@n: Chapter 5

@t:Wreless Applications

@cs: B@c:ack in 2000, everyone was excited about wreless
handhel d devices and services. As reported in an <l >Upside
Today<I> article entitled “Wreless Craze,” w rel ess proponents
used forecasts fromresearch houses to show the world the

mar ket’ s potential. The Yankee G oup reported that there were 469
million wreless users worldw de at the end of 1999 and predicted
that the nunmber would increase to 1.26 billion by 2005. Datacomm
Research predicted that shipments of “smart” phones and handhel d
I nternet devices would exceed 350 mllion units globally by 2003.
I nternational Data Corporation (I1DC)[[Au: Okay?]] predicted that
US wreless Internet users would increase to 61.5 mllion in
2003 from7.4 mllion in 1999. Those predictions of hockey-stick
grom h seened to promse a wireless nirvana. Still, concern about
growt h was evi dent on sone people’s faces (Figure 5.1).

$ For the nost part, predictions about growth in the nunber of
Wi rel ess-devi ce subscribers have been on track. However, the
uptake in wireless Internet and wirel ess applications has been a
much | ess remarkable trend. In 2000, the Yankee G oup reported

t hat nobi |l e- phone penetration in the United States had reached 38
percent, with penetration of 6 percent for new browser-enabl ed

wi rel ess phones. [[Au: Update?]]Actual use of the browsing
capability, however, trailed far behind, at just 0.3 percent
penetration (Table 5.1). The prediction was for the gap between

t he penetration and use of browser-enabl ed phones to continue for
the next few years, as usage penetration would rise to only 7
percent by 2003 before shooting up to 20 percent by 2005. This
dire prediction nmay be too pessimstic.

@n1l: Argunment for Applications

@: The buil dup surrounding the wirel ess |Internet has subsided
consi derably, and now conpani es are focusing on how w rel ess
technol ogies really do add val ue. Al though users may occasionally
browse Web sites on a nobile device while out and about, surfing
Web sites on the tiny screen of a nobile phone or personal

di gital assistant (PDA) just does not provide the sanme user



experience as view ng themon a conputer nonitor. As discussed in
Chapter 2, other factors have contributed to the slow uptake of

wi rel ess applications including conpeting standards, turf wars,
and high coordination costs between players in the tightly
interlinked value chain. In addition, technological barriers,

i ncluding security and slow data rates for 2G networks (which
affect response tinmes for applications), are being overcone as
security solutions beconme nore mature and 2.5G networks are being
rolled out. Very soon, the only factors retarding the val ue of
wireless applications will be the quality and utility of the
applications thensel ves. Wen the market matures to that point,
custoner needs, instead of technol ogy constraints, wll drive

wi rel ess applications.

So how does w rel ess technol ogy add val ue to applications?
Wreless can bring at |least two extras to the table: real-tine
interaction and location information. It can prom se that no
matter where users are, they will be able to interact with
information in real time. No nore being glued to a desktop
conputer while waiting for that urgent e-mail. Location
informati on can be useful sinply to |ocate the nearest Chinese
restaurant or to nonitor the progress of truck shipnents. A
portabl e device al so can increase the personalization of
interactions since it can carry user profiles anywhere (e.g., a
user’s preferred credit-card information). For full inpact,
wirel ess applications need to take advantage of these val ue-adds
over desktop applications.

Differences in usage patterns have al so becone evident.
Research suggests that PC users tend to access the Wb 3 to 4
times a day for periods of 20 to 60 m nutes on each occasi on. For
wi rel ess devices, the nodel is a higher frequency of usage, such
as 10 tinmes a day, but for only 3 to 4 mnutes each tine. So the
focus nowis on streanmlining interactions with wirel ess
applications and targeting focused tasks as opposed to general
surfing.

The market for wireless data applications is stil
rel atively new. Enabling technol ogi es such as | ocati on-based



services and other personalization features [[Au: Repetition]]
will allow the fine-tuning of current applications, and

i nnovative applications will energe to neet the needs of
consuners as well as businesses. The enterprise nmarket offers an
especially exciting opportunity, as demand for w rel ess business
applications is increasing for several reasons:

@ : - I ncrenmental revenue through increasing nmarket share and
frequency of use.
@l 2i : . | mproved productivity through greater

effectiveness and efficiency, faster decision-nmaking processes,
and reduced costs.

@l fi: . Greater custonmer loyalty through personalized
content and servi ces.

@: A recent Forrester Research report[[Au: Need specific ref.
cite]] noted that 40 percent of Fortune 2,500 businesses in the
United States had equi pped or were equi pping their workforces
with wireless tools and that an additional 30 percent were
considering it.

The constituents of the wireless value chain are all working
to drive new innovations; the high notivation of wireless
carriers to stabilize declining average-nonth revenues per user
will spur other firns in the chain to try to fulfill the
carriers’ desires. The demand and technology are now falling in
line with the notivation by the players in the value chain to
position this market for growth. And herein |lies the opportunity:
conpel ling applications will be the primary driver of that
gr ow h.

@1: Fr amewor k

@: Since a lot of hype has surrounded the convergence of wireless
and the Internet, this section exam nes specific applications
that will be driving wreless data traffic. Segnenting the market
in ternms of industry verticals is a systematic way to anal yze the
opportunities. Vertical applications are custom zed sol utions for
t he needs of a particular industry. For exanple, specific
applications in the health care industry include electronic
prescriptions, which are transmtted wirelessly froma doctor’s



PDA to a pharmacy. This application is not relevant to other
i ndustries although the underlying technol ogi es could be used for
ot her purposes.

On the other hand, sone applications could be used
uni versally across industry verticals and by consuners, much |ike
word processing or the tel ephone. These horizontal wreless
applications include know edge applications, conmunication, m
commerce, and telenetry and tracki ng. Know edge applications
i ncl ude personal information nmanagenent, as well as office tools
such as docunent sharing. Communi cation includes applications for
sendi ng nessages between peopl e, such as short nessage service
(SM5) and e-mail. Mbile comerce (mcomerce) includes any
applications that aid commerce, such as those that support buying
and selling or even advertisenments. Finally, telemetry and
tracking allows either tracking or transmttal of data from
remot e sources and includes applications that shipping conpanies
use to nonitor the progress of trucks toward their destinations.
Figure 5.2 sunmarizes the vertical and horizontal application
ar eas.
@nl: Horizontal Wreless Applications
@: Many horizontal wreless applications already exist in sone
shape or form Mbility mainly enhances the accessibility and the
potential integrity of data and comruni cations through real-tine
interaction. Consequently, nost of the exciting horizontal
wirel ess applications are extensions of existing conmputing
applications. However, wireless can also add context, such as
| ocati on and personalization, which enables nore powerful
applications. As costs decrease over tinme, horizontal
applications have the potential to becone w dely used consuner
appl i cati ons.

The follow ng section provides a detail ed discussion of the
four horizontal applications: know edge, conmunications, m
commerce, and telenetry and tracking.
@2: Knowl edge Applicati ons@: Busi nesses have used specialized
wirel ess applications for nore than a decade. Many of these
wi rel ess devices and applications are extensions of the wire-Iline



pl atforns for general - purpose business applications, but they
al so include new uses that have been spurred by the ability to
access and update information in real tinme. Many of the
applications are professional -mnagenent or personal -infornmation-
managenent tools to increase the productivity and efficiency of
people in the workplace, in their personal lives, or both.

The cost-savi ngs nodel of business adoption is based on the
i dea that w despread use of w rel ess-enabl ed devices will occur
when the benefit derived from enpl oyee access to instant
information clearly exceeds the installation and operational
costs of corporatewide wireless networks. In addition, rapid
adoption of wireless nodels will occur where businesses obtain a
conpetitive advantage i s obtained by being able to access
information in new ways and from |l ocations that are not easily
available in the wire-line world.
@ 3s: Val ue Proposition of Know edge Applications. @3:|en| The nmain
custoner need that know edge applications neet is instantaneous
and ubi qui tous access to business-critical data. Enterprises wll
demand this productivity-enhancenent val ue proposition, and wl|
have arge RO (return on investnent) expectations on
i npl enentation. Most enterprise custonmers will be agnostic to the
technol ogy that suppliers use for wirel ess data transm ssion;
they will look for end-to-end solutions that neet their nobile
data bandwi dth, availability, and security requirenents. Thus,
the sane enterprise applications and device will have to work
sean essly between the wireless LANin the office, the broadband
wi rel ess systemat home, and the preferred carrier’s public
network everywhere el se. The information that the application
accesses, displays, and nodifies may vary in content and richness
dependi ng on the bandwi dth of the network to which the device is
I i nked, but for fast adoption, the change in functionality mnust
be intuitive and transparent to the user.
@: The pull for instant information at the fingertips will be
especially strong within the manufacturing and service
i ndustries, where it can provide efficiency inprovenents or
conpetitive advantages. Corporate information avail able on



personal conputers (desktops and | aptops) will be extended to a
nobi | e handhel d device that enployees can carry with themto
nmeetings within and outside their corporate offices. This wll
happen as the corporate intranet extends beyond the PCs into
nobi | e handhel d devi ces.

The follow ng five applications are in the forefront of the
adoption curve in the know edge- managenent space:
@l s: 1. @l : Cor por at e dat abase access and entry of data.
@l s: 2. @l 2i : I ntranet access and entry of information for
applications such as network-hosted cal endars, to-do lists,
address files, and nenos.

@l s: 3. @l 2i : Access to supply chai n- managenent
appl i cati ons.

@l s: 4. @nl 2i : Access to custoner-rel ati onshi p- managenent
(CRM) applications.

@l s: 5. @l fi:Training or troubleshooting materials that

can be pulled on demand by workers in the field.

@: Providing people with wirel ess data access can enhance the
productivity of a nobile sales force. For exanple, integrating
wirel ess functionality into CRM (custoner rel ationship
managenent ) products [[Au: Expl ai n—what products are you
referring to?]] provides an additional |evel of sales-force
automation. Al so, Wth always-on connectivity, sales
representatives can be better inforned about their custoners,
access the informati on needed to conplete sales, and comuni cate
any status to the central office in real tine. Such applications
will be even nore effective by providing real-time inventory and
product-availability data to the sal es personnel. These
applications focus on enhancing custoner satisfaction, shortening
the sal es process, and inproving the information flow within an
or gani zat i on.

West i nghouse nobile satellite term nals and done antennas
provi de AT&T Network Conputing Services maintenance crews with
seanl ess comuni cati on regardl ess of |ocation. The technicians
have access to data-comuni cations services, mobile tel ephone,
and fax to hel p troubl eshoot problens. Sears has equipped its



honme-repair service crews with PDAs that operate on Mdtient’s
network using both terrestrial and satellite connectivity. It
allows the technicians to access real-tinme information about
pricing, schedul e changes, inventory, and routing, not only
improving their efficiency but also providing better custoner
service. The connectivity optim zes workforce utilization by
prioritizing custoners and fulfilling rush orders.

@ 3s: Chal | enges. @3: | enf Wrel ess know edge applications wll
essentially be extensions of desktop applications. The chal |l enges
faced by w despread inplenmentati on and adopti on of such
extensions are related to technol ogy, user experience, and cost.
A typical systemis shown in Figure 5.3. The technol ogy al ready
exists to extend applications into the wirel ess environnment. For
exanpl e, there are content-transformation tools that can take
HTML Web pages and transformtheminto Wrel ess Markup Language
(WW) cards for presentation to wirel ess devices. The bi ggest
technol ogi cal challenges are related to security and to speedi ng
up the response tines for applications. The 2.5G services w ||
help with response tines, but security will have to evol ve

t hrough stronger encryption technol ogies and digital signatures.
@: The biggest challenge fromthe user’s standpoint is taking

t he experience and expectations from desktop applications and
transform ng theminto sonething reasonable on a wrel ess device.
Limted screen sizes, presentation area, and keypads will force
applications developers to think of application extensions to the
nmobi | e domai n as <I>conpl enents<l>, not as <I>substitutes<l|>,
for the core use of an application on a desktop conputer.

Cost will also be factored into the purchase of systens or
services to enable wirel ess access to know edge applications, and
there will be conpetition to bring the cost of solutions down.
For some applications, custoners will seek solutions that use no-
servi ce-cost wireless |ocal -area-network technology to interact
wi th know edge applications while in the office but that also
al l ow seam ess switching to access through 2.5G or 3G networks
outside the office. At any rate, it is likely that wireless
access soon will be narrowy targeted at specific know edge



applications such as CRM and fi el d-servi ce-support tools, which
are the areas of immediate opportunity. In the long run, the
challenge will be to reduce the cost until the return from
everyone’s having wirel ess access to the full range of desktop
know edge applications is simlar to the return fromeveryone’'s
havi ng a conputer.

@3s: Summary. @3: | en] The adoption rate will initially be driven
by the need for constant access to specific business applications
as well as by the decreasing cost of inplenmentation. The adoption
rate should be high since corporate inplenentation can drive the
st andardi zati on of platforns and applications.

@: “Smart” network architecture for enterprise information
systenms and intranets will facilitate the adoption of know edge
applications: The data and applications will reside on nodes of
the corporate data network. Wreless devices will access

know edge applications on an as-needed basis after an enpl oyee

| ogin, as neither data nor applications are stored on the device
itself. This systemw || enhance the security of corporate data
in case of loss of the wireless device, as wel|l as reduce the
processi ng and dat a-storage requirenments of the access device. It
will also allow the device to be interoperable between enpl oyees
and applications. The availability of |owcost (under $200)

devi ces that can operate across nultiple wireless transm ssion
protocol s such as 802.11, and 2.5G or 3G wll facilitate the

wi despread adoption of know edge applicati ons.

@?2: Communi cati ons

@: This section concentrates on comuni cation and nmessagi ng,

mai nly text. Voice conmunications, while inportant, are excluded
because the focus is on text-nessaging applications such as SMS
(short nessage service) and wirel ess access to e-mail. The

popul arity of nessaging is evident in many ways. The GSM (d obal
System for Mobile Comuni cation) Association estinmated that at
the end of Septenber 2001 nearly 750 mllion SM5 nessages were
bei ng sent <I>per day.<I> This service is a major contributor of
revenue and profits to many European nobil e operators. Electronic
mail (e-mail) is a killer application in the wired world, and



wirel ess access to e-mail is a highly desired nobile application,
as proven by the popularity of the research-in-notion (RIM

Bl ackberry pager and simlar devices. In addition, a survey from
Jupi ter Conmuni cati ons showed that 50 percent of those surveyed
wanted e-mail on their nobile device. Market estinmates hover
around $10 billion, a significant figure.

@ 3s: Val ue Proposition of Communi cation Applications. @3:|en Text
comuni cation in the formof e-mail has existed since the 1970s,
but it did not become popular until the Internet’s growth spurt
in the 1990s. MIlions of people use e-nmail, and therefore the
application has proven value for a huge nunber of consuners and
enterprises.

@: On one level, text conmunication has intrinsic value. First,
it allows users to process information in parallel. It is easy to
deci de which piece of information is inportant on a page of text.
On the other hand, people process voice comuni cation serially.

They nmust listen to voice mail in the order it was recorded to
find the information of interest. Second, text is easy to
reference (e.g., it is generally preferable to read driving

directions than to listen to them). The real value, above and
beyond the intrinsic value of text conmunication, is that it is a
net wor ked application, and nmany people are attached to the
network. If only two people in the world had e-mail, it would be
merely a novelty. However, as nore and nore people get e-mail, it
becones nore and nore useful. The value of the application
increases with the size of the network (Figure 5.4). \Wen

W rel ess text comunication was created, mllions of people were
already tied to the network. Thus, it became nerely an extension
of the existing e-mail network but added an aspect of portability
that previously did not exist.

@3s: Chal | enges. @3: | en] Text conmmuni cation is already viable, and
several conpanies are conpeting in this space. Those offering
solutions for wreless access to e-mail include RRM Omi Sky, and
Palmnet. RIMoffers a full, end-to-end solution by providing
server software, hardware (Bl ackberry device), and software for



t he Bl ackberry. Both Omi sky and Pal m net provide the client
software that runs on either Palmor Wndows CE devices. The
infrastructure behind e-mail was in place, and access was
extended to wrel ess devices.
@: Short-nmessage service (SM5) has existed for several years.
Its rapid adoption was facilitated by its incorporation into the
gl obal system for nobile conmunications (GSM standard, which not
only sets standards for air interface protocols, but also core
features. Unlike today’'s nobile e-mail, SM5 nessages are
transmitted in the control band of cell phones, a small anount of
bandw dt h that voice transm ssion does not use. The original
intention was for tel ephone conpanies to use the control band to
send nmessages to their nobile users.

Nonet hel ess, horizontal wrel ess applications face
t echnol ogi cal obstacles that hinder their adoption by consuners
and nobil e workers. Some of them are applicable not only to the
mar ket i ng of comuni cations applications, but also to the
adoption of wireless solutions anong different horizontal and
vertical markets. The main obstacle to the deploynent of wrel ess
communi cation or nobile-comerce tools is the lack of security
for data transm ssions anong w rel ess networks. The risk of
violation or distortion of critical information by others limts
t he demand for w reless comunication tools. In the United
States, multiple standards and dated circuit-sw tched network
configurations constrain the devel opnent of a secure
conmmuni cati ons envi ronnent.

Smal | screens and the limted scope of input capabilities
have been obstacles to handling a broad range of data patterns
t hrough wirel ess devices. At first glance, there seemto be two
contradicting attributes in wireless conunications that the
i ndustry nust reconcile to optim ze the val ue proposition: the
size of the equipnent and the interfacing features provided. The
devel opment of speech-to-text converters may eventual ly optim ze
both attri butes.

In addition, nobile users need filtering tools to facilitate
the efficient screening of nmessages. Because the information they



may require in the field is tinme critical, junk mail nmay damage

the functionality that wireless is intended to provide. Potenti al

custoners are unlikely to be interested in paying to be bothered.
When attenpting to integrate horizontal comrunications

platforns with enterprise systens--an acconplishnment that may

| everage the depl oynment of horizontal w reless conmunications

pl atforns--corporations find four chall enges:

@l s: 1. @l : Mobil e workers handl e di verse devices with

di fferent operating systens that nmake the integration of

individuals into internal |egacy systens difficult.

@l s: 2. @l 2i : When wirel ess workers do not have PCs, firns
may find synchronization with central data stores costly.

@l s: 3. @nl 2i : Corporations need the capability of

mai ntai ning software renotely to achi eve cost efficiency.

@l s: 4. @l 2i : Di verse personal end-enterprise

conmuni cations nedia should be integrated or synchronized with a
si ngl e nobil e device/ operating system (unified nmessaging).

@2: Summary

@: Though the United States is behind in the adoption curve for
text messaging, rapid growh is certain for this method of

conmuni cation. Wreless carriers support SMS nessaging at nuch

| oner cost than when handling voice calls and can count on SM5 to
generate revenues that conpensate for declining revenues from
voice calls. Sone issues, however, pose doubts about the ability
of horizontal wreless-conmunications applications to capture
significant value. Both e-mail and nessaging are basic tools with
a |l ow degree of conplexity. These applications will soon be
commodi ti zed and becone part of the ante to play in the ganme. If
so, value will be captured by e-nmail/nessaging service providers
or by those players that develop ancillary technical -support
technol ogies to i nprove speed, variety, and security of
transmtted informati on, not by the conpanies that devel op
solutions for these applications. Al so, as prices for these
services decrease, end custonmers will find text-conmunication
services nore attractive and val uabl e.



@ 3s: M Commer ce. @3: | en] Mobi | e-commerce applications facilitate
nonetary transactions via a nobile device. In the United States,
peopl e think of nobile comrerce as traditional electronic
commerce via a nobile device (e.g., using an Internet-enabl ed
nmobi | e phone to purchase a book from Amazon.com while waiting for
the train). It is not surprising that true nobile comrerce has
failed to take hold here. Conpared with e-comerce, the m
commer ce experience is slow, |acks depth and graphical aids, has
costly charges per mnute, and is hanpered by the difficulty in
entering paynent information. Generally, it is easier to call a
custoner-service representative and place an order over the
phone. However, as operators nove to 2.5 and 3G systens, m
commerce will inprove because of faster downl oads and response
times. During 2000, businesses and consuners spent an estimated
$210 million for advertising, applications, and transactions, and
this figure should increase in the upcom ng years [[Au:

Updat e?] ] .

@: Mobile paynment services will probably evolve until one or
two standards energe; increased consuner acceptance will then
establish themas common wireless alternatives. Early attenpts at
nobi | e paynments have involved using a traditional bank credit or
debit card in conjunction with a cell phone. After ordering a
product by phone or over the Internet, the customer receives an
SM5 nessage with the price and conpl etes the paynent transaction
by inserting the bankcard into the phone’s slot and keying in a
passwor d.

Conpani es are al so pursui ng nobil e-paynent services that do
not require smart cards. Sonera, formerly Finnish Tel ecom has
orchestrated a cardl ess “pay-by- GSM phone.” Custoners purchase an
item by dialing a special nunber provided at the point of sale
(e.g., a parking neter). The network operator acts as a
cl eari nghouse and credits the custoner’s predetermned billing
account. Bluetooth technol ogy, which allows nearby devices to
communi cat e vi a hi gh-speed, short-distance radi o waves, is al so
expected to play an inportant role in nobile paynents at point-
of -sal e | ocati ons.



Anot her prom sing concept, still in its experinental stages,
is nmobile cash: A wireless network | oads cash onto a nobile
device, typically through a smart card. Tel ephone conpanies
(e.g., NIT DoCoMo and Sonera) and credit-card conmpanies (e.g.,
MasterCard and Visa) are rapidly building mcrobilling and
el ectroni c-wal | et busi nesses. Two such services are PayPal and
Rem t.com which enabl e individuals and businesses to transfer
noney to each other fromtheir banking or credit-card accounts.
@3s: Val ue Proposition of M Commerce Applications. @3:|emnm The
next generation of nobile comerce will be a nmuch better val ue
proposition for both the consuner and the seller. Bluetooth and
| ocati on-based technologies will enhance the functionality of
wi rel ess devices, enabling nobile commerce to offer unique
benefits over electronic comerce. Location technol ogy wll
enable retailers to send tine-sensitive and | ocation-sensitive
coupons to shoppers. Consuners will be able to use their phones
as electronic wallets to beam noney to friends or to pay for
goods in stores or at vending machines. Over tine, nobile devices
could becone a vehicle for transmtting digital noney, tracking
transactions, and conpiling spending reports for their users (see
Tabl e 5. 2).

@: Mbile comerce is a significant opportunity for all parties
i nvol ved. On the consuner side, traditional e-comerce sites have
been expanding their reach to a new channel, the nobile custoner.
As enabling technol ogi es becone integrated in devices and

net wor ks, the prospect of mcommerce becones drastically nore
conpel l'ing. For exanple, location services could nake it easy to
find nearby restaurants and order off the nmenu before arriving
for pickup. Transactions could beconme nore conveni ent and
efficient with Bl uetooth-enabl ed devices. In February 2001,
Holiday Inn unveiled its first hotel w th Bl uetooth-enabled room
servi ce nmenu downl oads and checkout. In a vote of confidence for
the technol ogy, Bass Hotels, Inc., plans to use Bluetooth in al

of its properties, which include the Crowe Pl aza and

I ntercontinental chains as well as the Holiday Inn chain.



Mobi | e comerce has seen significant devel opnent in vertical
busi ness markets fromfinance to governnent. As technol ogy
advances and new applications enmerge, wireless commerce can be
| everaged across vertical markets to address a much | arger
custoner base. These applications include wreless hosting, or
gateway services, that convert information froma firm s | egacy
systeminto a formviewabl e on a nobil e devi ce.

Mobi | e comerce has received trenendous press over the past
year and a half[[Au: Carify time ref. neant]]. The question
remains not if, but when, mcomrerce applications wll really
offer to the consunmer the value that they proclaim
@ 3s: Chal | enges. @3: | enj Mobil e conmerce is | ess an application
than a network of enabling technologies that facilitate
transacti ons. Technol ogy can neet the challenges for m comrerce
in three main areas: transaction enablers, security providers,
and translation/integration services (Figure 5.5).

@4s: Transaction enabl ers. | en] @4: Transacti ons occurring between
the custonmers and their carrier provider will pave the way for

br oad- based nobi | e-comrerce applications. Effective billing
technology is the nost inportant m ssing conponent of any broad-
based m commerce solution. Real-tinme billing will nost likely
fill that void. This solution is already in place and is being

used in prepaid wireless; it could serve as a driving force

behi nd the i mm nent convergence of the wireless horizontals.

@: Real-tine billing for mconmerce can be adapted from prepaid
wireless to create a paynent nodel in the formof an integrated
prepaid wallet. Using a credit card or check, a custoner would be
able to fund a prepaid account through either a “wallet provider”
or an operator. Once the account was established, the subscriber
woul d be able to nake calls, send and receive text nessages, and
pur chase goods and services by phone. A custoner could sinply
enter an I D code into the phone to request a ringing tone, a
sinmpl e video gane, or a song froma content provider. The content
provi der would then validate the code, check the account bal ance,
deliver the service, and debit the subscriber’s prepaid account.



The demand fromthe rapidly growi ng youth market and the
l[imtations to other solutions nmake this real-time billing
solution even nore likely. If current growth rates in the youth
segnment continue, the revenue forecasts for nobile entertai nnment
transactions are substantial. According to the Yankee G oup,
revenue from graphics, ganes, audio, and video will reach $1.13
billion by 2005, up fromjust $41 million in 2000. Wthin this
same time frame, prepaid wireless is expected to continue
capturing a | arger percentage of w reless subscribers, with the
nunber expected to reach 18.3 m|lion between 2001 and 2003[[ Au:
Updat e?]]. The increasing popularity of prepaid phone solutions
makes it likely that real-time billing technol ogy coupled with
teenagers’ need to be “cool” will drive mcomerce forward.

@4s: Security providers.|en|f @4: Security is a necessary enabling
technol ogy for conducting mconmerce. As nobile conmerce becones
nore wi dely adopted, security will be a significant challenge.
Unl i ke conputers in the wired world, nobile devices have limted
menory, rendering traditionally strong encryption and

aut henti cati on technol ogy inpractical. Al though nost software
devel opers have access to a scal ed-down version of secure socket

| ayer (SSL) for wireless devices, the wide variety of devices,
each with its own security protocol, wll make things nore
chal I engi ng. Al though the wireless application protocol (WAP) has
its own security--wireless transport-layer security (WLS)--a
poi nt of weakness occurs at the wirel ess gateway, where the wred
world neets the wireless world. The gateway server nust decrypt
the information received fromthe wired Internet and re-encrypt
that information in WILS. Conpani es hosting their gateway servers
behind firewal I s get around that conplication.

@: Wreless devices, unlike their landline counterparts, have a
much hi gher chance of being |ost or stolen. This presents an

addi tional challenge to security providers—authentication. How
does a merchant know that the person making the purchase is
actually the person who owns the device? This will beconme a
critical issue for point-of-sale transactions (at the cash



register) and is also a grave concern for enterprise custoners
who may put val uabl e conmpany information at risk.

@4s: Transl ation/integration.|en| @4: Though the technol ogy for
automated translation of HTM. pages to WM. cards exi sts,

i nprovenents will be necessary to ensure an satisfactory user
experience on wireless devices. As with wreless know edge
applications, creating a conplenmentary m conmerce user experience
for e-commerce applications wll be necessary, since the richness
of regular Internet content will not be replicable. In the short
term application developers will struggle with the tradeoffs of
reduci ng inplenentation effort by witing generalized
applications versus custom zing the user experience on the basis
of the access device (conputer or wreless).

@3s: Summary. @3: | enl The addition of increnmental enabling

t echnol ogi es such as | ocation-based services, Bluetooth, and
ultimtely broadband to communications devices will rapidly
enhance their value in mcomerce. Furthernore, inprovenents in
security will make hosted applications a useful and viable
reality for businesses.

@5: As discussed in Chapter 4, |ocation-based services wll

al so expand mcommerce. The face of nobile comerce coul d change
for the consuner with the establishnment of these services.
Because |l ocation information is unique to nobile devices, it can
add value to other applications. For exanple, retailers will be
able to send out tine- and | ocation-sensitive coupons directly to
users’ nobile devices. These custoners can then go to the store
offering the pronotion and receive di scounted opportunities.

H ghway hotels will be able to send pricing and availability
information to mdnight drivers on the nearby thruway to help
fill enpty roomns.

Addi tionally, once broadband becones a reality, the nobile-
shoppi ng experience could beconme graphically rich. Current
thinking is that mcomerce wll be tailored to purchases and
services that people performduring downtine, |ike banking or
bill paying, or tine-sensitive purchases, |ike stock trading. The
sinpl e text-based interface of today precludes many online



retailers fromdoi ng business via wreless devices. Wen
broadband is avail able, mcomerce nmay be able to offer a user
experience nore |ike that of regul ar e-comrerce.

Limtations in screen size, keypad size, and security make
it unrealistic to expect w despread Wb browsi ng and purchasi ng
to occur on wireless devices in the near future, but sinpler
transactions will proliferate the | andscape. In the inportant
yout h segnent, “mtertai nnent”—MP3s, ringing tones, videos,

ganes, and other lowprice items--will drive mconmerce
applications. Oferings such as these are perfectly suited for
the real-tinme billing technology that already exists. As a
result, nore and nore services wll energe and eventually riva

today’ s information and “infotainment” portals.

The integrated prepaid-wallet node provides custonmers with a
sinmpl e paynent vehicle that | everages the highly effective
m crotransacti on-paynent services [[Au: Define]] which are
al ready available. Wth real-tinme, mcrotransaction billing
already in place, and a youthful consumer base for m conmerce
goods and services, applications that bring the nerchants and the
carriers together are all that is necessary. This nodel provides
val ue for both consumers and carriers. For consuners, it wll
provi de convenient, |lowpriced features. On the carrier side, it
will generate revenue increnentally but at |ower margins than the
ones associated with the delivery of voice and data services. The
nodel s attractiveness lies in supplenenting revenues from
exi sting services by increasing a prepaid custoner’s lifetine
val ue. The nore a customer buys wirelessly, the nore that
custonmer will then use voice and data. Therefore, this wll
i ncrease the average revenue per user for the carriers.

Menbers of the wirel ess value chain are excited about the
opportunities in mconmrerce because the devices and services
allowthemto create a greater affinity wwth end custoners. As m
commer ce becones integrated into everyday purchasing, people’s
dependency on wirel ess devices and services could grow
exponential ly, which would be a boon to the entire industry. That



is why the industry is pushing forward the cause of m conmerce,
and persistence will eventually nmake it a reality.
@2: Tel emetry and Tracki ng

@: Tel enetry and tracking refer to applications for automatic
nmeasurenent and transm ssion of data fromrenote sources for
control, tracking, and other purposes. The transmtted
information could be readings fromutility neters at various
custonmer sites or data to track the location of a car or truck
These applications are being adopted in industries where assets
such as goods and vehicles need to be managed in real tinme to

i nprove operational efficiencies and custoner service. One of the
bi ggest inpacts is expected to be in |ogistics.

Wrel ess technol ogies can provide a flexible platformfor
i nformati on exchange between the central-intelligence unit of a
firmand nobile assets such as physical goods, and people such as
field-service personnel and traveling sal espeople. They can use
the informati on exchange to neet unforeseen custoner needs,

i mprove communi cation, increase efficient utilization of assets,
and i nstantaneously redeploy if the need ari ses.

Mobility and time sensitivity are the two main drivers that
add value in the wirel ess space. The value in logistics will cone
fromefficiently managi ng nobil e assets because exi sting
hardwi red platforns fail. We termthis set of applications
“mobi | e-asset managenent.” Figure 5.6 illustrates a typical
net wor k. For exanple, a trucking conpany that can track the
| ocation and capacity use of its trucks can easily redeploy or
reroute its fleet to inprove use and custoner service. This
typi cal exanple of a |location- and tinme-sensitive situation is
al so a perfect opportunity for wreless depl oynent.

Forrester research estimates the total worldw de corporate
expenditure associated with managi ng material and product flows
in the vendor-to-custonmer supply chain was $2 trillion in
2000[ [ Au: Updat e?]]. These expenditures include the entire val ue
chain associated with a product and inbound freight, warehousing,
i nventory managenent, outbound freight, customer service, and
adm nistrative and information-systens costs. Adm nistrative and



i nformati on-systens costs associated with nmanagi ng t he gl obal
supply chain average 7 percent to 10 percent of the total
expenditure, or $140 billion to $200 billion. Numerous studies,
including periodic reports by industry analysts, indicate that
enhanced el ectroni ¢ managenent of information flows between
enterprises can reduce adm nistrative costs by at |east 20
percent. That would put the cost savings associated with
enhanced- val ue network conmuni cations to be around $28 billion.
Tel ematics, which is the marriage of wireless and
aut onobi | es, has garnered consi derabl e consuner attention. The
idea is not only to allow access to tracking-oriented data that
enhances the driving experience and nmakes it safer (e.g., mapping
and | ocation-specific information), but also to access personal -
i nfor mat i on- managenent and communi cations tools. Safety is
currently the main selling point for adoption, although systens
like GMs OnStar and Ford’ s WngCast offer drivers directions,
| ocal directory services, and financial information, in addition
to energency services. Eventually, a person could | ook up the
address of a business and receive directions while nonitoring
traffic conditions and keeping up with e-mail that m ght include
a neeting-cancellation notice. The dealer’s repair shop could
performrenote diagnostics on cars. Autonobile makers are not
only excited about creating closer relationships with their
custoners through these services, but are also attracted by the
possibility of a recurring revenue streamafter a car has been
purchased. UBS Warburg expects telematics will be a $47.2 billion
i ndustry by 2010, as worl dwi de revenue grows from about $4
billion this year[[Au: Wat year is neant? Need to identify for
reader]].

Wi | e nobi |l e-asset managenent and tel ematics are two of the
nost visible growh areas for telenetry and tracking
applications, it is not because of the unique val ue proposition
that they offer over |andline solutions.

@ 3s: Val ue Proposition of Telemetry and Tracki ng
Services. @3: | em Tel emetry and tracki ng applications inherently
deal with renote people, goods, and devices. In such situations,



wirel ess solutions are nore cost-effective for data exchange than
| andl i ne sol utions, so this category of applications not only
wi Il include extensions of |andline applications, but also wll
spur many new appli cati ons.

@: Apart fromtelematics, telenmetry and tracking applications
wi || have their biggest inpact in the business space where the
enphasi s on constantly inproving productivity and efficiency wll
hi ghlight their value. The value of wreless applications in
nobi | e-asset managenent conmes fromthree main factors:

@l : 1. <I >Context-sensitive information is avail able anytine
and anywhere. <l >| en| (A trucking conpany will keep track of its
truck locations and their capacity use to optim ze custoner
service and capacity use.)

@l 2i: 2. <I >User has an application-based choi ce of
synchronous or asynchronous information
di ssem nation. <l > en| (Automatic neter reading will be synchronous

when the technician is always connected to the central database,
whereas a traveling sal esperson will probably be asynchronous
when pulling time-sensitive informati on as and when required.)

@l fi: 3. <I >Anytinme, anywhere capabilities of wreless nmake
it the nost efficient tool for executing comunications in the
nobi | e- asset - managenent industry.<l>len|(This is a given because
of the inherently vast geographi c expanse of this industry.)

@: The application | andscape in wireless has been facilitated by
PDA technol ogy, which has nade the devices cheaper, smaller, and
nore robust for industrial applications. Econom es of scal e,
conpetition, and process innovations have reduced costs naki ng
corporations nore receptive to wireless solutions such as the
foll ow ng exanpl es.

@4s: Package tracking.|en| @4: The shipping industry has |ong been
focused on wireless applications. Traditionally, one of the

bi ggest concerns for shippers was inadequate tracking information
once a custoner shipped a package. For delivery conpanies |ike
United Parcel Service, Federal Express, and McKesson, custoner
[itigation and conpl aint processing added to the problem Wth
the primtive paper system it was extrenely costly to reproduce



i mges of delivery receipts, and the shipper occasionally would
forget to get the custoner’s signature. The need for readily
avai | abl e tracking informati on has made w rel ess tracki ng of
packages one of the biggest and nobst successful applications in
nobi | e-asset managenent. The field-delivery staff is equipped
with a wirel ess handhel d device that can scan the barcodes on
packages, collect custoner signatures, and be constantly
synchroni zed with the central database of the shipping conpany.
Conmpani es such as Avant Go provide solutions for real-tinme
connectivity between the handhel ds and conpany dat abases. The

shi ppers can access their package information not only via the
Web, but also through their PDAs and cell phones. By inplenenting
this system MKesson reduced its point-of-delivery |egal clains
by 50 percent and achi eved 100 percent reduction in receipt-
search and i mage-mani festati on costs[[Au: Source?]].

@4s: Automatic vehicle location (AVL).|em @4: The AVL sol utions
can graphically represent a truck fleet on a map. They al |l ow
conpani es to track, manage, and conmunicate with their nobile
assets in real tine. By nonitoring, the nobile-asset-nmanagenent
sol utions provider can deliver inproved custoner service,
optim ze the capacity of nobile assets, and provide real-tine
information to clients about their order status.

@.: In March 2001, O fice Depot, Inc., the world s |argest
supplier of office products, announced its rollout of a wireless
nmobi | e- conputing transportati on and nobil e- asset - managenent
system (powered by Aether Systens, Inc., and Synbol Technol ogi es,
Inc.) to Ofice Depot’s fleet of nore than 2,000 delivery trucks.
This real-tinme delivery and tracking systemallows Ofice Depot
to ensure that custoners get what they want, when they want it.
The conpany uses Synbol’s SPT 1700 Pal m O S handhel d conputing
devices and its Mbile Gateway on-board data-transaction systens
for its wireless proof-of-delivery and package-tracki ng system
Its enpowered nobile workforce feeds off the wirel ess network
called Ofice Depot Signature Tracking and Reporting System (0D
S T.AR). Drivers use handhel d devices to reconcile inventory on



the truck and conplete the transaction by capturing the custoner
signature[[ Au: Cxs. OK? System now in use?]].

The AVL solution can help in renote driver-performance
tracking by collecting location information as a function of tine
and distance. It can allow corporations to nonitor fuel costs and
enpl oyees’ driving speed, and ensure conformty to conpany
policies. The information can al so be used for performance
conpari sons between enpl oyees or different sets of fleet
vehicles. In addition, the wirel ess data-comunication |ink
bet ween the vehicle and central control station can track vehicle
di agnostic informati on. The system coul d be aut omated such that
t he central - database intelligence could pronpt for vehicul ar
probl ens before they occur.

@3s: Chal | enges. @3: | en] The huge geographi c di stances between
utility meters and renote sources in cars are a serious chall enge
to the omi presence of wireless connectivity. Network operators
such as Sprint PCS, AT&T Wreless, and Verizon have built

nati onw de networks that provide coverage at |east in mjor
cities and on highways. Satellite networks such as the one set up
by d obal star can provide coverage for renote | ocations. G obal
position system (GPS) technol ogy can track fleet vehicles.

Motient and Aether Systens offer wirel ess fleet-nmanagenent
services that conmbine terrestrial and satellite networks. These
ki nds of effective solutions fill a critical need.

@: In the nobil e-asset-managenent donmain, end-to-end sol utions
provi ders are beconm ng nore prevalent, nmaking it easier for
conpanies to inplement telenmetry and tracking systens. For
exanpl e, UPS, which holds | eadership in package shipping, also
provi des solutions for supply chain managenent and critical-parts
delivery. The next challenge will be to manage the many
partnerships and alliances that can enable a conpany to | everage
its core conpetency and increase the productivity of its assets.
Manugi stics provides Enterprise Profit Optimzation Sol uti on®,

whi ch hel ps enhance organi zational profitability by

simul taneously optim zing the supply and demand si des of an
organi zation’s business. To be cutting edge, solutions mnust



enabl e organi zations to track their performance. Conpanies that
physically transfer goods in any part of their supply chain cycle
nmust be able to track nobile assets in real tine to inprove
resource use. Conpanies |like Aether Systens that can provide
enabling software and services wll formthe backbone for
executing such sol utions.

In telematics, interface technology that allows the safe
operation of vehicles and interactions with all the applications
will be critical to adoption. Solutions will enter the market at
different price points. Small, nmounted screens will probably sel
at a |l ower price point, whereas heads-up displays will be
prevalent in luxury cars. In addition, voice interfaces are
attractive because they all ow hands-free operation. In the near
term however, user expectations will probably exceed the
capabilities of voice interfaces, and that will be a chall enge.
@2: Summary
@: As the geographic reach of renpte nonitoring increases and the
cost comes down, renote nonitoring and servicing of assets wll
beconme nore of a reality. Autonobile conmpanies will soon provide
renote di agnostics and send custoners rem nders about maintenance
needs. But what if General Electric could do that with washers,
dryers, refrigerators, and even |ightbul bs? Though the exanpl e of
a lightbulb may seem extrenme, General Electric would be able to
structure business service contracts for automatic shipnents of
[ightbul bs to the custoner’s mai ntenance departnment indicating
the |l ocation of burned-out bul bs. This concept allows consuner-
goods conpanies to structure recurring revenues for what was
formerly a single revenue streamat the tinme of purchase. Even
though it nmay take tine to realize this business nodel with
i nexpensive goods, it will be a near-termreality for high-priced
goods. This is already obvious in the autonobile industry.

Wth nobil e-asset managenent tools, firns will experience
productivity and efficiency gains through better nmanagenent of
nmobi |l e resources. On average, the tinme that a product actually
gets worked on during manufacture is less than 5 percent. This
hi gh proportion of work-in-progress (WP) tine is |argely non-



val ue- added for the product, and it holds i nmense opportunity for
productivity inprovenment. Wreless technol ogies are central to

t hat goal and have evolved to a | evel where they are ripe for
nobi | e-asset managenent. The very nature of nobil e-asset-
managenent operations requires wireless connectivity for

ef ficient conmmunication. As an early adopter of wreless

t echnol ogy, the nobil e-asset-nmanagenent industry has denonstrated
t he val ue- added potential. The custonmer need is clear here. The
technol ogy is mature enough for nationw de depl oynent, and there
is a high level of collaboration anong the players. The

est abl i shed | eadershi p of service organizations |ike FedEx and
UPS gives them scale to becone efficient solutions providers.
Conmpani es that | everage such solutions to cut costs, inprove
their custonmer service, and optim ze their use of resources wll
benefit in the future.

@nl: Vertical Wreless Applications

@: This section discusses the effect of wireless technol ogi es

on applications that are specific to particular industry
verticals. Wreless applications are having an exciting inpact
on industries, and revenue forecasts for nobile data in 2002[[ Au:
Updat e?]] show that several industries are predicted to reach
$200 mllion and up (Figure 5.7). The two verticals that are
likely to spend the nost on nobile data are financial services
and health care, so this section covers those two industries as
wel | as governnent services. W al so consider the val ue
proposition of bringing wwreless to these verticals and ot her
factors that will affect adoption.

@?2: Fi nanci al Servi ces

@: O all the existing and potential wreless applications, m
commerce in general and financial services in particular wll
likely be the big winners. Such financial services include

banki ng, stock trading, financial and information analysis, and
i nsurance. Wrel ess conmmuni cation services have grown
exponentially in the past few years, especially in Asia and

Eur ope. As new technol ogi es overcone existing limtations,
consuners are using the wireless channel nore often for



conmuni cation as well as for gathering information or conducting
transactions over the nobile Internet. Newer technol ogies and
networks will allow a nmuch richer custoner experience, including
interactive video, graphics, and always-on capability. This new
nobi | e delivery channel offers financial institutions an
opportunity to proactively engage their custoners w th additional
servi ces and products.

But despite the ubiquity and conveni ence of accessing the
wi rel ess channel over the past couple years, many conpani es have
been reluctant to fully enbrace this new technol ogy. Because the
restricted interface of slimed-down devices and sl ow network
speeds can di scourage the nobile user from browsing the Internet,
current applications end up stripping out much of their marketing
and navigation material. As a result, nobile users are likely to
carry out transactions for which there is Iimted context and
navi gati onal overhead. Relative to nost other wireless data
applications, financial services are sinple to operate, highly
focused, and require little navigation tine. That is precisely
why consuners have enbraced them

This section first provides a brief overview of the
evol ution and recent devel opnments of wireless financial services
and takes a | ook at how segnents of the financial-services
spectrumw || translate into neani ngful applications for the
nmobi | e consuner. The players along the wireless value chain are
descri bed, as well as the core conpetencies that these players
nmust devel op and capitalize on for success. Finally, we suggest
how the wirel ess financial-services industry may evolve in the
next three to five years.
@2: Val ue Proposition of Wrel ess Financial Services
@: Wreless financial services offer consuners a new | evel of
conveni ence in a busy worl d—the avoi dance of |atency in accessing
financial information and greater flexibility in making decisions
because they no | onger have to be sitting at a PC. Fi nanci al
services have been the early adopters of wreless applications
for several reasons:



@l - The tinme and | ocation sensitivity of nobile devices and
net wor ks provides significant appeal and value by delivering
time-critical information and execution capabilities to the user
(e.g., buying or selling a stock when it breaks through a
specified limt).

@l 2i : . The consumer has the conveni ence of perform ng
sinpl e financial and housekeeping transactions, such as bil
paynents and account transfers, during dowmtine (e.g., while
waiting for a plane or train).

@l fi: . The nobil e device is an efficient nmeans for making
paynents to retailers and to other creditors.

@: Thus, the increasing popularity of the nobile Internet
coupled with the need for convenience in deciding when and how
custoners conduct financial transactions presents a conpelling
lifestyle proposition. Figure 5.8 highlights the results of a

pi |l ot nobil e-banki ng study conducted by the Bank of Montreal in
whi ch the average user session lasted 3.5 mnutes, indicating

t hat nost users go on air to acconplish specific tasks quickly.
@2: Mar ket Size

@: According to a report by Celent Comuni cations, there were 10
mllion users of wireless financial services in 2000. That nunber
is projected to increase to 150 mllion by 2004[[ Au: Any
update?]]. The leaders in wireless financial services worldw de
are Europe and Asia (Figure 5.9), where novenent by banks and

br okerages into nobile financial services has been aggressive.
Only about 10 percent to 15 percent of the estimated $900 nillion
annual market for wireless financial applications emanates from
the United States. The main reasons for this poor show ng are
excessi ve techni cal standards, inconpatible anal og and digital

net wor ks, and the plethora of nobile devices (PDAs, cell phones,
pagers, etc.) in the United States. Denographics and culture play
a big part in adoption rates and profiles as well. Anmericans are
apt to conpare the nobile experience with their tethered Internet
experience and find it inferior. European and Asian users, on the
ot her hand, are awed by access to financial information over the



Internet via their nobile devices, since these areas have
relatively ow PC Internet penetration. In Japan, nore people
access the Internet through nobile phones than through PCs.

@: As was the case with the Internet a few years ago, nany new,
smal | conpani es have assuned pioneering roles in devel opi ng and
depl oying financial services. One financial-services pioneer in

t he nobi |l e space, MeritaNordbanken, offered nmobile bill paynment
as early as 1992. But larger financial institutions-- faced with
eroding profit margins, the rising costs of customer service,
reduced custoner |loyalty, and the increasing burden of supporting
mul ti pl e channel s--were slow to adopt these services initially.
By 1999, however, over 90 percent of the banks in Europe offered
some form of nobile banking. Surveys indicate that only about
hal f of the hundred largest U S. financial institutions intend to
offer wirel ess services by 2004. Spending on the devel opnent and
marketing of wireless financial services in North Anerica is
expected to increase fromabout $15 million in 1999 to $40
mllion by 2003[[ Au: Update?]].

Affluent custonmers and busi nesses are nore likely to need
financial services at the nonent, given their varied financial
portfolios and the greater |ikelihood of their owning cell phones
and PDAs. This channel al so appeals to technically savvy younger
peopl e who are on the nove, as well as to those with |[imted
access to bank branches.

Despite the obvious attraction, devel opi ng successful
offerings in this new nediumis difficult. It requires access to
| arge anounts of capital, w dely accepted technol ogi es, huge
dat abases, fast transaction speeds, and excellent end-to-end
security. The services offered today by financial institutions
wor |l dwi de are largely basic and undifferentiated. Although the
capability of accessing information and conducting transactions
anytime, anywhere, opens up a wi de range of possibilities, few
firms have exploited them The wireless financial offerings
avai l abl e today are thus sinply an extension of their Wb
of ferings. Financial institutions are only now reaching a
critical point in overcom ng sone of these chall enges and



acknow edging the Internet as a mai nstream channel rather than an
alternative to traditional channels such as branches, ATMs, or
custoner-service call centers. It is sinply a matter of tine
until they overcone all the challenges in the wireless space as
wel | and offer neaningful services with a broader application and
adoption over the long term

@ 3s: Spectrum of Financi al Applications. @3:|emn Mst people stil
think only of stock trading when they hear the phrase <l>wreless
financial applications.<l> Although trading is certainly an
important elenment, it is not the nost inportant one. The services
that can be extended onto a nobile platformare considerable in
every area of financial applications. This section briefly
surveys existing and prom sing financial offerings and the key

pl ayers in each segnent—retail brokerage, retail banking,

i nvest ment banki ng, and other financial services (including

i nsurance and real estate).

@: Retail brokerage. Retail brokering enmerged as one of the first
killer applications for nobile devices and is probably the nost
mature of all wireless financial segnents. Customers who trade
frequently appreciate the tineliness and accessibility of nobile
br oki ng because they can react swiftly to changi ng market
conditions. The initial offerings of brokerage applications were
i nformati on-based services such as real-tinme stock quotes, stock
charts, news clips and alerts, and account information. Wth the
ability to offer secure transactions, however, these applications
have evolved to include account managenent and sinple
transactions such as stock and option trading.

@4s: Retail banking. | en] @4: Eur opean banks were quick to offer

i nformati on-based banking that all owed custonmers to view account
data, check credit-card bal ances, or access interest-rate
information. The rollout of these services was so fast that by
1999 al nost 90 percent of European banks offered sone form of

wi rel ess banki ng. Al though banking transactions don’t usually
involve as nuch tine sensitivity or urgency as brokerage
activities, they are still highly desired applications for over-
the-air use according to a study by the Boston Consulting G oup



in 2000. In North America, the Bank of Mntreal, Bank of Anerica,
Harris Bank, and Citibank were anmong the first players to junp-
start basic nobile banking. Over the past year or so,[[Au: Wat
year is nmeant?]] banks have been incorporating transacti onal
capabilities such as bill payment, fund transfers, PIN changing,
and credit applications. The conplexity of services will increase
significantly as banks continue their transition to wreless
appl i cati ons.

@4s: | nvest ment banki ng. | en] @4: | nvest mrent banks are beginning to
expl ore nobil e comrerce both as a productivity tool for their

enpl oyees and as a val ue-added service for institutional and
individual clients. In sales and trading, investnment banks are
providing just-in-case applications that allow their clients to
stay in touch with world markets at all tinmes. Traders can
receive news and alerts for rate changes, earnings announcenents,
and analyst ratings at any time and at any location. In corporate
finance and advising, wireless applications will soon provide
round-the-clock financial information and advice to key deci sion
makers within client organizations. J.P. Mirgan & Co. offers a
service called SynDirect Wreless that allows bond issuers to
wirelessly contact investors to sell bonds and enabl es investors
to place orders and track their bonds’ performance. As bankers
and clients use Internet-enabled nobile devices nore frequently,
the devices will undoubtedly becone an attractive channel for
servi ce delivery.

@4s: O her financial services.|en @4: Al though banks and

br oker ages have been the first to deliver services to wireless
devi ces, conpanies in other financial-services sectors such as

i nsurance, nortgage and consuner |oans, financial advisory
services, and credit cards are entering the market. Because these
financial segnents are typically research intensive, the main
chal  enge for conpanies in this space is to offer neaningfu
services to the user. Financial firms mght be able to enpl oy
push-based services that alert users about offerings that fit
their preferences at the tinme of need. For exanple, nortgage and



consuner -l oan experts mght be able to offer custoners | oan
options or credit applications at nodel homes or car deal erships.
@: Dyversified financial institutions have a trenmendous
opportunity to provide their clients with rich, tail or-nmade
nobi | e applications that could serve as a one-stop shop for
information and advice. O her institutions could use the nmedi um
to becone a full-service “nobile concierge,” offering integrated
financial advice, travel, and credit-card services. Credit-card
conpani es could use mcomerce to cross-sell other financial
services or third-party products and services. However, the
evol ution of such applications will probably occur only after the
wi despread use of wi rel ess banking and brokerage services.
Figure 5.10 indicates the |evel of interest of cell-phone
users in financial services according to a survey conducted by
Ameri can Banker and Gallup. Industry experts believe that nost
consuners still don’'t have a frane of reference to answer the
survey questions, but once they experience wreless financial
services, their reactions are usually positive. Hence these
nunbers probably represent a | ower boundary on the expected
popul arity of these applications.
@ 3s: Conpetitive Landscape. @3: | en] The precedi ng section
di scussed financial applications as well as the conpani es that
are playing a mgjor role in those segments. Sone of those
conpani es are nmapped out across the wireless value chain in
Figure 5.11. The next section describes how the offerings of
various firns, as well as their cooperative and conpetitive
interactions, are changing the | andscape of application and
servi ce providers.
@3s:Initial Trends and Observations. @3:|en Al t hough the
wireless finance industry is still inits infancy, a few key
trends have energed that are likely to take hold and forever
alter the conpetitive | andscape. This trend is evident across
nost ot her nobile applications as well.
@n4s: Conpani es are expandi ng beyond their traditional industry
boundari es. | enl @4: The potential of wireless services is inviting
a huge onsl aught from nonfi nance conpani es that want to partake



in this lucrative sector. To create additional revenues,
conpanies are increasingly cutting across industry and segnent
boundari es. Cbvi ous new entrants are the nobil e-network operators
t hat have an existing relationship wth their custonmers, who wll
soon al so beconme financial users. NIT DoCoMby, in Japan, charges a
9 percent fee for all goods and services purchased though its |-
Mode service. It also offers mcrobilling services that generate
fees ranging fromb5 percent to 15 percent of a transaction.

@: Another exanple, PayPal, started out a few years ago as a
person-to-person paynent service via e-mail in the United
States. Since then, PayPal has amassed a | arge consuner and

busi ness-cust oner base that now transacts over the wrel ess
medi um as well. PayPal’s execution costs are only a few cents per
transacti on, maki ng them much cheaper than credit-card paynents.
It has also started offering its custonmers interest on deposits
and insurance-fraud protection, as well as a branded credit card.
Such trends prom se to change the broader financial industry.
@4s:Firnms are partnering across the value chain.|em @4: Partly
in response to the trend outlined previously, as well as to
endear thenselves to custoners by providing a wi der range of
servi ces, conpanies all across the value chain are team ng up

wi th each other. L.M Ericsson and IBMare joining forces to
deliver financial solutions over wreless netwrks. The
partnershi ps between Fidelity and Palmin the United States offer
wi rel ess stock trading, and Barclays Bank and BT Cel net offer
secure wreless financial transactions in the United Ki ngdom

@ 3s: Key Success Factors. @3:|en] As nentioned, nost of the

wirel ess services in the financial space are sinply an extension
of Web services. It is only a matter of time until activities
such as trading and bill paynent beconme commodities. As useful as
these services are, they do not fully exploit the anytine,
anywhere information and execution of the wireless nmedium To
extract the maxi mum benefits from m commerce, financi al
institutions need to understand the key strategy and technol ogy
drivers of the market. Financial institutions will have to



devel op the foll owi ng conpetencies to be conpetitive in this
space.

@4s: I ncreasing customer loyalty.|en] @4: Thus far, many conpani es
have ventured into nobile services to enhance their revenues.

I nstead, firms should view nobile services initially as a cost of
doi ng business. This mnd-set will prevent financial institutions
from pursuing distracting efforts, such as creating lifestyle
portals, or fromleaving out services that do not directly add to
the top line. They nust focus on offering basic services that
fulfill imediate needs of their custoners.

@4s: Differentiating services i medi ately. |enm @4: Anot her

i nportant conpetency that creates custonmer loyalty is devel opi ng
services that provide greater value to custoners than they can
get el sewhere. This approach will gain inportance because nmany of
the basic services currently offered will soon becone
commodi ti es. Conpanies can do this by offering innovative
services as well as device-specific applications. Exanples of

i nnovative, val ue-added features include access to anal yst voice
recordings or the ability to post to, and view nessages from
financial advisers. Financial institutions should also offer
services that exploit the strengths of each type of device rather
than cater to the | east common denom nator of devices. For
exanpl e, nobil e phones are better equi pped and should therefore
be used for alerts or one-touch access to |ive specialists,
whereas PDAs can be targeted for graphical and text-intensive
appl i cati ons.

@4s: Al |l eviating users’ concerns about the security of financi al
applications.|em @4: The big hurdle facing conpani es—especially
financial firms—that plan to offer mcomerce applications is
provi ding security, privacy, and control of user information. Not
surprisingly, nearly 85 percent of custoners are worried about
the security of wireless transactions. Several vendors offer
solutions using bionetrics, such as voiceprints, and new
technol ogi es, such as elliptical-curve cryptography (ECC), that
seem promising and will accel erate the adoption of these

servi ces. Custoner education regarding nobile-security issues



wi Il have to becone a crucial conponent of all marketing
activities.

@3s: Future Qutl ook. @3:|enl Financial institutions that want to
surge forward nust devel op and | aunch offerings in nobile banking
and conmmerce services as soon as possible to remain conpetitive,
as well as to protect nediation. Few financial institutions wll
fail to exploit the nobile opportunity over the next several
years. Many firns still view nobile data technol ogi es as sonewhat
i mature. G obal standards for delivering nobile Internet
services will soon be accepted, however, and that w |

revol utioni ze the industry. Financial institutions have the

weal th, power, and prestige to help inplement wreless financial
servi ces successfully.

@: Despite the turnmoil in the wireless industry, it is still a
matter of when, not if, there will be a deploynent of nore
advanced networks and, hence, nore services. Although the recent
econom ¢ sl owdown and the hesitation of nobile operators to rush
into | aunching 3G networks gives players sonme breathi ng space,
there is no time for themto be conplacent and del ay the

i nevitable. The dot-com bust also makes it inperative that
financial firms offer even nore neani ngful services to consuners.
Firme will exploit the possibilities of accessing information and
conducting transactions in a tinme-sensitive, |ocation-dependent
environment. A Forrester Research survey [[Au: ldentify year]]
found that 70 percent of banks and brokerages ranked wirel ess
service as a key conponent of their overall strategies for the
next two years.

Killer financial application. The future bel ongs not to one
or two killer applications, but to a suite of them Here, suite
does not refer to a hodgepodge of applications, but to a
meani ngful collection of related personalized applications that
are congruent with the offerings of the firmand its partners.
Tappi ng successfully into the financial prom se of m comrerce
will require conpanies to understand and address its unique
strategic and technol ogi cal challenges. Firns will progress from
sinmple informational and transactional services to “rel ationship-



bui | di ng” applications, as shown in Figure 5.12. Financi al
institutions nmust address the follow ng i ssues to devel op
conpr ehensi ve busi ness and technol ogy strategies for financial
appl i cati ons.
| nportance of personalization. Financial firnms wll

| everage t he advantages of personalization to drive custoner
| oyalty and increase swtching costs. Personalization could take
many forms such as storing user-driven quote |lists or exchange-
rate information. Such tools create dependencies and increase the
switching costs for the customer. Personalization, however, is
t he opposite of packaged solutions that sone software firns are
offering to banks and brokerages for their nobile custoners. The
solutions offer extrenely basic or generalized services that do
not capture the |level of service to which custoners are
accust omed. Successful nobile applications will seam essly
integrate basic user-friendliness with that previous experience
of servi ce.

The sane argunent applies to financial conpanies’ use of
m ddl eware applications that attenpt to deliver their content to
all types of devices. Because they tend to end up satisfying the
| onest conmon denom nator of device capabilities, the devel opnent
of services for each fam |y of devices nmust continue to be a
priority.
@4s: Partnering across the value chain.|en @4: The energing trend
of conpani es partnering across the financial value chain wll
continue where it nmakes econom ¢ and busi ness sense. Financi al
operators will partner with nobile operators to gain early
visibility in this market. Partnerships with other nobile content
providers will also remain a necessity. Alliances with technol ogy
providers will allow financial firns to remain ahead of energing
t echnol ogi es and standards. The joint trial between
t el ecomruni cati ons gi ant Motorola and MasterCard I nternational,
the | eading credit-card network, denonstrates that conpl ex
financial transactions using a credit card can be securely
carried out wwth a nobile phone. Such partnerships will draw nore
traffic to the wireless offering of the financial conpanies and



allow themto exploit brand and billing relationships. Brand
nanmes that are associated with trustworthy and reliable
fulfillment will translate effectively into the wirel ess domain.
@4s: Open access to the Internet.|en|f @4: At the nonment, many

nobi | e-network operators are pushing their own or only their
partner’s portals to custonmers, as the Palm VIl device can access
only a small smattering of sites. An open nodel will replace this
cl osed nodel of access, just as happened on the Internet a few
years ago, and custoners will use their nobile devices to access
any site or service. Although firnms may give a prom nent position
on the interface to their partners, they will be unable to
curtail their custonmers’ wreless Wb reach

@4s:Integration of wireless with other delivery
channel s. | enj @4: A wirel ess mconmerce strategy nust be
incorporated into an overall strategy that |everages, and is

| everaged by, the other channels that institutions offer. Since
accessing tine-critical information on a nobile device is nuch
qui cker than going to a branch or an ATM firms shoul d encourage
custonmers to view the nobile channel as the prinmary source of
time-sensitive, |ocation-independent information. Financi al
institutions will therefore position the wireless channel to be
the main point of contact with the customer and then transition
custoners to other points as necessary. Firns can use the

wi rel ess channel to selectively drive traffic to other channels
for information-heavy content. This will becone a major source of
cross-selling products and services and al so i nprove the custoner
experi ence.

@4s: d obal outl ook. | en] @4: The pioneering and | eadership of Asia
and Europe in this industry will continue for the foreseeable
future. Those markets will |ikely achieve criticality for many of
t he popul ar brokerage and banki ng applications within the next
two to three years. Until recently, industry experts were
predicting that in the United States the Internet was a dress
rehearsal for wireless applications. They assumed that American
firms would quickly conbine Internet business nodels with

Eur opean technical and marketing experiences to becone the



dom nant gl obal player in mcomrerce and w rel ess financi al
applications. The slowdown in the rollout of technol ogy-unifying
3G networ ks, however, pushes this possibility beyond the real m of
the next three to five years. The United States, instead, wll
probably continue to offer fragnented, yet innovative, financial
services to a growi ng user base[[Au: Any update?]].

@ 3s: Summary. @3: | enl The changes w ought by wi rel ess

conmuni cations and the Internet are encouraging thinking and
spar ki ng new busi nesses in the financial arena. Neverthel ess,
only a few big financial institutions have the resources to
chanpi on a new technol ogy that must contend with an evol vi ng
communi cations infrastructure and an enbryoni ¢ user base. That
fact, however, doesn't tarnish the nmarket potential for this
nascent industry. An increase in users will occur as device and
net wor k technol ogi es i nprove, data-capabl e devi ces approach

ubi quity, and user-friendly brokerage content becomes comonpl ace
in the wireless channel. Security may al so becone | ess of an

i ssue as bionetric authentication technology continues to drop in
price. That in turn should help financial institutions and
consuners feel nore confortable with conducting sensitive
transacti ons over the wrel ess channel.

@2: Health Care

@: There are many ways in which wireless technol ogy can and does
add value in the enornmous health care sector. The main driver
behi nd the adoption of wireless technology is the desire to
reduce the notorious inefficiency and to inprove patient care.
Wrel ess technol ogy can add significant value in both areas. Qur
framewor k for analyzing the industry, however, reveals sone
significant obstacles to w despread adoption of wrel ess
technologies in this industry.

@ 3s: Market Size. @3:|enf The health care industry is enornous,
representing one-seventh of U S. gross donestic product (GDP),
with over $1.5 trillion in expenditures in 1997 and a growh rate
of 5 percent a year.



@: The industry has several constituents, all of which are or
will be affected by wirel ess technol ogy. The market for wreless
heal th care applications includes the follow ng consuners:
@l - <I >Doctors. <l >| en| Wrel ess handhel d devices w ||
deliver various useful applications for prescribing drugs,
mai ntai ni ng patient histories, sending and receiving | aboratory
tests and results, inproving “charge capture,” and dictation.
Only about 1 percent to 2 percent of the nore than 600, 000
nmedi cal doctors in the United States use PDAs to conduct
transacti ons, though 15 percent to 20 percent of them use PDAs
for other purposes, such as schedul ers and address books[[ Au:
Source for data?]].
@l 2i : . <I>Patients.<I> en|Tel enetry systens will allow
renote nonitoring of patients through wireless nonitoring
syst ens.

. <I>Hospitals.<l>en|Wreless LANs will dom nate the
i nformation-technol ogy infrastructure of hospitals.

. <I >l nsurance conpani es/ HMGs. <l >| en| Docunent ati on and
transfer of information between doctors, patients, and insurers
will be digitized and take place in a wireless environnent.

. <I >Pharmaci es.<I> Orders for prescription drugs will be
pl aced wirel essly, inproving accuracy and reduci ng paperwor K.

. <l >Phar maceuti cal conpani es. <l >| en| Handhel d m comrer ce
applications for sales representatives of pharnmaceuti cal
conpanies wll inprove efficiency in tracking orders and checki ng
i nventory.

@l fi: . <l >Governnment regulators (federal and

state). <l > en|Wreless applications will stream ine the process
for conplying with Health Care Finance Adm nistration (HCFA)
regul ati ons.

@: In considering the market size in wireless health care, it
is inportant to keep in mnd who actually funds nost of that

care: insurance conpani es and the federal governnent (through the
HCFA and Medicare). The conplicated docunentation requirenments of
t hose organi zations |ie behind what nmany see as the enornous



mar ket opportunity for wireless and other technol ogy applications
in the industry.

Myriad governnent regul ations require specific types of
forms for nedical care and drugs covered by Medicare. The HCFA
regul ations require doctors to classify any type of care into one
of five levels, though the five |levels vary depending on the
stage of the consultation (initial, followup, etc.). Failure to
properly classify types of treatnent can result in nore than
deni al of Medicare coverage. The federal governnent fined the
Uni versity of Pennsylvania medical system $20 million for billing
at a higher |level of service under the HCFA than its backup
docunent ati on supported. To avoid such penalties, many health
organi zati ons choose always to err on the | ow side of the HCFA
regul ations by billing for smaller anmpbunts of service and | eaving
noney on the table. The opportunity to elimnate underbilling is
the goal of many conpanies trying to enter the wireless health
care market.

| nsurance conpani es, as private payers, have another set of
docunentation requirenments for doctors and hospitals to ensure
that the care given and drugs prescribed conformto policy
l[imtations. The allowable drugs that the policy wll cover for
any individual is contained in a docunent called a
<I>fornmul ary. <l > When doctors prescribe nonfornul ary drugs, there
is generally a dispute between the doctor and the insurance
conpany about cost coverage. Such disputes forma routine part of
the practice of nedicine in the United States, and the wasted
time probably results in billions of dollars of unnecessary
transaction costs. Thus, the potential market size for wreless
applications in health care is enornous. |ndeed, the sheer size
of the industry has drawn nore attention frominvestors than the
technol ogy or the benefits that can be derived fromwreless in
t he i ndustry.

@ 3s: Spectrum of Health Care Applications. @3:|en| Nunmer ous
applications are already available for point-of-care health care
wor kers, particularly physicians. Many conpanies in the wreless
area are attenpting to address the inefficiencies in handling



paperwork related to the nyriad regul ati ons and docunentati on
requirenents. In fact, wireless PDA applications for physicians
that streanline day-to-day activities and reduce the paper burden
are easily the nost active area of wireless investnent and
product devel opnent in health care. Many of these applications
are already viable. The foll ow ng paragraphs descri be sone of
them (all of which run on either a Pal mor Pocket PC-based PDA)
@4s: “E-prescribing.”|em @4: This application allows physicians
to electronically wite, order, and renew prescriptions, as well
as review critical information relating to adverse drug effects
or drug interactions. There is trenendous val ue-added in this
service. E-prescribing helps ensure formulary conpliance by
having the fornulary for each patient available in real tine at
the time of prescription. This saves physicians the hassle of
having to look in the fornmularies to confirm coverage. Drugs that
are covered are shown on the screen of the PDA. Further, e-
prescribing allows doctors to check drug interactions
automatically, which will help elimnate a serious area of

medi cal mal practice: prescribing drugs that may have fatal or
very harnful interactions with drugs the patient is already

taki ng. E-prescribing has benefits for pharnacies as well, in
that prescriptions will be printed out in clear formrather than
handwitten, greatly reducing tinme-consum ng call backs to doctors
to clarify instructions.

@4s: Charge capture.|enf @4: This is another inportant added val ue
of wireless applications in health care. Industry studies and
HCFA data indicate that practicing physicians are | osing nore

than $25 billion a year in denied or reduced fee-for-service
clainms. A typical physician with average annual billings of

$650, 000 is currently losing an estinmated $35,000 to $100,000 in
annual collected revenue because of claimdenials; lost billings

aver age approxi mately $60, 000 per physician. Those | ost billings
are a direct result of inadequate docunentation, invalid codes
for procedures or tests, and failure to bill for services
rendered outside the office setting. Further, overhead related to



cl ai ms subm ssion and col |l ecti on consunes in excess of 40 percent
of doctors’ revenues[[Au: Specific source for data?]].

@: To further conplicate the situation, recent |egislation,
including the Health Insurance Portability and Accountability Act
(H PAA), has increased the detail and paperwork that the HCFA
requires for reinbursenment. The charge-capture application does
not elimnate such problens, but it represents an opportunity to
reduce lost billings significantly. The application allows
physicians to nore accurately and carefully track the procedures
t hey perform and gives them a suggested HCFA | evel of care based
on the inputs. Using a clear, intelligible format, doctors wll
be able to enter all the procedures that they followed at the
time of care, and the information will be wirelessly transmtted
to doctors’ record-keeping systens.

@4s: Real -tinme | aboratory orders and results.|em @4: Anot her
significant function that has not been fully inplenented is the
use of wireless applications to order |aboratory tests and
receive and view results on a real-time basis. The technol ogy for
this application already exists.

@4s: Libraries.|enf @4:Doctors will be able to wirelessly access
dat abases contai ning vast anounts of information. They will be

able to pull it up alnmost instantly on their handhel d devices,
sparing them book- or desk-based research while treating
patients.

@4s: Regul ati ons and HCFA rul es.|em @4: Physicians will be able
to access and display formul aries, drug-use reviews, treatnent

gui delines, and other rules relevant to their practice areas from
their wireless PDAs without the need for book or desk-based
research.

@4s: The future—telenetry applications.|en @4:1t is not hard to
i magi ne the day when wireless telenetry will allow wrel ess
renmote patient nonitoring and patient self-nonitoring for many
condi tions. Thousands of people’s pacenakers can now be nonitored
over phone lines. In the future, telenmetry devices should be able
to monitor the status of alnost every kind of ailnment to allow
patients under the threat of rem ssion the hope that di seases can



be caught early enough to stop them As wreless devices
increasingly nmonitor health and ot her advances in biotechnol ogy
occur, patients’ interactions with their physicians wll be
fundanmental |y altered. New understandi ngs of the human genone
will identify the proneness of sone patients to certain
illnesses, and rather than visiting a doctor to see whether a

i kely di sease has devel oped, patients could be nonitored through
wireless telenetry devices enbedded in their bodies. The image of
people carrying wireless nonitoring devices in their bodies
creates associations with the part-human/ part-nmachi ne cyborgs of
science fiction lore, but advances in technol ogy make this
possibility less and |l ess a fantasy.

@: The future—additional technol ogy changes that will affect

wi rel ess health care. Because wirel ess applications in health
care are generally not data intensive, their adoption is not
dependent on 3G or other high-bandw dth solutions. Mre
significant for health care will be the w despread adopti on of

Bl uetooth. This technol ogy offers the prospect of physicians’
being able to walk into a hospital roomand instantly have access
on their handhel d devices to the heart nonitor on the screen in
front of them If they want to do an independent analysis of the
data, handhelds will provide that opportunity. The ease of
printing and transferring information that Bluetooth prom ses
will certainly facilitate the transition to wirel ess use

t hroughout the industry. Al so, many hospitals in ol der buildings
can be nore cheaply outfitted with wireless technology than with
wire-line technol ogy.

@3s: Key Success Factors. @3:|en] The health-care industry is
infanous for its Byzantine nature and staggering inefficiency,
and one woul d think that given those enornous inefficiencies,
doctors would be ready to help elimnate the waste. The probl em
t hat conplicates the situation, however, is the sane problemthat
conplicates nmuch of the health care system The entities paying
for the care are not connected to the point of care. Thus, there
is not always a tight link between the people who woul d be nost



likely to use the new wirel ess applications (doctors and ot her
caregivers) and the entities that would benefit nost fromthem
financially (insurance conpani es, through reduced clains).
@: Doctors are notoriously technology shy, and the
i nconveni ence of disrupting their routine to learn a new
technol ogy or application has been a nmassive barrier to any
conpany trying to enter this space. Further, the benefits to be
derived from many of these applications are not easy to quantify
for many physicians because the technol ogies are new. As a
result, many wirel ess health care conpanies have had a difficult
time convincing doctors that the net benefits are worth paying
the typical subscription costs of $100 to $200 a nont h.

Still, some forces at work in the health care industry could
dramatically accelerate the rate of adoption of wreless
t echnol ogy:
@l - W despread i nsurance di scounting for use of the
applications. Insurance conpanies mght be willing to give
significant discounts to doctors who enpl oy e-prescribing
applications because of the reduced incidence of mal practice
resulting frominproper prescriptions. Sonme insurers are already
hel pi ng defray the costs of these services, presumably with the
intention of finding out whether they actually result in fewer
cl ai s agai nst the doctors who use them
@l 2i : . Changes in the standard of care required under
medi cal mal practice law that will make prescription-managenent
applications a virtual requirenment for all physicians. In the
area of nedi cati on managenent (prescription services), the
standard of m nimum care as defined by common-I| aw nal practice | aw
coul d soon include applications that check drug interactions and
scan rel evant databases and client information for possible
conplications or adverse reactions. If nedical malpractice | aw
creates an incentive to adopt these applications, usage could
becone al nost uni versal

. Endor senent of the applications by the HCFA. A gigantic
boost in adoption would occur if the HCFA endorsed these



applications, as this approval woul d achi eve a | ong-sought

consi stent and predictabl e manner of conmunicating with the HCFA
@3s: Summary. @3: | enl The key driver in wireless adoption is in
the cost/benefit category. The potential nmarket is enornous, and
the technol ogies already largely exist for many applications and
functions. The question cones down to whether insurance conpanies
will create incentives and whet her changes in the standard of
care will virtually require wireless technology froma
cost/benefit perspective. Some of the wirel ess applications that
have been or are being devel oped prom se to alter in fundanental
ways how physicians practice nmedicine and could result in
dramati c cost savings. Conpanies such as Allscripts, which is
wel | positioned to ride out the ups and downs of the market and
still be in the gane as adoption rates escal ate, should be able
to capture a large portion of this value. Conpanies such as Data
Critical, which is exploring nedical telenetry devices as well as
t he physician applications Allscripts provides, may capture val ue
resulting frommaj or changes in physicians’ interactions with
patients. The w despread adoption of telenmetry technology is a

| ong way of f, but those conpani es positioned to help drive the
changes coul d al so capture trenmendous value in the future.

@?2: Gover nnent

@: Wreless applications are finding a fertile environment for
depl oynent and devel opnent in governnent public-safety

organi zati ons such as police, fire departnment, and nedi cal

enmer gency services. The comuni cation platform of these

organi zations is mgrating fromold radi o- and paper-based
systens to new nobil e open systens. Public-safety organizations
have been early adopters of wireless solutions to support their
operations because their nobile workforces have a critical need
to access the nost-up-to-date databases from anywhere in the
field.

@ 3s: Market Size and Applications. @3:|en Based on data fromthe
U S. Bureau of Labor statistics, the market potential for

wirel ess solutions for the governnent is estimated at around 4
mllion users and over $1 billion in revenues by 2003. The



exi sting applications support nmultiple purposes, such as

di spatching, renote data access, field data collection and
reporting, on-site inspections and scheduling, and nmanagenent of
per sonnel and resources.

@: Wreless solutions for police. Police departnents are finding
wirel ess applications are key tools for accessing crine and
drivers’ databases fromthe field online. The | aw enforcenent
function--the significant workl oad of police departnments--is
driving the devel opnent of wireless applications in the public
sector because officers in the field need efficient nobile
solutions to support quick and broad data access. Traditionally,
police officers have relied on a central conputer system at
headquarters to check crimnal and drivers’ records, which easily
saturated the police comunications centers (911). Mobile

t echnol ogi es ease the | oad on such centers, providing officers
wi th quick response tines at their |ocations, helping themto
make rapi d deci sions on appropriate actions. Public-safety
organi zations also find wreless applications are a way to get

i mredi ate service and di spatch data to their renote workforces.

O her potential users. Traditionally, federal agencies have
been sl ow to adopt w rel ess technol ogi es ot her than voice
appl i cati ons because of their high cost and Iimted coverage and
capacity. O her governnment services that are relying increasingly
on nobil e solutions are public works, rmnunicipal services, health
agenci es, and courts.

@ 3s: Technol ogy Viability. @3:|enl The technol ogy for governnent
wirel ess solutions already exists for many applications, although
it islimted by the usual bandw dth considerations. Mst of the
applications in police wirk, however, are not extrenely data

i ntensive, and therefore bandwi dth is not a severely constraining
factor. Conpani es such as Aether Systens are already depl oyi ng
technol ogi es that enable all the functions described previously.
As in the other verticals examned, the |imting factor in
government applications does not appear to be technol ogy;

instead, it is whether the conpanies selling the technol ogy and



applications can convince consuners (police and fire departnents,
etc.) that the benefits are worth the investnent.

@3s: Key Success Factors. @3:|enj The critical driver in this
vertical is the sane as in the other two. Vertical wreless
applications could provide many benefits, both in the performance
of public organizations and for the final users (the citizens) of
t he services. The main problemis hel ping i ndustries and
government entities, which have not required technol ogi cal

sophi stication in the past, recognize the advantages the
technol ogi es offer. There are several ways that governnent
entities could gain cost efficiency through wireless
appl i cati ons.

@4s: Cost of communications.|em @4: Al though depl oying

equi pnent and wirel ess devices requires an initial investnent,
there woul d be | ess overhead in supplying comunications support
to the nobile workforce. Fewer people would be needed in central
headquarters to facilitate the interface/comunications with the
enpl oyees in the field. Wreless could also inprove the quality
and timng of information, optim zing the resources available in
the field. Handling nore precise information allows the nobile
wor kforce to allocate its tinme nore efficiently to deliver a
better and cheaper service to the comunity.

@4s: I ncreased security features.|en] @4: Wrel ess applications
for police will not only optim ze the cost and quality of their
services, but also inprove the security of police officers by
providing information that may reduce the risk in performng
danger ous duti es.

@4s: Crime prevention/ awareness. | enl @4: Prospective offenders
who perceive the faster response tine of police departnents
derived fromw rel ess technol ogies may | ose incentive to break
the rules. Thus, enhanced comuni cations not only inprove the
quality of the police actions once an offense is commtted, but
also facilitate prevention.

@h4s: Better services for citizens.|enm @4: Finally, all the

i nprovenents in cost and quality will inprove the welfare of

t axpayers, who will enjoy increased safety and a better response



of government organi zations to health, fire, or environnental

ener genci es.

@: Although these are legitimte areas of cost inprovenent and
efficiency, the difficulty is quantifying them and presenting a
vi abl e val ue proposition to consuners. Conpanies that are selling
and hosting these applications in governnment services have found
it to be a tough sell. Quantifying the value of the offering is
custoner specific and requires a custom zed detailing of how the
technol ogy i nvestnent can save noney. Because there is no
precedent, that task often proves difficult, if not inpossible,
except in terns of specul ation.

@3s: Summary. @3: | enl G ven that traditional conmunication systens
i n governnment organizations support only limted renote online
access to central databases, wirel ess applications that prom se
efficiency and integration in a safety organization's nobile

wor kforce are likely to have sone success in the next few years.
Efficiencies in such areas may offset the costs of deploying the
technol ogi es and training the workforce. The process w |l al nost
certainly take several years, however, given the |ow | evel of

t echnol ogi cal sophistication of the governnment consuners and the
general |y sl ow bureaucratic pace of innovation in the public
sector.

@: Overall in government applications, the limting factor in
growh is once again the cost/benefit proposition to the
consuner. The market is large, and the technol ogies exist to
cater to that market, but it is difficult to quantify the
benefits to the consuners in a convincing way. Additionally,
governnent consuners are generally slow to recogni ze the benefits
of, and to adopt, new technol ogi es.

@2: Future Trends—Vertical Applications Becone Horizont al

@: Though the wirel ess application franmework has been presented
statically with a clear delineation between horizontal and
vertical applications, in reality applications are much nore
dynamic. In particular, the path of sone wireless applications
will start in verticals and then will mgrate across them
Initially, major conpanies in a particular industry will identify



a need for a custom zed application. The costs of such an
application will often be large, but the benefits, which are also
larger, will drive adoption. The slow rate of adoption ends up
being a function of high costs of adoption and the |ack of a
conpel l'ing value proposition. Over tinme, as costs cone down and
adoption increases, the value of the vertical applications wll
becone obvi ous, and conpanies will realize that they need to
adopt or be left at a conpetitive di sadvant age.

The barriers to horizontal adoption are deeper and relate to
issues within the different verticals. The tailored solutions for
nost industry verticals are often based on proprietary systens
and are not easily transported, which will hinder their
wi despread adoption for the near future. In trying to discern
when the bulk of the shift fromverticals to horizontals wll
occur, there are two inportant factors to consider:
standardi zation and broad functionality. Looking at any
technology as it relates to these factors nmakes it easier to see
how i ndustry-specific technologies will begin to nove across
vertical markets.

@ 3s: St andar di zati on. @3: | em St andar di zati on of the
infrastructure behind the application drives down the costs to
the user. At a |lower cost, the application addresses a nuch

| arger market, and what was once useful in one industry is now
worth paying for in another. Figure 5.13 shows that as the cost
to the user drops, the addressable market increases and the
application mgrates into horizontal territory.

@: The cost of the application drops as the infrastructure

st andar di zes because econom es of scope acconpany standards. Once
a conpany owns a PC, the marginal cost of adding an additional
application is small. The cost of the PC, or underlying
infrastructure, is anortized over the benefits received fromthe
numer ous applications it can run. Therefore, the benefit no

| onger needs to be as large as it was for the verti cal
application because the costs are now nuch smaller. For the
vertical application, the benefits had to cover the cost of not
only the application, but also the underlying infrastructure.



In wireless, a vast nunber of standards exist today. On the
har dware side, there are many devices, each with different screen
sizes and resolutions. On the software side, there are conpeting
operating systens including PalmGS, RIMCS, Mtorola CS, EPOCH
and Wndows CE. Even the networks have nultiple standards: TDVA,
CDVA, 1 DEN, GSM and Mbitex. Contrast that with the wired world
where hardware screen sizes are standardi zed, the operating
system has converged on Wndows, and the network has conforned to
TCP/IP, and it is clear that wireless has a long way to go before
achi eving standardi zati on. The al phabet soup of standards w ||
hi nder progress down the cost curve; consequently, it may al so
sl ow t he adoption of horizontal applications.

@3s: Broad Functionality. @3:|en The second factor that w |

i nfluence wi despread adoption of applications across industries
is broad functionality. An application created for a verti cal

i kely has some functionality that is specific to that verti cal
and sone functionality that is useful to many industries. Before
a vertical application starts its mgration, a nodified version
nmust be created that renoves the industry-specific functionality.
Not every vertical application has enough comon functionality to
drive demand in the broad market. The process is nore akin to
natural selection. Whereas it is possible to discover a

hori zontal application for businesses, it is nore likely that a
vertical application will be nodified to target a | arger market.
@: One exanple is the spreadsheet. Conceived from accounting
research, large accounting organizations used such applications
to process accounting information on mainfranmes. It wasn't until
t he advent of the PC that VisiCalc was created to address the

| arge market for spreadsheets.

@3s: Crossing the Chasm and Conpetition in the Val ue
Chain. @3: | em Geoffrey Moore, in his book <I>Inside the

Tor nado, <I > explains that in an early market period, margins are
typically high and solutions tend to be custom Product

| eadership is key during this phase, since innovators and early
adopters are attracted to | eading products and applications. The
foundation for growi ng a custoner base is built in this early



cycle, and as Sun-Tzu (the author of <I>The Art of War<l>)

states, “QOpportunities nultiply as they are seized.” The market
for nobile data has seen adoption by many innovators and early
adopters. Many early winners in the value chain have been either
enabl i ng- software and servi ces conpani es or solutions providers

t hat have cobbl ed toget her | eadi ng-edge solutions for specific
industries or a narrow set of horizontal applications such as
nmessagi ng. Moore also wites in <l>Inside the Tornado<l> that as
the early majority is adopting a product, margins start
decreasing. Solutions are still sonewhat custom zed, but
operational excellence becones key as well as product | eadership.
As the product noves to the late magjority, | ow margins can be
expected, and products tend to be standardi zed. At that point,
operational excellence and custoner intinmacy play a bigger role.
Del | Conputer is an excellent exanple in the nowmture PC

i ndustry.

@: In much the sane way, the wireless value chain will see a
change in conpetition as the market matures and applications
becone nore standardi zed—ei ther as extensions of already existing
wi red horizontal applications or nodifications of applications
that were previously isolated to a vertical. This will put

i ncreasing pressure for operational excellence on wreless
carriers, device makers, and solutions providers. Carriers wll
have to use their allocated bandwi dth nore effectively; device
makers will see deteriorating margins that they can conbat only
wi th continuous increnmental innovations; and solutions providers
will have to create standard core-product platforns that they can
nodify to fit the needs of custoners.

Customer intimacy will play a |arger and |arger role,
particularly in the case of <l>consuner<l> adoption of wreless
applications. The phenonenal success of |I-nobde in Japan is a
tantali zing exanple of strong branding and w despread consuner
adoption of nobile data. This chapter concludes with a di scussion
of I-Mdde and the technol ogical, cultural, and business
chal l enges that will factor into the adoption of simlar services
and applications in the United States.



@l:1-Mde: Killer APP in Japan

@: After the deregul ati on of the Japanese tel ecommunication

i ndustry in 1992, the tel ecommunications giant NIT spun off
DoCoMo, mmintaining two-thirds ownership. To date, DoCoWb’ s
greatest success has been |-Mde (information node), a wireless
dat a service.

Since its entry into the market, |-Mde has experienced
phenomenal growth, the nunber of subscribers overtaking Nifty,
the Fujitsu-owned conpetitor, within a year of its launch in
February 1999. Subscribers now exceed 20 mllion. In comparison,
Nifty won its 3.5 mllion custoners over 15 years. New custoners
continue to come in at the rate of 50,000 to 70,000 new ones
every day. |-Mde users represent nore than half of the wireless
I nternet users worl dw de according to Eurotechnol ogy.com An
additional 5 mllion Japanese use WAP phones. Users of the |-Mde
service access the Internet an average of 10 tinmes a day
according to DoCoMb. The service has been so popul ar that DoCoMo
had to stop shippi ng phones and pronoting the service in early
2000 to catch up with the demand. It had serious uptine problens
as late as fall 2000[[ Au: Any update?]].

| - Mode now comrands upward of 70 percent nmarket share
(Figure 5.14). Two ot her players round out the wirel ess data
mar ket in Japan. KDDI markets a service called EZWb, based on
WAP protocols. The 68 kbs packet-based service gi ves KDDI
superior voice quality and supports hi gher-speed data transfer
rates than I-Mde's 9.6 kbs offering, though voice quality and
speed have not conprom sed |-Mde s strong market position. Japan
Tel ecomi s J-Phone also offers its J-SkyWal ker service, based on
its own protocol, called Mbile Markup Language.

DoCoMo’ s significant market power has helped it maintain its
dom nant position by influencing the devel opnment of both phones
and content. DoCoMb works w th phone manufacturers to design |-
Mode phones that are user-friendly and Iight and that boast the
| atest in technol ogi cal advances. In January 2000 DoCoMb
i ntroduced phones with col or screens capable of 256-bit col or
graphics that can display animated G F files just |ike Wb



browsers. In addition, the extensive market penetration of |-Mde
makes the |-Mdde application a nust for content devel opers:

@h: The | -Mde Concept

@bl : . Adapt ed Net scape’ s business nodel with a | ow
entrance threshold including |ow fees. ACL's nodel: proprietary
portal [[Au: darify neani ng—adapted AOL’s nodel ?]].

. Focuses on fresh, interesting, entertaining content,
not technol ogy.

. Uses strong |-Mde branding, not technol ogy specific,
open to future technol ogi es.

. I ncl udes content provided by alliance partners and
ot her voluntary sites.

. Sells information, transactions, and entertainnent in
smal I, convenient, inexpensive packets.

. Uses successful mcropaynent systemthrough NTT DoCoMo
phone bill.

. Easily creates |-Mde Wb sites on existing Internet.

. Accel erated introduction of 3G to Japan, bringing 200

times the current bandw dth.

@?2: Busi ness Model

@: DoCoWb’ s enphasi s on devel opi ng a conpel I i ng busi ness nodel
and using technol ogy to support that business nodel significantly
affected |I-Mde s success. Wien it cane to technol ogy, the
operator had little choice: Since the WAP option was not
avai | abl e, DoCoMb had to inplenent HTM.-based technol ogy. That

hel ped to broaden the applications available on |I-Mde. The
initial hurdle that the |I-Mde teamfaced was to convince
managenent that DoCoMo shoul d target |-Mde to consuners rather
than to PC and Internet-friendly business users. Once focused on
consuners, devel opers sel ected services they thought woul d be
useful to people on the go—bank bal ances, restaurant reviews, and
related information were avail able at the touch of a button. To
encour age use, the devel opers concentrated on devel opi ng user-
friendly software. |-Mde technol ogy made nobile surfing and
access easy through a custoner-focused interface and a continuous
| nt ernet connecti on whenever the phone is on.



DoCoMo realized that cost was a major factor that had
[imted the adoption of the wired Internet but recogni zed the
potential for w despread acceptance and demand for Internet
services. To attract this market, it devel oped a sophisticated
m cropaynent system charging users according to the anmount of
dat a downl oaded and not the tinme online. The packet-sw tching
technol ogy facilitated that charging structure. To expand
content, DoCoMb does not charge content providers |ike D sney
anything (except for bill-collection services). It operates a
billing systemthat records the custoner’s traffic and
subscription costs (along with any charges nade by content
providers) all on one bill. DoCoM then collects revenue,
including its 9 percent fee on charged content, and distributes
what is due to the content providers.

The average |-Mde custoner generates revenue of $17 per
nmont h, conposed of the foll ow ng charges:

@rcl : Subscri ption Fees $3

Traffic Costs $12 ($0.003 per data packet of 128 bytes)

Conmi ssion $2 (9 percent of anmount content providers charge for
downl oadi ng applications or services)

@h: | - Mbde: The Essentials

@bl : . Over 80 percent of the world s wireless Internet
users are in Japan.

. | -Mbde’s brand is not fixed to a single technol ogy.

. | - Mode makes DoCoMb Japan’s | argest Internet Service
Provi der.

. It is a benchmark for m conmerce and m cropaynent
pl at forns.

. The technol ogy uses packet-sw tched (Internet protocol,

al ways on, no dial-in) overlay over circuit-switched digita
voi ce nobil e.

. | - Mode uses cHTM. (subset of HTM.), not WAP
@1: Servi ces
@: A conpetitive advantage of |-Mdde is the service and content
avai lable at the user’s fingertips with relative ease.
Transactions fall into four categories:



@l : 1. <I >M commer ce. <I >| en| Banki ng, books and CDs, trading,
airline and concert tickets. Sony’s online store now al so takes
orders via |-Mde. The stockbroker DLJ Direct receives 30 percent
of its transactions in Japan over |-Mde. Japan Airlines and

Ni ppon Travel get 10,000 reservations per nonth over |-NMode.

@l 2i: 2. <| >Dat abase access. <l >| en| Tel ephone and rest aur ant
directories.

3. <I >Weat her, news, and stock information.<|l>
@l fi: 4. <|>Entertai nnent.<l> Ganes, karaoke, and cl ub
events.

@: A survey by Information Conmunications, an NIT subsidiary,
shows that the sites that help the user explore |-Mde are now
becom ng the nost popular. |-Mde designates 10 to 20 official 1I-
Mode sites fromthe thousands of applications it receives each
nmont h. Many of the nost popul ar applications are anong the 16, 000
or so unofficial sites. For exanple, one popular site helps the
user trick the systemto send and receive | onger text nessages

t han DoCoMb al |l ows. Sone ot her popular sites on |-Mde include:
@l - <l >Yamaha Cor poration.<l>|en|Miintains a site enabling
users to download hit songs to use as dial tones.

@l 2i : . <I >d ynpus. <l >| en| Has | aunched a canera desi gned
to transmt digital photos when connected to an |-Mde phone.

@l fi: . <I >DoCoMv. <I >| en| Launched a gl obal positioning
systemthat tells users where they are and gives directions to a
destinati on.

@: Al though 95 percent of |-Mde users purchase content or use
premumsites primarily for entertainnent (various cartoon sites
are especially popular), 43 percent of |-Mde traffic is e-mai
nmessages, despite a 250-characters-per-nessage limt,
underscoring the inportance of the traditional network killer
app. A survey by InfoCom Research found that |-Mde phone users
spend 34.2 percent of their total use tinme making and receiving
calls (an average of 3.67 calls per day); 41.8 percent send e-
mai | (an average of 9.08 e-mail nessages sent and received per
day); and 24 percent surf |-Mde sites. Only 26.2 percent use |-
Mbde at work or school [[ Au: Source for data, with date?]]



@2: Factors Driving |-Mde's Success
@h: Success Factors

@bl : . Content is conpelling and attractive, with
frequent updates to encourage nultiple accesses per day.

. M cropaynment via NIT phone bill attracts partners and
makes m comerce easy for the consuner.

. Mar ket is focused on entertai nnent, not technol ogy.

. DoCoMb has a | arge mar ket share.

. Japanese peopl e | ove gadgets, and Japanese youth have a
hi gh rate of technol ogy adopti on.

. Japanese people wal k and take trains, giving themnore

time to access |-Mdde content. In the United States, people
primarily drive cars for transportation and cannot use the
wireless Internet while driving.

. Packet switching elimnates wait tine for access and
connecti on- based fees.
@: Mobil e data requires the integration of the programi ng
envi ronnment, content, transport, and the end-user termnal. No
carrier outside Japan has executed end-to-end service to the sane
extent as DoCoMb. |-Mode destroyed one great wireless data nyth—
that you need a |l ot of bandwidth for a successful wreless
operation. The follow ng el ements have contributed to |I-Mde's
acconpl i shnent s:

@l : . <I >Mar ket power. <l >| en| The conpany | everaged its
channel dom nance to get handset devel opers such as Sony, Sharp,
Kyocera, and even Nokia to do its bidding. Thereby I|-Mde was
able to provide phones that were technol ogically advanced,
appeal ing to consuners who wanted cutting-edge technol ogy. At an
i ndustry show in Japan,[[Au: State year]] close to 40 new |- Mbde
devices were on display, resenbling everything froma traditiona
cell phone to a cosmc egg to a TV-1like pal mdevice. Sony is
rolling out the Cybershot, a canmera that will allow consuners to
transmt digital images to color |I-Mde cell phones from PCs
t hrough Sony’ s i-Junp network service. O her conpanies are
of fering photo-printing services that work with |-Mde phones.
DoCoMo, ki Electric, NIT Data, M zuho Financial G oup,



M crosoft, and others are collaborating on the first secure-
paynent system for |-Mbde.

@l 2i : . <I >Consuner focus. <l >| en| DoCoM> recogni zed t he
tremendous opportunity to connect consuners to the Internet when
| andl i ne access was |imted. After seeing the potential, DoCoM’ s
concentration on connecting with young consuners, early adopters
of nobile technol ogies, tapped a lucrative market. In addition,

it realized that an application capitalizing on the |arge anount
of idle tinme that the Japanese spend comuting, could be very
successful .

. <I >Brand devel opnent.<I>|en|In its marketing, DoCoM
did not refer to established interactive nediuns such as the Wb.
Instead, it focused on services that are avail able uniquely on |-
Mode, such as the ability to send nessages to friends, which
created strong brand awareness anbng CONSUMErs.

. <I>User interface.<l>en| To create a better consuner
experience, DoCoM> devel oped a friendly and intuitive user
interface. For exanple, train schedules are retrievable in two
clicks. Packet-swtching technol ogy nade nobile surfing and
access easy, since the customer is connected whenever the phone
is on and it takes only one button to enter the |-Mde services.
Conmpact HTM. is flexible enough to accommodate nmulti byte kanji
characters and ot her graphical elenents, further inproving the
user interface. Because only 13 percent of Japanese have access
to the Internet through a hone conputer, they were nore accepting
of Internet access on a snmall phone screen.

. <I>Content quality.<I>|en| The devel opnent team focused
on including content that would be valuable to individuals on the
go. |-Mbde was also attractive to content devel opers since,

unlike WAP, it allows site designers to wite progranms in a

stri pped-down version of HTM.. That further encouraged the

devel opnment of content and the creation of valuable unofficial I-
Mode sites. The nedia director of DoCoMb, T. Natsuno, says
quality of content has been the key to |I-Mde' s success. He
enphasi zes that content should change, encourage repeat visits
(e.g., ganes), and have an easily recogni zabl e benefit. To help



establish this quality content at the start of the service, |-
Mode signed up 67 application alliance partners (AAPs), which are
simlar to online content partners and are part of the |-Mde on-
screen real estate. |-Mde now has several thousand content
partners, including many thousands of unofficial offerings

(i ndependently established |-Mde-conpatible sites). DoCoM
recently allied with Sony to jointly develop PlayStation and |-
Mode technol ogies, further strengthening its strong content

posi tion.

. <l >Economi cal positioning. <l >| en| DoCoMb t ook advantage
of the high cost of installing and nmaintaining a | andline
connection by devel opi ng an econom cal cost structure. A new
t el ephone |ine connection costs $600 (72,000 yen) in Japan before
usage charges; by contrast, |-Mde costs $28 for the connection,
and nonthly bills average $17. For the wrel ess version, the cost
is linked to data downl oaded and not to tine online, which allows
users to explore |I-Mde w thout incurring high expenses. The
conpany built a packet-data overlay on its PDC network to
facilitate the charging structure.

. <I >Exi sting custoner base.<l>|en| As a preexisting
provi der of nobile voice services to the Japanese market, NIT
DoCoMb had an established custonmer base. At the |launch of I-Mbde,
all but the nobst basic phone canme equi pped with |I-Mde, thereby
removi ng the inpact of switching costs. That is particularly
inmportant in the Japanese market, where nobile phones are often
percei ved as a fashion accessory and regul arly updat ed.
@h: 1 - Mode Service C assics

@bl : . i Banki ng—nobi | e banki ng.
. i Trade—redit cards, securities, share trading,
i nsur ance.
. i Travel —hotel, car, and airline reservations,
di rections.
. i Ti cket—event tickets, apartnent rental, enploynent
posti ngs.

. i Gour net —+estaurants, recipes.



. i Mode mai |l —e-mai |, 250-character |imt, 50-nessage

nmenory

. i News—ews and i nfornmation.

. i Town—+own i nformation.

. i Ent ert ai nment —Aobi | e kar aoke, ganes, cartoons.

. i Tool —di ctionary, tel ephone directory.

. i Ani me—ani mat ed cartoons, pals, and pets for downl oad
onto the nobile screen.

. i Mel ody—i ngi ng.

@?2: Future of |-Mde

@: As part of a strategy to transport |-Mde outside Japan,
DoCoMb has nmade many strategic overseas investnents and alliances
in North and South Anerica, Europe, and Asia, nost notably with
ACL. [[Au: Update.]]DoCoMb [[Au: When?]]purchased a 16 percent
stake in AT&T. NIT DoCoMo and AT&T Wreless plan to jointly
develop the U.S. nobile nultinmedia market by | everaging the

nati onwi de network infrastructure of AT&T Wreless and the |-
Mode—based nobile Internet technol ogy and rel at ed busi ness know
how. Additionally, an NIT subsidiary, NITComrunications, [[Au:
When?] Jacquired the U S. network-services provider Verio, which
hosts nore than 400,000 Wb sites, in a nove to pronote the

devel opment of I|-Mde-enabled Wb sites. [[Au: Update.]]NIT is
under donestic pressure to expand broadband access in Japan,

whi ch | ags not only behind Europe and the United States, but also
behi nd Korea and Taiwan.[[Au: Update to avoid bei ng outdated by
publication.]] DoCoMb has put in place a value chain that wll
serve the operator well when 3G services cone online[[Au: Wat
year?]]. It includes $7.6 billion to build the world' s first

Wrel ess- CDVA network, which is due to open for service in

April [[Au: What year?]]. Initially the 3G service will run at 386
kbs, rising to 2 Mds by 2003. That neans that 3G services will be
| aunched in Japan approximtely two years earlier than in the
United States, giving DoCovb a strong technol ogical |ead.[[Au:
Need to clarify time frame throughout this section.]]
@1:Wreless Market in the United States



@b: Because of all this nmomentum trenmendous growth is projected
for information services for cell phones.

@l - Gartner G oup projects that by 2004, 95 percent of new
nobi | e phones will be WAP-enabl ed.

@l 2i : . [[Au: Update]].

. A Strategis Group survey found 34 percent of wreless
users were interested in a wireless portal service. The study
predi cted that the nunber of wireless portal users would grow to
nearly 183.7 mllion worldwide in the following five years [[Au:
Need year of study as ref. point]].

@l fi: . An ACOL/ Roper Starch Worl dw de study found: “Mre
than half of Internet users said they would be interested in
using small, non-PC Internet devices to go online from
anywhere.”[[ Au: Date?]]

@: Yet all is not rosy for nobil e-phone services. Concerns over

privacy, security, and the usability limtations of current Wb-
browsi ng phones may |imt the rapid adoption of services in the
United States.

@l - Forrester Research found that 72 percent of U S
househol ds have no interest in receiving data |ike news, weather,
and sports scores on their wirel ess phones and that nearly 75
percent say they are not confortable with the concept of nobile
e-comer ce[ [ Au: Source note?]].

@l fi: . Al'lied Business Intelligence (ABI) found that |ess
than 5 percent of a sanple that included both cell-phone users
and nonusers say the cell phone would be a good Internet access
tool, whereas 40 percent think it would not be[[Au: Source

Not e?]] .

@: Since Sprint’s introduction of PCS phone services in 1994,
the U S. wireless industry has evolved froma niche player that
of fered expensive voi ce services on clunky equipnent to a nearly
ubi qui t ous presence in corporate and consuner Anerica. At the
same tinme, non-voi ce-based information services, including nobile
commer ce, have proliferated on wirel ess phones, though they have
yet to achieve their market potential. For exanple, Sprint
custoners can send gifts using the recipient’s e-mail address.



Most new cell phones have the ability to receive e-mail and ot her
short nessages and to act as pagers. The newest nodel s add
limted Web-browsing ability and even e-conmerce capabilities. In
fact, nore than half (58 percent) of all cell phones bought at
retail in Q4 2000 were Net ready—a 10-fold junp fromthe sane
period a year before, according to the NPD G oup. Despite these

i nroads, however, U S. wirel ess phone capabilities have continued
to | ag behind overseas goods and services [[Au: Need to update
info in this paragraph]].

Unl i ke the Japanese, the Anerican market remains highly
fragmented, with service providers, hardware manufacturers, and
content devel opers vying for consuners. The conpetitive
envi ronment has kept costs to consuners down and i npeded the
devel opment of a consistent technol ogi cal standard.

@?2: U.S. Consuners

@: The Wrel ess Cormerce Monitor data shows that information
services provided through a wirel ess device are still on the
relatively flat part of the early adoption curve in the United
States, with overall use of wireless information services by |ess
than 10 percent of w reless phone users. At the sane tine,

i ndustry beliefs suggest that |arge-scale opportunities exist in
the wireless informati on arena. Topping nost predictions for
areas of growmh are traffic/directions and e-mail/text nessaging.

However, ConStat Research has illustrated that although
users in the United States are willing to receive e-mail and
short text messages on their traditional wrel ess handsets, nost
are absolutely unwilling to peck out even the shortest of
messages using a nuneric keypad. Voice-recognition systens may
provide a partial solution to this problem but it is
guesti onabl e whet her these systens will|l adequately replicate
t hese functions.

@3s: Young Consuners. @3:|em Children and young adults ages 10 to
24 may be the fastest growing U S. market for wrel ess voice and
data services over the next several years, according to surveys
by Cahners In-Stat G oup. Young wrel ess subscribers will junp
from1ll mllion [[Au: Year?]] to nore than 30 mllion in 2004,



and the nunber of users will rise fromnearly 24 mllion to 43
mllion. That neans that by 2004, half of U S. youths will own a
wi rel ess phone and nearly three out of four will use one. [[Au:
Updat e. ] ] @&: Al though this group represents a high credit risk
to carriers, youth actually have significant spending power, as

10-to-17-year-ol ds al one spend $50 billion annually, |n-Stat
estimates. Qther sources estimate that [[Au; ldentify year]]
yout h between 12 and 19 spent as nuch as $105 billion of their

own noney. Even | acking credit histories, these consuners are
lucrative targets for wireless carriers.

Non—col | ege-attendi ng young adults ages 18 to 24 could be
the | argest segnent of the youth wireless market. This group
woul d probably enbrace w rel ess services enthusiastically because
its nenbers enter the job market early and have significant
di sposabl e i ncone. InStat surveys suggest that the wrel ess
Internet may lure this segnent nost easily with content such as
shoppi ng, news, sports, entertai nment, education, and opinion
pol | s.

Carriers in the United States hope Anerican youths will take
to wireless services as enthusiastically as their counterparts in
Japan, where 60 percent to 70 percent of teens use wireless e-
mai | . According to the U S. Census Bureau, there are
approximately 60 mllion people in this country between the ages
of 10 and 24, nmaking it an ideal segnent to target for wreless
servi ces, even though several cultural and environnental
di fferences exi st between Japan and the United States. According
to a nationw de survey conpiled in Decenber 2000, a cell phone
was the nunber one itemon Anerican [[Au: As neant?]] teens’ w sh
lists. It is the hottest com ng-of-age badge anong today’ s teens.
According to a national study by Teenage Research Unlimted|[Au:
As of what date?]], 6 mllion teens in the United States own one.
Cel l ul ar conpani es are hoping to connect with Generation Y by
offering a colorful assortnent of phones that provide both flash
and function.

Conpanies like the start-up wreless carrier Tal king Drum
are hoping to cash in. It nmarkets Kode, a wreless conmunication



network oriented toward youth culture. “We're really kind of
pushi ng the envel ope on technol ogy, on fashion and nusic, and the
kids pick up onit like that. So that’s why we build Kode around
yout h cul ture and communications.”[[ Au: Source note?]] Although

t hese phones provide Internet access, voice functions remain the
nost popul ar—especially group chat functions that allow as many
as five users to talk at once. Tal king Drum | aunched Kode in
Novenber[[ Au: Provide year]] in Sacranmento, California, targeting
30,000 of the city’'s teenagers and hoping to attract 2 percent of
t hem as subscribers by the end of the year. The conpany has not
rel eased subscription information but says it is on track.[[Au:

Updat e?] ]
Anot her conpany targeting the youth market is Cybi ko, a
handhel d- devi ce manufacturer that ainms to fill the gap between

Pal m handhel ds and GaneBoy. The Cybi ko | ooks |ike a wal ki e-tal kie
with a small keyboard, perfornms organizer functions, and all ows
users to conmuni cate with other Cybikos within 300 feet. Users
can downl oad ganes fromthe Wb at no charge and purchase an MP3
player that fits into the device's expansion slot. In an
interview with Local Busi ness.com the founder of Cybi ko, Don

W sni ewski, commented: “W have a very fickle group to market to.
They’'re not only interested in technol ogy and efficiency, but
into fashion.”

@2: Net wor k Access

@: Network infrastructure in the United States has differed from
that in other countries, affecting the devel opnment of wrel ess
services. Current wireless networks are either 1G (anal og) or 2G
(digital, such as PCS). They typically support data access at 9.6
kbps, but sone support 19.2 kbps. Since wired nodem access

aver ages above 28.8 kbps, and Wb sites are becom ng nore and
nore graphics intensive, sone content nodification is necessary
for wirel ess devices. O her nodifications are necessary because
of the small screen size. The next generation of wreless
networks will deliver increased bandw dth, though it is unclear
exactly how fast they will get and by when. Sone network vendors
are targeting so-called 2.5G technol ogi es such as GPRS and



enhanced data rates for GSM evol ution (EDGE), which can increase
maxi mum bandwi dth to 384 kbps and will serve w rel ess devices

| ar ge enough to support video transm ssions. DoCoMd is preparing
to offer simlar video services in Japan over its |-Mde phones.
O hers are waiting for 3G which prom ses speeds up to 2 Mps.
@2: Choosi ng a Standard

@: The fragmented market structure has precipitated conpeting
standards. In the United States, a battle over the transm ssion
protocols used in cell-phone tel ephony is being waged anong code-
division nultiple access (CDMA), time-division multiple access
(TDMRA), and gl obal system for nobile comunications (GSM;
whereas GSM predomi nates in the rest of the world. Al sorts of
standards for fixed wireless networking also contend for
supremacy. The two nost inportant standards in the near future
for the wirel ess marketplace are WAP and | - Mbde:

@h: WAP versus | -Mde

@bl : . | - Mode uses a nodified version of HTM. (cHTM.).
Thus it is easy and straightforward to build Wb sites for it.
WAP uses its own | anguage, so barriers to creation of WAP Wb
sites are higher.

. | -Mode is always on; there is no need for dial-up, and
no fees are associated with connection tinme. WAP uses circuit
switching (dial-up). Users nust wait to dial up and are charged
per m nute of connection tine.

. WAP services are limted to lines of text and sinple
nmonochronme graphics. |-Mde already allows color, G F animation
and Java- enabl ed ganes, software, and security.

[[Duplicate copy]] @3s: WAP Problens. @3:|enfCritics are quick to
poi nt out WAP's nost glaring fault: By trying to turn the phone
(an audi o device) into a browser (a visual device), WAP goes

agai nst the very nature of the device, which is to deliver audio
i nformati on. People are not used to watching their phones, and

t hus using WAP requires a behavi or change. Sone critics have gone
so far as to state that WAP sol ves a probl em nobody cared about:



how to turn an audi o phone into a visual browser. Even Phone.com
one of the inventors of WAP, has said it expects to eventually
nove away fromthe technol ogy.

@: Arelated problemis reducing rich, multimedia content
designed for large PC screens to fit the small w ndows on nost
wirel ess devices. Some critics call this the “Honey, | Shrunk the
Web” syndrone. It is a given that not all Wb content is
appropriate for delivery to wirel ess devices. Despite
Macronmedi a’ s recent introduction of pocket Flash, nost

mul ti medi a-intense sites will be left out of the wirel ess

revol ution.

O nore concern is the grow ng tendency of vendors to tweak
the WAP standard just enough to conprom se interoperability.

O her concerns revol ve around security. Gartner’s Vice President,
John Pescatore, believes that as nobil e phones becone snarter,
attacks through software updates and sinple scripting wll

i ncrease because w rel ess vendors have taken shortcuts that |eave
systens vul nerable. Since wrel ess phones and PDAs are single-
user devices, they typically do not inplenent the sane file-
access security as other conputing platfornms. In addition, the
l[imted conputing resources available on wireless platforns nmake
tight security or antivirus nmeasures difficult. O course,
security involves nore than just protection against viruses.
Ensuring secure, private transactions is essential for devel oping
m commerce. Baltinore Technol ogies sells a wireless device to
gateway data-transfer technology called wrel ess-transport
security layer (WLS) that guarantees authentication and the
integrity and confidentiality of data.

Anot her problemw th WAP is uneven support for the evol ving
standard. Sone critics claimthat phone manufacturers, who are
rel easi ng new nodel s and m crobrowsers on an al nost nonthly
basi s, do not even support WAP the same way in different
iterations of the sanme phone. For exanple, several versions of
t he Nokia 7110 m crobrowser are avail abl e, each version
supporting WML code differently. This inconsistency nakes for a
| ess-than-opti mal user experience and nakes service devel opers’



lives difficult as well. The conplicated process of signing up
for a new WAP service on a phone further inpedes usability.

A final concern is that the initial version of WAP, at | east
as inplenmented in Europe, is not always on. European users endure
a dial-up delay because WAP is a circuit-sw tched protocol and
thus requires establishing an Internet session. As a final
i nsult, Europeans nust pay connect charges to use WAP feat ures.
Leave the phone on by accident, and a 16-hour m stake coul d cost
$250.

@3s:1-Mde: Threat to WAP Standard?. @3:|enfl-Mde’'s entry into
the American market opens the standards conpetition further.
Gven the limtations and criticisns of WAP, sone form of
accommodati on or convergence with the |I-Mde standard seens
likely. A major factor that could limt |I-Mde s expansion is its
proprietary technology. WAP is an open standard that any
manuf act urer can adopt. DoCoMd, on the other hand, controls I-
Mode, at least so far. If the two standards do not converge, it
m ght be tough for DoCoMb to make a go of it in the United
States. The short-termfuture in Europe and the United States
appears to be WAP. Hardly a day goes by w thout another WAP

devi ce bei ng announced. But the cost of the service, conbined

wi th the inconvenience of conpleting a dial-up may | ead consuners
to demand sweepi ng changes that could open the door for I-Mode.
@3s: Transferring |-Mbde to the United States. @3:|en] Wrel ess

I nternet on a phone platformhas yet to catch on in the United
States. Although |I-Mde has many advant ages over WAP, several of
its features are unlikely to be accepted in this country. It is
still questionable whether Anericans would be willing to type on
such a small keypad for e-mail and Internet access. A voice-
recognition phone is a possible solution, but a better answer

m ght be a stylus-operated system which would avoid issues
associated wth consuner technol ogy adoption. In fact, PDAs have
been wi dely accepted in the United States, and w rel ess |Internet
on the Pal m now nakes up 1 percent of wrel ess access worl dw de.

For |1-Mdde to succeed in the United States, an alteration in
content is al so necessary. American consuners have, on average,



| ess downtine for viewi ng content than their Japanese
counterparts. Meanwhil e, high-graphic game devices such as the
GaneBoy already exist to fill single-user gane needs. Thus,

mul ti pl e- pl ayer ganes should be targeted heavily to interaction-
thirsty teens and may prove the killer app of the United States.
As in Japan, entertainnent content can function as the gateway to
other nobile Internet content. Over tine, as users grow used to
the medium they will demand other, nore conplex content. Al so
over time, the user group profile will expand from specific
groups |ike youngsters and busi nesspeople to include a | arge part
of the popul ati on. Wien the honogeneity of the users decreases,
so will the honpogeneity of the content.

Pricing nmust be approached differently in the United States.
Wreless carriers have di scovered that American consuners prefer
transparent, flat-rate billing plans. Analysts of the Anmerican
nmobi |l e I nternet market have questioned whether it wll be
possi bl e to charge users for content. Anong other things, they
claimthat the users have been spoiled by the free content on the
fixed Internet and will therefore be reluctant to pay on the
nmobil e Internet. Al though that is true, users would probably be
willing to pay for certain premumservices if specific
fundanmental requirenments were fulfilled. The nost inportant of
t hese woul d be a convenient m cropaynent system The second
requi renment would be to keep all charges so small that users
woul d not hesitate to pay. If users perceive paynent as a hassl e,
they will not bother to buy the content.

Conmponents of the Japanese billing systens do have value in
the real mof online shopping. For exanple, a teen could buy a
book over a wireless phone without a credit card and sinply pay
for the itemas part of the nonthly phone bill. This service is
also likely to appeal to business travelers, who nornally pay for
expenses in advance and seek reinbursenent later. Using the
m cropaynent system travelers could pay for airline, hotel, and
car rentals and provide the enployer with the item zed charges on
their nonthly phone bill.The service also needs to offer
conpetitive famly plans, simlar to the Famly Plan and Fam |y



Tal k progranms offered by AT&T and Sprint respectively. Mst
parents in the United States purchase w rel ess phones for their
teens as a security neasure as well as to have unlimted access
to their child. DoCowb nust satisfy these needs in a conpetitive
service plan. In addition, DoCoMb may consider integrating other
security features into its devices (e.g., audible alarns).

In addition to the flat-rate system |I|-Mde should have
optional services that users can charge to prepaid calling cards.
This would all ow teens to make purchases that parents m ght not
be willing to pay for under the flat-rate plan. These optional
services could include nusic downl oads, prem um ganes, and |ive-
concert access.

Mar keting should focus on the image-notivated consuner,
differentiating |I-Mde from ot her business-focused wreless
Internet providers in the United States. This m ght be best
acconpl i shed by cross-pronotions with other popul ar teenage
itens(e.g., color-coordinated phones, nail polish, and hair
colors). Most inportant froma marketing perspective is the need
for I-Mbde to devel op a brand nane and custoner base. Established
services such as WAP will always have sone advant ages because
t hey have been in existence for a long tine. An enmerging service
must put forth nore effort and resources to reach the market with
a product and establish a custoner relationship.

| - Mode shoul d enter the market as soon as possible to gain
useful experience about the characteristics of the nediumand its

users. However, |-Mde should |aunch on a small scale until it
has fully tested the concept. As soon as there is evidence of its
becom ng successful, it can nove forward on a | arger scale.

Rel ease of |-Mde services should be staggered, focusing first on
the western states, which have the highest growth in the young-
adult segnments and al so high adoption rates of new technol ogy.
Early pronotions should include free phones to reduce sw tching
costs.

@h: Recommendat i ons

@unl : <l >Appl i cations: <l >| en| Focus on nultiuser interface gam ng,
e-mail with attachment capability, nusic, novie, and online



shoppi ng applications. Formalliances with already popul ar
content providers and retailers.

<l >Launch: <l >| en| Consi der |aunching first in western states,

whi ch have the fastest grow ng popul ati on of young adults and
high first adopter rates.

<I>Pricing:<l>|en|Inplement tiered flat-rate system Create add-
on plans/calling cards for prem um content.

<I >Pr oduct : <I >Devel op phones with | arger screens and keypads or
styl us/voice recognition functionality. Consider accessory

devi ces such as fol dout keypads. Pronote conpatibility with PDAs
and PCs. Consider addi ng personal security features such as
audi bl e al ar ns.

<I >Pronotion: <l > en| G ve conplinmentary phones to early

subscri bers. Devel op conpetitive famly plans. Focus on inmage-
based advertising targeted toward young consumners. Cross-pronote
wi th cosnetic/clothing conpani es.

@1: Concl usi on

@b: This chapter discussed a framework for applications providing
detail on both horizontal and vertical application areas. Mny
applications will start in verticals as custom zed applications
for a particular industry before crossing industries

hori zontally. This trend will surely happen, nmuch as it did in
the PC i ndustry. However, many wreless applications will end up
bei ng sinple extensions of applications that already exist on
PCs. This is especially true with know edge and communi cati ons
applications. The question is whether taking the desktop user
experience and sinply shrinking it for the smaller displays on
wirel ess devices will really work. For some applications, maybe
it will; but for many it won't. Application developers will need
to be cogni zant of how w rel ess access to applications can

conpl ement both the desktop experience and interaction with an
application, instead of viewing it as a repl acenent.

Security is a concern across all applications, but
especially for mcomrerce and applications that will pass
corporate data. Since the industry wants w rel ess devices and
applications to become a prom nent part of their custoners’



lives, it is working constantly to inprove security technol ogi es.
Thus, these issues will likely decrease over tine.

New busi ness nodels will energe as the technol ogi es get
cheaper and nore ubiquitous. Telenetry applications may all ow
makers of goods to sign people up for service contracts that
i nclude renote nonitoring and diagnostics. This is already
happening in the autonobile industry at conpanies |ike GV and
Ford. Producers of goods will be attracted to this business nodel
because it is an opportunity to gain recurring revenues froma
transaction that previously included only the revenue stream at
the tinme of purchase. It will first occur with costly goods such
as aut onobil es or home appliances but could eventually extend to
cheaper goods, such as |ightbul bs.

Finally, I-Mde is a phenonenal consunmer success in Japan,
but sonme adjustments will be necessary to achieve simlar success
in the United States. Al though nmany wi dely used applications in
Japan, such as e-mail, will also be popular in the United States,
application design nust reflect that U S. wrel ess-device
consuners have | ess downtine than Japanese users, many of whom

have |l engthy train comutes. Billing for the use of applications
and content will be a critical issue in adoption, and
m cropaynents and sinpler billing plans will be hel pful in making

| - Mode a success.

@1: Ref erences

@ : Adhi kari, Richard. “Wrel ess Banking Erupts.” (February 6,
2001).

Bear Stearns. “Wreless Prinmer.” <lI>Bear Stearns Equity
Resear ch<l > (February 2000).

Boston Consulting G oup. “Mbile Conmmerce: Wnning the On-Air
Customer.” (2000).

_3_. “The Next Wave: Wreless Financial Services.” (2000).

Briggs, Bill. “Getting Around wi th Handhelds.” <l>Health Data
Managenment <I > (March 3, 2001).

Cel ent Conmuni cations. “Wrel ess Financial Services: A G obal
Overview.” (August 2000).



Coster, Paul. “Qut of Thin Air.” <I>J.P. Mrgan Securities<|>

( Sept ember 29, 2000).

Fi sher, Josh, and Rosemary Wang. <I>The Cure Is in Hand: Bringing
I nformati on Technol ogy to Patient Care.<I> WR Hanbrecht & Co.,
2000.

Freudenheim MIt. “Digital Doctoring.” <lI>New York Tines<I|>
(January 8, 2001).

G eenberg, Paul. “Wrel ess Banking Poised to Go Mainstream”
(January 3, 2000).

J.D. Edwards and Synbi um Corporation. “Value Networks and the
Digital Econony: An Evolutionary Cpportunity.” (May 15, 2000).
Kapoor, Madhur. <I>Wreless in Logistics: Exploring Qoportunities
for Inproved Logistics Functions Provided by Wrel ess
Technol ogi es. <I > Lum nant Wor| dw de Cor poration, 2000.

Ki esnoski, Kenneth. “Wrel ess Banking: Monmentum Builds with
Banks.” (February 2000).

Lew s, Leo. “Roombkd 4u @H dy In—<€U L8R. " <l >The | ndependent <] >
(February 4, 2001).

McGarvey, Robert. “Wreless Craze.” <I>Upside Today<l> (January
31, 2000).

“Mobi | e Financial Services: Strategies for Success.”

Mobi l ocity. net (July, 2000). ><I>

NPD Group. “NPD Reports Alnost Half of Cellular Phones Sold at
Retail Are Internet-Ready.” (August 3, 2000).

Smth, Brad. “U. S. Drives the Tel ematics Show.” <I>Wreless
Week<l > (March 23, 2001).

Tani kawa, M ki. “Japan Paves the Way in Wreless Stock Trading.”
(January 29, 2001).

“Wreless Financial Applications: Products and Services That Mke
Sense.” (1999).

Zehren, Charles. “Advertisers Set Sights on Wrel ess Hand- Hel ds
to Target Their Message.” <l>Newsday<l> (Cctober 19, 2000).



