@n: Chapter 7

@t:Interactive Tel evision

@cs: T@c: elevision has remained relatively unaltered over the
past several decades. The nethods of broadcasting, the business
nodel s, and the roles of the broadcasters and advertisers have
been stable and even resistant to change. Interactive television,
however, prom ses to dramatically transformthe industry (see
Figure 7.10) [Au: Throughout, check fig. and table cites and edit
as needed.]].

$ In this chapter, we identify the key changes that need to
take place in the industry, suggest how interactive television
prom ses to change the players’ roles and interactions, and
exam ne the likely evolution of technol ogy and offerings.
@1l: Hi story of Interactive Tel evision
@: Since its inception, television has been a one-way broadcast
medi um Tel evision’s search for interactivity with its audi ence,
ternmed <I>interactive television<l> (iTV), has spanned several
decades. By examining the history of i TV, we can gain an
appreciation for all that has been learned in earlier trials, as
wel | as understand sone of the issues facing the i TV initiatives
t oday and tonorrow.

The first truly interactive television program <|>W nky
D nk and You,<I> aired from 1953 to 1957. The interactive el enent
of the children’s show relied on special plastic sheets that
children could attach to the tel evision screen and draw on with
crayons. At various tines during the show, the children would be
asked to draw itens on the plastic screen, and the cartoon
characters would react to the draw ngs. CBS eventually cancel ed
the series because of parents’ conplaints that children were not
using the sheets, but instead were drawing directly on the
tel evi si on screen.

In 1979, the English governnment offered Tel etext, which
al l owed BBC viewers to trade text nessages via the tel ephone.
Tel etext used the black vertical blanking interval (VBlI) between
lines of video to transmt data, which was displayed on the



screen as a page of text. The United Kingdonis Tel etext nodel was
adopted by nore than a dozen countries. An attenpt at U S
adopti on was unsuccessful l|argely because the FCC chose not to
set U S. Teletext standards. Wthout such standards, television
manufacturers were unwilling to build Teletext functionality into
tel evision sets, and having consunmers purchase separate hardware
to provide the functionality was prohibitively expensive.

The first major i TV service in the United States was \Warner
Communi cati ons’ Qube, which began in Col unbus, Chio, in 1977.
Qube offered 30 channels of television divided equally between
broadcast, pay-per-view, and original interactive channels. The
vi ewer accessed Qube programmng with a proprietary renote
control that was connected by wire to the set-top box and was
used to select channels, order pay-per-view novies, and respond
to interactive progranm ng. The interactive progranm ng buttons
coul d be assigned different neanings for different shows such as
to poll the audience, respond to questions on live talk shows,
answer questions on a quiz show, play interactive ganes, or
pur chase goods and services. Although Qube’s innovative
programm ng was popular, it was not a sustainabl e business nodel
because of the high costs of its set-top boxes and ot her
equi pnment .

In 1994, Tinme Warner tested the Full Service Network (FSN)--
the worl d’s nost sophisticated and expensive interactive
tel evision service--in Olando, Florida. FSN offered interactive
shoppi ng, ganes, sports, news, and an el ectronic program gui de, as
wel |l as novies on demand. FSN was incredibly conplex. File servers
stored novies and other content in digital form and ATM sw t ches
transferred the data to a set-top box at a speed of 30 pictures
per second. The box itself had five tinmes the conputing power of a
top-of-the-line PC. Al though FSN had trenendous potential, three
problens led to its demse. First, Tine Warner attenpted to do too
much too fast and discovered that the conplexity of integrating
all the services was overwhel m ng. Second, the high overhead and
infrastructure expenses surpassed the market opportunity. Third,
the service predated custonmer denmand.



Despite the apparent failure of previous i TV initiatives,
they offer several inportant |essons. First, audiences should not
be expected to change their nedia habits overnight. Tel evision
view ng has | ong been a passive entertai nment, and producers of
i TV content should be sensitive to this pattern. Second, the
integration of i TV services is trenmendously conplex and requires
coordi nati on anong several parties including content providers,
advertisers, and cable/satellite conpanies. The costs and
difficulty of such an undertaking nust not be underestimated.
Third, the costs of developing i TV cannot be greater than the
val ue created for consunmers. Providers nust control the costs
passed on to consuners directly through subscription fees.

Fourth, producers nust learn to be creative with the new nmedi um
To win over the consuner and pronote adoption, i TV nust provide a
conpel l'ing value proposition, as well as a killer application.
Finally, the full adoption of iTV requires establishing standards
because the | ack of such standards will discourage the platform
specific investnents that are key to providing the nost prom sing
servi ces.

Despite the highly publicized i TV failures, conpanies such
as AOL Tinme Warner, Mcrosoft, and QpenTV think they will finally
make i TV a reality because the Internet experience has given
viewers expectations for interactivity. In addition, it is now
cheaper and nore efficient to deploy i TV, as the existing digital
infrastructure greatly reduces technol ogy and hardware costs. For
exanpl e, adding interactivity through a set-top box costs only 10
percent of what it did just six years ago. These two factors wl|
be the key enablers for the success of iTVin the early twenty-
first century.

@1: Evolution of Interactive Tel evision

@: Before di scussing the evolution of iTV, we nmust define it. For
our purposes, i TV refers to the convergence of conputing,

communi cations, and entertainment on a television (see Figure
7.2).

Interactive tel evision can offer many services including e-
mai | , ganmes, shopping, video on demand, access to |ocal community



i nformation, and el ectronic programm ng guides. The interactivity
of i TV can be further defined as sinulated, delayed, or real
time. In sinmulated interactivity, interactive functions are
performed at consuners’ homes without a return path. An exanple
is an el ectronic programguide (EPG. Delayed interactivity
relies on tel ephone lines to provide upstream paths from set-top
boxes. Exanpl es of services are online banking and e-mail.
Finally, in real-time interactivity, a high-speed two-way
connection between the television and the cabl e operators and
programers allows for greater manipul ati on of content.

Mul ti pl ayer ganmes and interactive programm ng are exanpl es of
real -tinme interactivities.

Three nodels for i TV have energed. These nodels and ot hers
will determne the shape of iTVin the early twenty-first
century.

@2: Personal Video Recorder (PVR) Mode

@: The PVR nodel (Figure 7.3) is based on the theory that people
do not want interactive television; what they want is nore
control over what they watch. Equi pnment and services would all ow
viewers to digitally record video content; to pause, rew nd, and
i npose slow notion on live television; record favorite shows;
skip commercials; and easily find prograns via an EPG

@2: Multiple Service Operators (MO Model

@:1n the MSO nodel (Figure 7.4), two-way comruni cations, and the
ability to mani pulate the information on a viewer’'s tel evision
screen, would be delivered to digital set-top boxes via a cable
or satellite provider. This nodel creates the possibility of
custom zed, targeted progranm ng and advertising determ ned by
viewers’ individual preferences. It allows viewers to shop
onl i ne, conduct online banking, receive targeted advertisenents,
wat ch video on demand, play interactive ganes, and send e-mails
to other viewers. In addition to PVR functionality, it gives
custoners a taste of real interactivity but in a closed space
(“wal | ed garden”).

@?2: | nternet Model



@:1n the Internet nodel (Figure 7.5), content can be delivered
via the Internet. This nodel includes the PVR and MSO node
capabilities, as well as other functions, such as surfing the
Web, playing real-tinme multiplayer ganes, and chatting with other
Vi ewers.

An exanmple of the Internet Mddel is Yahoo! FinanceVision,
with which a viewer can watch anchors read tech-stock stories,
explore links to information applicable to the stories, nonitor a
personal portfolio, get stories for the stocks in the portfolio,
trade stocks, and search the Web—all on one screen.

The nodels differ in their level of interactivity and
functionality. Therefore, a convergence of functionality is
likely as well as a novenment toward the higher |evels of
interactivity that can be obtained via the Internet nodel (see
Fi gure 7.6).

@n2: Adopti on Forecasts

@: The adoption dynamics of iTVwll likely follow an S-curve:
The nunber of users will grow slowy during the |aunch, increase
rapidly as positive feedback and network externalities kick in,
and then taper off as the market nears saturation. At the

begi nni ng of 2001, the nunber of i TV users was approximtely 1.7
mllion [[Au: Update?]]. However, many MSOs are currently
conducting trials and digitizing their networks to allow for iTV.
That nunber, therefore, is expected to reach 29.4 mllion users
by 2004, represent 39.5 mllion users by 2005, and eventually
approxi mate the nunber of households with tel evision sets, which
is nearly 100 percent in the United States. By early 2001, the
adoption was in the | aunch phase: The market was growi ng slowy
and service offerings were being developed. [[Au: Reword to
update.]]. Prior to 2004, however, the i TV industry wll face
several challenges. How it addresses those chall enges and adapts
to the needs of users will determne the industry's fate (see
Figure 7.7).

First, current i TV users, the innovators and early adopters,
are willing to endure bugs and glitches and are technically
conpetent. Nevertheless, to win over the early majority of



consuners by 2004, i TV will need to provide a high |evel of
support, conpatibility, reliability, and integration. This
positioning will require significant enhancenents to the
technol ogy and significant investnments in the support
infrastructure. In addition, a killer app nust be introduced to
attract the early majority.

At this point, it appears as though the PVR could be such a
killer app. Forrester Research estimated that 80 percent of U. S.
househol ds wi Il have a PVR by 2009. However, the market is not
devel oping as quickly as analysts’ initial estimates. For
exanpl e, they expected Ti Vo to have over 300, 000 subscribers by
the end of 1999, but as of the first quarter of 2001 it had only
153, 000 subscribers [[Au: Update?]].

The primary reason for the slower-than-expected adoption of
this technology is the cost of creating a mass market. Firns in
the PVR industry need not only to build brand awareness, but al so
to educate the mass market on the features and benefits of its
offering. In fact, TiVo spent nore than $50 nmillion in
advertising in 2000, but the ads focused on branding and failed
to comuni cate the features and benefits of the product. Ti Vo
clainms that branding [[Au: Ref. as meant?]] is central to its
mar keting strategy and subsequent ads will focus on functionality
[[Au: Update?]].

The sl ow speed of adoption nmust be taken in context. The
rate of adoption for the PVRis greater than the acceptance rate
for conparabl e consuner el ectronics products such as the VCR and
DVD pl ayer. As such, many analysts still view the PVR as the
killer app of iTV, as indicated by the investnents of several
prom nent conpani es. For exanple, AOL invested $200 million in
Ti Vo in Septenber 2000, and work is in progress to conbine its
TV-based I nternet service, ACLTV, with a Ti Vo box. A so, in 2001
M crosoft began selling its owm PVR, U tinmateTV, which has
essentially the same functionality as a Ti Vo box, except that it
conmes with two tuners allowi ng users to record two prograns at
the sane tinme. These are positive devel opnents for the industry.
Even though TiVo is well financed, it does not al one have the



financial resources necessary to create the mass market. The
industry will benefit both fromthe financial resources of ACL
and M crosoft in educating the market on the product’s unique
benefits and fromthese firns’ experience in nmarketing new and
unproven products.

Second, the early majority of consunmers will |ikely be
technically |l ess savvy than early adopters, so the i TV interface
will need to be sinple and intuitive. The task of making it so
will be conplicated by the users’ reliance on a renote control or
a keyboard to interface with i TV.

Third, the early majority will be nore price sensitive than
the innovators and early adopters making it unlikely that the
investnments in technol ogy and the support infrastructure can be
fully passed through to consuners via subscription fees, thus
requiring a new revenue nodel .

Finally, lack of a dom nant standard will cause hesitation
in adoption, as well as inefficient devel opnent efforts.

@1l: The Current State of Interactive Tel evision

@q:Interactive television is the dream of science-fiction
witers, businesspeople, and engi neers—but we are still not sure
if anyone el se wants it.

@qa: Janmes Stewart, Edi nburgh University

@n2: Val ue Propositions

@3s: I ncunbents. @3: | enjinteractive tel evision provides

i ncunbents in the television industry, such as MsSOs, software
provi ders, hardware providers, content providers, and advertisers
with a conpelling value proposition. For nultiple service
operators, i TV can provide a conpetitive advantage by nmaking it
possi ble to deliver the relevant, personalized information
viewers want, when they want it. In addition, it allows themto
earn additional revenue through a percentage of sales conducted
online. For software and hardware providers, it represents an
opportunity to enter and potentially shape an energi ng high-
grow h industry. Content providers have a new nedi um for
enhancing traditional television storytelling techniques by

gi ving viewers engagi ng detail not obtainable in traditional



programmng. It also provides themw th additional revenue
opportunities such as product-placenent advertising and conmerce-
revenue-sharing arrangenents. Finally, advertisers may have an
even nore conpelling value proposition. Wth interactive

tel evision, they can create richer advertisenents and nmake it
easier for consuners to purchase products online. In addition,
advertisers can buy space in the interactive portion of the
screen in the formof |ogos or graphics that can be on screen

t hroughout a broadcast, not just in commercials. Mt inportant,
the data-collection and aggregation potential of m ddl eware, set-
t op boxes, and servers could provide detail ed denographic and
behavi oral data about viewers that would allow targeted
advertising and nore accurate assessnent of advertising efforts.
So it is obvious that businesspeopl e and engi neers “want their

i TV,” but whether consuners also want it is still an unanswered
question (see Figure 7.8).

@: Fromthe viewer’'s standpoint, iTV' s value proposition is a
richer view ng experience. Viewers will have fewer, and
presumably | ess expansive, choices than the Wb offers, but the
images will be easier to manage on a TV screen with a renote
control. Interactive television will by nature be nore passive
than the Web: It will require less effort on a viewer’'s part and
will be better integrated with the view ng experience.

There may be differences in what viewers perceive as val ue
added and what busi nesspeopl e and engi neers vi ew as val ue added.
According to a <lI>Jupiter<|I> survey, the nost preferred features
correspond to existing PVR functionality. Functions such as Wb
surfing, e-mail, ganes, or online shopping are not desired,
per haps because people think that they already have themin their
consol e gane or conputers. Although <I>Jupiter<l> considers video
on demand (VOD) to be “not economcally viable in near-ternt for
its high cost of inplenentation, users ranked VOD as the second-
nost-desired feature in the last Forrester survey [[Au: Date of
survey? Are Jupiter and Forrester the sanme? Confusing as
cited.]]. Even if interactivity would attract innovators and



early adopters, the i TV market will grow only if conpanies prove
its benefits to the mass market. Therefore, conpanies wll have
to create the need for interactivity in the consunmer’s m nd.
@2: Revenue Mbddel s
@: According to <I>Jupiter,<I>iTV will generate $9.9 billion in
<I >newxl| > revenues in 2004. As cable and satellite conpanies
conpete and incorporate the new interactive service in their
costs, commerce, advertising, and access will split the new
revenues. Subscriptions and licensing are expected to generate
littl e new revenue because users want interactivity w thout
incurring extra cost (see Figure 7.9).

At present, television revenues conme from access, which
i ncl udes pay-per-view and subscription, advertising, program
i censing, and shopping. The i TV revenue nodel will likely be
simlar, with some exceptions.
@ 3s: Access (Subscriptions and Pay-per-View) . @3:|em Sone pure-

pl ay conpanies, |like TiVo, charge a fee for interactivity
features such as EPG <l >Jupiter<l> reports this revenue nodel is
not sustainable. Television operators will encourage penetration

of interactive services and the revenue streans they provide
(i.e., comerce, advertising) by offering interactive services at
no additional charge to subscribers, even if a custoner does not
buy additional digital channels.
@ 3s: Adverti sing. @3: | en Advertising has al ways been the main
revenue source of broadcasting and represents 54 percent of
tel evision revenues today. Conpared with traditional TV
advertising, interactive advertising will offer better targeting
opportunities. It will also inherit Wb advertising techni ques
such as banners.
@: According to <I>Jupiter,<l> the installed base of users wl|l
not reach the critical nunber necessary to attract nass
advertising until 2003. Interactive advertising revenues wll
i ncrease from $60,000 in 1999 to $1.6 billion in 2003 to $4
billion in 2004.

In the future, TV advertising will cone from both
inforrercial (which currently represents $1 billion) and direct-



response advertising (now representing $20 billion). Traditional
brand advertisers are very interested in i TV, and nmany industries
i ke the autonotive (e.g., Ford, DaimerChrysler), financial
services (e.g., Schwab, Wells Fargo), health (e.g., Pfizer), and
consuner - packaged goods (e.g., Corox) have begun testing
interactive advertising on Wnk. According to Forrester,
advertising revenues will conme mainly from enhanced broadcast (56
percent), EPG (29 percent), and Wb on TV (15 percent).

@n3s: Program Li censi ng. @3: | en] Program | i censi ng t oday
represents 9 percent of TV revenues. In the absence of standard

i TV protocols, <I>Jupiter<l> expects that i TV prograns will be
specific to each platformor region and no new revenues wll be
created fromlicensing i TV prograns.

@ 3s: Har dwar e. @3: | en] Consuners now buy set-top boxes for |ocal
interactivity. Cable and satellite conpanies will start to
conpete and subsidize the hardware in their set-top boxes.
Therefore, interactivity will be included in the infrastructure
provider’s costs and will not generate new revenues.

@3s: T- Commerce. @3: | en Interactive television s ubiquity and
ease of use will enhance the shopping experience and increase t-
commerce (or television-based e-commerce) revenues. It will also
be a perfect mediumfor financial services. According to

<I >TechTrends, <l > even anong the consuners interested in banking
and investing through i TV, only 6 percent are willing to pay nore
than $3 per nonth for the service. Three types of t-comerce will
emer ge.

@4s: Push commerce. | enl @4: Push cormmerce will nake special offers
t hrough conmerci als or prograns. For exanple, WbTV viewers in
San Francisco were offered a 30 percent discount coupon for
Mel i ssa Etheridge CDs from CDNow. The interactive ad’ s response
rate was 22 percent, conpared with the typical online response
rate of less than 1 percent.

@4s: Enhanced shoppi ng channel s. | en] @4: Enhanced shoppi ng
channels will give consuners the opportunity to make purchases
online. The channels are expected to increase inpul se buying.



@4s:Virtual mall.|en @4: The virtual mall will provide a catal og
of products that viewers can access, browse, and order from at
any tine.

@: Twenty percent of U.S. househol ds nade purchases froma
home- shoppi ng network in 1999. Judgi ng by the evol ution of

| nt ernet shopping, <lI>Jupiter<l> estimates that i TV commerce w ||
grow from $100,000 in 2001 to $2.2 billion in 2003 and to $5.7
billion in 2004 [[Au: Any update?]]. According to

<I >TechTrends, <I > 46 percent of U S. consuners are interested in
t-commerce. In addition, <I>TechTrends<l> estimates that 80
percent of active hone-shoppi ng-network users are interested in
t-commerce, and 27 percent are willing to pay a nonthly fee for
the service. The eventual revenue nodel of iTV is dependent on

t he nodel of i TV that evol ves.

@3s: PVR Model . @3: | en] After Replay’'s failure, TiVo is trying to
prove that a revenue nodel based on selling hardware and
subscriptions is possible. The subscription supports services
such as EPG that nake recordi ng easier

@: The PVR nodel’s subscription-based revenue nodel is not
viable for the long term as firnms will not be able to continue
to charge a fee for providing a sinple service. The industry has
attenpted to overcone this problemby enticing consuners to pay a
one-tinme subscription fee, but this effort has net with limted
success for several reasons. First, custoners are not wlling to
pay for a long-life service if they do not know its worth.
Second, custoners value the flexibility to change from one
service provider to another. Third, TiVo's long-termviability,
as well as the long-termviability of the enbryonic PVR industry,
IS uncertain.

Anot her stream of revenues could be generated from
advertising. As EPGis the portal to access the prograns,
advertising on EPG w Il reach every custoner. But if custonmers do
not |ike seeing advertising on a service they pay for, the PVR
nodel may have difficulty draw ng revenues from EPG adverti si ng.
@ 3s: M5O Model . @3: | enfIn the MSO nodel, new revenue streans are
possi ble. First, VOD and interactive ganes will add pay-per-use



revenues to subscription fees. Services |ike banking, enhanced
content, and interactive programm ng shoul d i ncrease subscription
fees. Since access revenue is a mx of subscription and pay- per-
use fees, it is unclear which one will be the main driver of
revenues. Initially, consunmers will pay for the interactivity,
and the proportion of pay-per-use fees will increase. Then,
conpetition will drive players to conpete on an all-included fee,
and a subscription fee will becone the main access revenue.

@: Second, advertising will becone nore targeted, resulting in
a lower cost per target custonmer for advertisers and prem um
pricing for i TV conpanies. In this nodel, iTV advertising will be
perceived as simlar to TV adverti si ng—an inconveni ence to
consuners yet necessary to finance these channels.

Third, the MSO nodel offers opportunities for higher
shoppi ng revenues. Using the sane revenue streams as current
shoppi ng channel s, but being easier to use and nore conveni ent,

t he MSO nodel will increase the volune of users buying online.
@3s: I nternet Model . @3:|en] The I nternet nodel has mainly the
same revenue streans as the MSO nodel. Additional revenues woul d
conme fromlInternet access and cross-nedi a pronotions. For
exanple, the Internet nodel will allow i TV conpanies to charge
custoners hi gher subscription fees for Internet broadband access,
while the click-through fees fromcross-nedia pronotion wll
generate extra advertising revenues (see Figure 7.10).

@3s: Summary for Revenue Mdel s. @3: | em Because t he PVR revenue
nodel is not sustainable, it will nerge into the M5O nodel. The
M5O nodel will evolve toward the Internet nodel as consuners
demand nore interactivity, and conpetition will push MSGs to
conpete on services rather than on price. As discussed, different
pl ayers in the value chain favor each nodel, and their biases
will likely affect the evolution of the i TV revenue nodel. It
will evolve toward an increased proportion of t-conmerce and
advertising. Pay-per-use access fees will increase in the MSO
nodel , whereas subscription fees will increase in the Internet
nodel .



@: Because of delays in adoption, analysts have cut forecasts
for industry revenues dramatically. <l>eMarketer<|> estinates
that by 2004 i TV revenues will reach $11.4 billion, a far cry
fromprojections nade earlier by research firns.
By conparison, Forrester Research cut its i TV forecasts from $20
billion in 2004 to $15.4 billion, and the Myers G oup now
projects i TV revenues to reach $13.7 billion for the sanme period
(see Table 7.1).

The i TV val ue chain consists of five main segnents, as shown
in Figure 7.11.

@3s:Infrastructure Providers (MSGs). @3: | em

@: The main role of the MSGs is to provide “pipes,” or channels,
to transfer data to a viewer’'s hone. The data may be in the form
of video or sound. The MSGOs al so bundl e the programm ng content
so that the viewer receives all channels through a single pipe.
Key pl ayers. There are three key players in this space: cable
providers, digital satellite providers, and tel ecomunications
conpani es (see Figure 7.12).

Cabl e providers have been the traditional carriers of
tel evision, and for over three decades they have dom nated the
transm ssion of TV to homes. Wth the acceptance of the Internet,
cabl e providers needed to provide higher bandwi dth to increase
data-transfer rates and to provide two-way comrunication
capabilities. As a result, they invested, and are investing, in
hybrid fiber coax (HFC) and two-way optical fibers.

In the past few years, the digital broadcast-satellite (DBS)
provi ders have been increasing rapidly. In fact, the digital
broadcast-satellite industry has over 14 mllion paying
subscri bers. DBS services grew qui ckly because the digital signal
provi ded better picture quality, and satellite broadcasts could
reach places where cable could not. DBS services, however, can
provi de only one-way interactivity and nust partner with the
tel ecom providers for two-way interactivity. The main DBS pl ayers
in the United States are EchoStar and DirecTV, both of whom have



made EPGs avail able on their set-top receivers. They have al so
been aggressively building alliances through strategi c technol ogy
and marketing partnerships with conpanies such as OpenTV,

M crosoft’s WebTV, and Ti Vo.

@b: Tel ecomuni cati ons conpani es are providi ng broadband

technol ogies like integrated-services digital network (1 SDN)
connections, xDSL (where the <I>x<I> stands for several variants,
such as AAH S V), T-1 and T-3 pipes, and fiber.

Sensing a threat from DBS, the cable providers invested
billions in their novenent from anal og systens toward digita
cable. This enables themto supply nore channels as well as a
platformfor interactivity. Players |ike AT&T, Insight, and
Contast are adding interactive applications such as video on
demand on their digital cable network. These actions have led to
strategic alliances between the cable conpanies, studios, and
solution providers |ike DI VA SeaChange, nCUBE, and Intertainer.

A maj or factor shaping the | andscape of the i TV industry is
the ACL Tinme Warner nerger. It brings programers and
broadcasters together and gives themincentives to devel op
interactive content that will be carried over AOLTV s service
networ k. Thus, the AOLTV platformis fueling the rapid growth of
t he industry by devel opi ng new i nteractive progranmm ng and by
expandi ng the reach of interactive offerings. ACLTV all ows
consuners to access popular AOL tools such as e-mail, instant
nmessagi ng, and chat while watching regular television
programm ng. AOL has al so heavily invested in General Mtors’
Hughes El ectronics, which owns DirecTV, and has struck
partnerships with i TV m ddl eware provi ders such as Liberate and
TiVo for the ACLTV platform AOL and Ti Vo have announced a three-
year strategic agreement in which TiVo will become an AOLTV
programm ng partner, offering AOLTV subscribers access to
features of TiVo's Personal TV Service. Under the agreenent ACL
and TiVo will work together to devel op a dual - purpose ACLTV-
branded set-top box, and TiVo will becone the exclusive provider
of personal TV features on these boxes.



@4s: Key issues.|em @4: Five major issues converge on the
infrastructure arena:

@l s: 1. @l :<I>Mgration to digital.<l>|en|Wereas
satellite conpani es al ready broadcast digital signals, cable
conpanies wll need to mgrate fromanalog to digital platforns

to offer interactive services. This will require an investnent of
billions of dollars and will take tine to conplete.
@l s: 2. @l 2i : <I >Pressure on profits.<I>|en|Si nce many

pl ayers are conpeting for market share in the backbone
infrastructure, the intense rivalry will fuel the need to keep
costs down and sinmultaneously ensure better service. As
infrastructure conpanies try to attract custoners to spread their
fixed costs, they will enter into a battle to add nore and nore
features to their services or conpete on price. Added features
and lower prices wll accelerate growh but will also drive the
infrastructure providers’ profit down, perhaps limting the
investnments they are willing to nmake.

@l s: 3. @l fi:<l>Custoner-service skills.<l>|en|The
infrastructure providers currently charge the consuner for

provi ding the basic service of data transfer. However, as
interactivity and commerce via i TV grow, the MSOs will have to
invest in billing systens and custoner-service capabilities. They
wi |l have to provide support to their customers and conti nuously
upgrade services to conpete effectively.

@l s: 4. @l 2i : <I >Control of the consuner

interface.<l> en|As t-commerce grows, MSOs wil| conpete with

ot her segnments of the value chain to control the consuner
interface. This rivalry will be costly for all parties involved.
@l s: 5. @nl 2i : <I >Strategi c partnerships and
nmergers. <l > en| As the need to provide greater interactive content
increases, MsGs will have to formstrategic alliances with
content providers and software providers, who will ensure that

t he consuner receives seanl ess interactive content.

@3s: Software Providers. @3: | en <I>M ddl eware<l > is a general
termfor any progranm ng that serves to nediate, or “glue
together,” two separate and usual ly al ready-existing prograns.



M ddl eware in i TV manages the video display and other basic

tel evision functions; serves applications such as the EPG
accesses the Internet, e-mail, and interactive graphic wall ed-
garden environments; provides video on demand, and enabl es
services such as nulticanera digital-video sw tching.

@4s: Key players.|en @4: This industry is in its enbryonic state:
It is highly fragnented, and there are many conpeting
technol ogi es. Qur discussionis limted to few prom nent

m ddl eware platforns such as Liberate, OpenTV, and M crosoft TV.
@: Liberate has a nodul ar pl atform based on open Internet and
i nternational broadcast standards. To proliferate its platform
Li berate established prograns to educate content and software
devel opers. It also nmade strategic nergers with MoreCom (a

conpl ex, I P-over-cable m ddl eware platform and SourceMedi a
(mddleware for thin set-top boxes--those with a small hardware
footprint such as DCT-1200s and 2000s) and with i TV portals such
as MetaTV to extend capabilities.

OpenTV has been successful in installing its proprietary
m ddl eware platformon DBS networks in Europe, Latin America, and
now with DishNetwork in the United States. OpenTV nerged with
Spygl ass (devel oper of small-footprint, |IP-based m ddleware) to
of fer access to the Internet and to appliances such as set-top
boxes and tel evisions.

On the other hand, M crosoft has devel oped a conpl ete end-
to-end i TV back-end architecture platformcalled Mcrosoft TV
(MSTV), which incorporates Wndows CE and WebTV software. WebTV
i ntroduced a stand-al one set-top box with an information and
Internet service in 1996. It quickly grabbed nmedia and consuners’
attention with low prices and ease of access. WebTV (purchased by
M crosoft in 1997 for $400 million) has a subscriber base of over
1 mllion. It obtained space on several MSGs’ set tops in Europe
and Japan, as well as on D shNetwork. MSTV offers services such
as watching TV with the i nage of another channel reduced on
screen (called “picture in picture,” or PIP), a walled garden,
Javascri pt support, banking and bill-paynment services,
surveill ance software, an EPG and Web-page-buil ding tools.



WebTV' s set-top products include Cassic, Plus, and WbTV for

W ndows 98—the |ast two featuring two-way VBI broadcasting. To
ensure deploynent with a prom nent cable operator, Mcrosoft paid
AT&T $5 billion and has invested in networks around the world. In
Sept enber 2000, however, M crosoft announced it was unable to
deliver MSTV to AT&T or to UPCin full, causing both conpanies to
sign with Liberate. Thus, it is not clear whether cable operators
will truly buy into this Wndows-based, resource-intensive system
[[Au: Any Update?]].

@ 3s: Dat a- Enhancenment Broadcasting Services. @3: | en Dat a
enhancenments appear as graphic and information el enents on the
overl ayi ng screen. They may be opaquely col ored and cover the
broadcast in part or may be transparent or sem transparent.

El ements |ike icons, banners, |abels, nenus, interface
structures, open text fields in which the viewer can insert his
or her e-mail address, fornms to fill out to buy a product, or
commands to retrieve and manage video streans and graphics on a
rel evant Web page are nost common. Enhancenents can be part of
the television programor may be irrelevant to the current
programm ng, such as news, stocks, scores, weather, and so on.
@4s: Key players.|en @4: This space is also in its enbryonic
state and has many conpetitors. W focus on prom nent players
such as Genstar’s TV Guide, Wnk Comuni cations, TiVo, WrldGate,
RespondTV, and M xed Signal s.

@: The nost comonly used exanpl e of enhancenment is EPG wi dely
avai l abl e on digital cable and DBS systens. An EPG appears
interactively when one calls it to view by pushing a button on
the renote control or by sonme other nethod. Once it displays, the
EPG all ows the viewer to easily navigate or search for
programm ng by tinme, theme, channel, and so on. The Censtar TV
GQui de nerger is |eading the devel opment of EPGs. Because EPGs are
the portal application to the new tel evision experience, many
conpanies are trying to develop their own versions of the EPG out
of Genstar’s purview Software providers |ike MetaTV are offering
software solutions that enable the networks to create their own
portals across different m ddl eware platfornms and set-top boxes.



This all ows network operators to scale their interactive content
and prograns rather than custom ze for each set-top-box platform
The idea of a cabl e-network-branded portal is very appealing to
t he network operators, but the resolution of EPG patent issues
concerning Genstar remain to be seen. CGenstar controls many of
the patents surrounding this technology and is vigorously
pursuing patent-infringement litigation

Ti Vo | eads the depl oynent of EPGs by coupling an online
dat a- servi ce broadcast through the phone line to a set-top box
with a recordable digital-video hard-disk drive. These units
i nfluence how the average person becones famliar with the
avai lability of such video-based interactive services.

Anot her player, Replay TV, was also involved in the
depl oynment of EPGs through PVRs. However, Replay TV s business
nodel was very expensive because it manufactured and sold its
PVRs wi t hout charging a subscription fee. In Cctober 2000, Replay
changed its business nodel from manufacturing and selling PVRs to
licensing its technology to MSGs. In January 2001, it was
acquired by SonicBlue, and in addition to |icensing, the conpany
is nowtrying again to sell high-end PVRs to early adopters as
its ReplayTV 4000 product line [[Au: Update?]].

More exanpl es of i TV-like video programm ng include the data
boxes, or elements that appear in the corner of the TV screen
during music videos on MIV or when a gane player sets up a
Ni ntendo, Pl ayStation, or Sega console. Here the player navigates
graphic or text elenents with a keyboard or joystick to sel ect
the difficulties of the ganme or |earn about its rules. One of the
maj or players behind technol ogy for enhancenent software is Wnk
Conmmuni cati ons. Wnk’s services include downl oadabl e software to
a set top, a proprietary and Advanced Tel evi si on Enhancenent
Forum ( ATVEF) - conpl i ant dat a- enhancenent broadcasti ng service,
and a speci al back-end tracking and billing environnment called
the Wnk Response Network. Wnk has established many partnerships
wi th prom nent nedia conpani es such as MSNBC, the D scovery
Channel , the Wat her Channel, E! Entertai nnent Tel evision,
DirecTV, and others. It also received multimllion-dollar



i nvestnments from M crosoft and Paul Allen’s Vul can Ventures. W nk
tries to provide a limted, yet interactive, choice to the
viewer. When the icon<l> i<l> is presented on a WbTV screen, for
exanple, [[Au: Cx. okay? Unclear]] the viewer can click onit to
bring up the interactive enhancenent from an advertiser or
content provider. In a Wnk environnent, it mght be a sinple
query to ask if the viewer wants nore information on a product
fromthe advertiser or data froma content provider such as the
Weat her Channel .

Anot her conpetitor in this space, WrldGate, delivers a URL
trigger within network broadcasts that viewers can click with the
remote. Called Channel Hyperlinking, WrldGate' s systemis
proprietary, although it has announced support for ATVEF.

Two ot her conpani es focus on i TV broadcasting-infrastructure
t echnol ogi es and services, RespondTV and M xed Signals. RespondTV
and M xed Signals pride thenselves on their broadcast servers and
enabl i ng technol ogi es, which permt themto send out full ATVEF-
conpliant data broadcasts wherever the VBI and, eventually,
digital signal will carry them RespondTV has had nuch success
signing advertisers and content providers to its services (e.g.,
Bl oonberg, HGIV, MSNBC, Dom no’s, Purina). Mxed Signals has a
speci al arrangenent with Sony’s Colunbia Tri-Star and Game Show
Network to present the i TV version of various game shows.

@4s: Key | ssues

@l - <l >Lack of standards.<I>|en| The software market of iTV
is rich with new players and technol ogies. In fact, this link of
the i TV val ue chain has the highest nunber of new players and

t echnol ogi es. The reason may be that the space is still evol ving
and is at the innovator/early adopter stage, which neans that no
singl e software provi der has enough power to nake its technol ogy
the software standard. So a standards battle will erupt iniTV
just as it did in the high-definition-TV industry.

@l 2i : . <I >Many | anguages. <I >| en| Three mai n | anguages are
used in the software for i TV. Wndows CE, Java, and HTM.. It is
uncl ear which | anguage will energe as the standard.



<I>Al'li ances and partnerships.<l>|en|Problens in the
software space are conpounded by uncertainty and by the | ack of
standards, killer applications, and conpatible software. The
situation is forcing many alliances and partnerships between
software providers and players up and down the val ue chain.
@ 3: Har dwar e Provi ders—Set-top Box Manufacturers and PVRs @: The
main role of the hardware providers is to provide hardware that
will enable existing television sets to interact with the
Internet and to receive and decode tel evision broadcasts. The
hardware al so needs to provide PC-like functions such as nenory,
processing, and storage of data. The hardware market consists of
strong i ncunbents as well as new entrants. The incunbents focus
on products |like set-top boxes, which have been in use for sone
time, whereas new players are introduci ng new hardware pl atforns.
@4s: Key Players. @4:|en The main manufacturers of set-top boxes
are Mdtorola (which acquired General Instrunents in early 2000),
Scientific Atlanta, Pace Mcro, Mtsubishi, Sony, and Thonson.
Their boxes contain video and audi o m croprocessors, nmenory,
condi tional -access technol ogy, a cable nodem mddleware to
control or to enhance their capabilities, and other technol ogies.
@: For the other piece of hardware, the PVR the market |eader is
Ti Vo, which contracts out the manufacturing of its boxes to firns
such as Sony and Philips. As of Decenber 31, 2000, TiVo's
instal |l ed subscriber base was 136,000, a growh of 86 percent
over the previous year [[Au: Update?]]. Forrester projects that
sal es of PVRs should increase to 53 mllion by 2005. Constraints
on the adoption of this technology include the conplication of
setting up the units and their expense. Deals by TiVo, such as
the one with AOLTV, may encourage the diffusion of TiVo' s
t echnol ogy.
@3s: Key | ssues@3: | em
@l - <I >Lack of standards. <l >|en| Standards issues pl ague
this segnent of the value chain as well. Current standards
i ncrease the power of incunbents. If interoperability increases
wi th open standards, however, power may shift fromthe incunbents
to innovative new entrants.



@l 2i : . <I >Manuf acturing capabilities.<l>|en| The hardware
mar ket is expected to show rapid growth, in tune with the overal

i ndustry, although uncertainty in adoption rates will cause
chal | enges in planning manuf acturing scal e.

@3: Content Providers and Advertisers

@: Content determ nes the popularity of progranms and channel s—t
is the main offering to the end consuner. Thus, it is essential
that as i TV evolves, the content increases interactivity with
audi ences. Content providers and advertisers have a synbiotic

rel ati onshi p. Content drives audi ences, and advertisers are
attracted to audiences driving revenues of content.

@4s: Key Players. @4:|enm The key content players are TV studios-
- Paranount TV, Universal Studios, Sony Entertai nnment, Col unbia
Tristar, CNBC, and CNN. Content providers also include firns in
the filmindustry such as Walt Disney, Dream\rks, Fox Movi es,
New Li ne C nema, and Paranmount. The advertisers are conpanies
that create advertising and manage the nedia nonies of their
clients. Their major clients include the autonobile

manuf acturers, the packaged-goods manufacturers, and services.
Even in these early stages, certain types of i TV progranm ng are
beginning to thrive in the commercial setting. They include EPGs,
synchroni zed TV applications, and integrated i TV programm ng such
as interactive news, sports, 3-D ganes and gane shows (like MV s
<I >WebRi ot <I >, Col unbi a-Tristar’s <l>Jeopardy<l> on WbTV, and
ABC s enhanced <l >Monday N ght Football<l>), home shopping, court
progranms, weather channels, educational docunentaries, and
adverti si ng.

@4s: Key issues

@l - <I >Lack of standards.<l>|en| There are no standard
formats for nmaking content. Because of the inefficiencies in
enhancing content for multiple platforns, there will be a need
for common standards as i TV evolves, to make formats transferable
across content providers.

@l 2i : . <I >Geater custom zation. <l >| en| Those produci ng

i TV shows and applications need to custom ze their offerings nore
and nore on an interest-group level, each with a different



per spective, agenda, and style of comrunication. This wll
ultimately evolve to highly personalized content, nmaybe even on
an individual basis.

. <I >Need to increase production budgets.<l>|en|A
producer now spends between $70,000 and $3 nillion devel oping
interactive content. These budgets need to increase as technol ogy
i nproves and audi ences demand nore choi ce and functionality.

. <I >New sources of revenues.<l>|en| Revenues may cone
fromthe viewers through tiered subscriptions or through revenue-
sharing agreenments with other providers in the val ue chain.

Addi tional revenues will conme frominteractive and/or targeted
advertising. Viewers may enjoy the accessibility of products
rel evant to the progranmm ng.

. <l >Change i n progranmm ng approach. <l >| en| Creators of
content presently follow a linear/script-driven approach. For iTV
to beconme a reality, the programm ng nust be nore interactive;
and to achieve that, content providers and advertisers will have
to change the way they make content or ads. The i TV | andscape is
summari zed in Table 7. 2.

@1: The Future of Interactive Tel evision

@: No user watches television in an unalterable way. Sonetines
viewers want to relax and | et producers and schedul ers control
the flow of the narrative and the programm ng. O her tines,
viewers are |ooking for information, trying to |earn, or sharing
time with friends. In the future, ITVwII| reflect these multiple
uses. Personal conputers will not take over television, nor wll
interactive television take over the PC. And the question is not
whet her the PVR nodel, MSO nodel, or Internet nodel wll

dom nate--it is how these very different services and nodel s,
each with its own distinct advantages and di sadvant ages, wl |
converge to increase value to the consuner.

@2: Consuner-Centric Approach to Functionality

@: The fundanental shift just described will focus on key
benefits that will provide utility for viewers. These benefits

i ncl ude conveni ence and productivity, enhanced entertai nnment, and
social interaction. To achieve these benefits, television wll be



transfornmed from a broadcast, passive, |linear, entertainnent
experience to an on-demand, two-way conmmuni cations platform It
wi |l be broadband, participatory, and nonlinear; and it wll
feature infotai nment and targeted-advertising (see Figure 7.13).
@ 3s: Conveni ence and Productivity. @3:|em The key benefits that
i TV will provide are conveni ence and productivity. As people
continue to becone nore tinme starved, they will increasingly | ook
for conveni ence and tinmesaving services as key sources of val ue.
The functionality of iTV will develop with this consunmer benefit
in mnd. The industry will acconplish this in several ways.
@: First, iTVwll allow users to exercise nore control over
their view ng experience and will permt themto do so at their
own | eisure. Exanples exist today in products such as PVRs and
EPGs. The evol ution of convenience offerings will likely be nuch
nore robust in the future. No |longer will viewers need to program
a device to record shows for later view ng, but they will be able
to access distributed recordings of shows to watch at will. There
will be less reliance on broadcasting, and nore of a “library
nodel” will devel op, whereby viewers downl oad prograns, much |ike
t hey borrow books or rent videos today. This will |ikely evolve
froma systemthat digitally stores content on | arge servers and
sends it to viewers on request to a peer-to-peer systemin which
i ndi vidual s store and serve programm ng that can be shared with
t he worl d.

Evolution will likely mrror the current evolution in the
di stribution of other types of media, such as nusic files, but
wi |l take place nmuch nore slowy because of the enornpus storage
and bandw dth requirements for audi o and visual nedia. Privacy
and intellectual -property restrictions also wll hanper
devel opment .

Second, iTV wll allowindividuals to tailor content to
their needs. This evolution is being observed on Internet
servi ces such as MyYahoo! which allows users to tailor content
such as news and weather to their liking. In the world of iTV,
this tailoring will be much nore robust. Viewers will be able to
tailor not only the type of news content that they watch (Il ocal,



busi ness, international, etc.) but also the source of the content
inan a la carte manner (CNN for breaki ng news, ESPN for sports,
Financial Tinmes for international news, etc.). In addition,
viewers will be able to specify the level of detail, the nedi um
used (video, text, photo), and how they are notified (e.g.,
breaki ng news is automatically pushed to the viewer, whereas the
viewer nmust pull less critical news). Intelligence built into the
software wi Il automatically suggest content of interest to the

Vi ewer .

Third, advertisers will be able to narrowy target users and
deliver the right advertising to the right person. However, users
wi |l have nore control over this (such as being able to choose
whi ch ads to watch) and will be able to extract value for their
time via arrangenents such as allowing the i TV conpany to use
their personal data for targeted advertising in return for |ower
subscription fees.

Fourth, many services that are currently offered via the
I nternet, such as honme banki ng and shopping, will becone
available via i TV. Interactive television will provide an easy-
to-use and convenient way to shop at hone. It will evolve froman
online catalog nodel to a nmuch nore open nodel in which consuners
can retrieve additional information, make product conparisons,
virtually try on clothing, and purchase itens at the click of a
button. The goods that are advertised, placed in progranmng, or
shown in the virtual malls will be adjusted to the individuals’
tastes and preferences on the basis of denographic data,

i ndi vidual profiles, or past behavior. Qher services also wll
evol ve. For exanple, telenedicine may help to provide people in
rural areas with access to specialists. It could also spare
patients with chronic illnesses the inconveni ence of having to
repeatedly visit a clinic for testing.

Finally, 1TV promses to provide a rich nediumfor on-
demand, interactive educational services. Educators do not
anticipate that i TV will take over the classroom which provides
students with inportant behavioral and social |earning
experiences, but they believe it can supplenent the classroom



This is especially desirable for continuing professional
education cl asses, where geography and | ogistics are a barrier,
and for rural or poor communities that |ack the resources to
provi de broad educational opportunities.

@ 3s: Enhanced Entertai nnment. @3:|enfInteractive tel evision

prom ses to provide users with richer, personalized
entertainment. No longer will consuners receive only nmass-
broadcast static content—they will be able to interact and
control the content. In the short term the enhanced
entertainment will include individualized tailoring of content;
ganes on demand; polling; and interactive gane shows, tal k shows,
and children’s programming. In the long term nore interesting
possibilities energe.

@: Viewers will be able to control the content of programm ng
and even be part of it. Exanples include “be-your-own director,”
mul tithreaded progranms, “thinkies,” virtual reality, and smart
characters. In be-your-own-director programm ng, the viewer would
have control over canera angles, canera placenent, and the action
of the characters. Stories could unfold in different ways
according to the viewers' decisions. Likewi se, a nmultithreaded
program woul d al l ow t he audi ence, either in aggregate or

i ndi vidually, to make choi ces throughout the programthat would
result in different situations and different outconmes. This style
of programm ng is anal ogous to the “choose-your-own-adventure”
children’ s books. Finally, thinkies would allow the viewer to
take the role of a character in a nonlinear programand to
interact with “smart characters” with built-in behavior patterns.
This type of entertai nment experience would be unlike anything
avai |l abl e today because it would not be based on a script or set
of outcones. The viewer would actually control the entertainnent
experience on an individual |evel.

The advent of virtual reality will take these experiences
one step further. Simlar entertai nment experiences wll be
avai l abl e, but the viewer will be able to experience the
entertainment in a multidinmensional, nultisensory fashion. The



technology will also offer viewers additional entertainnment
experiences such as virtual vacations.

@3s: Social Interaction. @3:|enfInteractive television wll
evolve toward a new | evel of social interaction. In a first step,
interaction will be between users at home and a group of users in
a studio [[Au: As nmeant? Unclear]]. For exanple, users at hone
coul d answer questions during a show and if their responses were
correct, they could participate |ive (which presupposes that 1TV
users woul d have a canera and two-way vi deo-network access at
hone). In the future, there is likely to be nore soci al
interaction between users. Audio/visual chat will allow users to
di scuss a programand to virtually conme together in social
situations. Miltiplayer ganmes will give users opportunities to
pl ay chanpi onshi ps and interact with each other. Another type of
one-to-one interaction includes videoconferencing (see Figure
7.14).

@2: Mgration to the Network Mde

@: To i magi ne the evolution of iTVin the long-termfuture, we
exam ned trends affecting the Internet (tailored information and
convergence of data, sounds, and video), current technol ogi es
(LCD, digital light projection, synchronization and convergence
of devices, inprovenent of renote control, inmage and sound
quality, wreless-comunications infrastructure). W then
projected the evolution of those technologies in terns of
consuner needs and wants.

@: The three distinct nodels of i TV described earlier will not
survive into the long-termfuture. Each has certain benefits that
consunmers w |l value, but each also has certain |imtations such
as lack of nobility and the device-centric nature of the nodels.
These three nodels will converge and evolve into what we termthe
“network nodel” of iTV. It will contain the best features of each
nodel , such as the control functionality of the PVR nodel, the
enhanced- ent ertai nment and conveni ence aspects of the MSO nodel
and the comuni cations and rich nedia capabilities of the

I nternet nodel. The primary differences of the network nodel are
that intelligence and content will be distributed to the network,



i TV will becone increasingly nobile, and nultiple technol ogies
and nedia wll converge in one device or be built into many
different single devices. No longer will iTV be device centric,
as it is today, but it will becone network centric and an

i ncreasingly inseparable part of our lives (Figure 7.15).

@ 3s: Cross- Medi a Enhancenents. @3: | en] Cross- nedi a enhancenent s
refer to the convergence of nedia such as broadcast, video on
demand, program on demand, nultiplayer ganes, Internet and

vi deoconf erenci ng, and nobil e comuni cations, |linked with an
enhanced experience of watching tel evision.
@: New technologies will inprove the interaction between users

and devices. The old-style renote control or keyboard wll be
inproved to fit new functions such as ganmes, Wb surfing,
participation in shows, or comunications with people. In the

long term there will be new and nore intuitive interfaces, such
as voice recognition or other bionmetric controls. Through these
new i nterfaces, users will benefit from enhanced functionality,

sinmplicity, and ease of use.

Thanks to the inprovenent of screens and the quality of
high-fidelity systems, i TV will enrich the user experience.
Better imaging and sound clarity will help users to experience a
nore virtual and entertaining experience. Digital-inage
projection and LCD screens suggest what i TV will |ook |ike. The
television set of today will give way to flat, pliable screens
and digital projection. People will be able to project inmages on
any support or even in the air. Interactive television wll
conveniently mgrate to any place where an inmage is visible and
could be an easy way to decorate a house or an office.
Experinments on digital glasses, 3-D, and hol ograns are the first
step toward virtual television

As nentioned, sone features, such as interactive ganes and
t he progranm ng-on-denmand features of the cross-nedia nodel, wll
need hi gh bandw dth and storage capacity. As conputers and
servers nove toward nore processing power and storage capacity,
networks will evolve toward higher bandwi dths. Wthin 20 years, a
| arge portion of the U S. population will be connected to



networ ks through fiber to the hone, which will have a dramatic
effect on the services and content that i TV can offer.

@ 3s: Mobi lity Enhancenents. @3:|enjIn the PDA industry, Palm
acconpl i shed a breakthrough with a device that conpl enents,

rat her than substitutes for, the personal conputer. In the sane
way, i TV will develop toward devices that conplenent, rather than
substitute for, television. A portable i TV will not be the
transposition of i TV onto a wirel ess device. To be viable, it

will have to conplenent i TV and create new custoner benefits.

@: Mbility enhancenents presuppose that hardware will converge
toward a |ightwei ght and connected device that will allow
consunmers to use it anywhere. Mniaturization is the enabling
technol ogy of nobile i TV.

As | SP and portals give people space to store data or create
their owmn pages, iTV will evolve toward a distributed storage
device for personal video, nusic, and information on servers that
users will be able to retrieve fromanywhere. Mbility also
suggests that many devices will share data, which assunes a
function of automatic synchronization.

@2: 1 npact on the Players’ Landscape

@: The | ong-term energence of the network nodel will radically
affect the i TV players’ |andscape.

@ 3s: New Networ ks. @3: | en]f New networks that are not now a part of
the i TV | andscape will start interacting with the current i TV
network as defined in Figure 7.11. The followi ng three additions
are |ikely:

@l s: 1. @l : A financial network consisting of billing
systens, credit-card conpanies, and credit providers.

@l s: 2. @l 2i : A mobi | e conmruni cati ons network consi sting
of an entire mcomerce value chain fromdevices to content

provi ders.

@l s: 3. @l 2i : A suppl y/demand chai n consisting of networks
of all firnms participating in t-comerce. It will include their

manuf acturing, distribution, and | ogistics systens, as well as
the systens of their suppliers (see Figure 7.16).



@ 3s: Peer-to- Peer Networking. @3:|en| Anot her change will be that
peer-to-peer (P2P) networking will devel op anong consuners. Thus,
t he networks of one consumer will interact with the networks of
ot her consuners, and consuners will share services such as a
library of programs with each other (see Figure 7.17).

@3s: Val ue in the Networked Landscape. @3: | em CQur final
predictions for the industry | andscape are based primarily on a
framewor k devel oped by Mhanbir Sawhney and Dave Pari kh in “Were
Val ue Lives in a Networked Wirld,” which appeared in the January
2001 issue of the <I>Harvard Busi ness Revi ew<l >, The section on
the i TV value chain earlier in this chapter provides a detailed
di scussion of the key issues (see Table 7.3).

@4s: Network externalities through partnerships.|en @4: W\
predict a huge increase in alliance and partnering activities
across value chains to maxim ze the externalities of different
net wor ks. New busi ness nodel s that reflect conplex revenue-
sharing arrangenents anong producers, set-top-box vendors,
software providers, MSQs, shopping vendors, |SPs, advertisers,
and billing vendors will be devel oped. These arrangenents wl|
require partnerships and increased interaction anong the nenbers
of the val ue chain.

@4s: Val ue remaining at the core.|en|f @4: The current subscription
or access nonies for infrastructure players may dry up. Set-top
boxes may becone free, and consuners will not have to pay
subscription fees, as the revenue nodel wll be focused on t-
commer ce and advertising. As the shift happens toward t-conmerce,
greater centralization, scaling, and increased robustness of
infrastructure will be necessary. These activities will create
value at the core that infrastructure providers will capture as
utility or service suppliers to the rest of the val ue chain.
@4s: Value mgrating to the periphery.|em @4:As the industry
evol ves and standards are established in content, software, and
har dwar e, many new pl ayers enpl oyi ng common standards wil |
energe, and fragmentation will increase in the content, devices,
and software networks. Those firns that are best able to adapt to
the fluidity of the industry architecture will reap the rewards.



@2: Chal | enges and Consi derati ons

@3s: Privacy. @3:|enjAs i TV becones an increasingly digital
environment, privacy takes on significance. The risk is that
servers, mddl eware, and databases will potentially be able to
track viewer behavior and preferences and will share the
information with third parties such as advertisers. Efforts at
regul ating this space have so far been unsuccessful. California
state senator Debra Bowen introduced a bill to regulate privacy
standards, but it was defeated by strong pressure from | SPs,

M crosoft, and AOL. However, as t-commerce becones nore
significant, the pressure will intensify for either industry
self-regul ation or |egal regul ation.

@ 3s: St andards. @3: | en] The | ack of uniformtechnol ogi cal
standards coul d prove the biggest obstacle to w despread use of
TV in the near future. It affects the industry in many ways.

Wt hout standards, MSGs are understandably hesitant to invest
mllions of dollars in upgrading their plants and equi pnent
because those costs woul d be sunk, should an MSO choose a format
that does not energe as the standard,. Also, a |l ack of standards
causes unnecessary duplication of effort in the creation of
enhanced programm ng and restricts the content because the costs
of enhancing a program are the same whether the programis shown
in five cities or fifty.

@: Conmon specifications will accelerate the creation and

di stribution of enhanced tel evision prograns and all ow viewers to
enj oy such prograns cost-effectively and conveniently, no matter
whi ch transport or broadcast receiver they use. Such a

speci fication would also all ow content providers and distributors
to choose from several enhanced-tel evision business nodels and
del i very met hods.

The two primary organi zati ons shaping i TV standards in the
United States are the ATVEF and Cabl eLabs’ OpenCabl e project.
AVTEF has defined protocols for television programi ng enhanced
wi th data such as Internet content. Its goal is to allow content
creators to design enhanced progranmm ng for delivery over any
formof transport (analog or digital TV, cable, or satellite) to



all types of broadcast receivers. The founders of AVTEF are anong
the nost prom nent conpanies in the broadcast and cabl e industry,
t he consuner el ectronics industry, and the conputer and software
i ndustries. They include Cabl eLabs; CNN; DI RECTV, Inc.; D scovery
Communi cations, Inc. (DCl); Walt Disney Conpany; Intel

Cor poration; Mcrosoft Corporation/ WebTV Networks, Inc.; NBC
Multinmedia, Inc.; Network Conputer, Inc. (NCl); NDTC Technol ogy;
Publ i ¢ Broadcasting Service (PBS); Sony Corporation; Tribune
Conmpany; and Warner Brothers. Over 130 conpani es have adopted the
AVTEF st andar ds.

Cabl eLabs is a nonprofit research and devel opnent consortium
of cabl e-tel evision-systemoperators representing North and South
Anerica. Its menbers, such as ALLTELL, AT&T Broadband, Cabl eOne,
and Tinme Warner Cable, serve nore than 85 percent of cable
subscribers in North and South America. Cabl eLabs’ OpenCabl e
project is an interoperability initiative supported by nore than
400 cabl e-tel evi si on conpani es, software-technol ogy conpani es,
and hardware manufacturers. Its goal is to attain interoperable
standards for digital set-top boxes and ot her advanced digital
devi ces manufactured by multiple vendors. OQpenCable reached its
initial goal--a standard for a common hardware platformfor
digital cable-television set-top boxes and other digital devices
depl oyed by North Anmerican cable operators--in md-2000 with the
avai lability of interoperabl e point-of-deploynent (POD), or
renovabl e security, nodules. Since then, it has been working on
setting standards for mddleware. In March 2001, Cabl eLabs
rel eased for comment the OpenCabl e Application Platform (OCAP)
or m ddl eware, specifications. The specification has tw major
conponents: An execution engine (EE) will provide a progranmmabl e
environment; and a presentation engine (PE), simlar to a Wb
browser, will support the creation and use of the Wb’'s
st andar di zed markup and scripting | anguages--HTM. and ECVAScri pt .
Al though OCAP is a separate effort fromthe ATVEF s content
specification, it calls for support and extension of ATVEF as a
part of the PE requirenents.



@3s:Intellectual Property. @3:|en The future of i TV is content
and technol ogy. As i TV becones nore distributed, and the
supporting infrastructure for efficiently transferring content is
devel oped, intellectual -property rights will becone a critical

i ssue. The two types of intellectual -property protection that

will be inportant are copyrights and patents.

@: Copyrights protect “works of authorship” from unencunbered
copyi ng and di ssem nation. Interactive television content such as
programming will fall under this category. Cases such as <I>Rl AA
v. MP3.conxl> provide insight into how network technol ogy can
dramatically affect information and digital-content businesses
and di srupt every element of the value chain. Because of the
difficulty of enforcing copyright in a distributed network,
technol ogies to protect i TV content from piracy, such as digital-
ri ghts managenent, will beconme critically inportant.

Patents, which provide | egal nonopoly rights to the inventor
of a useful, nonobvious machine; article of manufacture; or
conposition of matter are a second significant source of
intellectual -property protection. As a result of the <I>State
Street Bank v. Signature Financial <l> and the <I>AT&T v. Excel
Feder at ed<l > court rulings, software and busi ness processes
enbedded in software are now consi dered patentable. Because of
the industry is still adol escent, many innovations are appearing
in iTV technol ogi es (m ddl eware, hardware, data enhancenent), and
new busi ness nodels are likely to enmerge. Therefore, the
ownership of intellectual property with respect to innovations
will be a critical enabler of sustainable conpetitive advantage.
It will provide inimtability and give firnms possessing the
property advantages in the standards battle and in locking in
consuners. An exanple of this phenonenon is Genstar, which
controls many of the patents relating to EPG technol ogy and
vigorously litigates for infringenent.

@1: Concl usi on

@: The future of television is not a broadcast, passive, linear
entertai nment experience: It is an on-denmand, participatory,
nonl i near, infotainnment, targeted-advertising, broadband, two-way



communi cations platform The concept of television as a device in
the living roomwth the famly seated in front of it wll soon
seem as archaic as the days when famlies huddl ed around a radio.

Interactive television will become a nore ingrained piece of our
everyday lives. It will be sonething we can access at any tine,
fromany place, for nost every use. Not only will it provide us

with entertainment, but also it will nake us nore productive,
provide us with informati on and educati on, and encourage soci al
i nteraction.

The radi cal changes that i TV will bring will be disruptive
not only to television viewers, but also to the incunbents of the
television industry. Interactive television promses to radically
change the revenue nodel s and the bal ance of power anong
infrastructure providers, hardware providers, software providers,
and content providers. Infrastructure providers can retain some
value in this new architecture by being a utility service for the
ot her players in the value chain. However, a significant

unbundling will occur in other areas of the value chain as firnms
conpete in a fluid, nodul ar, decentralized arena.
VWhat will iTV look Iike in the future? The only limtations

are the needs and wants of the consuner.
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