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Location-based services deployed by governments can be used to assist people manage
emergencies via their mobile handsets. Research delineating the acceptance of public ser-
vices in the domain of emergency management has been scantly investigated in informa-
tion systems. The main aim of this study is to assess the viability of location-based mobile
emergency services by: (i) exploring the issues related to location-based services and their
nationwide utilisation for emergency management; (ii) investigating the attitudinal and
behavioural implications of the services; and (iii) examining the social acceptance or rejec-
tion of the services and identify the determinants of this acceptance or rejection. The
results reveal that both attitude and perceived usefulness demonstrate a good prediction
power of behavioural intention. Although perceived ease of use was found not to be a pre-
dictor of attitude, the results affirm its influence on perceived usefulness. The results also
demonstrate the role of trust as the most influential determinant of individual perception
of the usefulness of the services. Further, the results indicate that only the collection of per-
sonal location information, as a perceived privacy concern, had a significant negative
impact on trust. Implications and future research are also discussed.

� 2013 Elsevier Ltd. All rights reserved.
1. Introduction

Emergencies and disasters have been part of our existence since the recording of history and will always be part of the
continuing cycle of life and death. The 2001 terror attacks on New York City, the 2004 Indian Ocean Tsunami, the 2010 Haiti
earthquake, and the 2012 Hurricane Sandy in the United States and Canada are just a few telling examples of what societies
can endure. According to the United Nations’ International Strategy for Disaster Reduction Platform (2005), one of the main
reasons for the loss of life in an emergency event is lack of early warning information. Therefore, in response to the lack of
timely information, governments around the world have been exploring mobile phones as an additional feasible channel for
disseminating information to people in emergency situations. The Short Message Service (SMS) and the Cell Broadcast Ser-
vice (CBS) currently represent the feasible services that could be utilised for geo-specific emergency purposes as they can
operate with almost all kinds of mobile handsets available today (Aloudat and Michael, 2010). We call such a service ‘‘loca-
tion-based mobile government service for emergency management’’.

Samsioe and Samsioe (2002) argued that an electronic service that has location capabilities should be able to fulfil the
following three separate activities so as to be accurately defined as a location-based service (LBS): (i) estimate the location
of the device; (ii) produce a service based on the estimated location; and (iii) deliver the location-enhanced service to that
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device. Accordingly, location-based services (LBS) for emergency management would involve the following: first, the loca-
tion of the mobile handset can be estimated by using Cell-ID related technologies (Spiekermann, 2004); second, the mobile
telecommunications network can produce an emergency information service, formed as an SMS or CBS, on events such as
fire, flood, heavy rain, or hurricane, around the estimated location; and third, the warning message can then be sent to mo-
bile handsets in the vicinity of the emergency to alert people.

After examining the related literature, it is clear that there is a marked scarcity of theoretical and empirical research that
touches on the issues pertaining to the nationwide deployment of LBS for emergency management by governments. Further-
more, early studies have neglected the assessment of the acceptance and adoption of these services, along with their deter-
minants, in the public domain. Accordingly, we seek to fill this gap by assessing the viability of location-based mobile
government services within the national emergency management arrangements; Australia as a case study. To achieve this,
we aim to investigate the social acceptance or rejection of location-based mobile government emergency services in Austra-
lia and identify the determinants of the acceptance or rejection.

The rest of this paper is organised as follows. Section 2 reviews the existing literature on the issues related to utilising LBS
for emergency management. Section 3 develops a research model that demonstrates the acceptance of the services and their
determinants. Section 4 describes the research method applied in this study. Section 5 reports the data analysis conducted to
test the research model and Section 6 provides a discussion of the results. The contributions and limitations of this study and
directions for future research are discussed in Section 7.
2. Issues related to LBS and emergency management

2.1. Visibility of LBS as a solution for emergency management

An individual may not be aware of the possible utilisation of location-based mobile phone services for emergency man-
agement and, therefore, it could be argued that the direct advantages or disadvantages of such utilisation would not be vis-
ible to him or her (Karahanna et al., 1999; Kurnia and Chien, 2003). An early explanation of these common phenomena came
from Zajonc (1968) who defined it as the ‘‘mere exposure effect’’. This describes the case where a person does not know or
has little knowledge about a phenomenon, but by repeatedly exposing him or her to related stimulus objects, the repetition
is capable of changing his or her beliefs towards the phenomenon either positively or negatively.

One of the key attributes of the Diffusion of Innovation (DOI) Theory by Rogers (1962) is observability, which was later
segmented by Moore and Benbasat (1991) into two distinct constructs of demonstrability and visibility. The interpretation
of visibility surmises that an innovation may not be new, but its benefits could be unknown to the public or even to govern-
ments. This is probably the case with LBS where these services have been available for several years, yet their general usage
rates, specifically in the domain of emergency management are still extremely limited worldwide (Frost and Sullivan
research service, 2007; O’Doherty et al., 2007; Aloudat and Michael, 2011).
2.2. The quality features of location-based emergency services

Service quality is defined as ‘‘a global judgement, or attitude, relating to the superiority of the service’’ (Parasuraman et
al., 1988, p. 16).The quality of a service is, therefore, a result of subjective understanding, evaluation, and judgement of its
merits. This understanding could, unfortunately, raise several judgement-related issues regarding the desired features of a
service. Such issues could be easily augmented in the world of electronic services (e-services), such as LBS, especially in the
absence of widely accepted and reliable instruments to quantifiably measure the quality features of an e-service. As a direct
result of the absence of ‘‘agreed-upon’’ e-service quality models for all kinds of e-services, researchers have been compelled
to use traditional service quality scales, such as the SERVQUAL model of Parasuraman et al. (1988), to measure the quality
features of e-services (Liljander et al., 2002). In these traditional models however the interpersonal character of the delivery
has the main impact on determining the quality of the service and, therefore, such models cannot truly be applied to the
paradigm of e-services (Boshoff, 2007). Several studies suggested alternative instruments to measure e-service quality.
Examples include Kaynama and Black (2000), and Zeithaml et al. (2000, 2002). But, Boshoff (2007) strongly argued that most
of these proposed instruments had flaws since they were either too narrowly focused on a specific kind of e-services or failed
to address the e-service from the perspective of the medium through which the service is provided or delivered.

In general, the quality of an e-service has been discerned as a multifaceted concept with different dimensions proposed
for different service types (Zeithaml et al., 2002; Zhang and Prybutok, 2005). Unfortunately, in the context of LBS there is no
existing consummate set of dimensions that can be employed to measure the quality features of the services and, subse-
quently, to measure their impact on an individual’s opinion about the utilisation of the services for emergency management.
Therefore, defining a dimensional measurable set for location-based mobile phone emergency services would not be a
straightforward task since there is almost no scholarly research regarding such a set. Nonetheless, the quality dimensions
of a location-based mobile phone service that are expected to be relevant to emergency situations were adapted from
Liljander et al. (2002), but were revised to accurately reflect the quality measurements of LBS in their new context (i.e. emer-
gency management). The dimensions include reliability, responsiveness, customisation, assurance/trust, and user interface.

The interpretation of the reliability concept follows Kaynama and Black (2000), Zeithaml et al. (2002)
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It is reasonable to postulate that the success of a location-based mobile phone emergency service depends on the ability
of the solution provider to disseminate the service information to a large number of people in a timely fashion. Due to the
fact that fast response to changing situations or to people’s emergent requests is considered as providing timely information,
then timeliness is closely related to responsiveness (Lee, 2005). Therefore, investigating the responsiveness of the LBS would
be relevant in this context. In general, examining the influence of currency, accuracy, and responsiveness quality features on
public opinion is expected to provide an insight into the extent to which LBS is generally considered sufficiently trustworthy
to be utilised for emergency management.

The User interface dimension comprises factors such as aesthetics, which could not be evaluated in this exploratory re-
search as respondents will not have access to the LBS enabled applications for emergency management. Customisation refers
to the state where information is presented in a tailored format to the user. Since LBS is customised based on the location of
the recipient’s mobile handset and also on the type of information being sent, customisation is already an intrinsic quality in
the core features of location-based mobile phone emergency services. Therefore, the service quality dimensions that are ex-
pected to impact on the acceptance or rejection of location-based mobile phone emergency service, and accordingly are
investigated include:

(1) Perceived currency: the perceived quality of presenting up-to-the-minute service information during emergencies.
(2) Perceived accuracy: the individual’s perception about the conformity of location-based mobile phone emergency ser-

vice with its actual attributes of content, location, and timing.
(3) Perceived responsiveness: the individual’s perception of receiving a prompt information service in the case of an

emergency (Parasuraman et al., 1988; Liljander et al., 2002; Yang et al., 2003).

2.3. Risks of utilising LBS for emergency management

Risk of varying types exists on a daily basis in human life. Koller (1988) believed that the nature of the situation deter-
mines the type of risk and its potential effects. In extreme situations such as emergencies, risk perceptions stem from the fact
that the sequence of events and the magnitude of the outcome are usually unknown or cannot be totally controlled. Risky
situations affect public confidence in technology used in such situations (Im et al., 2008). Uncertainty is a salient element of
risk. Two distinct types of uncertainty have been differentiated by Bensaou and Venkatraman (1996): behavioural and envi-
ronmental. In the context of LBS, behavioural uncertainty arises when users cannot ascertain the behavioural actions of other
LBS parties, especially in extreme events. Risk perceptions may be projected here in several forms. First, a personal risk could
be perceived because the LBS user may not be able to guarantee that the service provider will fulfil its expected role under
extreme emergency conditions. Physical, psychological, and social risk perceptions could all be envisaged here as personal
risks (Jacoby and Kaplan, 1972). Second, the decision might hold a perception of economic risk as it might lead to a monetary
loss in private properties or assets. Third, a privacy risk may be perceived since there can be some concerns that the service
provider would act opportunistically in emergencies in a way that would disclose valuable personal information to other
parties, collect an inordinate amount of information, or use the collected information for purposes other than and beyond
the emergency situation itself and without any prior consent from the LBS user.

The second type of uncertainty is environmental, which originates because emergencies, by their nature, cannot usually
be predicted in their exact timing or severity. Thus, the LBS user may reasonably assume that in an extreme condition the
underlying infrastructure supporting location-based mobile phone emergency services would be compromised as in any
other telecommunications model. Several risk perceptions may also be projected here. First, a perception of a personal risk
could originate when the user is uncertain whether or not the LBS infrastructure would cope with the emergency situation,
which might lead to a potential risk to the personal safety or the safety of important others (i.e. family members, friends, or
working companions). Again, physical, psychological and social risk perceptions could all be conceived here as personal risks
(Jacoby and Kaplan, 1972). Second, a perception of a performance risk emanates from the possibility that the location-based
emergency service may suffer or not perform as it is intended or desired. There may not be a perception of a direct personal
risk to the individual’s own safety, but the idea of a service failure when it is most needed could increase concerns about
service performance and resilience in emergencies. A third environmental risk could be perceived financially when there
is a possibility of monetary loss of private property or assets due to service failure (Featherman and Pavlou, 2003).

2.4. Trust in LBS for emergency management

Trust has long been regarded as an important aspect of human interactions and mutual relationships. Basically, any in-
tended interaction between two parties proactively requires an element of trust predicated on the degree of certainty in
one’s expectations or beliefs of the other’s trustworthiness (Mayer et al., 1995; Li, 2008). In the ‘‘relatively’’ uncertain envi-
ronments of e-services, including LBS (Kaasinen, 2005; Lee, 2005), uncertainty leads individuals to reason about the capabil-
ities of LBS and its expected performance in emergency situations, which eventually brings them to either trust the service
by willingly agreeing to use it or distrust the service by simply refusing to use it. In emergencies, individuals may consider
the possible risks associated with LBS before using such services. Therefore, individuals are likely to trust the service and
engage in a risk taking relationship if they perceive that the benefits of using LBS surpass its risks. However, if high levels
of risk are perceived, then it is most likely that individuals will not have trust in the service and, therefore, will not engage
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in risk-taking behaviour by using it (Mayer et al., 1995). Consequently, it could be posited that trust in an LBS is a pivotal
determinant of utilising the services for emergency management where great uncertainty is always present.

Trust has generally been defined as the belief that allows a party to willingly become vulnerable to the trustee after having
taken the characteristics of the trustee into consideration, whether the trustee is another person, a product, a service, an insti-
tution, or a group of people (McKnight and Chervany, 2001). In our context, the definition encompasses trust in the govern-
ment providing the service and trust in the technology and underlying infrastructure through which the service is provided
(Carter and Bélanger, 2005). But, since willingness to use the location-based mobile phone emergency service is an indication
that the person has considered the characteristics of both the service and the service provider, including any third parties,
then it is highly plausible to say that investigating trust propensity in the service will provide a prediction of trust in both
the service and its provider. The ability to provide such a prediction is based upon the importance of trust in the service
and its underlying technologies, which has been clearly recognised before in acceptance and adoption literature (Kini and
Choobineh, 1998; Kim et al., 2001). It could be argued, however, that trust should be examined with the proposition that
the person knows or, at least, has a presumption of knowledge about the service, its benefits, and the potential risks associated
with its utilisation. Nonetheless, it should be noted here that trust, per se, is a subjective interpretation of the actual trustwor-
thiness of the service, given the current extremely limited utilisation of LBS in the domain of emergency management.
2.5. Privacy concerns pertaining to LBS emergency services

A classical and commonly quoted definition of privacy is that it is ‘‘the claim of individuals, groups, or institutions to
determine for themselves when, how, and to what extent information about them is communicated to others’’ (Westin,
1967, p. 7).

In the context of LBS, the traditional commercial use of the services where a high level of detail about the user’s informa-
tion is regularly available for the mobile service provider, may not raise much sensitivity towards privacy from users since
the user’s explicit consent is a prerequisite for initiating the services in most cases. However, in emergencies, pertinent gov-
ernment departments and law enforcement agencies have the power to temporarily set aside the person’s right to privacy by
not informing the person when, where, and for how long his or her personal information would be collected and/or moni-
tored. This is based on the assumption that the consent of the person is already implied when location information is col-
lected and/or monitored in emergency situations. Nonetheless, the idea of their personal information perennially availability
to other parties and the belief that the individual has incomplete control or no control over the collection and/or surveillance,
the extent, the duration, the timing, or the amount of information being collected could raise privacy concerns.

Good intentions are generally assumed in the relation between the government and its people, as governments usually
communicate with the individuals in regard to what kind of data will be collected in emergencies, the extent of the collec-
tion, and when data will be collected. However, the implications of suspending consent of the person, even temporarily, may
have long-term adverse effects and negative impacts on public perception of LBS solutions in general. This also has the po-
tential to generate debate on the right of the individual in an absolute privacy state and the power of governments to dis-
pense with that right of privacy (Perusco et al., 2006), even when the services are suggested by the government for
emergency management purposes.

Four privacy concerns have been identified by Smith et al. (1996). They are collection, unauthorised secondary use, errors in
storage, and improper access of the collected data. These concerns can be examined when investigating privacy concerns per-
taining to LBS (Junglas and Spitzmuller, 2006). Collection is defined as the concern that extensive amounts of location infor-
mation or other personal identifiable information would be collected by the government when using LBS during
emergencies. Unauthorised secondary use is defined as the concern that information is collected for emergency purposes
using LBS, but will ultimately be used for other purposes by the government without the explicit authorisation/consent of
the individual for those other uses. Errors in storage describe the concern that the procedures taken to protect against acci-
dental or deliberate errors in storing the location information while utilising LBS are inadequate. Improper access is the con-
cern that the stored location information is accessed by parties in the government who do not have the authority to do so.
3. Research model and hypotheses development

A special adaptation of the Theory of Reasoned Action (TRA) (Fishbein and Ajzen, 1975; Ajzen and Fishbein, 1980) has
been introduced by Davis (1986, 1989) in the form of a Technology Acceptance Model (TAM). According to TRA, the actual
behaviour of an individual is determined by the individual’s intention to perform that behaviour. Such intention is the result
of a joint function and/or influence of the subjective norms and the individual’s attitude towards engaging in that specific
behaviour. TAM postulates that the usage of a technology (i.e. the actual adoption of the technology) can be predicted as
behaviour by the individual’s intention to use the technology. The individual’s intention to use can be determined by his
or her attitude towards using that technology. In TAM, both the attitude and intention are postulated as the main predictors
of accepting the technology. The attitude is presumed to act as a mediator between the behavioural intention and two key
influential beliefs: the perceived ease of use of the technology, and its perceived usefulness. TAM posits a direct link between
perceived usefulness and behavioural intention. The model also posits that the perceived usefulness of the technology is di-
rectly influenced by the perceived ease of use of that technology.
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Firstly and based on original TAM, the following hypotheses are formulated:

H1. Intention to use location-based mobile phone emergency services is positively related to attitude towards the services.

H2. Intention to use location-based services in emergencies is positively associated with perceived usefulness of the
services.
H3. Attitude towards location-based mobile phone emergency services is positively associated with perceived usefulness of
these services.
H4. Attitude towards using location-based mobile phone emergency services is positively associated with perceived ease of
use of the services.
H5. Perceived ease of use of location-based services has a positive impact on perceived usefulness of the services for emer-
gency management purposes.

Due to its parsimony and predictive power, TAM has been widely applied, empirically validated, and extended in many
studies related to user acceptance of information technology, (see for example, Venkatesh, 2000; Venkatesh and Davis, 2000;
Pavlou, 2003; Djamasbi et al., 2010; Mouakket and Al-Hawari, 2012). However, TAM is a general model that only provides
overall information about technology acceptance and usage and does not specify the determinants of perceived usefulness
and perceived ease of use as the two main beliefs included in the model. Therefore, further information is needed regarding
the specific factors that may affect a certain technology’s usefulness and ease of use from individual perspective; as this can
guide the design and development of the technology in the right direction (Mathieson, 1991). Indeed, Venkatesh and Davis
(2000) suggested that user behavioural beliefs included in TAM could be affected by external variables. TAM also theories
that the effects of external variables on intention to use are mediated by perceived usefulness and perceived ease of use
(Venkatesh, 2000). As such, this research utilises visibility, perceived risk, perceived service quality, perceived privacy con-
cerns, and trust as external factors affecting perceived usefulness and perceived ease of use in TAM.

The rest of the research hypotheses, presented in the following sections, are completely consistent with the structural
formulation of TAM and do not violate in any way TAM’s grounded theory of TRA. All the hypothesised effects of the external
constructs in the proposed research model would only be exhibited on the internal variables of the model (i.e. attitude and
intention) through the full mediation of TAM’s internal beliefs (i.e. perceived usefulness and perceived ease of use). Any other
arrangement beside those mentioned must be considered as another model, and not TAM.

3.1. Effect of perceived service quality on perceived usefulness

It could be posited that an individual perception of how useful LBSs are in emergencies would be highly influenced by the
degree to which the individual perceives the services to be accurate, current, and responsive. The research conceptual model
follows the same rationale as TAM, which postulates the perceived ease of use of a technology as a direct determinant of its
perceived usefulness. Perceived ease of use is defined as the degree to which the individual believes that using LBS would be
free of physical and mental effort (Davis, 1989). It is then justifiable to postulate that ease of use is directly related to tech-
nical service quality features of LBS since the individual’s evaluation of the service’s ease of use is closely associated with the
convenient design of the service itself. This is perhaps why ease of use has been conceived by several researchers as one of
the core dimensions of service quality (Zeithaml et al., 2002; Yang et al., 2003; Zhang and Prybutok, 2005). Building upon this
and following the trails of TAM, the currency, accuracy, and responsiveness service quality constructs are theorised in the
research model as direct determinants of the perceived usefulness of the location-based mobile phone emergency service.
The following hypotheses are proposed:

H6a. There is a positive relationship between perceived responsiveness of the location-based mobile phone emergency
service and its perceived usefulness.
H6b. There is a positive relationship between the perceived currency of the location-based mobile phone emergency service
and its perceived usefulness.
H6c. There is a positive relationship between the perceived accuracy of the location-based mobile phone emergency service
and its perceived usefulness.
3.2. Effect of visibility on perceived usefulness

Visibility is defined as the extent to which the actual use of location-based mobile phone emergency service is observed
as a solution by the individual. Following a line of reasoning in former studies, such as Karahanna et al. (1999) and Kurnia
and Chien (2003), the perception of an individual of the usefulness of the location-based mobile phone emergency service is
positively related to the degree to which the service solution is visible to that individual. The following hypothesis is
presented:
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H7. Perceived usefulness of the location-based mobile phone emergency service increases as the visibility of the service
application increases in the context of use.
3.3. Effect of perceived risk on perceived usefulness

As it is practically rational to believe that the individual would perceive different types of risk during an emergency sit-
uation, it might be quite difficult to examine each risk facet as being separate to others since they can be inextricably inter-
twined in such situations. Therefore, following the theoretical reasoning of Pavlou (2003), the perceived risks will be
investigated as a higher-order uni-dimensional concept that embraces the two types of uncertainty identified earlier, that
is, behavioural and environmental.

A number of former studies have shown that public perceptions of the inherent risks in e-services can be a pivotal barrier
to the acceptance of the services (Campbell and Goodstein, 2001; Featherman and Pavlou, 2003; Pavlou and Gefen, 2004;
Heijden et al., 2005; Lee and Rao, 2005; Xu et al., 2005; Junglas and Spitzmuller, 2006; Horst et al., 2007). But, more impor-
tantly, in the mobile telecommunications environment people feel more vulnerable to the risks of the underlying technol-
ogies since there are always concerns about information loss or delivery failure because of the nature of the media through
which information is usually delivered to them (Bahli and Benslimane, 2004).

Based on the interpretations of Pavlou and Gefen (2004) and Heijden et al. (2005), the perceived risk is defined as the
individual belief as to the potential loss and the adverse consequences of using location-based mobile phone emergency ser-
vices and the probability that these consequences may occur if the services solution is used for emergency management.
Bearing in mind the high degree of uncertainty that is usually associated with emergency situations, it is argued that per-
ceptions of risk would have a highly negative impact on individual perception of the usefulness of location-based mobile
phone emergency services. Therefore, the following hypothesis is presented:H8 Perceived risks from using location-based
mobile phone emergency services have a negative influence on the perceived usefulness of the services.
3.4. Effect of trust on perceived usefulness

Despite the general consensus of the existence of a mutual relationship between trust and risk, the two concepts should
be investigated separately when examining their impact on public acceptance of LBS since they usually show different sets of
antecedents (Junglas and Spitzmuller, 2006). Trust and perceived risks are primarily essential constructs when uncertainty is
present (Mayer et al., 1995). However, each has a different type of interrelationship with uncertainty. While uncertainty aug-
ments the risk perceptions of using location-based mobile phone emergency services trust reduces the individual’s concerns
regarding the possible negative consequences of using the services, thus alleviating the uncertainty around services perfor-
mance. Therefore, since trust in the LBS can lessen uncertainty associated with the services, thus reducing the perceptions of
risk, it is theorised that the perceived risk is negatively related to an individual’s trust in the service. This is in line with a
large body of former empirical research, which supports the influence of trust on perceptions of risk (Gefen et al., 2003).
In addition, by reducing uncertainty trust is assumed to create a positive perspective regarding the usefulness of the services
and provide expectations of an acceptable level of performance. Accordingly, trust is postulated to positively influence the
perceived usefulness of location-based mobile phone emergency services and, therefore, the following hypotheses could be
proposed:

H9. Trust in location-based mobile phone emergency services positively influences the perceived usefulness of the services.
H10. Trust in location-based mobile phone emergency services negatively impacts the risks perceived from using the
services.
3.5. Effects of perceived privacy concerns on usefulness, trust, and risk

Perceived privacy concerns are expected to have a direct negative impact on the perceived usefulness of LBS. In addition,
other prominent constructs of trust and perceived risks are also assumed to have mediating effects on the relationship be-
tween perceived privacy concerns and perceived usefulness since both constructs (i.e. trust and perceived risks) could be
reasonably regarded as outcomes of the individual assessment of the privacy concerns (Junglas and Spitzmuller, 2006).
For instance, if a person is not greatly concerned about the privacy of his or her location information, then it is most likely
that that individual trusts the services, thus perceiving them to be useful. On the other hand, if the perceptions of privacy
concerns are high, the individual would probably not engage in a risk taking behaviour, due to the high levels of risks per-
ceived, thus resulting in lower perceptions of the usefulness of the services. Building on this reasoning, the perceived privacy
concerns are theorised in the research model as direct determinants of both trust and risk perceptions. While the perceived
privacy concerns are postulated to have a negative impact on trust in the services, they are theorised to positively influence
on the perceived risks associated with using LBS.

Reductions in information privacy are generally the product of two types of activities: observing information about the
person and sharing this information with others (Bridwell, 2007). Accordingly, the influences of two pertinent privacy con-
cerns (i.e. collection and unauthorised secondary use) on individual acceptance of location-based mobile phone emergency
services are proposed as the bases for the following hypotheses:
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H11a. Collection as a perceived privacy concern negatively impacts the perceived usefulness of location-based mobile phone
emergency services.
H11b. Unauthorised secondary use as a perceived privacy concern negatively impacts the perceived usefulness of location-
based mobile phone emergency services.
H12a. Collection as a perceived privacy concern has a negative impact on trust in location-based mobile phone emergency
services.
H12b. Unauthorised secondary use as a perceived privacy concern has a negative impact on trust in location-based mobile
phone emergency services.
H13a. Risks perceived from using location-based mobile phone emergency services are positively associated with perceived
privacy concerns about collection.
H13b. Risks perceived from using location-based mobile phone emergency services are positively associated with perceived
privacy concerns about unauthorised secondary use.

Based on the proposed hypotheses, the research conceptual model is illustrated in Fig. 1.
4. Research method

4.1. Research context

Rapid proliferation of mobile platforms presents a real opportunity for the Australian Government to utilise location-
based mobile services as an integral information lifeline in times of perils, especially now when Australians are becoming
increasingly mobile; not only in the way they move, live and communicate, but also in the way they acquire information
relevant to their whereabouts and various daily life activities. Utilising location-based services for emergency management
has the potential to augment the overall levels of safety by increasing the situational awareness among people about threat-
ening events in their immediate surrounds, thus helping to avoid unnecessary casualties, injuries or damages. The value of
location-based mobile emergency services in Australia was realised after the Australian Federal, States and Territories Gov-
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ernments announced in 2009 their future intentions to utilise mobile services under the National Emergency Warning Sys-
tem (NEWS).

Location-based mobile services could help to find a solution to one of the intrinsic issues in most conventional emergency
warning systems today that usually require the recipient to be anchored to an information channel at the time information is
disseminated for one to receive an alert or warning message. However, given the current lack of research, not only in
Australia but also globally, in relation to understanding the various implications of a nationwide utilisation of various mobile
government location-based services for personal safety and public warning purposes, this study contends the pressing need
for such a research. The results of this study would be of high importance to government, business and society at large.
4.2. Survey questionnaire

As attitude and intention are postulated as the main predictors of social acceptance or rejection of location-based mobile
government emergency services, the researchers used a survey to examine and understand public attitudes and intentions
towards using the services once the services are introduced by the Australian Government for emergency management solu-
tions in the future. A five-point Likert rating scale was used in the questionnaire part of the survey. Each set of items or ques-
tions reflects a construct in the research conceptual model. The items and the studies from which the items were adapted
can be found in Appendix A. At the end of the questionnaire, an open-ended question was used to solicit general comments,
opinions, and additional information from the survey participants about the services.
4.3. Survey testing

Validating and testing the survey are essential processes in empirical information systems research (Straub, 1989). The
survey testing was carried out in three separate steps. First, an observational study was conducted with two persons, both
with minimal knowledge about location-based services. This lack of former knowledge was necessary to calculate the aver-
age time needed for each person to become acquainted with the topic of the study and complete the survey. Second, 600
pilot surveys were randomly distributed by hand. The results of the pilot survey provided the researchers with the needed
grounds for testing the survey before its large-scale deployment. Third, the internal reliability of the survey was evaluated.
Reliability reflects the internal consistency of the scale items measuring the same construct for the selected data if the survey
is redeployed on the same population. After revision, values for all measurements were higher than the common threshold
value of 0.7. The evaluation results (i.e. Composite reliability and Cronbach’s alpha scores) of the internal reliability are pre-
sented in Table 1.
4.4. Main survey

After survey testing, around 1350 surveys were mailed randomly by hand to households in the Illawarra region and the
City of Wollongong, New South Wales, Australia. Participants were asked to return their copies to the researchers in a reply-
paid envelope provided with the survey within three weeks. Three hundred and four filled surveys were returned, yielding
an acceptable 22.52% response rate. Amongst the 304 surveys, 59 were returned with comments in their open-ended ques-
tion. However, after excluding all unusable partial responses, 290 surveys remained for the statistical analysis.
Table 1
The internal consistency and discriminant validity of the research constructs.

Composite
reliability

Cronbach’s
alpha

PACC ATT PPCOL PCUR PEOU INT PRES PRSK TRU PPUSU PU VIS

PACC 0.837 0.722 0.80
ATT 0.916 0.864 0.40 0.89
PPCOL 0.899 0.855 0.10 �0.07 0.83
PCUR 0.890 0.818 0.67 0.42 0.03 0.85
PEOU 0.944 0.922 0.39 0.31 �0.07 0.36 0.90
INT 0.907 0.874 0.35 0.47 �0.08 0.29 0.41 0.81
PRES 0.867 0.794 0.72 0.43 0.09 0.70 0.34 0.33 0.79
PRSK 0.923 0.876 �0.12 �0.23 0.21 �0.11 �0.08 �0.19 �0.07 0.89
Trust 0.909 0.850 0.37 0.47 �0.18 0.32 0.39 0.53 0.35 �0.36 0.88
PPUSU 0.925 0.887 0.13 �0.02 0.63 0.11 0.05 �0.014 0.15 0.15 �0.12 0.90
PU 0.843 0.756 0.44 0.51 �0.03 0.42 0.51 0.57 0.42 �0.23 0.54 0.03 0.76
VIS 0.912 0.882 0.18 0.13 �0.31 0.29 0.28 0.09 0.16 0.04 0.04 �0.19 0.19 0.85

PACC: perceived accuracy; ATT: attitude; PPCOL: perceived privacy-collection; PCUR: perceived currency; PEOU: perceived ease of use; INT: intention;
PRES: perceived responsiveness; PRSK: perceived risk; PPUSU: perceived privacy-unauthorised secondary use; PU: perceived usefulness; VIS: visibility.
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5. Data analysis

5.1. Description of the survey population

The data of the survey subjects were summarised and reported in aggregated form to maintain anonymity and confiden-
tiality of all respondents. Out of the 290 replies to the survey, 110 were female (37.9%) and 180 were male (62.1%). The sam-
ple showed that 43.1% (N = 125) of the respondents were between 18 and 25 years old, 21.7% (N = 63) were between 26 and
34 years old, 18.6% (N = 54) were between 35 and 44 years old, 12.4% (N = 36) were between 45 and 54 years old, 3.4%
(N = 10) were between 55 and 64 years old, and only two people who were aged 65 or above completed the survey.
5.2. The partial least squares analysis results

The Smart PLS 2.0 M3 software (Ringle et al., 2005) was used to analyse the two components of the research model to-
gether: the calculation of the measurement model (i.e. the outer model) and the assessment of the structural model (i.e. the
inner model) (Barclay et al., 1995).
5.2.1. The measurement model
Assessment of measurement models should examine: (1) individual item reliability, (2) internal consistency, and (3) dis-

criminant validity (Barclay et al., 1995). To evaluate item reliability, Barclay et al. (1995) recommended accepting only items
with a loading of 0.707 or more. However, Hair et al. (2006) argued that items with a factor loading of 0.5 or more are sig-
nificant enough and could be retained. The measurement items of the research model were loaded heavily on their respec-
tive constructs (reported in Appendix A), with all loadings considerably above 0.5, thus demonstrating adequate reliability
for all items.

Because all reliability scores are above 0.7 (i.e. Composite reliability and Cronbach’s alpha scores reported in Table 1) the
internal consistency criteria are also met (Nunnally and Bernstein, 1994).

The third step in assessing the measurement model involves examining its discriminant validity where two conditions
should be met. First, the off-diagonal elements in Table 1 represent correlations of all latent variables, whereas the diagonal
elements are the square roots of the average variances extracted (AVE) of the latent variables. The AVE of any latent variable
should be greater than the variance shared between the latent variable and other latent variables (Barclay et al., 1995), i.e.
the diagonal elements should be greater than corresponding off-diagonal elements. Data shown in Table 1 satisfy this
requirement. Second, the indicators should load more highly on their respective construct than on any other construct, with
all correlations being significant at (p 6 0.05) level at least. Data reported in Table 2 satisfy this condition.
5.2.2. The structural model
The general aim of the structural model is to give an explanation of the theorised relationships (i.e. the hypotheses)

amongst the constructs. Fig. 2 illustrates the results and also shows R2 values obtained for each endogenous variable (i.e.
intention, attitude, usefulness, risk, and trust) in the structural model.

As shown in Fig. 2, the attitude towards using location-based mobile phone emergency services (b = 0.241, p < 0.00.1) was
a significant predictor of behavioural intention to use the services, thus supporting H1. The perceived usefulness (b = 0.444,
p < 0.001) was also an influential predictor of intention, thus validating H2. Both attitude and perceived usefulness demon-
strated a good prediction power of intention with R2 at 0.365, indicating an explanation level at 36.5% of the variance of
behavioural intention to use the services in the future. Perceived usefulness (b = 0.471, p < 0.001) was a significant predictor
of attitude, thus validating H3. However, H4 was not supported since perceived ease of use did not have any significant influ-
ence on attitude. On the contrary, the effect of perceived ease of use (b = 0.273, p < 0.001) on perceived usefulness was sig-
nificant, thus validating H5.

Both the perceived usefulness and perceived ease of use were able to explain more than 26% of the variance of the attitude
towards using the service, while the antecedents of the perceived usefulness were able to explain more than 45% of its var-
iance with R2 at 0.454.

The positive effects of trust on perceived usefulness (b = 0.341, p < 0.001) and negatively on perceived risk (b = �0.334,
p < 0.001) were significant, thus validating H9 and H10, respectively. The privacy concern of collection (b = �0.175,
p < 0.05) had a significant negative impact on trust in the service, which supports H12a.

Hypotheses H6a, H6b, H6c, H7, H8, H11a, H11b, H12b, H13a and H13b were all not statistically supported and, therefore,
should be rejected.
5.3. The research conceptual model ‘‘goodness-of-fit’’

The ‘‘goodness-of-fit’’ measure provides a reasonable indication of how well the sampled data fits the conceptual model
being proposed (Gefen et al., 2000). However, since there is no direct ‘‘goodness-of-fit’’ measure generated by the partial
least squares method, the measure can be generally estimated based on the adequacy of three main indexes that include



Table 2
Cross loadings of the constructs and their items.

aDenotes significance at 0.001 level.
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(i) construct reliability (internal consistency) being above 0.7 for all the constructs of the conceptual model, (ii) high accept-
able R2, and (iii) significant path coefficients (t-statistics) between the constructs (Barclay et al., 1995; Gefen et al., 2000).

As illustrated in Table 1, all the reliability scores from two separate tests (i.e. composite reliability test and Cronbach’s
alpha scores) exceeded the 0.7 threshold, indicating high internal consistency for all constructs in the research model.
The R2’s of the attitude and intention constructs were above 25%, a highly acceptable prediction level in empirical research
(Arlinghaus and Griffith, 1995; Gaur and Gaur, 2006). Although 10 out of the 17 path coefficients were insignificant, the path
coefficients to the main predictors of social acceptance of location-based mobile phone emergency services (i.e. attitude and



Fig. 2. The partial least squares (PLS) results of the research conceptual model.
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intention) evinced extremely high significance levels at p < 0.001, with all coefficients to be above the 0.2 threshold indicated
by Chin (1998) as implying a very meaningful relationship. Accordingly, the goodness-of-fit for this research model is estab-
lished since the analysis of the two components of the partial least squares model; the measurement model and the struc-
tural model, have shown good results in almost all of the statistical tests performed.

6. Discussion of the findings

6.1. Perceived usefulness

The perceived usefulness of LBS for emergency management was the key driver behind the individual positive attitude
towards using the services and his or her behavioural intention towards using the services in the future. The services were
perceived to be highly useful despite (i) the risks that are perceived to be associated with the utilisation of this kind of elec-
tronic services, (ii) the probability of the excessive collection of personal location information by governments utilising the
services, and (iii) the probability of the unauthorised secondary use of the collected information. The findings about the use-
fulness of LBS completely support the few earlier studies of LBS acceptance, such as Chang et al. (2006) and Junglas and Spitz-
muller (2006), in which the role of usefulness was identified as a key driver of individuals’ attitudes and intentions towards
using the services despite concerns about the privacy of their locational information.

Reflecting on the arguments presented earlier, the antecedents of perceived usefulness of LBS for emergency management
were: perceived quality features of the service, trust in the service and service providers, the social risks perceived in utilising
the service, the privacy concerns perceived with the utilisation of the service, visibility of the service application, and
perceived service ease of use. These antecedents were collectively successful in explaining more than 45% of the usefulness
variance of the LBS for emergency management. This high level of explanation in the service usefulness variance, standing at
45.4%, provides reasonable indicators of the issues that can be brought into focus if there is ever a pressing need by govern-
ments to improve public perception of the usefulness of LBS for emergency management, thus positively enhancing the -
overall social acceptance of the services.

6.2. Perceived ease of use

The findings evince weak evidence for the existence of any direct effect of perceived ease of use of LBS on the individual’s
attitude towards using the services. Therefore, it could be suggested that the public, in general, are willing to accept the util-
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isation of LBS for emergency management regardless of how easy or difficult they are to use. Nevertheless, the findings did
verify the high impact of perceived ease of use of the services on the perceived usefulness of the services, which provides a
strong indication that people would perceive the services to be more useful if they were easier to use. Accordingly, there is a
reasonable ground to suggest that the perceived ease of use of the services has an indirect influence on an individual’s atti-
tude towards using the services through the mediating role of the perceived usefulness of the services.

In general, these findings can inform the design of LBS solutions. Designers will need to contrive service offerings with
easy-to-use design interfaces once the services are utilised for emergency management, making the services as intuitive
as possible to use during emergency situations, and comprehensible to everyone, including the young, the elderly, and
the non-technologically inclined.

6.3. Visibility

In general, visibility of LBS emergency management solutions can provide the opportunity for many people to observe
and judge the application of the services in the usage context, providing an effective and direct means for the individual
to evaluate the usefulness of the services (Karahanna et al., 1999). However, the findings show that visibility of LBS solutions
is not statistically significant in determining the perceived usefulness of the services. One rational explanation for this result
is that LBS are not yet widely utilised for emergency management and, therefore, the individual cannot easily observe the
application of the services in the context of emergencies. However, a highly intuitive rationale is that the specific usage con-
text (i.e. emergency management) eliminates the importance of observing the application of the LBS by the public for these
services to be judged as useful, since any means, service, or technology that is used for emergencies is perceived, by the very
nature of these situations, to be useful, regardless of how visible its application to the public.

6.4. Quality features

Investigating the quality features of LBS emanated from the need to understand the acceptable degree of service quality
anticipated by the prospective user when the service is utilised for emergency management, given the fact that limited
knowledge about the actual service quality dimensions of the service is currently available. However, the findings demon-
strate the insignificant role of the perceived quality features of LBS in shaping the individual perception of the usefulness of
the services for emergency management. One can then speculate that the findings reflect uncertainty about the performance
impact of LBS in terms of accuracy, currency, and responsiveness on the usefulness of the services, which can only be
grounded in the fact that the services have not yet been widely implemented for emergency management. Even with the
insignificant impact, in statistical terms, of the perceived service quality features on the perceived usefulness of the services,
service quality features did actually emerge in the answers to the open-ended question as one of the important issues per-
taining to the possible nationwide utilisation of the services for emergency management in Australia.

6.5. Perceived social risks

The social risks perceived from using LBS had an extremely weak impact on the perceived usefulness of the services. One
explanation for this insignificant impact is that the public may perceive location-based services to be a part of the well-
established mobile telecommunications networks, thus being mature enough to permit the useful delivery of safety infor-
mation or warning notifications during emergency situations without any potential high risks. Taking this into consideration,
the risks associated with the use of LBS for emergency management are actually part of the risks impacting the entire cellular
network infrastructure and not necessarily only impacting these particular services.

6.6. Privacy concerns

Perceived privacy concerns, including excessive collection of personal location information and the unauthorised second-
ary use of that information, were both posited to play determining roles in (i) diminishing individual trust in LBS, (ii) aug-
menting the risks perceived from using the services for emergency management, and (iii) negatively impacting the perceived
usefulness of the services. However, the findings indicate that only the collection of personal location information, as a per-
ceived privacy concern, had a significant negative impact on trust in the services while all other effects are statistically too
insignificant to be reported.

It is of particular interest that unauthorised secondary use was without any effect on trust, unlike the collection of per-
sonal location information. One reason might stem from the very nature of the act of collection itself. Usually, when location
data for a location-based service is collected, it would be done automatically and the individual is typically unaware of this
collection process (Junglas et al., 2008). Nonetheless, the findings suggest that this automated process of collection, even in
emergency management settings, whether the process is known to the individual or not, signifies a personal lack of control
for the individual over his or her collected data. This contributed to a greater degree towards distrusting use of LBS for emer-
gency management than any other privacy concern.

The findings also reveal that the two privacy concerns, collection of personal location information and unauthorised sec-
ondary use, did not have any significant influence in increasing perception of social risks from using LBS for emergency man-
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agement. This indicates that there is some threshold level that must be reached in the privacy concerns hierarchy of effects
before such risks are perceived (Drennan et al., 2006). Nonetheless, some did perceive the privacy concerns to be important
even in emergency situations, reflected in the significant negative impact of the collection of personal location information
on trust in the services. Still, it is argued that the negative impact of privacy concerns will not be enough to prevent the pub-
lic from engaging in a risk taking relationship when they perceive the benefits of utilising LBS for emergency management as
surpassing their perceived risks.

Although the impacts of the collection and unauthorised secondary use on service usefulness are insignificant in sta-
tistical terms, the unexpected positive effects of the two constructs on usefulness (as illustrated in Fig. 2) imply that peo-
ple are inclined to concede a degree of privacy in return for potential benefits in extreme situations such as emergencies.
One explanation for this might be that people may perceive the outcome of the extensive collection of their locational data
and the secondary use of that data in an emergency situation to be always in their favour when these activities (i.e. col-
lection and secondary use) are practised by the government. The findings could also suggest that the context of emergen-
cies is quite sufficient to produce an adverse impact on some of the ‘‘traditionally negative’’ aspects of information privacy
concerns.
6.7. Trust

The definition of trust in LBS encompasses individual trust in the government controlling and providing the services and
trust in the technology and underlying infrastructure through which the services are provided (Carter and Bélanger, 2005).
The findings show the highly significant role of trust as the most influential determinant of individual perception of the use-
fulness of the services, suggesting that reducing uncertainty is indeed a key component in social acceptance of the services
that deserves on-going attention from the government.

The findings about the significant role that trust plays strongly corroborate several previous studies about the need to
investigate trust in empirical research of location-based services (Kaasinen, 2005; Junglas and Spitzmuller, 2006; Rao and
Troshani, 2007).

The findings of this study also demonstrate the pronounced role of trust in ameliorating the social risks perceived to arise
from using the LBS for emergency management, thus breaking down these barriers to the usefulness of the services. These
particular findings suggest that besides the significant direct influence of trust on perceived usefulness of the services, trust
also indirectly influences usefulness of the services through perceived risks. This validates the earlier conceptualisation of
the trust-risk relationship in the research model in this paper, in which the directionality of the relationship flows from trust
to perceived risks.

Consequently, what is of a greater concern to the success of an emergency service offering is that people can willingly
bestow their trust on the service, trust the message that is provided to them by the service in the case of an emergency,
and, most importantly, trust the government as the provider and controller of these services.
6.8. Analysis of the open-ended question

Amongst the 304 surveys, 59 were returned with comments in the open-ended question. Twenty-three people discussed
‘‘quality’’ and others discussed ‘‘product reliability’’ features. The emphasis in the comments was that without quality and
reliability LBS solutions for emergency management would be useless. For example, one respondent wrote: ‘‘I have some
concerns about the accuracy. Sometimes it may not direct you to the right position in the shortest available path’’. Another
17 people said that they look forward to seeing LBS utilised for emergency management in the near future, but at the same
time they were worried that their personal information would be used illegally or for other purposes. Further, 11 people
mentioned the regulations and laws. They thought that the government should pay more attention to formulating laws
and regulations surrounding the utilisation of the services if the government wants to apply LBS for emergency management.
The final eight answers can be viewed as general hopes for such technologies as LBS to be utilised as soon as possible for
emergency management in Australia. From the open answers, we can see that people cared about the quality, privacy, laws,
and regulations related to LBS. Consequently, it is highly recommended that governments should take such opinions into
consideration before applying LBS within emergency management arrangements.
7. Implications

This study adds to the scholarly literature in a relatively new area and in which there has been little research investigating
the public offerings of location-based services in the domain of emergency management. Although there have been several
studies about the technical feasibility aspects for utilising LBS as advanced mobile government location-enabled applications
for personal safety and public warning purposes there is however scant theoretical and empirical research concerning the
investigation of different aspects in relation to the utilisation of the services in the domain of emergency management, such
as the behavioural, social, technical, administrative, regulatory, and legal aspects. This is an evident gap in the current body
of research and this paper makes a significant contribution to that body of research.
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The findings of this paper also contribute to the current theories and models of acceptance by providing empirical evi-
dence to support the retention of the attitude construct in the attitude-behaviour relationship of TAM. This is grounded upon
the significant role of attitude in influencing behavioural intention towards using LBS for emergency management, thus
enhancing the overall ability to predict social acceptance or rejection of these services. The findings completely validate,
and are in line with, several social psychology studies in which the role of attitude as an important determinant of behav-
ioural intention has been strongly emphasised (Ajzen, 2002; Dennis et al., 2004). The retention of attitude as one of the
endogenous constructs within the nomological structure of TAM provides an additional momentum to arguments seeking
to preserve the theoretical integrity of the Model and, consequently, the Model’s base theory of TRA. At the same time, this
paper strongly signals the importance of examining individual attitude in acceptance research, especially when studying
social acceptance of new government initiatives and services.

Although the research model was explicitly employed to predict social acceptance of location-based mobile government
services for emergency management, the model can be easily viewed as a generic model that can credibly serve as a
candidate model for future studies to predict acceptance of location-based services in other usage contexts, applications,
scenarios, and/or settings. This is because all of the theorised constructs of the model are highly relevant to the intrinsic
characteristics of LBS. Examples would include law enforcement applications of LBS, such as investigating their surveillance
implications, capturing location-based evidence, and the social and ethical issues pertaining to the application of the services
for counter-terrorism, arrest support, traffic violations, or riot control.

An issue that has been largely overlooked in the acceptance literature in respect to LBS is the quality features of these
services, and the degree to which the perceptions of service quality actually impact on accepting the services. One of the
main contributions of this study is the introduction of a highly justifiable theoretical foundation for investigating perceived
quality features of LBS in the context of emergency management. Given the general lack of dedicated measurements for such
quality features in the literature, it is argued that the service quality scales that were developed in this research, including
accuracy, currency, and responsiveness, could be naturally adapted when researching acceptance of LBS, not only in the con-
text of emergencies, but also in other usage contexts and settings.

Several opportunities for further empirical research have emerged from this study, but the most worthwhile is an exam-
ination of public opinion after national implementation and deployment of LBS for emergency management. Such a study
could investigate, in the long term, how and why the determinants of acceptance change or reshape after the adoption
and diffusion of the services, and whether or not the relationships between these determinants are consistent over time. This
type of work reflects arguments by Karahanna et al. (1999) of the need to examine and, at the same time, differentiate be-
tween the beliefs of the individual in the pre-adoption phase (symbolic adoption), where one’s assessment leads into one’s
decision to accept or reject the LBS for emergency management, and those beliefs in the post-adoption phase (actual adop-
tion), which is marked by actual usage or take-up of the services.

Another interesting starting point for further research is the contradictions that were found between this study and most
of the previous research about the influence of privacy concerns on an individual’s acceptance of LBS. Although it has been
shown that the usage context of emergencies was quite sufficient to alleviate perceptions of privacy concerns, and despite
the fact that it was not significant in statistical terms, a future cross-sectional comparative research taking into account sev-
eral usage contexts is needed to further ascertain the role of the context of usage on the perceptions of location information
privacy concerns.

8. Conclusions

Disasters and large scale emergencies that have the potential to disrupt the orderly manner of the civil society are
considered national security challenges today. As Australians are becoming increasingly mobile in the way they acquire
information about their whereabouts, the Australian government is contemplating the introduction of nationwide
location-enabled mobile phone warning and alerting methods and techniques. Mobile government emergency applications,
specifically location-based mobile phone emergency services are presented as a valuable addition within the envisaged
emergency management apparatuses of the government for safeguarding people during emergencies anywhere and
anytime. Indeed, governments have a responsibility to their citizens to inform and protect them against both conventional
and unconventional threats, being natural or human-made.

Given the importance of this topic in the context of Australia and the fact that only very few studies tackled the utilisation
of location-based mobile services in emergency management worldwide, this study aimed to investigate the social accep-
tance or rejection of location-based mobile government emergency services along with their determinants. The overall
results of this study indicated that Australians are willing to accept such services in emergency situations. Indeed, our results
indicated that behavioural intention is a function of both attitude and perceived usefulness. Perceived ease of use, according
to results, has no influence on attitude. Further, the results confirmed that perceived usefulness is a strong direct predictor of
attitude. Interestingly, the role of trust in determining individual perception of the usefulness of the services was found to be
highly influential. Finally and from privacy concerns’ perspective, the results indicated that collection of personal location
information is the only factor that has a significant negative impact on trust.

This study does not come without limitations and this can be addressed in future research. Although the response rate of
the survey of this study was proven to be statistically adequate, a desirable goal was to obtain a higher response rate than the
one acquired to have additional confidence in the generalizability of the findings. One possible solution for future research is



A. Aloudat et al. / Telematics and Informatics 31 (2014) 153–171 167
to employ additional surveying techniques, such as the anonymous web-based surveying approach, along with the tradi-
tional mail survey approach to potentially increase the overall response rate. Further, as this study was designed and tested
in the Australian context, future comparative cross-national studies between Australia and other countries would also be
quite compelling. Such studies would shed light on the role of culture and government, such as the role and influence of gov-
ernment administration, in creating disparities in the factors determining the acceptance or rejection of location-based
emergency services. Finally, due to time constraints, we could not afford conducting a longitudinal study although it may
be useful here given that human behaviour is quite dynamic.
Appendix A. Measures and factor loadings of constructs⁄
Construct name
 Item
code
Statement
 Factor
loading
Attitude: Agarwal and Prasad (1999)
and Van der Heijden et al. (2001)
ATT1
 I like the idea of using location-based services for
hazardous and emergency situations
0.888
ATT2
 I consider using location-based services for emergencies a
good idea
0.906
ATT3
 In general, the idea of using location-based services for
emergency management might be beneficial to my family
and me
0.864
Intention: Junglas and Spitzmuller
(2005)
INT1
 If my mobile phone company offers me the option of
using specific location-based services relevant to
emergency situations for an additional monthly fee (e.g.
only $5) I would use the services within the next three
months
0.775
INT2
 If my mobile phone company offers me free location-
based services I will make use of the offer
0.811
INT3
 If LBS-enabled mobile phones become available I intend
to buy one within the next three months
0.836
INT4
 If location-based services are widely used by my friends, I
will start using them within the next three months
0.802
INT5
 In general, if the government offer location-based services
for emergency management I intend to make use of the
services
0.843
Trust: Mayer et al. (1995) and Junglas
and Spitzmuller (2005)
TRUST1
 I trust the government use of LBS for managing hazardous
and emergency situations
0.861
TRUST2
 I think location-based services are trusted applications
that can deliver warning notifications during emergencies
0.893
TRUST3
 In my opinion, location-based services are mature mobile
phone services that can be trusted for emergency
management
0.878
Perceived risk: Pavlou and Gefen (2004)
 PRSK1
 There is a considerable risk involved in using location-
based services for emergencies
0.863
PRSK2
 My decision to use location-based services for managing
emergencies would be risky
0.908
PRSK3
 There is too much uncertainty associated with using
location-based services for managing hazardous and
emergency situations
0.913
Perceived usefulness: Davis (1989) PU1 The government use of location-based services for 0.769

emergency management can save lives
PU2
 Using location-based services in emergencies would be
invaluable
0.597
PU3
 Using location-based services for managing emergencies
can guarantee my safety and well-being
0.838
PU4
 Overall, I find location-based services to be useful for
 0.812
(continued on next page)
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Measures and factor loadings of constructs⁄ (continued)
Construct name
 Item
code
Statement
 Factor
loading
hazardous and emergency situations
Perceived ease of use: Davis (1989)
 PEOU1
 Learning how to use location-based services would be
easy for me
0.905
PEOU2
 I think my interaction with location-based services would
be clear and understandable when they are used for
emergencies
0.894
PEOU3
 I would find it easy to get location-based services to do
what I want them to do
0.881
PEOU4
 In general, I think I would find location-based services
easy to use
0.920
Visibility: Karahanna et al. (1999)
 VIS1
 At my work, school or amongst my friends, I can see
location-based services being used
0.906
VIS2
 I have seen others using location-based services on their
mobile phones
0.855
VIS3
 It is easy for me to foresee others using location services
in public
0.819
VIS4
 I have seen location-based services being used before
 0.815
Perceived currency: Churchill (1979)
 PCUR1
 I would expect the message content delivered to my
phone to have up-to-the-minute information during
hazardous or emergency situations
0.886
PCUR2
 I would be concerned if the information provided to me
was not up-to-date during emergencies
0.813
PCUR3
 I think location-based services should always have the
latest information in order to be reliable
0.861
Perceived accuracy
 PACC1
 I would expect the message of the location-based service
delivered to me to be always accurate when being used
for emergencies
0.796
PACC2
 I would find it unacceptable to receive inaccurate
information when using location services during an
emergency
0.684
PACC3
 Overall, location-based services are reliable to be used for
emergency management only when they are accurate
0.894
Perceived responsiveness
 PRES1
 I would expect location-based services to be timely when
being used for emergencies
0.779
PRES2
 If I used location-based services, I would always expect a
prompt response during hazardous situations
0.868
PRES3
 I do mind if there is a delay in response to a location
service query I have made during an emergency situation
0.662
PRES4
 Overall, location-based services should offer safety
information in a timely manner when they are used for
emergency management
0.833
Collection: Smith et al. (1996) and
Junglas and Spitzmuller (2005)
PPCOL1
 It would bother me if my location information is always
collected by the location-based service provider during
emergencies
0.892
PPCOL2
 I am concerned that the service provider will collect too
much location data about me during emergency
situations
0.912
PPCOL3
 I am not comfortable with the idea that the service
provider is able to collect location information about me
at any time in emergencies
0.831
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Measures and factor loadings of constructs⁄ (continued)
Construct name
 Item
code
Statement
 Factor
loading
PPCOL4
 I would rather not provide my location information to the
service provider even in emergency situations
0.675
Unauthorised secondary use: Smith
et al. (1996) and Junglas and
Spitzmuller (2005)
PPUSU1
 The service provider should never disclose my location
information even during emergency situations
0.920
PPUSU2
 In emergencies, the service provider should never use my
location information for any other purposes unless it has
been authorised by me
0.942
PPUSU3
 The service provider should not share my location
information with 3rd parties without my consent during
emergencies
0.827
⁄All constructs are measured using a five-point Likert rating scale (Strongly disagree–Strongly agree). The number of respon-
dents is 290 (N = 290).
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