integrated

Applications/ 10.74 9.47 | 0.07 No | 6.06 5.73 10.33 no
Services

Size of

L 10.87 11.45| 0.71 No |5.68 455 |0.02 yes
Applications

Standards &
Platform 10.94 10.70| 0.65 No |5.45 5.16 | 0.55 no
Independence

Publicity of
Location-Based| 11.58 11.86| 0.86 No |5.65 5.38 | 0.66 no
Services

Table 4.3 Comparison of the Average Scores andflefeEach Critical Success Factor
between Female and Male Subjects from Part 1 (Rghkind Part 2 (Rating) of the

Questionnaire
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Figure 4.3 shows a side-by-side comparison of Weeage ranking scores by the female
subjects and the average ranking scores by thesubjects from the first part of the
questionnaire. As can be seen in the figure, tleeame ranking scores by the female
subjects were almost the same as the average gastanes by the male subjects.
However, there were some factors in which the gyeeszores by female subjects and the
average scores by male subjects had a biggerehitersuch as

personalization/preference setting and privacy.

Fifteen two-tailed two-sample t-tests assuming egaidance (this was determine by
performing the f-test to determine whether thearase is equal or unequal) were
performed to test whether there were significaffecinces between the female and male
average scores for each factor. From these twedtaivo-sample t-tests, we found that
the differences between the female and male aves@ges for all the fifteen factors

were not significantly different (see Table 4.3).

Part 1 - Ranking
15.00

13.00

11.00

9.
7.4
5. W Female
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3.
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~o° z§’5\
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Figure 4.3 Side-By-Side Comparison of the Averagérigy Score by Gender

from Part 1 (Ranking) of the Questionnaire.
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Figure 4.4 shows a side-by-side comparison of ieeaae rating scores by the female
subjects and the average rating scores by the subjects from the second part of the
guestionnaire. Based on this comparison, the aeamgg scores by the female subjects
were mostly almost the same as the average ratorgsby the male subjects. However,
there were some factors in which the average stxyrésmale subjects and the average
scores by male subjects had a bigger differende asipersonalization/preference setting

and privacy.

Fourteen two-tailed two-sample t-tests assumin@leepriance and one two-tailed two-
sample t-tests assuming unequal variance (thisie@smine by performing the f-test to
determine whether the variance is equal or unequaig performed to test whether there
were significant differences between the femaleraate average scores of each factor.
From these two-tailed two-sample t-tests, we fotlnad the differences between the
female and male average scores were not significdifiterent for all the factors except

for privacy and size of applications (see Tablg.4.3
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Part 2 - Rating

9.00

® Female

= Male

Figure 4.4 Side-By-Side Comparison of the Averagérig Score by Gender

from Part 2 (Rating) of the Questionnaire.

Also, Table 4.4 shows the average score and theatd deviation on the level of
agreement regarding whether location-based serareeattractive, useful, and valuable.
As shown in Table 4.4, subjects from the three-gaeistionnaire agreed that location-

based services are attractive, useful, and valuable

Average Standard

(out of 7) Deviation
LBS is attractive 5.65 0.96
LBS is useful 5.97 0.82
LBS is valuable 5.73 1.00

Table 4.4 Results on the Opinion on the Attractesm Usefulness, and Value of

Location-Based Services
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Discussion of Findings

The main objective of this study is to identifyigt bf critical success factors for location-
based services. Critical success factors genesatgdas personalizable or preference
setting, real-time or up-to-date information, usedss or benefits, speed, cost, standards
and platform independence, simple or ease of usdityof reviews, and privacy are
consistent with past literature on location-basadises. The other critical success
factors generated such as aesthetics, smart lodadiged services, integrated apps or
services, reliability, size of application, and peiby of location-based services were not

mentioned in past literature. These are the neslirfgs from this research.

There were also a few unexpected findings fronréisealts of this study. Based on prior
literature, trust has been mentioned as a cruoraponent for the success of location-
based services. The lack of trust has been fourath®r researchers to be the reason
most consumers refused to provide personal infooma&b use a service. In our research,
trust has not been mentioned as a critical sudees® by any subject in the electronic
brainstorming session. This is probably due tondweire of subjects, who are
knowledgeable in the IT/IS area, from the elecwdmainstorming. Also, trust is an
artifact of the early days of mobile technologys ¥ore people begin to adopt it and
have positive experiences with it, the issue ddttmall become less significant for the
user population as a whole. A similar trend c&o d&le seen in e-commerce and cloud-
based services. Other plausible explanation ferigithat the subjects were more
concerned about other factors that they felt weseenaritical than trust for location-
based services to succeed. In addition, the fattptivacy was the most mentioned
critical success factors in the electronic braimsing session (12 times) could be an

indication of the lack of trust in location-basehsces.
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The findings also suggest that the level of privaeggcern is influenced by the age group
and education level. The subjects in the electrbrainstorming session were mostly in
the age range of 36 to 40 and most of them hold.B.Rlegree (see Table 3.1). Based on
the results from the electronic brainstorming seggprivacy was one of the most
mentioned critical success factor (see Table 31as implied that these subjects were
more concern about privacy compared to many otfitezad success factors. In contrast,
the subjects from the three-part questionnaire wesstly between the age range of 16 to
25 and the majority of them were high school graesiaBased on the results from the
second part of the three-part questionnaire, pyiveas ranked number eight in the order
of importance (see table 4.1). This implied thasthsubjects were less concern about
privacy than those in the electronic brainstormgegsion. The subjects in the three-part
guestionnaire were more concern about other dréisecess factors such as speed and

real-time or up-to-date information.

In addition, the findings on the number of timgsaaticular critical success factor was
mentioned from the electronic brainstorming seswgiere fairly consistent with the
ranking results from the questionnaire. For exammpléhe electronic brainstorming
session, real-time or up-to-date information wasiteed 14 times, making it the most
mentioned critical success factor. In the thre¢-gaestionnaire, real-time or up-to-date
information was ranked number two. This impliedt thizbjects, regardless of age and
level of education, value real-time or up-to-dat®imation more than the other critical

success factors.

The findings from the comparison of average rankicgres and average rating scores by

female and male subjects showed that female ane sndjects were mainly in



49
agreement on the importance of various criticatess factors. This implied that there
were no significant gender differences on the peecenportance of critical success
factors and this was consistent with prior studhes reported no gender differences on
the adoption of mobile commerce and mobile servidesce, the finding from this part
of the research agrees with other studies thaje¢heer gap with respect to the use of

new technology is narrowing significantly or nopapent.
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CHAPTER 5

CONCLUSION AND FUTURE RESEARCH

Location-based services are still a relatively menwcept that emerged with the
advancement in mobile technology and wireless telclyy. Location-based services

have tremendous potential in providing real-timenimation and aiding in making better
choices anytime, anywhere. In this research, a celngnsive and holistic view of critical
success factors of location-based services wagdaising the electronic brainstorming
approach. This approach provided deep insights fsautitioners, researchers, and users
of location-based services on their opinions diaal success factors for location-based
services. The majority of the subjects (32 of thémn}he electronic brainstorming

session have Ph.D. degrees. Therefore, these sibjechighly qualified.

These critical success factors were then rankeorditg to importance. In addition, each
of these critical success factors was rated orkart.scale. The ranking and rating of the
critical success factors according to importancelep practitioners focus on the most
important critical success factor. The results stibthat speed, real-time or up-to-date
information, cost, usefulness or benefits, and Brop ease of use were the most
important critical success factors that are tofheranking. In the gender analysis
performed, male and female were mainly in agreemenhe perceived importance of
critical success factors. The results of this stcaly help other practitioners create a

competitive location-based services strategy teeage consumer adoption.

There were some limitations in this study. Thel@itsuccess factors generated in this
study were subjective in nature. The approach tsedllect these critical success

factors, electronic brainstorming, is generallydugegenerate subjective ideas or
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opinions to address a specific problem. Therefbreas difficult to completely eliminate
the impacts of the research subjects’ subjectmityhe results of this study. For future
research, other research methods can be emplogeghpéement the existing method.
For example, the triangulation method can be udeetevmultiple methods are used in
one study to collect data. It is also suggestatftiture research repeat this research in
different environments (e.g., different institutsymifferent countries) to reduce

subjectivity and enhance generalizability.
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APPENDIX A

Categorization of Critical

Real Time/Up-to-date Information

Success Factors and TheDescriptions

Critical success factor

Description

List of available service must be
current

Consumers may be frustrated when they attem
to access a service that is no longer available.
example, if a customer goes to a restaurant aft
reading a review about a particular dish, and th
finds that the dish is no longer on the menu; tha
could be annoying.

pt
Fo
pr

en
at

Information update

For the location-based inforomatil think the
information should be updated regularly. Peopl
who are using the location-based information a
encouraged to join the information update.

D

re

Correctness of data

Up-to-dateness of data offered

Up to date info

| don't want to be directed to staarant which
was closed two months ago.

Information should be up to date a
accurate.

nd

Accurate

Data and info has to be correct.

Adequate sifting and relevancy of
information

As time goes on there will be too much
information, spammy

Up-to-Date Information

Example -- waiting time, sj@@ promotions,
daily specials etc. for restaurants.

Real time, accurate information

Information offéreeed to be real time, accura
and up to date.

e

Real time updated data

Location-based service dhmutime-sensitive
and accurate.

Real-time updated data

The service should be phphbatping on NFC
principles.

Completeness of Information

It's not sufficienjust know the location of a
place and what service it offers. | want to know
that the service will be available when | wantrit
it is of no value. For example, the LBS may tel
me there is a restaurant nearby and list some

reviews, but | want it to tell me if there is an
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extensive waiting time. If | have to wait more
than 30 minutes for a table, | won't stay.

Location based services should be
tied into the vendor's information

systems

For vendors providing location-based services,
location-based services should be tied into the
vendor's information systems so that the locatic
based services are dynamic and up-to-date. T
will also enable vendors to change the informat
quickly with less maintenance and developmen

the

N
hat
ion

costs.

Usefulness/Benefits

Critical Success Factor

Description

Uses must see a benefit to

using a LBS

There must be an incentive for using a LBS. Sessguch
as GPS for navigation, weather, and restaurantssafel
and provide a benefit to its users. Other novesss of
LBS, such as check-ins for gaming and Facebookodo
appeal to the masses. It is my belief that a promentive
for use and a sense of secured privacy must belisbied
for a LBS to be successful.

Functionality/usefulness

Whether the app can peovich features, functions

Benefits from LBS

User should get benefits fromalib@n-based service, suc
as deals recommendation, friend recommendation,
suggestions of a place, tips, etc.

* balance between user's
privacy and usefulness

* indicates that there are two critical successdiacmentioned in one entry

Simple/Ease Of Use

Critical Success Factor

Description

* Ease of use and privacy
respected

1. Ease of use of the app.

2. Do not like solicitation from vendors

Practicality and ease of us

a)

-

The best LBS appréntly use is Strava, which | use
when cycling in the woods. It's easy to use --it&ihot
just the easiness that makes it practical. | mdsgg” the
application before and after a ride. During a ridest
record the track, so I'm not “using” the mobile plean a
sense that | would be touching the screen.

uiD

Apps seem designed for impossible small fingstt
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Screen size is so small that either the “fieldiefw is tiny
(a few streets) (yet readable) or huge (a dist(ini}
unreadable). An iPad has an advantage in thiscespe

Simple

People are usually driving or outdoor, so @aly perform
simple operation.

Simple to use

Easy search

Proximity based search should be gssgmssible

Ease of use

It has to be easy to use or I'll jesikdoing what I've
been doing

Convenience

Convenience

* indicates that there are two critical successdi@cmentioned in one entry

Personalizable/Preference Setting

Critical Success Factor Description
User choice User should control the process by lwimformation is
sent to them.
Lots of filters needed.
Intrusion No push info
Control | feel like I’'m controlling the app and thep isn't

controlling me

Non-intrusive

No push info, only requested infolw# sent when
needed

Opt-in

People should be able to choose, each any éme or
blanket permission, how they will be included btarers
using Ibs.

Opt-in/opt-out/preference
settings

Should be able to take into account users' preteen
otherwise it can become a nuisance.

User choice

Ability to select who will receive assage from me and
whose messages | will receive. For example, wafp ¥
would only want to send the message to people withim
| am going to lunch that day. | would not wanktmw
where everybody else is eating.

Control

Don't push content to my phone; only ié¢uest the
service.

Personalizable

Should be able to be personalized/tpreferences
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Preference settings

| should be able to set myg kel dislikes in the
app/system.

Personalization

The service should know the petqmeference and fill
out a lot of non-relevant information to make
recommendation.

Customizable

The service needs to be customizafttlecouser so they
can incorporate their personal preferences.

Integrated Apps/Services

Critical Success Factor

Description

Integration of apps and
devices

| don't want to use multiple apps nor indeed midtip
devices. It is critical to integrate everything@any one
single device and app. Indeed, the notion of inddpet
apps should go out of the window - they should $ybe
add-ons to an app-integrator/aggregator.

Integration to calendars andShould be able to integrate with calendars and nsewfio

personal memos

the users so that it's coordinated and batter neghag

Comprehensive service

| want to have one app tloaiges restaurants, buses,
weathers, hotels, cafes, taxis, gas stations, tadspetc. |
do not have to have a few dozen apps on my mobile
devices.

Ability to push
information/advertisements
to consumers in vicinity of
service location

Relying on customer's pulling/asking for informatimay
5 be ineffective. Being able to push messages ed. Vi
Bluetooth or Wi-Fi to phones in the vicinity mighe
useful. AFAIK there are currently no standards tdktw
this.

Interaction level with
location-based services

Adding more usage of the location based servicdsdal
value to this facility. Restaurants and commeraidlets
are already using these as an advertising medium fo
people who use location services to detect nearby
attractions/services.

l.e. if games that are developed based on locagorices
(giving users more reason to use location servites)
can further increase usage of this service, giviggto
greater advertising/promotional opportunities whacé
already location dependent

Augmented reality

Be able to integrate/map locabased services onto/wit
reality

Route planning and
scheduling

I'm a bit skeptical to the idea of augmented realltat i
would search for a place to eat ad hoc by lookinge

street through the screen. But | could easily sgseth
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using an app that would allow me to pre-pinpoiaices of
interest in a new city. If the app would add vatyegiving
an interesting/optimal route to go through all pieces,
that might be cool.

Privacy
Critical Success Factor Description

Privacy preservation Privacy preservation would i@ protection of user
location information without revealing to other Jydrty
without the consent of the user. This would alssiude
enabling user to control which entity can have asd¢e
the user location information in a trusted enviremtn

Assurance of privacy For me to adopt a locatioredaservice, | need to be quite

sure that my location (current and history) is ufeedne,
not for tracking companies.

Security of own data

Security My personal information will not be accasds

Privacy protection | can control who and how | ghary location with.

Personal privacy My information will not be used &dher purposes by the
vendors.

Privacy policy Vendors should have a good privashcy and publish the
policy online.

Privacy setting Provide users the flexibility tantwl their privacy
settings (e.qg., to different individuals or grougbs
individuals)

Control over the data | should have the right tnoee my data from vendors'
database -- so that my movement over time cannot be
tracked.

My personal data is not
tracked by vendors.

* Ease of use and privacy | 1. Ease of use of the app.
respected
2. Do not like solicitation from vendors

* Balance between user's
privacy and usefulness

* indicates that there are two critical successdiacmentioned in one entry
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Critical Success Factor

Description

If the review could be more

detailed

» To relate the ratings with specific details, iproducts,
services, convenience, etc.

Good reviews

Often people only post reviews whety thire upset or
disappointed. When they are satisfied, they dgnoet a
review. Businesses may not wish to have theirass
listed and risk negative reviews.

Authentication

The reviews provided for the serieed to be
authenticated by filtering out reviews consideredless

by other users.

Smart LBS

Critical Success Factor

Description

Context awareness

The device and service togethstrime able to define or
guess what I'm interested in current situatiorremote
locations, this is easy, but e.g. In shopping mmalth
more complex. This would help with spam and
information overload

Learning capability

The app should learn my liked dislikes and be able to
recommend the right products and services to mdiked
out those advertisements and marketing materiatd th

have no interest in.

Aesthetics

Critical Success Factor

Description

Flexibility of viewing

The devices these days aot good enough in supporting
different views of information. For instance, claatl text
needs small window display but email might neeiggédr
window. Devices are not flexible enough to supploese
different needs. When it comes to location-based
applications, usually more information is needefi¢o
shown such as search results of restaurants. Sane#ns
are not suitable or not easy to identify thesetiooa.
Users get frustrated and may abandon the device.

Aesthetics
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Standards and Platform Independence

Critical Success Factor

Description

Standardized data and
application

Multiple devices/operating systems/apps require
interoperability via standardized formats, otheewis
vendors have to work with multiple standards (expes)
and/or the reach of services is limited.

Mass and seamless
participation by retailers

and service providers

There must be lots of content for access. Onecasoot
be limited by data non-sharing across differerdael
providers

Cost

Critical Success Factor

Description

Avalilability of data at a
cheap price when travelling
abroad

Location based services are most useful in an utiéam

j situation. Data roaming prices are extortionate.

Cost on data access

Free service

No cost to the customer - ever.

Speed

Critical Success Factor

Description

Efficient Since the service has a purpose, it néedsmplete its
purpose in an efficient manner. | don't want teehto
navigate unnecessarily.

Fast People can get the fast information from iocabased
services.

Fast People don't have time to wait for Ibs.

Speed of service response

While i am at the lataitivould expect the system to
respond in real time to my request, e.g., app shoul
respond with minimum delay; search results shaleap
instantaneously.

Others

Critical Success Factor

Description

Reliability

Whether the app would crash, or makephgne crash

Space taken on phone

Considering how much memawgespwould take, and
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whether the app could move from internal memorgio
card

Scale of both side of users

There are two sidesef networks in the LBS
applications. One uses it as a consumer who waritsd
useful information and the other one use it asatfqrim to
advise their products or services. People woulsl tiik
adopt a LBS if the scale of both side are big ehoug

All customers must own
smartphones

While most people have cell phones, not everyoseaha
smartphone. The LBS should be available in difiere
formats, such as computer or tablet as well.

Publicity of LBS

Wider publicity of LBS, its featas and usefulness will
help to ensure that more people are aware of reice
availability in the area or location and thus tottre
service initially and later to use it more frequgnonce
they are familiar with the service and can seaihay
benefits of Ibs.

Credibility of customers

Changing habits

Somehow, people have to changéshaibdom not using
to using Ibs. People who naturally like to try evgadget
may find that easier. | have never used LBS anmd hat
attracted by the idea in any circumstance - thedppity
for serendipity and surprise is much greater wranjyst
wander around. I'd rather develop my internal mentp
of places, not rely on a smart phone's LBS to do so
Friends who use LBS tell me that maps are ofterobut
date in any case.
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APPENDIX B

Categorization of Critical Success Factors and theDescriptions Based on Subjects’

Experience

with Location-Based Services

Subject’s Experience with Location-Based Services ¥es

Critical Success Factor

Description

Convenience

Cost on data access

Functionality/usefulness

Whether the app can peovich features, functions

D

Reliability

Whether the app would crash, or makephgne
crash

Space taken on phone

Considering how much memawgespwould take,
and whether the app could move from internal
memory to SD card

User Choice

Ability to select who will receive assage from m¢
and whose messages | will receive. For example
with Yelp | would only want to send the message
people with whom | am going to lunch that day. |
would not want to know where everybody else is
eating.

A\1”4

Adequate sifting and relevancy ¢
information

fAs time goes on there will be too much informatiq
spammy

Availability of data at a cheap
price when travelling abroad

Location based services are most useful in an
unfamiliar situation. Data roaming prices are
extortionate.

Aesthetics

Control

| feel like I'm controlling the app and tapp isn't
controlling me

Mass and seamless participatior
by retailers and service provider

1 There must be lots of content for access. One als
scannot be limited by data non-sharing across
different telco providers

Control Don't push content to my phone; only iétjuest the
service.

Ease of use It has to be easy to use or I'll jeskdoing what
I've been doing

Authentication The reviews provided for the senneed to be
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authenticated by filtering out reviews considered
useless by other users.

Assurance of privacy

For me to adopt a locatioredaservice, | need to
be quite sure that my location (current and higtary
used for me, not for tracking companies.

Real time updated data

Location-based service dhimitime-sensitive and
accurate.

My personal data is not tracked
by vendors.

Information should be be up to
date and accurate.

Efficient

Since the service has a purpose, it néedesmplete
its purpose in an efficient manner. | don't want t
have to navigate unnecessarily.

Context awareness

The device and service togethstr lme able to
define or guess what I'm interested in current
situation. In remote locations, this is easy, bgt &
shopping mall much more complex. This would h
with spam and information overload

elp

Easy search

Proximity based search should be gsasgmssible

Uses must see a benefit to using
LBS

) &here must be an incentive for using a LBS.
Services such as GPS for navigation, weather, ar
restaurants are useful and provide a benefit to its
users. Other novelty uses of LBS, such as chesk
for gaming and Facebook, do not appeal to the
masses. Itis my belief that a proper incentive fo
use and a sense of secured privacy must be
established for a LBS to be successful.

nd

in

Information update

For the location-based inforomatil think the
information should be updated regularly. People
who are using the location-based information are
encouraged to join the information update.

Flexibility of viewing

The devices these days ao¢ good enough in
supporting different views of information. For
instance, chat and text needs small window displ

not flexible enough to support these different rsee
When it comes to location-based applications,
usually more information is needed to be shown
such as search results of restaurants. Small screg
are not suitable or not easy to identify these

but email might need a bigger window. Devices are

Ry
d

the

locations. Users get frustrated and may abandon
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device.

Up to date info

| don't want to be directed to staarant which was
closed two months ago.

Speed of service response

While | am at the locatiovould expect the
system to respond in real time to my request, e.g
app should respond with minimum delay; search
results shall appear instantaneously.

Customizable

The service needs to be customizattlecbuser so
they can incorporate their personal preferences.

Opt-in

People should be able to choose, each aeny ev
time or blanket permission, how they will be
included by retailers using LBS.

Benefits from LBS

User should get benefits fromalban-based service

such as deals recommendation, friend

recommendation, suggestions of a place, tips, etc.

List of available service must be
current

Consumers may be frustrated when they attempt
access a service that is no longer available. For
example, if a customer goes to a restaurant after
reading a review about a particular dish, and then
finds that the dish is no longer on the menu; that
could be annoying.

Balance between user's privacy
and usefulness

Intrusion

No push info

Credibility of customers

Interaction Level with Location-
based Services

Adding more usage of the location based service
will add value to this facility. Restaurants and
commercial outlets are already using these as an
advertising medium for people who use location
services to detect nearby attractions/services.
l.e. if games that are developed based on locatio
services (giving users more reason to use locatio
services), this can further increase usage of this
service, giving rise to greater
advertising/promotional opportunities which are
already location dependent

- g

Scale of both side of users

There are two sidesef networks in the LBS
applications. One uses it as a consumer who war
find useful information and the other one use iaas
platform to advise their products or services. Reo
would like to adopt a LBS if the scale of both side
are big enough.

tst
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Real-time updated data

The service should be phplaping on NFC
principles.

Practicality and ease of use

The best LBS apprently use is Strava, which |
use when cycling in the woods. It's easy to useit-
it's not just the easiness that makes it practical.
mostly “use” the application before and after arid
During a ride | just record the track, so I'm not
“using” the mobile phone in a sense that | would |
touching the screen.

Route planning and scheduling

I'm a bit skeptiodhe idea of augmented reality,
that | would search for a place to eat ad hoc by
looking at the street through the screen. But Ictoy
easily see myself using an app that would allow n
to pre-pinpoint places of interest in a new cifythe
app would add value by giving an
interesting/optimal route to go through all thecgls,
that might be cool.

If the review could be more
detailed

To relate the ratings with specific detalils, i.e.,
products, services, convenience, etc.

Ease of use and privacy respect

ed 1. Ease of uke app.

2. Do not like solicitation from vendors

Learning capability

The app should learn my liked dislikes and be
able to recommend the right products and servize
me and filter out those advertisements and marge
materials that | have no interest in.

he

he

S t
tin

Preference Settings

| should be able to set myg kel dislikes in the
app/system.

Privacy Policy

Vendors should have a good privaahcy and
publish the policy online.

Free service

No cost to the customer - ever.

Up-to-Date Information

Example -- waiting time, sj@ promotions, daily
specials etc. for restaurants.

Location based services should
tied into the vendor's information
systems

location-based services should be tied into the
vendor's information systems so that the location

will also enable vendors to change the informatio
quickly with less maintenance and development
COStS.

bEor vendors providing location-based services, the

based services are dynamic and up-to-date. That

N

Comprehensive service

| want to have one app tioaiges restaurants,

buses, weathers, hotels, cafes, taxis, gas stationg
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hospitals, etc. | do not have to have a few dozen
apps on my mobile devices.

Personalizable

Should be able to be personalized/tpreferences

Personal Privacy

My information will not be used ébher purposes
by the vendors.

Security

My personal information will not be acoads

Control over the data

| should have the right taoee my data from
vendors' database -- so that my movement over t
cannot be tracked.

me

Augmented reality

Be able to integrate/map locabased services
onto/with reality

Opt-in/opt-out/preference setting

s Should be abkake into account users'

preferences, otherwise it can become a nuisance|

Privacy setting

Provide users the flexibility tontwl their privacy
settings (e.qg., to different individuals or grougbs

individuals)

Subject’s Experience with Location-Based Services No

Critical Success Factor

Description

Security of own data

Simple to use

Up-to-dateness of data offered

Correctness of data

Non-intrusive

No push info, only requested infolw# sent when
needed

Fast People don't have time to wait for LBS.
Accurate Data and info has to be correct.
Simple People are usually driving or outdoor, so @aly

perform simple operation.

Real time, accurate information

Information offeéreeed to be real time, accurate
and up to date.

Integration to calendars and
personal memos

Should be able to integrate with calendars and
memos of the users so that it's coordinated artdrb
managed

at

Convenience

Completeness of Information

It's not sufficienjust know the location of a plac

D
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and what service it offers. | want to know that th
service will be available when | want it or it iSrm

to tell me if there is an extensive waiting timél
have to wait more than 30 minutes for a table, |
won't stay.

value. For example, the LBS may tell me there ig a
restaurant nearby and list some reviews, but | want

Standardized data and applicatig

bn Multiple devimesrating systems/apps require
interoperability via standardized formats, otheewig
vendors have to work with multiple standards
(expensive) and/or the reach of services is limiteg

D

Ability to push
information/advertisements to
consumers in vicinity of service
location

Relying on customer's pulling/asking for informati
may be ineffective. Being able to push messages
Via Bluetooth or Wi-Fi to phones in the vicinity
might be useful. AFAIK there are currently no
standards that allow this.

(@)

e.g

Fast

People can get the fast information from iocat
based services.

Changing habits

Somehow, people have to changéshaibom not

every gadget may find that easier. | have neved u
LBS and | am not attracted by the idea in any
circumstance - the opportunity for serendipity and
surprise is much greater when you just wander
around. I'd rather develop my internal mental mij
places, not rely on a smart phone's LBS to do so.
Friends who use LBS tell me that maps are often
of date in any case.

using to using LBS. People who naturally like 4 tr

se

D O

out

uiD

Apps seem designed for impossible small fingstt

Screen size is so small that either the “field iefw/
is tiny (a few streets) (yet readable) or huge (a

district) (but unreadable). An iPad has an advanta
in this respect.

9

Integration of apps and devices

| don't want torasdiple apps nor indeed multipl
devices. It is critical to integrate everything @ainy
one single device and app. Indeed, the notion of

should simply be add-ons to an app-
integrator/aggregator.

[¢2)

independent apps should go out of the window - they

All customers must own
smartphones

has a smartphone. The LBS should be available

While most people have cell phones, not everyone

in

different formats, such as computer or tablet a& w

e
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Good reviews

Often people only post reviews whety @re upset
or disappointed. When they are satisfied, they ddg
not post a review. Businesses may not wish to have
their business listed and risk negative reviews.

Privacy protection

| can control who and how | €harry location with.

Privacy Preservation

Privacy preservation wouldmtéa protection of
user location information without revealing to athe
3rd party without the consent of the user. This Mqu
also include enabling user to control which entity
can have access to the user location informati@n |n
trusted environment.

Publicity of LBS

Wider publicity of LBS, its feates and usefulness
will help to ensure that more people are aware of
such service availability in the area or locatiod a
thus to try the service initially and later to tise
more frequently, once they are familiar with the
service and can see the many benefits of LBS.

Personalization

p ==

The service should know the petqmeserence an(
fill out a lot of non-relevant information to make
recommendation.

User choice

User should control the process byhwvhic
information is sent to them.
Lots of filters needed.
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APPENDIX C

Categorization of Critical Success Factors and theDescriptions Based on Subjects’

Work Experience in the Location-Based Services Indstry

Subject’s Work Experience in the Location-Based Seices Industry = Yes

Critical Success Factor

Description

Benefits from LBS

User should get benefits fromalban-based service,
such as deals recommendation, friend recommenda;
suggestions of a place, tips, etc.

tion

Ease of use and privacy
respected

1. Ease of use of the app.

2. Do not like solicitation from vendors

Subject’s Work Experience in the Location-Based Seices Industry = No

Critical Success Factor

Description

Security of own data

Simple to use

Up-to-dateness of data offere

Correctness of data

Non-intrusive

No push info, only requested infolw# sent when
needed

Fast People don't have time to wait for LBS.
Accurate Data and info has to be correct.
Simple People are usually driving or outdoor, so @aly

perform simple operation.

Convenience

Cost on data access

Functionality/usefulness

Whether the app can peoviich features, functions

Reliability

Whether the app would crash, or makephgne crash

Space taken on phone

Considering how much memawgespwould take,
and whether the app could move from internal mem¢
to SD card

Dry

Real time, accurate

information

Information offered need to be real time, accusate

up to date.
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User choice

Ability to select who will receive assage from me
and whose messages | will receive. For examplé, w
yelp I would only want to send the message to peop
with whom | am going to lunch that day. | wouldtno
want to know where everybody else is eating.

Integration to calendars and
personal memos

Should be able to integrate with calendars and nsemo

of the users so that it's coordinated and batteraged

Adequate sifting and
relevancy of information

As time goes on there will be too much information,
spammy

Availability of data at a cheap
price when travelling abroad

Location based services are most useful in an uhéan
situation. Data roaming prices are extortionate.

Il

Aesthetics

Control

| feel like I'm controlling the app and thpp isn't
controlling me

Mass and seamless
participation by retailers and
service providers

There must be lots of content for access. One also
cannot be limited by data non-sharing across differ
telco providers

Control Don't push content to my phone; only iétjuest the
service.
Ease of use It has to be easy to use or I'll jesipkdoing what I've

been doing

Authentication

The reviews provided for the serieed to be
authenticated by filtering out reviews consideredless
by other users.

Convenience

Assurance of privacy

For me to adopt a locatioretlaervice, i need to be
quite sure that my location (current and histosyyised
for me, not for tracking companies.

Real time updated data

Location-based service dhmitime-sensitive and
accurate.

My personal data is not
tracked by vendors.

Information should be up to
date and accurate.

Efficient

Since the service has a purpose, it néedemplete its
purpose in an efficient manner. | don't want teehto
navigate unnecessarily.

Context awareness

The device and service togethetrlme able to define

or guess what I'm interested in current situation.
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remote locations, this is easy, but e.g. in shappiall
much more complex. This would help with spam andg
information overload

Easy search

Proximity based search should be gssgmssible

Uses must see a benefit to
using a LBS

There must be an incentive for using a LBS. Sewvic

such as GPS for navigation, weather, and restaieaat

useful and provide a benefit to its users. Otlusetty
uses of LBS, such as check-ins for gaming and
Facebook, do not appeal to the masses. It is igfbe
that a proper incentive for use and a sense ofsédcu
privacy must be established for a LBS to be sudgkss

Information update

For the location-based inforomatil think the
information should be updated regularly. People whg
are using the location-based information are eraged
to join the information update.

Completeness of Information

It's not sufficienjust know the location of a place
and what service it offers. | want to know tha th
service will be available when | want it or it isre
value. For example, the LBS may tell me there is a
restaurant nearby and list some reviews, but | wadat
tell me if there is an extensive waiting time.l ifave to
wait more than 30 minutes for a table, | won't stay

Flexibility of viewing

The devices these days ao¢ good enough in
supporting different views of information. For iaste,
chat and text needs small window display but email
might need a bigger window. Devices are not flexibl
enough to support these different needs. Whemiteso
to location-based applications, usually more infation
is needed to be shown such as search results of
restaurants. Small screens are not suitable cegasyt to
identify these locations. Users get frustrated raag
abandon the device.

Up to date info

| don't want to be directed to staarant which was
closed two months ago.

Standardized data and
application

Multiple devices/operating systems/apps require
interoperability via standardized formats, otheewis
vendors have to work with multiple standards
(expensive) and/or the reach of services is limited

Ability to push
information/advertisements tg
consumers in vicinity of
service location

Relying on customer's pulling/asking for informatio
may be ineffective. Being able to push messages e.(
Via Bluetooth or Wi-Fi to phones in the vicinity gt
be useful. AFAIK there are currently no standata t

)

allow this.




75

Speed of service response

While | am at the logatiwould expect the system IJo

respond in real time to my request, e.g., app shoul
respond with minimum delay; search results shall
appear instantaneously.

Fast

People can get the fast information from iocabased
services.

Customizable

The service needs to be customizattlecouser so
they can incorporate their personal preferences.

Opt-in

People should be able to choose, each agny &éwme or
blanket permission, how they will be included by
retailers using LBS.

Changing habits

Somehow, people have to changéshaibom not
using to using Ibs. People who naturally like o tr
every gadget may find that easier. | have nevel use
LBS and | am not attracted by the idea in any
circumstance - the opportunity for serendipity and
surprise is much greater when you just wander atou
I'd rather develop my internal mental map of places
rely on a smart phone's LBS to do so. Friends vg® U
LBS tell me that maps are often out of date in ease.

uiD

Apps seem designed for impossible small fingstt

Screen size is so small that either the “fieldiefw is
tiny (a few streets) (yet readable) or huge (aidi3t
(but unreadable). An iPad has an advantage in this
respect.

Integration of apps and
devices

| don't want to use multiple apps nor indeed mldtip
devices. It is critical to integrate everything @any
one single device and app. Indeed, the notion of
independent apps should go out of the window - the
should simply be add-ons to an app-
integrator/aggregator.

All customers must own
smartphones

While most people have cell phones, not everyoseah
smartphone. The LBS should be available in difiere
formats, such as computer or tablet as well.

Good reviews

Often people only post reviews whety thire upset or
disappointed. When they are satisfied, they dgoet
a review. Businesses may not wish to have their
business listed and risk negative reviews.

List of available service must

be current

Consumers may be frustrated when they attempt to
access a service that is no longer available. For

example, if a customer goes to a restaurant aftating

a
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a review about a particular dish, and then fin@dg the
dish is no longer on the menu; that could be amwpyi

Balance between user's
privacy and usefulness

Intrusion

No push info

Privacy protection

| can control who and how | ghary location with.

Credibility of customers

Interaction Level with
Location-based Services

Adding more usage of the location based servicés wi
add value to this facility. Restaurants and commérc
outlets are already using these as an advertisetjum
for people who use location services to detecthnhear
attractions/services.

l.e. if games that are developed based on location
services (giving users more reason to use location
services), this can further increase usage ofstrgice,
giving rise to greater advertising/promotional
opportunities which are already location dependent

Scale of both side of users

There are two sidesef networks in the LBS
applications.one uses it as a consumer who wdirido
useful information and the other one use it asatqim
to advise their products or services. People wbked
to adopt a LBS if the scale of both side are bigugyh.

Privacy preservation

Privacy preservation would mi&e protection of use
location information without revealing to other 3rd
party without the consent of the user. This wousd a
include enabling user to control which entity cavén
access to the user location information in a tdiste
environment.

Real-time updated data

The service should be phplatping on NFC
principles.

Publicity of LBS

Wider publicity of LBS, its featas and usefulness wil
help to ensure that more people are aware of such
service availability in the area or location andsho try
the service initially and later to use it more freqtly,
once they are familiar with the service and cantsee
many benefits of LBS.

Personalization

The service should know the petqme&erence and
fill out a lot of non-relevant information to make
recommendation.

User choice

User should control the process by lwimformation is
sent to them.
Lots of filters needed.
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Practicality and ease of use

when cycling in the woods. It's easy to use --itgihot
just the easiness that makes it practical. | mdsgg”
the application before and after a ride. Duringda,rl
just record the track, so I'm not “using” the mebil
phone in a sense that | would be touching the acree

The best LBS appréntly use is Strava, which | use

Route planning and schedulir

1g'm a bit skeptical to the idea of augmented rgalitat |
would search for a place to eat ad hoc by lookingea
street through the screen. But | could easily sgseth
using an app that would allow me to pre-pinpoimtcgk
of interest in a new city. If the app would addueaby
giving an interesting/optimal route to go throudjitlze
places, that might be cool.

If the review could be more
detailed

To relate the ratings with specific details, ipFgducts,
services, convenience, etc.

Personal privacy

My information will not be used &ther purposes by
the vendors.

Security

My personal information will not be accas$s

Control over the data

| should have the right tngee my data from vendor
database -- so that my movement over time cannot |
tracked.

12)

he

Personalizable

Should be able to be personalized/tpreferences

Comprehensive service

weathers, hotels, cafes, taxis, gas stations, tadspetc.

devices.

| want to have one app tloiges restaurants, buses

| do not have to have a few dozen apps on my mobile

Py

Up-to-Date Information

Example -- waiting time, sj@@ promotions, daily
specials etc for restaurants.

Location based services
should be tied into the
vendor's information systems|

For vendors providing location-based services, the
location-based services should be tied into theloes
information systems so that the location basedsesv
are dynamic and up-to-date. That will also enable
vendors to change the information quickly with less
maintenance and development costs.

Privacy policy

Vendors should have a good privaglcy and publish
the policy online.

Free service

No cost to the customer - ever.

Learning capability

The app should learn my liked dislikes and be able
to recommend the right products and services tamae
filter out those advertisements and marketing melter
that | have no interest in.
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Preference settings

| should be able to set myg kel dislikes in the
app/system.

Augmented reality

Be able to integrate/map locabased services
onto/with reality

Opt-in/opt-out/preference
settings

Should be able to take into account users' preteen
otherwise it can become a nuisance.

Privacy setting

Provide users the flexibility tontml| their privacy
settings (e.qg., to different individuals or grougbs
individuals)
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Please rank the importance of the followingical success factors for location-based

services from 1 to 15, with 1 being the most ingrt2 being the second most
important, etc. You can use the number 1 to 15YDbkce.

Personalizable/Preference Setting

Ability to customize and personalize location-baservices to user’s preferences, se
likes and dislikes, set when user wants informatielivered to him/her, control which
information to send, etc.

t

Real-Time/Up-To-Date Information
Information provided should be real-time, up-toegjatorrect, accurate, complete, and
relevant.

Usefulness/Benefits
Usefulness of the information and benefits to baaghfrom using location-based
services such as special deals, discount coupestaurant suggestions, etc.

Speed
Ability to obtain information fast from location-bad services.

Cost
Data roaming prices, cost of location-based sesvagplications, etc.

Standards and Platform Independence
Interoperability between devices, operating systentsapplications.

Aesthetics
Interfaces are pleasant to view and informatidaysut nicely.

Simple/Ease of Use
Location-based services should be easy to usego@mt to use, and with easy and
simple search interfaces.

Smart Location-Based Services
Ability of devices and services to be aware of entilocations, contexts, and/or learn
the users’ likes and dislikes.

Quality of Reviews
Specific, detailed, and useful reviews of prodaetd services.
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Privacy
Protection of users’ information. Ability to contnwhich entity has access to the user
information.

(7]

Integrated Applications/Services
Should have one or two applications that integaditthe services such as restaurants
buses, weathers, gas stations, hospitals, eteahsif having multiple applications that
provide different services.

Reliability
Applications should not crash and services showdys be available.

Size of Applications
Applications should not take much memory space.

Publicity of Location-Based Service
Wider publicity of location-based services, itstieas, and usefulness.
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Part 2

Please rate the importance of the each of theviolig critical success factors for
location-based services.

Personalizable/Preference Setting
Ability to customize and personalize location-basedrices to user’s preferences, set likes anikesslset
when user wants information delivered to him/hentool which information to send, etc.

1 2 3 4 5 6 7 8 9
Unimportant Of Little Moderately Important Very
Importance Important Important
Real-Time/Up-To-Date Information
Information provided should be real-time, up-toejatorrect, accurate, complete, and relevant.
1 2 3 4 5 6 7 8 9
Unimportant Of Little Moderately Important Very
Importance Important Important

Usefulness/Benefits

Usefulness of the information and benefits to hiaeghfrom using location-based services such asiape
deals, discount coupons, restaurant suggestians, et

Cost

1 2 3 4 5 6 7 8 9
Unimportant Of Little Moderately Important Very
Importance Important Important
Speed
Ability to obtain information fast from location-bad services.
1 2 3 4 5 6 7 8 9
Unimportant Of Little Moderately Important Very
Importance Important Important
Data roaming prices, cost of location-based sesvégmplications, etc.
1 2 3 4 5 6 7 8 9
Unimportant Of Little Moderately Important Very
Importance Important Important
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Standards and Platform Independence
Interoperability between devices, operating systantsapplications.

1 2 3 4 5 6 7 8 9
Unimportant Of Little Moderately Important Very
Importance Important Important
Aesthetics
Interfaces are pleasant to view and informatidaysut nicely.
1 2 3 4 5 6 7 8 9
Unimportant Of Little Moderately Important Very
Importance Important Important

Simple/Ease of Use

Location-based services should be easy to useeotem to use, and with easy and simple search

interfaces.
1 2 3 4 5 6 7 8 9
Unimportant Of Little Moderately Important Very
Importance Important Important

Smart Location-Based Services
Ability of devices and services to be aware of entilocations, contexts, and/or learn the usekssliand

dislikes.
1 2 3 4 5 6 7 8 9
Unimportant Of Little Moderately Important Very
Importance Important Important
Quality of Reviews
Specific, detailed, and useful reviews of prodiatd services.
1 2 3 4 5 6 7 8 9
Unimportant Of Little Moderately Important Very
Importance Important Important

Privacy

Protection of users’ information. Ability to contnwhich entity has access to the users’ information

1
Unimportant

2

3
Of Little
Importance

4

5
Moderately
Important

6

7
Important

8

9
Very
Important




Integrated Applications/Services
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Should have one or two applications that integaditthe services such as restaurants, buses, weatfas
stations, hospitals, etc. instead of having mudtggbplications that provide different services.

1 2 3 4 5 6 7 9
Unimportant Of Little Moderately Important Very
Importance Important Important
Reliability
Applications should not crash and services showdys be available.
1 2 3 4 5 6 7 9
Unimportant Of Little Moderately Important Very
Importance Important Important
Size of Applications
Applications should not take much memory space.
1 2 3 4 5 6 7 9
Unimportant Of Little Moderately Important Very
Importance Important Important
Publicity of Location-Based Services
Wider publicity of location-based services, itstieas, and usefulness.
1 2 3 4 5 6 7 9
Unimportant Of Little Moderately Important Very
Importance Important Important
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Part 3

In this part of the survey, we are interested inry@emographic information. Please
answer the following questions by circling the agprate answers.

1. Your age

16-20 26-30 36-40 46-50
21-25 31-35 41-45 51-55
56 and above

. Your gender
Female Male
. Highest education level attained
High school Bachelor Ph.D.
Associate Master Other :

. Please indicate the number of years and monthsewfgxperience with any kind of
mobile services : years nmenth

. Please indicate the number of hopes week that you spend using any mobile
serviceqto the nearest hour): hours/week

. Do you use any kind of location-based services? _Yes ____No

If Yes:

* Please indicate the number of years and monthewfexperience with any kind
of location-based services years months

* Please indicate the number of hopes week that you spend using any location-
based servicgso the nearest hour): hours/week

. Do you work in the location-based services inddstry  Yes ____No

If Yes:

* Please indicate the number of years and monthewfexperience working in the
location-based services industry years months

» Current job title in the location-based servicetustry(e.g., programmer,
consultant, developer):
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Please indicate your level of agreement or disagrest with the following questions:

8.

9.

In general, location-based services are attractive.

1 2 3 4 5 6 7
Strongly  Disagree  Somewhat Neither Somewhat  Agree Strongly
Disagree Disagree Agree nor Agree Agree

Disagree
In general, location-based services are useful.

1 2 3 4 5 6 7
Strongly  Disagree =~ Somewhat Neither Somewhat Agree Strongly
Disagree Disagree Agree nor Agree Agree

Disagree
10.In general, location-based services are valuable.

1 2 3 4 5 6 7
Strongly  Disagree  Somewhat Neither Somewhat  Agree Strongly
Disagree Disagree Agree nor Agree Agree

Disagree
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