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A DISTRIBUTED BROADBAND UTILITY(?):
INDUSTRY INFLECTION POINTS AND CONSUMER PREFERENCES

In this decade, the communications industry has passed through three
inflection points. The surprising thing about each significant redirection within the
industry has been how leaders have failed to anticipate consumer reactions to each
new capability. First, data compression caused a scramble for position in a new
era of consumer communications. The industry assumed interactive television and
pay-per-view would comprise the “killer app.” But, consumers made Internet
access the killer app. Next, the buildout of Internet capabilities turned the industry
in a different direction, and this time leaders thought convergence — the availability
of all services over one wire and through one device — would lead the market.
Instead, those who offered “extremely useful” or “highly entertaining” sites on the
World Wide Web won consumer approval. And now, we are just beginning to see
the next inflection point — broadband capabilities with the industry pushing
distributed communications. Are consumers going to follow? We apply “Moore’s
Retort” and the “Hess Conditional” to this question.

Did Anyone Ask the Consumer?

Thetechnology industrytypically gets very excited
about new devices, services and systems, and industry
practitionersrunheadlongintoproductdevelopmentprojects,
producingnew devices, applyingnew servicesand creating
new systems. Inthe area of communicationstechnology,
thisrushtoaction has forthe mostpart, enjoyed the warm

glow of support from investor capital and an ultimate
reward mechanismofa favorable stock marketresponse.

During its rush forward, the communications
industry has hitseveral “inflection points,” moments of
significant change thatalter market dynamics. Upon
reaching these points, industry leaders have assessed
the situation and made changes, altering the industry’s
direction. However, consumers —seeking to satisfy
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personal needs and wants —have typically steered the
emergingtechnologiesinadifferentdirection (seeattached
chart).

Peter Drucker, professor at the Claremont
Colleges, recently wrote that the inability of contemporary
observers to foresee ultimate uses of new technologies
and ultimate effects of those uses is a hallmark of
technological revolutions. For example, early in the
industrial revolution, Drucker noted that observers
assumed thatsteam-driven boats would lead and guide
industrialization. Instead, therailroad had the greatest
impact on the use and spread of industrial capabilities
becauseitovercamedistance anddistributiondifficulties.
(Atlantic Monthly, 10/99)

Drucker’s observation seems especially
appropriate totoday'scommunications industry, inwhich
technology players often find themselves inadequately
prepared for consumer responses.

Inflection-Points Storyline

The communications industry developed around
discrete sub-industries — computers, telephone, and
television. Computer companies battled over price,
image and power. Telephone companies fought for turf,
with the biggestbattles developing over long-distance
service. Also, television marketbattles erupted between
network and cable services, even though consumers and
advertisers eventually saw both as equally useful.

Butinflection-point changes rendered those
battles obsolete, and many providers maintained their
discrete-technology mentality and were slow to
respond to the changes. Each inflection point
discussed below pushed the communications industry
further from the discrete industry model. With the
latest change —distributed communications—the old
“convergence” model became inappropriate, leaving
many large companies to scramble for a positionin
the new model.

Inflection Point Number One — The first
significantinflection pointin recent communications
technology history involved data compression. Aswe
noted atthe time, the appearance of data compression
technology made available in the short-term capabilities
and services that industry leaders had thought would

require fiber-optic systems (see our three-part Briefing
“Data Compression,” IF 1227, 1228 and 1229,
8/30/91).

Given thatthe communications industry was
essentially agrouping ofdiscretetechnologies (television,
computers, and telephones), the response to data
compression was less than all-embracing. The industry
buildoutpursued “interactive television™as the ultimate
use of the new technology and marketed “pay-per-
view” as the product application that would drive the
business (the “killer app”). As aresult, the industry
bragged about the then-forthcoming 500-channel
universethatwould meetevery consumer’s entertainment
needs.

Consumers, however, identified quiteadifferent
need: Internet access. This actual killer app made
successes of Internet service providers (ISPs), and
interactive TV disappeared as amarket mover.

Inflection Point Number Two—Dealing with
the Internetas thekillerapp sent the industry scrambling
toward “convergence,” atermused to suggest thatall
forms of communications would eventually travel over
one connectiondevice. Implicitin this effort was the
thought that consumers would connect with one conduit
(cablemodem, telco twisted copper lines or satellite).
What we have called the “horserace” between cable,
telephone and satellite companies generated huge capital
expenditures. Some content providers tried to create
all-encompassing shopping malls (e.g., the Microsoft
shopping mall) todragtheall-in-onemodel fromregional
mallsintocyberspace. Eventually, marketbattles erupted
over portals (aggregated interfaces to assist users as
they entered the Internet), as the industry continued
efforts to control users when they connected to the
Internet.

Once again, consumers had a different
perspective on what they wanted to do. They preferred
tomove freely throughout the Internet—“surfthe Net”
— for resources they needed, and they wanted to buy
commodities with convenience, enjoy entertainmentand
expand points of personal contact. Asaresult, industry
successes after this second inflection point were search
engines thathelped surfers, .comenterprises thatmade
commodity buying simple, MP3 links thatsold or gave
away music and e-mail, and chat rooms that facilitated
personal communication. This is the currentindustry
environment.
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Inflection Point Number Three — A fast-
emerging inflection point is distributed broadband
communications. Broadband means hyperpaced
communications with capabilities ranging from one to
seven (and more) gigabits per second. Distributed
communications means that software embedded ina
wide variety of instruments makes networking and
Internet connections possible among devices thatare
currently lingering examples of discrete home-
communications technology. Cellular telephones,
personal digital assistants (PDAs), televisions, handheld
computers, game machines, microwave ovens,
refrigerators, automobiles, stereo equipmentand even
lawn sprinkler systems all may become linked to the
Internetand with added software may be integrated into
ahomenetwork of interlinked devices.

Because the distributed broadband buildouthas
just started, consumer responses have yet to find
expression. The currentsuccess of Palm Pilottechnology
hintsthatbusinesspeople mightseetheutility of distributed
capabilities,and the youth-driven game market intimates
thatbroadband mighthave some appeal inthe consumer
market. Butoverall, consumer preferences related to
distributed broadband deploymenthave yetto develop.

Many industry leaders are scrambling to
conglomeratethemselvesintohugeenterprisesthatcontrol
all forms of diverging hardware, and other leaders are
creating alliances that can give them an opportunity to
growinseveral ofthe distributed-communications arenas.
In short, the industry is again trying to control
consumer connections, and ifrecent history is any
indicator, consumers could ultimately divert the
industry’s course.

Those giants who tried toisolate consumersina
500-channel universe under their total control had to
reorient themselves when the Internet surfaced as the
killerapp. Many of those same giants tried to develop
convergent technologies to sustain control in the next
phase. This time, they had to give way to consumers
who selected their Internet uses based onneed, noton
devices and technology. Now, many of those same
giants find themselves reworking their structures and
expandingalliances to prepare themselves foraworld of
distributed broadband communications. Theseactions
seemto bebased onthe assumption thatevery consumer
wants and needs aconnectiontothe Interneteverywhere,
any time and via any piece of electronic equipment.

Whatwill consumers have in store for the industry this
time?

Always Slightly Off

Returning to Drucker’s observation of industry
misunderstandingsinthe faceofradicallynewtechnologies,
the railroads’ successes surprised steamer companies.
Whileindustry decisions takenew technology toward the
mostexcitingaspects ofnew capabilities, consumers and
users find what works for them. The perspective of the
industry (thecreator) isculturally different from thatofthe
consumer (the end user) who has different needs and
interests.

So, distributed broadband technology has caught
off guard many companies embedded in the discrete-
technologies mindset(Intel, Cisco, Microsoftand Sony, to
name a few). Examples of industry giants in discrete
technologies scramblingtoremain successful inthe new
markethavebecome commonplace. Everyoneseemsto
bebuyingapiece ofsomeoneelse—orallyingwithsomeone
else—whoexists outsidethatplayer’sareaofsuccessinthe
discrete-technologiesera. A few exampleshelpclarify the
senseofurgency.

0 Microsoft, asoftware providerin the discrete-
technologies era, bought into (via AT&T)
Telecommunications, Inc. (TCI) and MediaOne cable
companies and thentook a $30 million stake in Rhythms
NetConnections, atelephone-based startup thatexploits
broadband, digital subscriber lines (DSLs). Microsoftalso
joined with Global Crossing to participate in fiber-optic
deployment,acomplementtoitshugealliancewith AT&T.
The company thenannounced it would introduce itsown
gamemachinetocompete with Sega, Sony and Nintendo.
As the chart below reveals, in the first half of this year,
Microsoft spent more than $6 billion on technology
companies, morethantwiceitsspending intheprevioustwo
years.(CNET News.com,3/17/99; International Herald
Tribune, 9/9/99; Atlanta Journal & Constitution,
9/14/99)

0 Intel, achip and microprocessor manufacturer
inthe discrete-technologies era, created a subsidiary
thatwill, inessence, become an ISP, and will spend over
$1billion to establish data centers around the world to
support this ISP venture. The company has invested in
enterprises that make video telephones, computer-
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networking equipment, and game-machine joysticks
and inmediacontent companies that work in interactive
entertainment, health information and e-commerce.
(International Herald Tribune, 9/30/99; New York
Times, 9/29/99; Brill’s Content, 2/99)

biggest signal of change at Amazon, however, came
whenitreplaced several ofits senior officers, hiring an
ex-Black & Decker executive to be chief strategy
officer, a former MSNBC developerto be chief financial
officerand a former Allied Signal executive tobe chief

logistics officer. Clearly, themood and

No One-Chip Pony, Intel Adds a New Business

Hoping to join the communications revolution, intel has snapped up a number of

theperspective have changed at Amazon.
(Atlanta Journal & Constitution,

companies that produce and service communications networks

ACQUISITION
COMPANY DATE VALUE DESCRIPTION
% Jan. '97 $72 Provides networking systems and solutions for
‘*&“‘E-A-ﬁ E million Ethernet switching
D Sep. '97 Not Manufactures adapters, switches, hubs and other
aYﬂﬂ disclosed networking products

* May '98 $625 Obtained license for Digital's StrongArm chip core

Enﬂnan miltion used in Intel’s network products

3 Oct. '98 Not
g ﬁm disclosed

Technology allows companies to establish virtual
private neworks

Feb. "99 Not Designer of high-end switch technology
disclosed
@Lgvu March '99 $2.7 hillion Provides silicon components used in networking
LONE’ in stock and communications
‘Diah ic, June '99 $780 Provides hardware that adds computer function to
g million telephone networks

July '99 Not Silicon components that process information

SoFTcom disclosed transmitted within high-speed wide-area networks

10/4/99; Publishers Weekly, 9/13/99;
New York Times, 9/30/99)

0 Sony announced a sweeping
corporate overhaul that altered the
company’s identity from that of a
manufacturer of consumer electronics to
aprovider of digital network services. In
keeping with such a restructuring, the
company announced that the next
iteration of Walkman would include
Internetlinking capabilities. Sony inked
anagreement with Microsoftto develop
the needed software and made another
deal, with Warner, to develop by year’s
endamusic productthatthe Walkman or
a similarly equipped device could

*Digital's semiconductor operations

download. In pursuit of the home

0 Dell Computer Corp., a computer
manufacturer in the discrete-tech era, has alsobecome
an ISP, has launched an auction site on the World Wide
Web and has created a Web-based e-commerce site to
sell electronics products, most of which Dell itself does
not manufacture. (Wall Street Journal, 3/3/99,
6/24/99 and 7/19/99)

0 Amazon.com, the online bookseller that
blossomed after inflection point number two, bought
Convergence Corp., which specializes in Web browser
technologies, with theidea of making distributed links to
the Amazon site easier. Amazon, which had been
addingnew products toits book and CD offerings (e.g.,
toysand electronics), recently announced thatit would
henceforth bean “Internet shopping bazaar.” Under this
initiative, called zZShops, Amazon categorizes more than
500,000 products and after matching one with an
interested consumer passes that consumer along to the
merchantwho actually sells the product. Essentially, the
company istrying to move frombeing aretailerto being
afacilitator forretailers—that is, ameta-retailer. The

networking market, Sony and Microsoft
alsoagreedto develop waysto link personal computers
with consumer electronics devices throughoutahome.
Both companies are partners in the Bluetooth project,
which seeks to create software to facilitate wireless links
between household appliances, essentially creating a
home network. (International Herald Tribune,
3/19/99; New York Times,7/14/99 and 9/29/99; Nikkei
Weekly, 12/2/98)

Shifts in corporate strategy seemto take place
constantly. Game machine makers have decided that
they can leverage the huge success ofthe game industry
to spread into new markets. Sega, Nintendo, Sony and
the latecomer, Microsoft, all announced that their next
generation of machines will include Internet linking
capability. Sega even plans to enable its Dreamcast
users to trade stocks online. Inanother move intended
to spread market participation, America Online (AOL)
announced the launchof AOL TV, an ISP complement
that sends television programming over the Internet.
(International Herald Tribune, 7/5/99; Fortune,
8/2/99; Financial Times, 9/28/99)
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All ofthese changes result from the inflection
pointthatshifted industry thinking from convergence to
distributed broadband communications. Convergence
promised concentrations of market power with winners
andlosers. The infrastructure “horserace” pitted cable
companies againsttelcos againstsatellitecompaniesina
battleto end allmultiple markets. Now, with distributed
communications the central focus, companies once
involvedinthehorseraceare aligning with each other for
leverage, and other providers are teaming with every
entrantinthe formerhorseracetoplay inevery arena of
the distributed communications business. Asintheeras
of convergence and of interactive TV, big players are
spending mightily to participate in the new distributed,
broadband communications market. That common
feature suggests the same question thatthe earlier eras
posed: Didanyone ask the consumers?

Where Are the Consumers
(Not to Be Confused with Investors)?

The giants who dominated the communications
industry whenitwas comprised of discrete sub-industries
(telephone, television, and computers) now find
themselves hustling toremain successful participants in
the distributed broadband communications era.
Microsoftis trying to move from the computer industry
into the communications business; Intel is seeking to
shed its chip-only image and become a player innetwork
communications; and Sony isattemptingto loseitsimage
asaconsumer electronics manufacturerand developa
new image as acommunications system provider. But
nomatter how well they dointheirnew incarnations, the
dominancethatthese companies enjoyed in their former
lives willnotreturninsuch asegmented, evolving arena
asthe distributed-technologies market.

As these players move willy-nilly into
distributed communications, we wondered what
would happen to the growth projections if we applied
Moore’s Retort to the consumer market. Unlike
Moore’s Law, which is about the pace of advances in
chip technology and is named for a person in that
industry, Moore’s Retort is named for one of our
partners, Peter Moore, who first used it during a
discussion about consumer products. The Retort is
simple: “Whoneeds it?”

What if Moore’s Retort were applied to
broadband distributed communications? We have
uncovered some interesting thoughts:

0 If the consumer preferences that drove the
Internet’s success weretoremaininplace, which popular
products and services would actually benefit from
broadband and which ones would actually benefit from
distributed communications? Searching for needed
information could benefit from broadband and so could
MP3 and some entertainment uses (like games). Yet,
buying commodities online, chat rooms and e-mail
would hardly benefit from broadband links. Personal
connections (e-mail, chat rooms) and entertainment
mightbenefit fromdistributed capabilities, although the
amount of e-mail some people receive is starting to
annoy rather than please them. People are creating
“unlisted” e-mail addresses like unlisted phonenumbers.
Inshort, currentconsumer preferences arenotnecessarily
enhanced with distributed broadband capabilities, but
some are.

0 Arethebenefits socompelling that consumers
would pay the difference between current links and
broadbandservice? Based onconsumerbehaviorinthe
recent past, the answer may be bad news for providers.
Marginsqueezes couldbecome endemic, asthey already
are for ISPs. As we discussed in “...And Money
Comes from Everywhere: Advertising— A Favorite
Financial Tool—Facesa Tougher Reality on the Internet”
(IF2015,6/4/99), ISPs are finding their pricing structure
slidingtozero,and “free” isbecoming amarketing model
with fewerrevenue options to supportthe giveaway. In
the midst ofthis, can the industry count on consumers
paying more for faster, more widely accessible
connections?

0 As we mentioned in “Access and Attitude:
Changes in Computer Security Realities” (IF 2029,
9/30/99), broadband functionally means that when a
computeris “on,” itis connected to the Internet, and that
means easier access for hackers. This prompts another
question: Arethe benefits of broadband so compelling
that consumers would pay more even knowing that the
service would also make them more vulnerable?

0 Consumers have beenreluctant to pay higher
prices for similar services, and theiruse of the Internet to
shop comparatively and to gather information about
products has become notorious. Consequently, will
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they pay more money to haveall theirappliances Internet
ready? Is there an advantage that rationalizes higher
coststohavinghouseholdappliances linked inanetwork?
Again, recent history suggests that, while work-related
uses could findall of thistechnology attractive,home use
couldbemoredifficulttorationalize.

However, this seemingly bleak perspective
on the prospects for distributed broadband
technologies must pass another test from within
Inferential Focus: The Hess Conditional. Named for
another one of our partners, Charlie Hess, the
Conditional challenges all perspectives with a general
question: “So what?”

Inthis instance, the Hess Conditional raises a
crucialissue: whether matching current consumer wants
and needs with emerging technologies makes sense.
Once more, wereturn to Peter Drucker’s thought that
contemporary observers have never been able to
anticipate the ultimate uses or impacts of emerging
technologies. Indeed, the move from discrete

technologies to the Internet and the surprise thismove
represented to the industry supports Drucker’s
contention. Users have simply utilized the technology
differently than industry marketers envisioned.
Toemphasize this point, we turn our attention to
the attached chart and note that the Actual Successes
space after the Distributed Communications block is
filled with question marks. In the two examples above
that line (interactive television and convergence),
anticipated market successes proved inaccurate. Asa
result, we wonder whether the industry’s fever pitch
over distributed technologies (the Internetineveryone’s
palm, every house a wireless network, every appliance
alink to cyberspace) has achance of surviving the next
round of consumer decisions. More than likely, actual
consumer use of thisnew communications environment
couldlook quite differentthanindustry leaders currently
anticipate. Inthe meantime, Moore’s Retort (“Who
needsit?”’) and the Hess Conditional (““So what?”) bear
consideration as the communications industry pushes
itselfto become a distributed broadband utility.



INDUSTRY-CONSUMER DYNAMICS IN

CovmmuNIcATIONS TECHNOLOGY

COMMUNICATIONS
INFLECTION POINT I:

Data Compression
(IF 1227, 1228, 1229, 8/30/91)

Industry Buildout for

INTERACTIVE TV
(IF 1328, 9/16/92)

Industry-Anticipated Successes:

Pay-per-view as “killer app”

500-channel scramble
(IF 1401, 1/18/93)

COMMUNICATIONS
INFLECTION PoOINT II:

Internet as “Killer App”’

Actual Successes:
Internet access as “killer app”
(IF 1708, 3/18/96)

Industry Buildout for
CONVERGENCE
(IF 1811, 4/23/97)

Industry-Anticipated Successes:

Portals
Winner-take-all infrastructure “horse race”

(IF 1719, 7/8/96)

Lesson:

Watching is not enough
(IF 1520, 7/6/94)

Industry Winners:

Internet Service
Providers (ISPs)
(F 1721, 7/17/96)

Lesson:

Internet is not enough
(IF 2015, 6/4/99)

COMMUNICATIONS
INFLECTION PoINT llI:

Broadband

(IF 1734, 11/4/96)

Actual Successes:

Extremely useful and highly

entertaining Web sites (IF 1908, 3/20/98)

Industry Buildout for
DISTRIBUTED
COMMUNICATIONS

Industry-Anticipated Successes:

Internet access everywhere via anything

Conglomerate enterprises
(IF 2026, 9/7/99)

Industry Winners:
Search engines
.com links
E-mail, chat rooms

MP3, et al
(IF 1911, 4/13/98)
(IF 2002, 2/2/99)

Lesson:
Excess bandwidth and
proliferating devices
prevent market dominance
(IF 2021, 2nd Qtr: “99)

Actual Successes:
?
?
? (IF 1929, 9/30/98)

[]

Industry Winners:
?
?
?
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