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We'e in a fashion industry where there are several product turns a
yeat.
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COMMERCE 1§ AFFECTING the terms of competition in many indus-
tries because it makes it possible to rearrange and restructure segments
the value chain. This chapter explores the impact of e-commerce on the
sonal computer (PC) industry. The PC is particularly appropriate for
yfor a number of reasons—most important because it is the device
ng maost persons to the Internet and because the PC industry played a
cant role in exploring new business models that were later adopted
ner industries. The most prominent experimenter with the new busi-
model was Dell Computer. Not only PC firms but nearly every other
nvolved in producing and sclling a product has evinced interest in the
odel." Dell Computer was successful in an industry characterized by

The essays in this volume by Helper and MacDuffie (

chapter 8) and by Hammond and Kohler
‘13) indicare the interest in the Dell model.
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i i tision, global
cutrhroat pricing, rapid technological change, foreign compe ,e i ohal
£ 'Y, 45 O
alue chains, and changing consumer tastes. The PC mdLllsn‘y,has ne ol he
5 , I i ts Int
first 1o adopt the Internet as a business tool, can provide insig
T

o . C,
might prevail in other industries.

The PC Industry

i i i es and then
In contrast to many industries where a dominant design emerg then
i I compe
2 period of consolidacion occurs, in the PC mdus'try ﬁc;ce 5 Supc cHition
Lil rice wars continue to be the norm. Since the imme 1atelyb o
i - al players
i pd.uction of the IBM PC in 1981, IBM and other large ﬁ 0h dp y
ach i e dramat-
h as Compag, Dell, and Hewlett Packard have dommatc;ct - dramax
rcally gro ’ I i sales 1n the
ically growing PC market. In 2000, it was estimated that} PCs the
’ illion.” Despi ergenc
UniZed States alone would be over $85 billion.” Despite the em;l :gi neco
) o - 3 e -
ajor brands, at least 30 percent of the market remains co;{)roﬁ y
o ( “whi 3 rms rang-
narlne brands (in industry parlance, “white boxes”) produce );1 s ra[gn
' istri as
ing from very small local shops to the large distributors sxz;ﬂr t.gtin
i a maj erential
Mglcro In the retail segment, cost continues to be a majc?;l I 1 zooog
. ituti ice is si ant. In
factor, but even in the institutional market price is signi T e 10 2 and,
i i usin
nearl}; twenty years after the introduction of the PC, no dsmg ¢ usiness a0
i i over, due to the low bar-
istributi tirely dominant. More
distribution model was en he low bar
riers to market entry, there has been a constant stream ofl 11'16 buSi,
i 1 new busi-
some of which have sufficient capital and the highly compelling
ignificant players. .
e s bec_of'“e csllb ic ca}; bye traced ro IBM’s decision
i itive dynam
The roots of this compet . il dechion
to purchase the microprocessor and the operating systelm 50 ace from
M was a loss o
i 4 The unexpected result for IB :
outside vendors. . ! control o
the PC standards. The providers of the m;croploceisor and oie engdojzs
‘ 1 ucts to other v )
i fr, were free to sell their pro
tem, Intel and Microsoft, , . vendor
I , nleashing a slew of “clones.” The result was that no single i P ery
was ab ' i 1 rion of opet-
was able to incegrate the entire value chain, and with the excep P

1 : cro-
ating system software (Microsoft) and, to a slightly lesser degree, mic |

2. This chaprer considers the situation only. tor I’L‘sj e e
nse the Windows operasing sysiem and a comPaublc mmré)};;owm d.’namics. Yo
Mac, Playsiation, Nintendo, Arari, and Amiga exhibic different dy
handheld compurer sectors have 2 different structure.

3, Perska-Juliussen and Juliussen (1996).

4, Langlois and Robertson (1 992).

hy which we mean desktop compurers Lhat:
5 such as the Apple.
the notebook and.-_
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processors (Intel and AMD), there is competition at every link of the
chain. The market availability of all components on the open market com-
bined with the extreme ease of assembly make the PC a quintessentially
modular product. This means that in nearly every stage of the value chain
there is intense competition. Bresnahan and Richards described these
dynamics as “vertical competition,” an environment in which firms at each
tage of the value chain encourage competition at the other stages.” So, for
“example, Microsoft certifies microprocessors made by firms other than
 Intel as Microsoft-compatible; Intel develops microprocessors to work with
‘the Linux operating system. Price competition is continuous and fierce:
even acquiring a dominant position cannot entirely protect a firm (with the
ossible exception of Microsoft).
. The pace of change, both technically and economically, is driven by
novation in components and software. Constant dramatic improvements
1’ performance for roughly the same price are explained by the fact that

o of the most costly and important components in a PC, semiconduc-
s and hard disk drives (HDDs), are subject to. rapid technological
nprovement. The first and most famous improvément dynamic is
cribed by Moore’s Law, which states thar the performance of semicon-
tors will double approximately every eighteen months.® Moreover, the
v chip can be sold at roughly the same price as a chip with one-half the
ability sold for eighteen months carlier. [ntel, the leading microproces-
producer, has made the rapid development of new product generations
subgenerations a cornerstone of its business model.” Similarly, in the
0s the per-megabyte cost of HDD magnetic storage experienced a
id decline as areal density of data storage doubled
hs® -
le persistent tendency for the price of the most technology-intensive
ponents to drop for any specified performance level is difficult enough
anage. There are also periods of extreme price instability due to factors
as-overcapacity in certain components or increased competition in a

CVEry seventeen

Bresnahan and Richards (1998).
Gordon Moore is one of the founders of Intel, the world’s most prominent semiconducror
Y and most important producer of microprocessors for the PC.

Don Clark, “A Big Ber Made Intel What It Ts Today: Now [t Wagers Again,”

1995, pp. Al, AS. Intels strategy was 1o sell its newest and fastest micro
faster models are introduced,

Wall Street Journal,
processor at a high
the prices of earlier models are significantly reduced. However,
this strategy came under significant pressure due to the intraduction by AMD of an entirely
le family of microprocessors of comparable speed at lower prices;
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the PC value chains, this means thar

inventory problems extend far beyond simply having capital in process and
storage costs. They expose the inventory’s owner not only to a persistent
depreciarion but also to the risks associated with more unpredictable price
declines.’ The PC value chain is conditioned by the loss-of-value dynam-
ics, which means that making the supply chain more efficient—{rom com-
gh to the consumer—is an overriding concern. Any
holding period for mventory makes an immediate

particular component segment. For

ponent producer throu

strategy decreasing the
and significant contribution to profirability."

The Value Chain before the Internet

The complicated network chat is the PC value chain is depicted in a highly
simplified form in hgure 7-1. The value chain was never fully integrated.
Even with the first PCs, SCI and Avex, former NASA contractors from
Huntsville, Alabama, won contracts to assemmble motherboards and add-on
cards (respectively) for the original IBM PC in 1981.1! The IBM sales
channel consisted of IBM salespersons and computer stores it qualified,
such as Businessland. Almost from its inrroduction, demand for the IBM
PC outstripped supply, and nearly immediately there was a flood of fully
compatible or almost compatible clones, Jegal and illegal. The cloners
could purchase the operating system from Microsoft and the microproces-

sor unit (MPU) from Intel; all they had to copy was the BI

198485 to control the industry and restrain new entrants.
In 1984 Compaq cmerged as the frst creditable competitor of IBM.

With the cloning of the ROM-BIOS chip, any firm anywhere could entet

particularly in Tatwan,
d various retailers.'” As the

the marketplace. Very quickly, a number of firms,
began subcontracting for the large U.S. firms an

pre

9. Examples of crisis vary. One example is the 19
that prompted Korcan firms to flood the world economy with DRAM (dynamic random access mem

orics) chips at devaseatingly low prices. Also, any cventt
blers with FCs in the pipeline because arnover slows, but the PCs value inexorably declines.
0. Curry and Kenney (1999).
11. Sturgeon (1999).
12. Dedrick and Kraemer (1998).

OS. IBM’s head

start, brand name, and control of the ROM-BIOS was sufficient until

mium brand, IBM was able to extract a rent from customers in the

97 collapsc of the Korean currenc and econort
p

ha slows consumer purchasing atfecis assern
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competi i \ .
marlfeettlft;r with comparable quality but slightly lower prices.' However,
T components was maturing under the IBM/Compaq price iy
iy .sim eﬁlgngrovml;g component quality and the assurance ofpcorn u;}:
loweend nfarke l_}lﬁr et entry for second-tier producers, especially inp the
il were Proﬁi;-b . lfse clonzs were offered at significantly lower prices and
: ecause Compaq h - .
a c;ﬂr;:parable Gateway 2000 C“-‘“fpl?te;g a 67 percent price premium over
g provectcn and b o compaq brands offeed them much pr
5 . ) us there was little stre I A
hain. ss on optimizing th
:h-;;n zius SEtdthe stage for the entry of still more low—fost vend%)rts f&:ziue
Cha.n,n Pl fts anl (Eompleted machines could remain in invento c;l_ ) d‘;‘t
- ti;eolj re csiltlvely Io.nfg periods of time because there was lli.Zde Silnr‘l_ﬁe
e f;oﬁe bcomcll:)en-uon: Components and even finished PCs couél{dlb;
o abroad with little profit penalty. This provided Tai
r s with the headroom for their market entry. anwanese
: ts0 takt)(l; 7{;1 mcihcate.s, in 1990 the PC market was in transition; five of
ou dl; d SCV;HZ flI:hunlt sales were Japanese or European and, if ,IBM ?s
J e top ten positions were occupied by exi ’
nt_?flot ;lt efplcaleared that the established computef ﬁrmsy;:;ztzlfjii[ms'
e industry. H : to
int. ry- However, the industry was actually at an inflection
n 1990 there were three im
. portant sales channels: comput
Esifzrgzns, codmputer superstores, and local computer stcl))resef): ?f:lrxl:iany
g IBI\j[c a‘r:;l (;)rs and value added resellers). However, the domin:zi
r; oy e lIompaq, were experiencing market share loss due to direct
pouchas] ell and Gateway 2000 (now renamed Gateway), Taiwanese
16 In 199;‘“86 clones, all of which undercut the marker leaders on
cally loveri ompaq fﬁsponded to its low-cost competitors by dra-
elic of th ng I;s margins and engineering costs out of its value chain
i uaﬁe ear TI period when Compaq integrated most PI'OdU.Ctior;
(ECT quality, as late as 1992 Compagq was still building its own power

‘Compag: How It Made -
: ts Im,
pp. 146-51. pressive Move out of the Doldrums,” Business Week, November

R.lck Whiting, “Personal Computer Have-Nots Fi
é)ctober 30, 1989, pp. 34-35.

ompaq: How It Made Its i ”
o mpressive Move.”

ght for Bigger Slice of Marker,” Electromic

f
a
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Figure 7-1. PC Value Chain before the Internet, circa 1995
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Table 7-1. Global Ranking for PC Sales, 1990, 1997, 1999
mee ser ‘ Company
_______ | Rank 1990 1997 1999
|r- Ty ; 1 IBM Compaq Compaq
i ]l 2 Apple IBM Dell
L" o [ 3 NEC . Packard Bell NEC ~ IBM
. < 5 %‘3 | 4 Compagq Dell Packard Bell NEC
< g o % E g E 1 5 Toshiba Hewlett Packard Hewlett Packard
2 é«g = e g 8 T _%' g | 6 Oliverti Gateway _ Gateway
EES ) 3'5 &8 l a 7 Groupe Bull Apple Apple
co2op & = : £, 8 Fujitsu Acer
! | E é 9 Unisys Fujicsu
! | %ﬂ% 10 Commodore
; | 3 - = 11 Hewlett Packard
: 1 e g 12 Dell
2 "§ | = E %; 13 Packard Bell
S 82 [ g 3 g . 14 Gateway 2000
ECY ., IR 2 '
88 0o I 2z
SEEC | 3
| 5 plies, even though high-quality power supplies made in Taiwan were
l § ailable on the marker for a fraction of Compags cost."”
R AN i he industry growth combined with the downward pressure on prices
tTT < convince PC assemblers to purchase even more Taiwanese parts and
33 n finished computers. U.S. contract manufacturers continued to man-
3 cture PCs and related products but moved to diversify their customer
_:g ?b ¢ retreating from the lower-margin PC business. According to Stur-
- E. %, 3 n; the Taiwanese quickly became more adept than U.S. producers at
g ;5.2 o o .é g 2 i Iding motherboards, peripheral device§, and later finished computers.’®
§ q SaE <3 s ially, these parts were for the generic “clone” markecr and later for
E ded companies such as Dell and Packard Bell, IBM and Compaq were
% ed to follow suit. One Taiwanese assembler, Acer, went further and
E gned and sold PCs under its own name.
;‘;é ven while Compaq was cutting margins in an effort to recover sales,
z 2 g all but rapidly growing direct sales firm Dell abandoned its efforts to
E % E the retail chain. The unsuccessful experience of selling into the retail
P % EL;‘ § els taught Dell the advantages of the order-taking model. Because
= £ 3 § B
%ﬁ% g E L '% -‘% % &) % § 6. : ompaq: How It Made Its Impressive Move.”
E (}3‘3 § 'g _EE% ﬁ 2.5 @ Sturgeon {1999).
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Dell operated on a true supermarket system, in which the customer
“pulled” the merchandise through the system, it had far fess inventory in
process and reduced siske because it built only computers that already had
been sold.” This permitced Dell to sell computers at 2 lower price and
have higher margins. The resule was that Dell grew significantly faster than
its competitors, thus increasing its market share.”’

Build to order direct marketers had two significant advantages
comperitors. First, because they built to order, their inventories reflected
tc expressed demand, and they experienced far less value ero-
nute changes in demand were registered immediately, and
ble to faulty demand forecasts were virtually nonexistent,
II's suppliers essentially managed inventory, Dell
Second, machines were builc

over their

only immedia
sion. Fven mi
losses ateribura
Even better, because De

was nearly free of exposure to declining prices.
upon receipt of payment so there were no losses from product that could

not be sold. In other words, the direct marketing model permitted Dell to
immediately know customer demand, allowing the company to manage
and automate its entire value chain.

The craditional PC firm had two basic responses to the Dell challenge.
The first was to develop ancillary services: system integration services for
businesses or a bundle of software and services for the home consumers. In
the business area, this approach was probably best exemplified by IBM,
which provided a wide range of services including preconfigured Internet
and e-commerce server systems, business service software (including elec-

rronic data interchange-type services such as Lotus
lation, and information systems consulting. In 1997, to expand its service-

related offerings and diversify its product offerings in the higher value -

server market, Compaq acquired Digital Equipment Corporation.? In the

consumer and small bu
tional services—maost important, Internet access.
market share, parricularly among first-time computer buyer
assemblers offered Internet service as parc of the purchase of a P
in the form of rebate. F
charge full price of Internet service and essenti
recognition here was that the
Internet, not the other PC ap

19. Deil (199%¢).

20. Curry and Kenney
1. Evan Ramstad and Jon Auerbach, “Tech Takeover: Compaq Bu

Event Just a Few Years Ago,” VWil Stveet Journal, January 27, 1998, pp. Al A8.

(1999); Dedrick, Kracmer, and Yamashire (1999).

Notes), systems instal-

siness market, PCs were offered bundled with addi- -
To maintain or expand
s, most PC
C—usually
or the least expensive PCs, the strategy was t0
ally give away the PC. The
“Liller application” was the abilicy to surf the
plications. This created opportunities for low-

ys Digiral, an Unthinkabl
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cost PC i
: m'arketers such as E-machines to create alliances with Interner ser
1Imie prowde.rs such as America Online’s (AOLs) CompuServe Th;
nternet i :
Iocern ans%rwce ;});owders (ISPs) would rebate approximately half of the
. costotan —linac ines PC ($400) in exchange for a long-term service con-
ract with the cuslfon;erl. In 1999 this became less popular, as various
rms, particulatly the portals, b ivi .
: egan giving away Int
fogernet : S g y Internet access.
o thonc:l m.iqol: apprloach has been to offer extremely inexpensive PCs
e retail channel. These machi i
. . nes experienced less val i
than did more expensi i ead militaces
ve ones. The direct marketer’ i
' ‘ eter’s overhead mili
against high profit margins i i s In
: n these extremely ine i i
g : y inexpensive machines. In
b Uniinzcl;mes, a start-up, had become the number three retail brand in
the Un Ie i:ftatesEbecalLsf: it was able to import completed PCs from
orea.”” In effect, E-machines created a
Ko space at the low end of th
that was not suffici BTO) dh et
ciently profitable for the bui
. uild to i
that was no suf order (BTQ) direct mar-
Ultim, i i
andona:flly., the 'd1fﬁcultl-)l/ for the nondirect marketers was an inability to
) eir existing channels. Quit
. . ¢ naturally, the channel resi
and ; annel resisted
f otn the part of manufacturers to develop direct sales particularly for
rporate accounts. Consider the situati ,
T e situation for the traditio
nal firms and
ir i
¢ markc; channels as represented in figure 7-1. The PC value chain is
uite i i
semgi)mp zfatei and contains three different demand chain elements:
ers, distributors, and a polygl :
mbler yglot group of resellers, value ad
ilers, integrators, and reai o ot
lers, , tailers. For the manuf: ;
inte, ufacturers the status i
o X . uo 1s
ii « ;151, C;gw;n the Easy availability of parts. Any constituent in theqvalue
n could change brand-name manufacturers or begin assembling i
swhite boxes. e
"he hi i
iy gl}llly disagﬁfegated sales system was vulnerable to disruptions
er: the assemblers’ decisions o i .
. n which compurers t d
¢ by forecasting dem i i o the bacs of demand
and six months in adv i
le by ance on the basis of d d
rimation th crori
e a;t came upstream from the channel. The assemblers’ factories
) 1Onsup[.:i ters were building for supposed future demand. This was
as i .
b.eC%t t Ei:mancl was constant and predictable, but of course, demand
i oi, < 0'1 ¢ vagaties of a market characterized by rapid change. When
roverbuilt, since the value of a PC was a rapidly wasting asset, it would
3

PC D , « . .

eris Sla:wiestlj)?:ll]l ?fsk:op PC Sales End 1999 on a Sour Note as Unit Sales Growth in

e e Year,” January 24, 2000 (www.pcdara.com [March 16, 20017). E-machine

..mese bon Igm two K?;ean firms, TriGem Computer and Korea Data Syste:ms C ;
ean Company. tiGem Computer als K - Q., an

amen, China, and another facility in Shegya;rg, C‘L;’:;Sources some manufacturing to a facii-
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tion to push the product into
¢.” This led to periodic bouts
the manufacturers and their
|d appear to be advantageous

use measures such as rebates and price protec
the channel. This is known as “channel stuffin
of gross excess capacity that conrinued until

suppliers ramped down production. This wou
for the channel because prices would fall and they could collect their rebates,

but in fact the inefficiency, excess inventories, and extra effort associated
with returning product disrupred the channel’s profitability as well.

The traditional systemn had still other vulnerabilities, centering on Its
ability to interchange and process informartion. The actual information
interchanges were idiosyncratic, and the descriptors of products varied
among firms. This was curious, because the PC is highly standardized.
However, there was no one set of agreed-upon criteria for comparison. As
important as che information and its format, the incerfirm communication
media varied but for the most part were based on phone and fax. Often
Jarge paper catalogs were used, and most transactions were paper-based.
Only the larger vendots had expensive, hard-to-use proprietary electronic
dara interchange (EDI) systems. Information flowed haltingly through
convoluted, error-prone channels, which injected much noise into the sys-
tem. In summation, by 1996-1997, the traditional assembly-to-channel
marketing system was at a competitive disadvantage. Inventory problems,

and faulty forecasts led to massive financial fosses and erod-

slow responses,
particularly Dell, grew far more

ing marker share as the direcr marketers,
quickly that the rest of the industry.
Compagq, IBM, and others still sold
nels, either to the computer superstores an
through direct sales to large corporace customers. The white
the largest single “hrand,” because it cost less than the machines of the
majors did. However, both the white box makers and the rraditional assern-

blers were losing market share to the direct marketers.

PCs through the traditional chan-
d value added resellers or
box remained

Welcome to the Internet

The widespread diffusion of
every segment of the PC val
was available for PCs. However,
made th

matic increase in use. The enormous PC-installed base was what

the Internet created opportunities in nearly
ue chain. Already in the late 1980s, Gopher .
it was not until the Mosaic browser for the '

PC was relcased in spring 1993 that the World Wide Web began its dra-
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s

WWW such a fast-growing phenomenon and powerful new tool.?
Con.versely, the WWW became the new “killer application” that drove ti'le
PC industry. It was not surprising that PC firms recognized the signif
cance of the Internet earlier than most firms and moved to adapt it ¢ gh1 i
business plans. The commercialization of the Internet creatfd s :::; fe.::I
new entrants even while it provided opportunities for existing ﬁrml: to cref
ate new connections to their customers. It also created opportunities to
reorganize t'he existing value chain to allow disintermediation of vario

_mterx:nedlarles. With all the disruption and confusion among the vari s
constituents, it is clear there is neither a final resolution nor ce%tain Vaﬁous
;he ultimate impacts of the Internet on the value chain.’ v

irect Marketing

I.I, alm(‘)st immediately, understood that the Internet might be significan
for its business. This prescience is not entirely surprising because Degﬂ’s b )
ess was predicated upon the use of communications technologies, both tuls iy
phony and mail-order catalogs. In a sense, the direct marl%ete,rs Were .
mmerce firms before the emergence of the commercial Intere .
teracting vvtith customers through a telephone made the step to the Inte?rf;
shore—it was a natural progression. As with some other carly adopters
h as Federal Express, once a firm established an online presence ;
¢mand and suggestions led to next steps. ! R
n the late 1980s Dell established a file transfer protocol (FTP) site so i
tomers could download technical bulletins and other informatiorslo ;ts
4.'Dcll was the first important personal computer firm to launch a cc-:mn
cial \ivebsne (www.dell.com). Initially, the site provided only techni ai
port m_formation and an e-mail link for support. Then in 1‘})’95 onliil
ﬁg.urauon and pricing options were introduced, though the actual ale
till consummated on the telephone.” With the introduction of 5 he
ure Sockets Layer in the browser and increased confidence in oan :
it card purchasing, Dell transferred the entire transaction online -
Dell confronted a unique opportunity; since it had already given u on
ng PCs through the channel, it had no legacy distribution cha.nngl t
der. For Dell, replacing telephone operators (who were simply conduitz

Jimeniz and Greenstein (1998),

Dell (1999¢).
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ers into a computer) with an Internet-based interface was
not a great technical and business strategy leap. Internet-based s?lﬁs grew
' dramatically. In December 1996 Internet-enabled sales were $1 mil 10{1{1?)&
day.® This had grown by February 2000 to Vsteb-related sale§ of $40 mi lion
per day or 50 percent of total sales. Deil’s savings from moving transactlgns
to the Internet were substantial. For example, Dell estimated that order-
status calls, which can cost up to $13 each, can.bc handled over tlhe Internet
for essenially no cost. Dell estimated its savings throug'h' avoided orcll.er-
status calls were more than $21 million in 1999. In addition, each online
purchase transaction produced an average of 40 percent fewer orderl~status
calts for Dell and 15 percent fewer technical suppore calis, at a savings of
r call.? .
» Itr? f§9%e, with the introduction of the Premie.r Pages program offering a
password-protected, Dell-developed web page, its largest customers, Suc-h
as Ford Motor and Shell Oil, could order dlrect.ly from Dell. Eacb page is
uniquely designed for each customer and conmains account team 1n£orma—
tion and procurement and purchase-order processes unique to the cus-
romer.” The efficiency of this web-based ordering system allowed one
global customer, Shell Oil, to save 15 percent of its annual PC purchasing
costs. Another firm was able to reduce its procurement staff from ﬁ{:tecln to
four.2® These web pages created a link with these customers and provided
Dell with a pipeline for the introduction of new IT pro@ucts: There were
also beneBts for the customer. Control and tracking was simplified because
all PC purchases and billing were centralized. Dell could even put the cor-

for entering ord:

porate property numbers on the computer in the facrory, eliminating the

necessity of having someone find and place the property tags on the
¢. The Internet permiteed Dell to

machine after it was put into servic P
increase the service it provided its corporate customers.

Dell afso inaugurated “valuechain.dell.co_m,’-’ which conn(_acted 'thledccf)ir!rlc-l
pany with its largest suppliers. Through this site, the sup;phers cou ; nm
out Dell’s requirements for their incoming materials, receive statistics from
Deil’s manufacturing lines, and obtain data on the rehab'ﬂlty of thelrhcon‘lf
ponents. This permitted Dell and its suppliers to monitor each other in

25. Dell (1999¢, p. 93}
26. Dell (1999a).
27, Dell {2000a}.

28. Dell (1999b).
29, Dedrick, Kraemer, and Yamashiro {1999).
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real time. The transparency of the system allowed Dell’s managers to
observe inventories passing through their supplier’s operations.®

The efficiencies of the direct sales model were accentuated by the diffu-
sion of the Internet. The edge the direct marketers experienced before the
- Internet translated nicely into still further advantages. In contrast, for those

become more dire, even though the Interner also provided them with
opportunities to become more efficient.

Trying to Score on Mike

The commercialization of the Internet created challenges for all PC firms
ind allowed the entrance of some new players whose business models were
redicated on using the Internet. Competing with the direct marketers was
difficult enough, even when the direct marketers were limited by their
ependence on catalogs and labor-intensive telephone ordering. With the
roduction of Internet-based ordering, the cost advantages (combined
th the other advantages) became overwhelming. Recognition of the
blem was simpler than fashioning a credible response. On the one
d, a dramatic move to direct sales methods meant alienating the exist-
sales channels. On the other hand, remaining with the push system, no
ter how sophisticated, meant that the direct sellers would retain their
antage. This problem faced not only manufacturers such as Compagq
IBM but also distributors such as Ingram Micré and Tech Data, value
ed resellers (VARs) such as Compucom and General Electric IT
ices, and retailers such as CompUSA and Fry’s Electronics (see fig-
2, where value added resellers and retailers are combined).

New Entrants

ossibilities for marketing PCs created by the Internet were not lost
ng entrepreneurs. The Internet quickly attracted a number of start-ups
tended to sell PCs from their websites; the dotted boxes in figure 7-2
ent these. Moreover, one failing bricks and mortar retailer, Egghead
are, closed its stores and transferred its operations entirely to the web.

ol (2000b).

- using the channel and those in the channel, the situation would only
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Creating an electronic storefront was quite simple from two dimensions: the
first was the ease with which a retail engine can be implemented on the web;
the second pertains to the ease of organizing fulfillment. In the PC sector the
existence of distributors such as Ingram Micro simplified entry in much the
same way as Ingram Books facilitated the establishment of Amazon.com.
The Internet storefronts had significant advantages—they carried no inven-
tory; they required no sales staff, most of their orders were handled electron-
ically, and they operated twenty-four hours a day, seven days a week.
~ The Internet retailers also had weaknesses. The first of these was their
dependence on distributors for fulfillment. So, for example, in fiscal year
1998 Cyberian Outpost purchased 38 percent and 10 percent, respectively,
of its products through two major distributors, Ingram Micro and
icroAge. Buy.com had an even closer relationship with Ingram Micro,
~which was contracted to provide all of its computer hardware and software
roducts.”’ Buy.com was completely dependent on Ingram to provide
mely and accurate order fulfillment. The core competency of the online
erailers was the attraction of customers and the development of their
and name. Their long-term viability was uncertain, because these com-
ter products were commodiries and profitability could be difficult to

Another methodology was a referral system, whereby an Internet irm
h as a portal referred customers to an assembler or distributors. Leaders
his were Yahoo! and CNET. For example, CNET claims that in fourch
arter 1999 it was the top referrer of traffic to the online transaction areas
Dell, Gateway, IBM, Acer, and Apple Computer.?? The significance of
referral programs for the PC industry is difficult to gauge. However,
offered yet another channel from the manufacturer to the end user
could outflank the bricks and mortar channels. CNET has made a
jor advertising commitment in an effort to raise the visibility of its site
make it the premier technology-related reference site.
he PC industry is nothing if not innovative. Another strategy for sell-
more PCs is to launch “affiliate” sales programs. A San Francisco start-
eoplePC, pioneered affiliate buying in 1999, when it announced deals
ovide PCs to employees of Ford and American Airlines.3 PeoplePC

uy.com, Inc., “SEC S-1 Filing,” October 27, 1999 (www.buy.com [March 10, 2001]).
CNET, Inc., “CNET, Inc. Announces Fourth Quarter Financial Results,” February 3, 2000
et.com [March 10, 20017).

Rachel Konrad and Michael Kanellos, “Dell ta Supp]y PCs for American Airlines,” CNET
1, April 6, 2000.




r

166 MARTIN KENNEY AND JAMES CURRY : INTERNET AND PC VALUE CH
' AIN
. 167

teamed with HP and Uunet to offer a PC and Internet access at $5 per Table 7-2. Compags Distributs

s . s Disird
month for three years. Ford sees this as a way it can communicate more pags Distribution Moves, 1996-2000
regularly with its employees, and the UAW supported the program as a way
to communicate more effectively with its members.” These affinity pro-

grams could expand; Intel and American Airlines have announced similar

_ Olc_tolber 1996 Implements web-based intranet
Ju y 1997 Implements build to order program and channel configuration .
program—distributors/resellers complete final PC assembly

N : . S
November 1998~ Unveils Prosignia line of PCs, marketed and sold by direct order onl
on

programs. Jan
. . . uary 1999 Forms : -
In contrast 1o the cxperiences in some orher retail sectors where e- i C";lpﬂqmm business division to oversee Incerner and k
. L . ) : irect sales
commerce stare-ups captured significant market share, in computers the May 1999 T aunches distibution ali
start-ups have had difficulty capturing 2 profitable market space. 1 his is, in ' produce d (;n lance program—contracts resellers to
. . B . . 1rect order
part, due to the difficulty nearly all participants have in achieving sustzined January 2000 Putebases 1 T compuers
. ases Inacom, a distribution partner with 4.U.S. assembly and

profitability. Moteover, ‘0 contrast to other sectors such as books and CDs, distribucion ficilities
in PCs the established leaders such as Dell quickly implemented WWW-

based sales and other activities. The new entrants did not unleash a wave
of creative destruction; rather, they formed a new pipeline to the customer.

S K Ly s ,
vurce: Ken Popavich, “Compag’s Latest Direct Bid: Purchasing Inacom,” PC Week, J 19
, . January 10,

Traditional Assemblers: Compad, IBM, and Hewlett Packard

The Tnternet acrually reinforced the competitiveness of the direct mar-
keters and increased the difficulties for the traditional assemblers. The late
1990s were difficult for the traditional assemblers as they continued to lose
market share to the direct marketers and were slammed by component
price decreases, which devalued their inventory. The Internet posed a pow-
erful dilemma. Since a significant share of their sales is through VARs and
other system integrators, shifting away from the channe! would create sig-
nificant costs related to augmenting their own customer service divisions.
If they did not begin direct sales, then they would likely continue to lose
market share. This was not an idle threat; major firms such as Packard
Bell/NEC and AST Research/Samsung had already been driven out of the
market. Moreover, the channel could always switch their efforts to selling
white boxes, essentially augmenting their full-service product lines with
their own PCs. To top it off, it was estimared that Compagq’s profit on each
consumer PC sold was as little as 4 percent.”
The chaos among, the traditional assemblers was profound. For example,
after online retailers began selling Compag PCs, in February 1992
Compagq responded by forbidding such sales because they undermined

- . B

ellIled laries WhO Stlll pla}' a Vely 1mPOItant customer SErvice I'Ole.
g , r'eaction h}‘ che aSSCmbIEI'S a].y

vin Sa.ld. dlat II W W o an SIS Of
n lpaqS pICSS I’eICa.Ses, 1t appcal‘s that Dnly in OCtObCI 1 3 96 was therc El.ny

ounced i i
reaction to the potential of the web, and then it was only the

tion of a W/ W.-based i is i i
on o ed intranet. This is apprgmmately two years later

t :nvastnf)t until July 1997 that Compagq truly responded to the threat
MOst Important measures in this res i -
: rea ponse can be seen in table 7-
[;aqs first significant measure, to develop a channel assembly :;LroE rZri.
seen as a response to the threat of the mid-1990s, and not 5) thf;
mgnelw competitive disadvantages posed by e-commerce. Only in
éwzg 1298 did Compaq unveil a line of computers meant to be Zold
':;l'q"s I;ICE-E perhe;f)s xl'fllost telling was the striking admission in 2000 by
4 1dent that the company did not have “the abili
do the configuration onlin ek e g e
_. e, and be able to track the ord
[n:January 2000 Compaq b o ot
Jant q bought the fulfillment operations of
Lrl_butlon partners, Inacom, so that it could integrate the value 2E§i§f

34, Joe Wilcox, “Ford Wires Employees with PCs, Net Access,” CNET News.com, Febru:my-’i

2000,

T ich, © 3 .
35. Joc Wilcox, “HP Surges Ahead of Compaq ir: Retail,” CNET News.cont, March 30, 2000. opovich, “Compaqs Latest Direct Bid: Purchasing Inacom,” PC Week, January 10, 2000
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s in the rerail channels were, if
rwhelming that as of January
rand, Apriva, from the retail
the BTO direct marketing
ect marketing initiative was
ficiary of IBM’s withdrawal
¢ most of the market share
competitiveness was based
In these cases, IBM could
1 in the cost of the entire

Compagq was not alone. IBM’s experience
anything, worse. The difficulties were so ove
2000 IBM withdrew its copsumer market b
markec.?” This decision freed IBM o entet

y 2001 it appeared as though IBM'’s dix

arena. B
successful. In the cetail channel, the largest bene

was Hewlett Packard, which managed to captur
IBM abandoned. In the business sectob, [BM’s
lity to deliver total systems’ solutions.

on its abi
and the cost of the PC was hidde

build to ordet,
solution.

The Distributors

The early literature on e-commerce posited that thr
it should be possible to make direct links between manufacturers and end
users, thus disintermediating distributogs.™ Of course, this is what the direct
model already did. In the PC value chains, distributors such as Ingram
Micro, Tech Data, Avnet, and CHS have been crivical players.“" The

breadth of their offerings is staggering. For example, Ingram has more than

280,000 different stock keeping units (SKUs), which range from the small-
mponent to fnished system and software. These distributors

le of assembling and delivering a finishe
cilitate their operations and expedite delivery, these firms
rwork of warechouse/logistics facilities, enabling them to
United States.™

ough using the Internet

est passive co
are fully capab
customer. To fa

have built a ne
deliver orders the next day s most of the contiguous

37. Joe Wilcox, "IBM o Sell Aptiva Direct,” CNET News.com, QOciober 18, 1999.

e in PC discribution. Most of these
ucts. and PCs, quite low in profita
extracting, profits from its sales. For example, in full fiscal year 1999, net sales at Ingram
$28.1 billion and grew 27 peicent over 1998. However, net income was only $183 il
$245 millien for 1998. lech Darta, though smatler (§11.5 billien in sales), was able ©
{Tech Drara [1999]). Loz the distrl

Y Lo CONSUMETS, capturing the

38, Profirs are elusiv
though large volume, arc

$192 million in fiscal year 1999
pliers can open a website and sell directd
ing time from the vaiue chain.

39, Ingram Micro Is interesting because i
world’s largest book distributor, and Ingram Entertainment, which is a maj

ment products. Amazoin.Com was able ro quickly enter the boo

ts sister companies 1nc

fillment and logistics to Ingram Books.
40. Distriburors such as Ingram anc
and are building neeworks in Asia.

| Tech Dara have sophistica[cd del

d PC directly to the -

fipms diseribute a wide variery of IT prad-
biliy. Distribution has grea difficulty
Micro topped
fon versus

o carn nearly

butors the problem is thar their sup
distributoss’ profits anl remov

lude Ingram Books, which is th
or distriburor of cnrercain:

k marker because it could ousouree ful

ivery operations in Eurep
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Critfi?Co:l tf)lizyzzsse;nblgrs, lfuch ?s TI‘}I?M and Compagq, the distributors were
n the channel. ough in some cases the distribut d
_ assemblers were linked by EDI s cionhi-
_were relatively distant. Tﬁe tradiirisc:::lsr,nﬁ;rhz)hc? Wmacs)stto}?;;t?e ;EliatlonShlps
- computers as possible to the distributors, give them pricepp};ote(iia:nmang
then hope the channel could sell the machines. Of course, this distrib o
methodology led to bouts of excess inventory and too, much ha E?On
):Erhen compared with the direct marketers. The disadvantages of th radi
tional value chain were obvious. gef‘ of the rac
~ In resp(?nst? to a severe inventory crisis in 1997-98, the large assembl|
and the distributors introduced a new business model cal% d “ch "
_.scmbly.” This was meant to divide the assembly of a PC isto ;annel
ments. In the first, the box, motherboard, Hoppy disk drive ando Sﬁg—
mponents whose value was decreasing only slowly would be ;ndertglt( el:
‘the second_and final segment, the addition of the parts most susce tiET,
_.Value erosion—the DRAMs, the microprocessor, and the hardpc[' li
:&c«;ﬁvazl t:on'llfleted in (tihe channel immediately before the PC was delliif-
ted. The distributors and VARs have b
e smaller distributors have been eithere::qsﬁ(:celroinlz;iﬁlelsbiﬁsSure ;'Illld
ain has not been confined to the smaller firms; two leader lg;flz 'e
icroAge, filed for bankruptey in April 2000. ’ ” e
Channe_l assembly was an aspect of the effort to adopt a “pull” model
gram Micro renamed its business model “demand-chain mina me e’;
ferring to the idea that demand should “pull” the computers agegle;llt"
mponents through the system.* The need to reduce invfl:)nto arllld tthe .
_ts‘-.also has contributed to a consolidation of the value chgn InOM o
Cc.)mpaq decreased the number of its U.S. distribution artr;ers f M
r:ty-nlnc to f‘(.)ur."*2 Another effort to streamline the demairjld chainrv‘zfm
d_or; co—locatlc‘)n programs, in which the distributor established a coas
ation operation adjacent to or even in the assemblers’ factory. Syste -
onﬁgu.ratlon and customer shipping occurred from the vemiogC S e,
ting in cost and time-to-market efficiencies. e
annel assembly and co-location strategies were not directly related t
nternet. Contemporaneously, in 1998 the major distributors be .
duction of electronic commerce tools to encourage custcurmen;CDr ig

ngram Migro, Inc., “SEC 10-K Filing,” March 31, _2000 {www.ingrammicro.com [March 10

n'.gl.'am Micro, “SEC 10-K Fifing,”
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b-based ordering. For example, Ingram’s web site, www.
ingrammicro.com, s meant to be a business center for reseliers, that is, the
next tier downstream. The site features real-time pricing and availability,
online ordering, order status, and an extensive product catalog. Ingram
also provided resellers access to real-time otdering, product allocation,
order status, produc search, and pricing and availability status. This per-
mirted downstream VARs and the like direct access to Ingram’s mainframe
inventory systems. With these tools, retailers could act as the intermedi-
aries between the customer and Ingram without the customer knowing.
Depending on the product, Ingram could even drop ship che product
directly under the VARS' label.

"The economics of online sales were as compell
they were for Dell—by 1999 all of the major distributors had an e-commerce
conjunction with introduction of the site, many
cre ansferred to the e-commerce site inan effort
¢ establishment of an e-commerce site was used

migrate 10 we

ing to the distributors as

site for their customers. In
of their smaller customers w
to cut costs. So, in effect, th
by the distributors to rationalize their customer chain.

Value Chain Solutions

The electronic components and particularly the PC supply chain were rife
with incompatible formars for providing product information, and chere
was no taxonomy for that information. Parts numbers were not cven
defined in a standardized fashion. Figure 7-2 illustrares the difficulties
when the players in such a complicated value chain all have different defini-

tions and descriptive parameters fo
when contrasted to the direct marketers, w
this complicated Tower of Babel.

ho did not have to depend on

offline world were surmounted by a
information sharing. The extremel
value chain, characterized by its diverse EDI systems,
fax, and paper purchase orders, and varying manu
websites, rendered the value chain o
growth of the direct marketers in 1997 and 1998 encourage
the channel and those dependent on the channel to search for strategies fo
decreasing costs, speeding information flow,
more transparent. In 1998 a group of major I’

¢ their products. This is particularly true -

What this meant was that the channel-

based value chain was plagued by informational inefficiencies, which inan
thick web of personal connections and .
y complicated ropography of the PC"
a reliance on phone, -
facrurers’ or distributors’.

paque and inefficient. The terrific.
d the firms in

and maling the value chain

C and other I'T firms formed
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an 11:1depen_dent nonprofit organization, RosettaNet, dedicared to promot-
ing industry-wide initiatives to adopt common electronic businels)s inter-
fachts.‘B.Many of these firms also participated in the formation of Viacore
which is developing an e-commerce hub to translate RosettaNet informa-,
“tion for member top-tier demand chain companies. '
. Even with a nonprofit organization seeking to develop standards, the
dlsaggrega}ted and chaotic nature of the IT industry’s value chain create’d an
opportunity for a business-to-business (B2B) entrant capable of knittin
“the \.fa!ue chain together and providing customizable solutions to variou%
participants. The only important entrant specializing in electronics is
pcOrder.com. The firm’s business proposition is that all of the information
n the value chain should be moved online. 1deally, pcOrder.com would
ink all che firms in figure 7-2 into one compatible XML—ba;secl system
Hox..vever, to date most of its efforts have focused on the parts of the valuf:::
hain from the assemblers downstream. pcOrder.com has a multidimen-
nal business model. The first dimension is a modular suite of customiz-
le St')&war.e applications for any constituent of the value chain. The sec-
' .d dimension is a standardized database consisting of over 600,000 SKUs
from over 1,000 manufacturers, which for a fee VARs and resell’ers can use
ompare, configure, and order products online.* Full implementation
cOrder’s solution would make all of the information flow in the value
n electronic, dramatically lower inventory, and render the entire system
¢ transparent.
"he pcOrder business model does appear to have some contradictions
example, though Ingram Micro and Tech Data offer products throu h
EcOrder database, they also have their own website for VARs. It is realgl
}n-t}-le distributor’s interest to contribute its data to a pcOrde;' com Z
.CIE)SItE; however, the fear of losing customers does force distributogl:t’o
icipate. The pcOrder database, Techbuyer.com, allows the VARs and
lers to compare configurations and prices online and then order online
ould be a valuable option, because reselling hardware has margins as'
‘ll"_as_ 1-2 percent.*® For the VARs, the advantage is ease of use tﬁereb
g time that can be better used for value adding activities. ’ ’

=
.

RosecralNet, “3Com and CompUS$

2 pUSA Adopt Web-Based Supply Chai ”

Y 2, 2000 (www.rosettaner.com [March 10, 2001]). PPy Chiin Process” prcs el
cOrder.com (1999),

ffany O’Brien (i i i

0 gr ! rien (investor relations, pcOrder.com), telephone interview with Ma.rtin Kenney,
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combined with macroenvironmental tendencies that will have a significant
influence on the viability of the PC. The first tendency is the massive
increase in bandwidth and concomitant decrease in cost throughout the
telecommunications infrastructure, There can be licde doubt that homes
and smail businesses will soon have high-bandwidth service onto the
premises, be it through DSL (a digital subscriber line), cable, or some other
iedia. The second tendency s for computing power on the desktop to no
longer be a limiting facror for the vast majority of applications. The third
tendency is that there will be a web-centric solution for nearly every desk-
top PC application. The harbingers of this are free web-based e-mail, cal-
ndars, and online photo sharing. Many office productivity applications
may also be used online if latency and bandwidth problems are resolved.
¢ Internet thus may have the paradoxical result of cannibalizing some of
e functions of the device most important for its diffusion.

The Nerwork Computer (NC) is the device that has attracted the most
tention as a possible substitute for the PC. The NC was first touted
publicly in 1995 by Larry Ellison, the CEO of Oracle. The argument for

¢'NC is that corporate management information system (MIS) man-

s would have a much easier time managing the computers on their
tworks if the PCs were converted into “dumb” terminals, Initially, one

The use of the system by the resellers and VARs means thar the dc;mz[-‘:d
chain will become more customer-driven. This does not mean thact1 tb ¢ ;f_
tributor’s inventory will be eliminated entirel}_f; howe.ver, it shoul be able
to dramatically decrease its inventory. In Part{cular, if thls.system 1s com-
bined with complete channel assembly, it might ffe possible t(l) -ueal:le'la
value chain thar is nearly as efficient as that.of direct assen'ilb ers w. L e
retaining the service and close interaction w1tl‘1 custome‘rs that W;Tltoi
strong point of the nondirect system. The ultimate outcome 1s still,

course, indeterminable.

The Post-PC Era

There has been a veritable tidal wave of prose annoum.:ing the dzm.m of the
post-PC era. The two technological deveiopments‘ hailed as harbingers of
this new era are the Internet and wireless. The claims of the adherel_lts to
the “post-PC” position are often difficult to understand. Theksltrogg inter-
pretation is that the PC will disappear, to be replacr?d by another ;\;(g or
set of devices. Considering that the current global mstalle-d base o Cs is
over 200 miilion, this claim appears dubious. A weaker interpretation is

i e of manv devices connecred to the [nternet.
tlbﬁt the Po([i tﬁ:llal:;iif;;f: that the gC will gradually lose its status as the 4 fully configured PC, which at the time cost an average of $2.500,
£ Ccrux

ly end device atrached to the Internet—a more credible argument. he interim, the cost of a PC dropped below $1,000, removing that
Onj; ct —lus “ that handheld devices will replace the PC as the Internet vantage. The more significant advantage was the lower total cost of
ny claim

access device of choice is dubious for both convenience an_d technxcljl rea-
sons. For small bits of informarion such as stock quotes, tlmej wleat L, or
even traffic reports, mobile devices such as telephones_ are a vzalb e Optlofll.
Bur handheld computing devices such as t.he Palm P%lot prolelde. an onny
barely adequate viewing experience. Ff)r a 1'1chf-:r experience, il —SJZetmsed
itors (either flat pancl or CRT) are far superior—witness the con Iln '
increase in the screen size of notebook computers. Fm{n the technica fp;; _
spective, there are significant issues ab‘out how to shrink web Ela%js (:n .
those developed for a computer monitor to ones thaF are readable o
mobile telephone or even a Palm Pilot (most. ofwi_nch are grﬁy—s.c thé:-
There seems little likelihood that non-PC mobile devices will usher in e
post-PC world; however, they will end the hegemony of the PC as the on

ite the promise of the NC, it never sold well. For example, in 1999
stimated 700,000 units were sold in the corporate sector, but projec-
vestimated that sales would increase to G million units in 2003.97 In
2001:the NC, though gaining market share, has not yet mounted a seri-
ous challenge to the PC. There will be a continuing effort to create an NC
least, move the applications software to the web. The most interest-

o effore in this area was the 1999 release by Sun Microsystems of the
productivity suite, Star Office, which is predicated on networked

outing. Given these efforts, it would be a mistake to completely dis-
the NC’s potential. ‘

Internet on-ramp device. ‘ ' _
There are more formidable competitors of the PC, which deliberatel

i se hav
use attributes of the Internet in an atrempt to dethrone the PC. The

Gary Rivlin, “The Nerwork Computer Strikes Again,” The Standard, March 2.0, 2000
estandard.com [March 16, 2001]). ' o
lin, “Network Computer Strikes Again.”
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chreat to the suzerainty of the PC in the home is the
television set-top box. The set-top box is meant 10 provide the computing
and connectivity and functionality to allow the TV to take the place of the
computer. As the cable modem becomes more prevalent, the television,
which is really a monitor (though of very low quality) and an electromag-
netic wave reception device, could be converted inta a nerworked enter-
tainment and shopping device. When high-definition television (HDTV)
is available, the “television” networked to the Internet could become a sig-
nificant competitor of the PC, particularly in the family room. The set-top
box also has the potential to connect other home devices to the Internet; if
the home has a high bandwidth connection 1o the telecom network, a var-
ied menu of functions, including those of a PG, could be transferred ro the
Internet. As an example, one new General Lastruments set-top box has an
IDE port to which a hard drive can be connected. [n the home computing
environment, the set-top box and the HDTYV could be an alternative to the
still-difficult-to-use PC.
Another alternative is the “Internet appliance,” which consists of a visual
outpur device and an input device such as a keyboard. Normally, these do
not have a Microsoft operating system and often have no permanent stor-
age device. Internet appliance offerings have come from Dell, Compag,
and even Microsoft. In April 2000 AOL and Gateway announced an
slliance to offer their own Internet appliance.™® Of course, for all these
players, the success of the appliance would cannibalize their PC sales.

The final threat to the PC is from the game consoles. For example, the
Sony PlayStation 2 has as much graphics power as any PC and will be
equipped with a DVD drive, an 1
feast one PC card slot. The PC card
in the form of an Etherner or cable tel
be sold for game machine prices. 1
Microsoft software or Intel-compati
banish the PC to the home office. An
tions were offered, the PlayStation co
also. There can be no doubt that both Microsoft
potential. For example, in
Cablevision Systems Corporation to d
digital entertainment and broadband ¢

Another potenrial

evelop and deploy a new-gencratio

48. Stephanie Miles and Jim Davis, “AOL, Gateway Join Internet Apoliance Fray,

News.com, April 3, 2000,

FEE1394 FireWire connecror, and at
slot could have a network connection
evision connection. All of this would
"he machine does not have any
ble chips. These game machines could
d i€ web-based productivity applica:
uld zbsorb the PC’s office functions
and Sony recognize this
late 1999 Sony announced plans to work with

ommunications platform through

" CNE]
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out th i i
o Cone New W.J_’t;lrk metropolitan area. For now this system is being designed
o Wnect v};rlt lcSiony set-top boxes. One potential drawback is that users
ny . larkl)tl t 'e1rhles stored locally. If the wide variety of PC functions is
~unavailable, is the cost and simplici i
u plicity of the game m i
e b v g achine sufficient t
. . t - - - - l. .
¥ is mllp?smble to predict the outcome of the competition among the
;:lzui p ;t orm; The haEdheld devices will gain market share, but they
ot a direct threat to the PC. Mor in i
n . . e uncertain is the outcome of ¢
v - . Om—
getglon Wltl;l devices intending to move much of the computing from the
: _1:,-3 ;%p.uzl the network. If these solutions are adopted, then the future of
: Z industry could be dramatically altered. These NCs, set-top boxes
;IE .gzme machines are not PCs. Should demand shift, a response by th-;
¢ in usltcliy WoEld be d1§ﬁcult, because, quite simply, the reasons for adop
n'would not be cost, bur rather e i
ase of use and lower total ¢
lon In : ost of own-
erilhjp. T}}m is especj,lally true because the traditional profit driver in the PC
Aor:s;rjg éncreastes in SpE.:Cd. and storage, are becoming less important fac-
; p runmil:lg a microprocessor a generation or two old is still ade
: -
! olr.l n}ost of the market; consumer focus seems to be moving from
in, i
gt TD lastesthC t%;lﬁvmg more Internet bandwidth through a DSI,
r cable modem. While technologi i
., | _ gies such as voice recognition
. are
uFeg asl st1r1.f1ulat1_ng future demand for more powerful PCs, so far wide-
4 ahc?ptlon stfll seems distant. The next decade will almost surely be
in which multiple Internet access devices will compete.

e impact of the Internet on the PC industry has been intertwinied and
contemporancous with the competitive threat from the direct mark t&‘rl
s:mall:es it difficult to attribure the atcempts to streamline the ch:ni-csi
. :btlertejli or the other. There is no questif)n that the direct marketers
ible to leverage the Internet to make their operations even more effi
thgn thE:).f already were. The willingness of Dell customers to use th_
et permItFed the company to achieve significant savings through .
ire operation and heightened its competitiveness. ° .
_dawmn_g of e-commerce did attract some new online retail entrants
.a Efipar:on toa Inumber of other industries (such as books anci
autos, an services), the new entrants were unable to disintermediat
g players, so they became yet another segment in the value chain. Irc;
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this sense, we can say the Internet has had licde transformarive impact on
the PC industry.

From another perspective, the Internet will have a dramatic influence on
the value chain. The PC industry is a chaotic shambles of incompatible
information systems, inadequate and incomparable product descriptions,
and non—vatue adding human involvement in the communications stream.
The threat of BTO and the open and nondiscriminatory Internet stan-
dards create an environment in which market competitors can agree with-
out providing any single firm an advantage—one of the difficulties thar
often emerges when competitors discuss the adoption of an EDI system,
The adoption of these standards will have a profound impact on the effi-
ciency of the PC value chain.

The final impact of the Interner on the PC is the dethroning of the PC
as the exclusive device for Internet access. Depending on the speed with
which greater bandwidth becomes available, ic is possible that a network
computing device—an NC, a game machine, or even an amalgam of one
of these and a PC, perhaps without the Microsoft operating system and an
x86-compatible microprocessor—could challenge the PC for primacy as an
Internet access device. During the next decade, the computing industry
will shift from the PC-centric world to an Internet-centric world. This

should allow a “thousand flowers o bloom,” in the sense of devices con-
nected to the Internet. Such an evolution: does imply a major reorientation
of where the locus of technological innovation will reside.
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