Applications
A  wide  range  of services  that  rely  on  users’  location  information  have  been  conceived,  although  the markets are not yet mature.  The main point is to remember that location is simply a useful bit of data that can be used to filter access to many types of geographical information services (GIS).  There are numerous ways to exploit location to provide more relevant information, or derive new services. It can be particularly powerful when combined with other user profile information to offer personalized and location sensitive responses to customers (Searby, 2003).  Van de Kar and Bouwman (2001) distinguish between emergency services,  mobile  network  operator  services,  and  value-added  services  (VAS),  focusing  on  the  latter category as the primary e-commerce opportunity.  In the VAS category, they describe a number of different service areas, including information, entertainment, communication, transaction, mobile office and business process support services.   Levijoki (2000) offers a simpler categorization scheme, distinguishing between billing, safety, information, tracking and proximity services.  D’Roza and Bilchev (2003) classify services into two broad categories: those that are requested by users once their location is determined, and those that are triggered automatically once a certain condition is met (e.g. a boundary is crossed).  We might consider the former set to be  “pull” services and the latter to  “push” services.   In  addition, D’Roza and Bilchev (2003) identify five  groups  of  application  areas:  communication, fleet management, routing, safety  and security, and entertainment.  We can also classify services according to whether they apply to consumers, business customers, or employees in a firm.   Some of the most commonly discussed services are briefly described below.
Emergency, Safety and Medical/Health Services
As noted earlier, many governments are moving to require cellular operators to develop the capability to automatically  identify subscribers’  locations  in  the  event  of  an  emergency.   This  data  would  then  be forwarded to the appropriate public safety answering point (PSAP) to coordinate the dispatch of emergency personnel.   These are not necessarily revenue producing services in their own right, but it is possible to conceive of medical and safety services that would be offered on a commercial basis, particularly if LBS were combined with telemedicine techniques that would allow physiological data to be transmitted back to health care providers.
Information Services
Mobile  users  can  be  provided  with  a  wide range  of  localized  information.   Weather forecasts,  tourist attractions, landmarks, restaurants, gas stations, repair shops, ATM locations, theaters, public transportation options (including schedules) are just a few examples of the types of information that would be more useful if filtered by the user’s location.   Gazetteer services link current and historic geographic names to spatial data.   More sophisticated services  will  depend  on  the  development  of richer  geographical  information systems.   For example, a query about local theaters might be extended to focus only on those playing a specific movie.   Or, rather than look for particular types of businesses, a  customer may input  a specific product,  and  ask  for  all  businesses  in  the  area  that  carry  it.   If  the  database  includes  other  product information, such as prices and other terms, then real time comparison shopping may be feasible en route or even inside stores.
Navigation/Routing
In addition to identifying the location of various destinations, location-based services can also be employed to guide users along the best routes.  Automobile manufacturers are already offering services such as GM’s Onstar, using vehicle-based GPS receivers and mapping/route guide services in selected cars.  Collectively these types of services are often referred to as telematic services and automatic vehicle location services by the automotive companies.   If integrated with real time traffic data, such route guide services may also make routes contingent on current traffic conditions.
Transactions and Billing
Cellular operators are beginning to offer different rates based on the location of callers (e.g. in a designated home area).  E-commerce services might include use of the wireless device to make payments for tickets at theaters  and on public transportation, vending machines,  and for goods in shops to speed up  checkouts. Often this capability requires that wireless devices exchange payment information with local POS devices.  In the US, for example, a company called Merchant Wired is putting wireless LANs into shopping malls so that small stores can have this capability (Brewin, May 30, 2001).
Asset Tracking and Fleet Management
Location services  can  be  used  to  track  the  locations  of  people,  pets,  objects,  vehicles,  etc.  Trucking companies are putting in their own systems, for example, that not only track the location of vehicles, but also the contents inside delivery trucks using an onboard wireless LAN.  Last minute delivery changes can be made based on truck inventory and location (Brewin, June 11, 2001), enhancing efficiency and customer service.  Tracking  can  also  be  combined  with  navigation services  to  help  with  route  optimization  for deliveries. Tracking services can also aid in preventing theft of valuable items, and even in locating people (e.g. lost children), or pets.


Mobile Office
Many applications are targeted to employees that are out of their offices.  In general, these will be internal information systems  applications,  but may  involve  partnering with location-based service  providers for their implementation.   Some applications have to do with the provision of location sensitive information, such as updates or changes to customer account information when field representatives are in proximity to specific customers.   Given the limited screen space of mobile units, even emails might be filtered so that only those that re critical or relevant would be forwarded to a field agent, while others remain on the server. Scheduling applications might also take into account the location of workers.
Entertainment
There are many possibilities for location-specific entertainment services using a mobile device.  One of the more well-known location services now in  use is  a  game  called BotFighters, developed the  gaming company It’s Alive and offered by Telia Mobile (Norris, 2003). In this game, subscribers use the location determination capability of the network   and SMS messages sent from their mobile phones to locate and “shoot” imaginary robots (other players).  They must be close enough to the target to be able to “hit” them. New versions using Java-equipped handsets have  even more functionality, and the game is spreading to other  markets  like  the  UK  (Norris,  2003).  Other entertainment applications that have been discussed include dating services, DJ requests in clubs, person-to-person messaging in a closed setting like a concert.                                         
Proximity Services
Another category that  overlaps with many  of the  above  application  areas is that  of  proximity services. These services inform users when they are within a certain distance of other people, businesses, or other things.  Examples include those discussed in the information category, such as when users are informed of the  closest  desired  business (e.g.  in response  to  queries  about  the  closest  gas station  or  ATM),  or  the BotFighter  game  mentioned  under  entertainment.   Other  services  have  been  introduced  based  on knowledge of the proximity to other mobile devices (and, hence, the people that are carrying them).   For example, NTT DoCoMo  offers  a  “friends finder” service  on its iMode system (Levijoki,  2000).   Users predefine which friends are allowed to know their location.



The LBS Value Chain and LBS Business Models
There are many different players that may be involved in bringing location-based services to the market. Among the parties involved are:
· Geographic  information  service  (GIS)  and  other  content  providers  who  offer  a  range  of  mapping services and geographically oriented content, often accessed via a server known as a geoserver.
· Service providers who aggregate GIS and other content to create services
· Application vendors who package services for mobile operators
· Location  middleware  providers  who  provide  tools  to  facilitate  mobile  operators’  use  of  various applications from different providers.
· Mobile  operators  who  manage  the  infrastructure,  collect  the  position  data,  offer  the service  to  end subscribers, and perform billing and collection services
· Location infrastructure providers who sell the mobile location centers and other hardware and software to network operators
· Handset manufacturers who sell devices capable of interacting with location-based services
Each of these parties stands to earn revenue from location –based services, but the whole chain requires standard data formats and interfaces to work effectively.   If each individual application has its own proprietary format, the costs to launch a suite of services for consumers would be prohibitive for mobile operators.
The business models for LBS will most likely vary considerably across services. Sources of revenue for service providers may include subscription fees for a bundle of service available via a portal, subscription fees for specific services,  advertising,  connection  and  airtime fees, fees for  content, transaction fees  or margins  on  the  price  of  products  ordered  (D’Roza  and  Bilchev,  2003;  Sadeh,  2002;  Van  de  Kar  and Bouwman, 2001).  In some cases, such as for emergency 911 services, the operators may collect revenue to pay for the services through regular phone subscription fees.   Another source of revenue may come from businesses that pay a fee in order to be included in location-based business directories, even if the service does not include any push-based advertising.  Indeed, many privacy advocates have expressed opposition to the use of advertising that is pushed to the client, rather than specifically requested, suggesting that this is unlikely to be a viable revenue stream.
Most likely, LBS will use various combinations of revenue models. For example,  customers may be offered the choice between advertiser and non-advertiser supported services, with the former provided at no cost and the latter provided for a fee. In addition, many location-based services will be offered as a business service to companies, targeting their employees.  In these cases, the service will resemble something like a private network, with bulk or volume discounts offered to large business clients.  Individual employees will not be charged.   For firms, the motivation  will  be  to  enhance  employee  productivity  and make  particular  business  processes more efficient.   Some  analysts,  in fact,  believe  that  this  will  be  the  primary  early market for  location-based services.






















Case Studies
Wireless Carriers
[image: Orange]Orange Slovensko, Slovakia
Before Orange SK developed its location-based services in 2003, Orange’s due diligence team put several competitive geospatial solutions through a series of acceptance tests to validate reliability and performance. In addition, a top priority for Orange was to find an Internet mapping solution that was inexpensive, simple to maintain, standardized, easy to use, and easily replicated. Esri’s ArcIMS and ArcSDE were the answer, saving Orange SK significant engineering time and investment while meeting performance requirements.
Orange SK uses ArcIMS and ArcSDE to power a suite of location-based information and tracking services. Mobile users access these services through Orange’s subscriber portal on the Web and through their mobile phones via short messaging services and mobile Internet (WAP). The company’s Yellow and White Pages information services help subscribers find nearby ATMs, hotels, fuel stations, restaurants, service workshops, and hospitals as well as residence locations of their friends. Subscribers also use Orange’s mobile tracking service to locate other mobile users and exchange short and multimedia messages with them.
[image: VIPnet logo]VIPnet, Croatia
VIPnet, the largest GSM carrier in Croatia, has used Esri software for its location-based service offerings since 2001. At that time, VIPnet’s main challenge was to find an Internet mapping and spatial database solution capable of storing and accessing digital atlases for 34 major cities with 270,000 addresses and 7,000 settlements as well as geocoded information content for more than 15,000 spatial objects in 200 categories.
With ArcSDE, VIPnet was able to meet the database requirements, and with ArcIMS, VIPnet built services that allow subscribers to retrieve local information for nearby restaurants, banks, post offices, pools, and other points of everyday interest. Delivered under the VIP.navigator brand, subscribers access content through various channels including short messaging services, mobile Internet (WAP), voice, and the Web through VIPnet’s subscriber portal. Today, VIPnet’s location-based information services and game applications serve more than 200,000 LBS subscribers.
[bookmark: infrastructure]

Infrastructure Solution Providers
[image: http://www.esri.com/graphics/logos/telenity_121.gif]Telenity
Telenity is a leading global provider of open, standards-based Canvas™ multimedia messaging gateways, location enabling servers, and a suite of market ready mobile Internet, messaging, and location-based applications. The Canvas platform supports Parlay/OSA, Open Mobile Alliance (OMA), 3GPP/3GPP2, and Open GIS standards. Esri’s ArcSDE and ArcIMS are bundled into the Telenity Canvas Location-Enabling Server offering and serve as the main geoprocessing engine of the platform. In addition to the core Canvas Location Enabling Server, Telenity also offers market ready applications that use Esri functionality. Telenity’s Resource Tracking and Management System and Buddy/People Finder applications are integrated with rich map content and messaging for instant revenue generation.
Before Telenity could choose a geospatial technology vendor to complement its complete LBS offering, it needed to find a partner capable of responding to customer needs in any region of the world. Telenity’s use of ArcSDE and ArcIMS helps the company manage localized requirements and deploy Internet mapping features into location enabling servers and applications wherever business opportunities arise. The result is increased deployment efficiency, faster time to market, and higher cost savings passed on to Telenity’s wireless carrier customers.
[bookmark: application]Application Developers
[image: http://www.esri.com/graphics/logos/aligo_87.jpg]Aligo
DS Waters [PDF], a producer and distributor of bottled water products in more than 30 states, is using Aligo's WorkTrack mobile workforce application and Esri's ArcWeb Services to view and analyze data. Paperwork has been eliminated, data can be tracked in real time, and customers can be told the information they need such as where the field delivery technicians are.
[image: http://www.esri.com/graphics/logos/airtrak_200.gif]Air-Track
A recipient of Esri's "Special Achievement in GIS" award, 
Air–Trak is a leading mobile resource management provider. By equipping employees with a phone, laptop, or vehicle equipped with the Air-Trak service, businesses can track and locate employees, manage work orders and job tasks, message and route drivers, receive event confirmation and exception alerts, etc. With features and reports for managers at all levels of a business enterprise, the innovative and flexible solution can be used as a stand-alone application or easily integrated with existing business applications and operations. The end result is increased productivity, efficiency, and safety for small, medium, and enterprise-sized organizations. In addition to working with businesses across a wide range of industries, Air-Trak has experience meeting the needs of state and local governments.
Air-Trak uses Esri's ArcGIS for Server and Engine for map data resulting in easy integration with other systems. Air-Trak also interfaces with several versions of ArcLogistics for back-office mapping, routing, dispatching, and fleet logistics.
[image: http://www.esri.com/graphics/logos/trackwell_150.gif]Trackwell
Trackwell is a leading provider of personal locator and enterprise tracking and dispatching applications deployed throughout several wireless carrier sites in western Europe. As part of Trackwell’s architecture, ArcSDE and ArcIMS play a crucial role, providing mapping and geoprocessing functionality for Buddy Finder, Child Finder, and Fleet Tracker. These applications build on common GIS tracking and mapping capabilities but contain application-specific features for managing privacy, assigning business rules, and integrating customer relationship management (CRM) processes and databases.
Trackwell uses Esri's ArcSDE and ArcIMS to handle all its GIS and mapping requirements, freeing resources to focus on communication functions of the application and develop integration features for mobile messaging and gateway infrastructure. The result for Trackwell is cost savings, reduced time to market, and a satisfied customer base that trusts and depends on Trackwell for value-added services.
[image: http://www.esri.com/graphics/logos/navtrak_205.gif]Navtrak
Navtrak offers an affordable, easy-to-use real-time AVL and mobile tracking management tool set for the enterprise and business markets. The Navtrak tool set includes vehicle status, communications, reports, playback, maintenance, and mapping interfaces. All six user interfaces are seamlessly integrated to provide dispatchers with real-time vehicle diagnostics, messaging, location and work order histories, administrative functions, and mapping capabilities.
Navtrak's use of Esri's ArcLogistics for mapping and routing requirements allows the company to focus on the business logistics functions of the application. The result for Navtrak is development cost savings that subsequently drive down end user prices, making the application affordable for any size enterprise.


Different types of location-based services have
emerged corresponding with the different types of
consumer demand. These can be classified based on
the type of underlying customer need they seek to
serve, and also the type of information that can be
delivered in a given space-time configuration [18]. In
this section, we briefly describe some of these
categories of LBS. We believe that the major drivers of
demand will be a) mass-market consumers, b)
consumers in niche specialty application markets, and
c) business and industrial customers with specialty
needs. Table 2 provides a breakdown of these major
demand types along with a listing of typical business
models that will be employed in each.
In the consumer area, we identify two drivers of
demand a) location information and b) personalization.
One major type of consumer demand relates to
information about location and navigation, i.e. “Where
am I?” and “How can I get there?” type of queries.
Maps, driving directions, directory and yellow page
listings, and business descriptions in a given
geographical radius all constitute the answers to such
queries. Location based services that use GPS to
deliver a precise geographical fix have taken off in
Japan, and recently in the US. While there may be a
global market for such services, it is important to
consider the cultural reasons why they might work in
one country or context as opposed to another. Industry
analysts suggest that the Japanese context is unique
and may not be replicable elsewhere. For example, in a
dense urban area like Tokyo, there are virtually few
street names. GPS capabilities allow customers to find
their way to their destination and alert friends and
colleagues on their whereabouts. Further, as Japanese
employees get transferred frequently, they use mobile
location-based services to quickly familiarize
themselves with their new surroundings [19]. In
Europe, information pertaining to traffic conditions,
weather, and walking/driving directions are the most
wanted services that used location information [20].
Table 2. Business Opportunities in LBS
Demand Level Typical Services Typical Business
Models
1) Consumer
Demand in
a) Location and
Navigation
b) Personalized
Content
Maps, Driving
Directions, Yellow
Pages
Subscription-based
services, Pay-perview,
Syndication,
micro-payments
2) Niche Consumer
and Business
Maps, Shopping
Locator Services,
Coupon Discounts,
Alerting services
Subscription-based
services, Advertising,
Revenue-sharing,
micro-payments
3) Industrial and
Corporate
Supply Chain
Management,
Inventory
Management,
Customer
Relationship
Management,
Intelligent
Transportation &
Systems
Infrastructure
Application Service
Provider (ASP),
Consulting Services,
Infrastructure
Provider
In the US, for example, the car could become a
key focus of LBS providers. Getting detailed maps and
directions, real-time alerts on traffic conditions, and
information about highway services like gas, food and
lodging will be an important benefit to drivers. Automanufacturers,
hardware vendors, software developers,
and third-party service providers are eagerly
anticipating the next stage of evolution of the car as a
mobile computing platform, and the emergence of a
telematics industry along with it [21]. At this early
stage, however, these developments have not yet come
to fruition. Instead, there has been a market rollout of
relatively inexpensive handheld homing devices. These
include devices like golfing assistants mounted on golf
carts which provide everything from course maps to
teeing tips, fish finders that combine sonar and GPS
capabilities that allow anglers to pinpoint locations of
schools of fish, and so called ‘people locators’, which
enable parents to locate children in dense urban areas
and shopping environments [22]. Except for the last
device, few of the others use anything more than basic
geographic location information. We believe that the
key to unlocking the potential of such services is their
application in a networked setting. By combining
devices with other proximate and distant cousins,
networked applications could potentially multiply the
range and utility of these services.
Another category of consumer demand relates to
usable, personalized information delivered at the point
of need. This includes information about new or
interesting product and services, promotions, and
targeting of customers based on more advanced
knowledge of customer profiles and preferences. These
types of services can potentially alert customers to
ongoing product or service offerings in the
geographical area the customer is in and which the
customer might typically be unaware of. For example,
a customer with an interest in a certain category of
electronics could receive alerts or promotion
notifications from vendors who are proximate to him
or her. In this case, the service provider has access to
the customers’ preference profile either through a
proprietary database (and seeks to find the best way to
deliver the information), or an arrangement with a LBS
provider who matches the customer profile to vendor
offerings. For this type of activity to take place
transparently and efficiently, there needs to be a further
integration in the types of software that link these
multiple parties. Advances in modular software and
coding, along with capabilities in customization and
personalization tools will be critical to this kind of
seamless integration of location information, customer
needs, and vendor offerings.
A second major type of demand relates to
specialized applications aimed at certain concentrated
segments of the market. This can include demand by
individual consumers, as well as business and
industrial buyers. At the individual consumer level,
several specialized LBS are under development. A
number of them combine the inherent technological
possibilities with detailed knowledge of the
characteristics and idiosyncrasies of target segments,
and will be deployed at the network level. One can
expect early-stage devices like golfing assistants, fish
finders, ski instructors, people locators, to evolve
beyond their current capabilities and provide more
features, functionality and real-time networking. Target
segments could include sports enthusiasts,
outdoorsmen, and families, for example, and delivered
services could be extremely rich and narrow in their
focus. One early example is Gate5, a software
developer in Berlin, whose "People Finder" program
lets users of handheld devices pull up maps with the
location of other cell-phone users. Once a person is
located, the two cell-phone users can chat on their
phones in real-time. The service is targeted at mobile
carriers, whose customers must opt into the program,
which works on handsets and personal digital
assistants with SMS and e-mail capabilities [23]. While
some of these services may raise the hackles of privacy
advocates, a number of business models will rely on
opt-in or pull-based delivery, as we shall see in a later
section.
The third major type of demand will emerge from
business customers. In fact, a silent revolution has been
taking place in this category as businesses begin to use
and deploy location-based technologies to track
material, people, and projects using innovative means.
As Swartz (2001) points out, much of this change can
be attributed to two major developments [24]. First, the
widespread adoption of relatively inexpensive bar-code
scanning means that products that move through the
supply chain can be digitally identified, both in terms
of their underlying characteristics (product #,
dimensions, weight, price, etc.) and in terms of their
movement in the supply chain (real-time location,
speed of movement, bottlenecks, etc.). Second, the
connectivity revolution has enabled the networking of
portable wireless devices and wearable computers that
can provide new types of usable knowledge to buyers,
suppliers, manufacturers, retailers, and other members
of a globally dispersed supply chain. Combining
identification and connectivity along with new types of
inference algorithms and techniques will enable
seamless, efficient, and transparent movement of raw
materials and products through the global supply chain.
From the location-based technology point of view, a
whole host of enabling technologies will make this
happen in conjunction with existing network
infrastructure. Swartz (2001) further posits a third type
of revolution, i.e. that of large-scale inference
capabilities [24]. This is similar to the concept of
ambient intelligence or pervasive computing proposed
by other advocates, who argue that almost all types of
physical material and devices will be embedded with
smart sensors and effectively form a large-scale
intelligent network. This network will sense customer
needs and deliver them “intelligently” irrespective of
time and space. Even with current technologies,
industry analysts expect significant demand in areas
like fleet tracking, asset management, personal and
asset safety, network fault detection and maintenance,
and the provision of CRM and other tools to an
increasingly mobile workforce. One example that
incorporates numerous location-based features includes
a prototype system recently deployed during the
Pentagon's $700 million reconstruction and restoration
project. Based on a wearable computer system, this
project gathers, stores and analyzes data about daily
room-by-room inspections at the construction site, and
seeks to improve communications between on- and
offsite supervisors by creating more accurate and
timelier inspection checklists, location-specific task
recommendations, and real-time reports and work
orders [25]. This system was developed by the
aerospace and telecommunications specialist Protolex
[26]. These types of applications will accelerate once
the convergence of identification, connectivity and
inference are truly in place.

LBS Policy Issues
The emergence  of location-based services raises many important  policy  questions. We  briefly  highlight
four issues in this section, including the potential dangers due to loss of privacy, the issue of who controls
location information, problems associated with quality of service, and the need for standards.
Privacy
A  great  deal  has  already  been  written  about  the  potential  privacy  problems  of  location-based services
(Beinat,  2001;  Clarke,  2001;  Hamblin,  2001;  Levijoki,  2000;  Thibodeau,  2000).   One  of  the  biggest
concerns is that it can be possible to compile a very detailed picture of someone’s movements if they are
carrying a wireless device that communicates its location to network operators.  The potential for abuse of
this information ranges from the mildly irritating (a shop sends an unsolicited advertisement when a mobile
user approaches) to the more serious (firms use location information on field employees to impose strict
performance  measures,  or  potentially  embarrassing  information  is  released)  and  even  dangerous  or
repressive  (criminals  determining  the  right  time  to  intrude  on  a  subscriber’s  house,  or  an  improper
conviction made based on circumstantial location information) (Beinat, 2001; Clarke, 2001).   Firms may
find  themselves  facing  ethical  questions  when  using  location  information  of  customers,  such  as  an
insurance company that charges higher rates for clients that drive in dangerous areas.
The industry response to these concerns has been to conceive of all services as requiring customer “optin.”  That is, location information would only be released to those service providers offering a service that a
customer  has  chosen  to  receive.   In  the  US,  federal  legislation  considers  location  information  to  be
customer  network  proprietary  information  (CPNI),  and  can  only  be  released  with  prior  customer
authorization except for emergency situations.
Despite this  general  opt-in  policy, the  dangers to  privacy  and  personal freedom remain,  as  noted  by
Clarke (2001).  This is because users may not realize all of potential privacy implications at the time they
consent to use such services.   Moreover, even without consent, the transfer of such information to third
parties or law enforcement officials may be forced through court orders or subpoenas.
The  ownership  of  location  information  is  also  troublesome  on systems  that  use WiFi  or technology
relying  on  unlicensed spectrum.   The  main  problem  is  that  normal  methods  of  enforcement  of  good
behavior by the service provider, such as licensing, may not available.
To  help  deal  with  these  concerns,  privacy  advocates  have  compiled  a set  of  principles  to  guide  the
provision  of  online services  in  general,  and  LBS  in  particular.   These  principles,  elaborated  in Beinat
(2001) and Langheinrich (2001) include:
Notice.  Users need to be provided with complete information about what information is to be collected,
how it will be used, how it will be stored, who will have access, and what options they have regarding
their location-based information.
Choice.  Users should be able to decide when information about their location and use of location-based
services will be released, and whether they wish for it to be released or not.  They should also be allowed
to remove or change the information about themselves to maintain accuracy.
Consent.   An explicit written contract indicating consent to use location information should be signed,
rather than an operator simply declaring that this information is being collected.
Anonymity.   If  users’ identities  can remain  anonymous,  operators should  be  able  to  collect  location
information for statistical or planning purposes.
Access.  There should be enforceable controls over who has access to user location data, and third party
service providers should only be able to access that data required to provide their service.
Security.  Information that is stored must be accurate, and users should be protected from loss, misuse or
unauthorized access or alteration.  In addition, the data should not be stored any longer than necessary,
and if transferred to another party that is required for a service, it should be under secure conditions.11
Economic Control of Location Information
In  the  value  chain  for  the  provision  of  location-based  services,  depending  upon  which  method  of
determining  location  is  used, service  providers may  be  dependent  upon  cellular  network  operators for
access to customers’ location data.   If the network operator had a competing location-based service, then
they may have an incentive to either not make this information available, or to make it available on terms
that place the competing service provider at a disadvantage.  Policy makers will need to make clear exactly
what the obligations are for the provision of location data, in addition to ensuring that informed consent is
enforced.
Analysts have also cautioned network operators to avoid the “walled garden” approach to location-based
service  provision  (Economics  Intelligence  Unit,  October  15,  2001).   Operators  might  be  lured  by  the
opportunities for  a  larger share  of  the revenue  if  they  provide  their  own restricted  and  branded set  of
services to users.   Experience with WAP portals, and earlier generations of information services suggest
that this strategy will fail.  On the other hand, the fastest growth of wireless data services appears to be in
Japan’s  iMode  system,  which  does  not  restrict  customers’  access  to  third  party  services  that  are
independent of the operator’s brands (FCC, 2001).  I-mode also offers a full complement of location-based
services known as i-area (Sadeh, 2002).
Quality of Service
Operators have chosen different methods for determining location, and with varying costs and accuracy.
Some location-based services may require more  accuracy than others (Fielt,  et  al,  2000).   For  example,
driving directions may require an accuracy of 30 meters, while location-sensitive billing or mobile yellow
pages may only need to locate a user within a range of 250 meters (Sadeh, 2002).  Moreover, if operators
are using a GPS solution that requires a minute or more for the time to first fix, then such delays might
result in quite inaccurate positioning in fast moving vehicles.   Customers may not be  able to obtain the
requisite quality of service on a particular provider’s network.
A more serious quality of service issue faces service providers who use the unlicensed spectrum.   The
introduction of wireless LANs in public settings, with fee-based access, creates an expectation for a certain
quality  of service.   However, service  providers  might  have  little  control  over  others’  use  of  the same
spectrum in that area, since it is unregulated and services might suffer from interference.
Another related issue is the extent to which location-based services will interoperate with different user
terminal equipment.  If a user roams, for example, to another state, region, or country, will their terminal
equipment still be able to work with the available network infrastructures to determine location and provide
LBS?   Manufacturers and operators are working together in the Location Interoperability Forum to help
avoid fragmented supply of services
4
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Standards
The ability to rapidly create and implement services, maintain service quality and enable roaming across
different mobile networks depends on the development of industry-wide standards.  The lack of standards,
especially in positioning technologies, is stifling industry development.  This is especially a problem in the
United States where there are many competing cellular networks using different air interfaces and network
infrastructures with pockets of coverage on a market by market basis rather than with national licenses.  In
a report to the FCC on the status of wireless E911 implementation,  Hatfield (2002) notes that such services
require an unusually high degree of coordination among the stakeholders, and will depend on standards.
He sees the lack of such standards  as key problems likely to  cause delays in meeting the  commission’s
objective.
Many organizations are involved today in the development of location based services. The global Third
Generation Partnership Project (3GPP), through which the various standards bodies around the world are
attempting to create a smooth transition to third generation wireless networks, deals with location-based
                                                            
4
The Location Interoperability Forum is now a part of the Open Mobile Alliance.  More information is available at
http://www.openmobilealliance.org.12
services primarily in its Services and Architecture Working Groups (Adams, Ashwell and Baxter, 2003).
The  Location  Interoperability  Forum (LIF)  is  another  venue  where  industry  players  gather  to  achieve
consensus  on  technical standards  in  the  location  infrastructure.   The  Open  GIS  consortium focuses  on
standards for expression of geospatial data.  They, along with the WAP Forum and LIF have now all joined
together into a new association called the Open Mobility Alliance.  Standards are required not only for the
position determining technologies, but also for the services and interfaces among content and application
providers, for  privacy-related  procedures,  and for the testing  of system  accuracy   (Adams,  et  al.,  2003;
Hatfield, 2002).
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