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A FEW KEY CONCEPTS EXPLAIN LONG-RUN ECONOMIC FORCES FOR STRUCTURAL

CHANGE AND STASIS IN THE PLATFORMS AND CLIENT-SERVERS THAT GOVERN

PAST, PRESENT, AND FUTURE BEHAVIOR IN THE COMPUTER INDUSTRY.

¢ ¢ ¢ o o ¢ To the uninitiated, and even the old
hand, the computer industry is an intimidat-
ing agglomeration of firms, markets, and buy-
ers, all changing quickly in response to the
latest innovation or recently invented appli-
cations. Technological opportunities arise
rapidly, altering the technical landscape more
quickly than in any other industry. Estab-
lished firms feel perpetually under siege, par-
ticularly when they compare their lot in life
to that of other firms in other industries. The
computer industry’s structure seems caught
between forces of inertia and change, with the
latter having an upper hand.

Change occurs in two broad places: technical
frontiers and market relationships. As is often

remarked, the menu changes quickly and often, -

but market relationships change less often. Why,
in the face of a rapidly changing menu of choic-
es, do buyers continue to make many of the
same choices year after year? Why do the same
firms and products seem to reappear in com-
puting in spite of technical change? When
changes to market relationships occur, what
does it tell us about forces for stasis or change?

One cannot hope to develop a comprehen-
sive understanding of the long-run forces for
either change or stasis in one article. Never-
theless, to help in that endeavor, I outline a

few key concepts. Instead of examining what
firms should do, I explain why things happen,
the former being much more strategy-orient-
ed. This will be accomplished by showing
both historical and contemporary events.

This review necessarily skims several books
with important detail and theory. I'll also lib-
erally draw from recent collaborative research
with Tim Bresnahan'? as well as other related
work done by economists and market analysts.

Forces for inertia

Why do buyers continue to make many of
the same choices year after year? Why does
new technology turn over faster than most
firms do?

Platforms

A platform is a cluster of technically stan-
dardized components that buyers use together
with components to make applications.>? +7
Components include not only computer hard-
ware but also software and trained labor. Com-
puting has involved components sold in
markets (hardware and some software) and
components made by buyers (training and
mostly software). Many of these components

are long-lived assets. Thus, new technology can

most easily find its way into computing when
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[expenditures  new components enhance and
tsforusers)  preserve the value of previous
: investments in computing
platforms. Hardware compo-
nents may advance, for exam-
ple, without the need to
change software or human
capital. Thus, platforms tend
to persist, whether for cost
minimizing, coordination-fail-
ure, or strategic reasons.
Vendors tend to sell groups
of compatible product offer-
ings under umbrella product
strategies  for platforms.
- Important computing plat-
forms today include IBM 3090, IBM AS/400,
DEC VAX, Sun SPARC, Intel/Windows PC,
and client-server platforms linked together
with well-known computing and communi-
cations hardware and software. Even though
these labels may have proprietary names asso-
ciated with them, such a label may stand in
for a complex, often unintegrated and decen-
tralized, market structure. Many of the largest
and most popular platforms for client-servers
today and historically include many different
computing, communications, and peripher-
al equipment firms, software tool developers,
application software writers, consultants, sys-
tem integrators, distributors, user groups,

in this article

- weekly news publications, and third-party ser-

vice providers.

The economic forces centered on a plat-
form tend to work strongly within computer
industry segments, distinguished by the types
of computer applications demanded by users.
For most of the last 30 years, most segments
were distinguished by the size of tasks to be
undertaken and by the technical sophistica-
tion of the typical user. A decade ago it was
widely agreed that segments were distin-
guished by size, from big to small in the order
of mainframes, minicomputers, workstations,
and personal computers. Users were either
technical (trained engineers or programmers)
or commercial (secretaries or administrative
assistants), which closely corresponded with
the degree of sophistication and other features
of the software or hardware.

The most interesting development today is
the blurring of these old distinctions, an event
that might be called the competitive crash. The
networking revolution is primarily responsible

for blurring these once-familiar distinctions,
making it feasible to build client-server systems
for virtually any type of user in any size cate-
gory, by building platforms out of subplat-
forms. Whether it is cost-effective to do so in
every situation is an open question. Judging
from many recent reports, in many situations
it appears to be."? One cannot hope to fully
explain this blurring in a single stroke, as it
resulted from complex and varied forces. More
important for strategic thinking, these changes
probably set the stage for the issues that will
face this industry in the next few years.

Awell-developed body of competitive analy-
sis has arisen to explain how platforms and seg-
ments operate. These for-ces are particularly
strong in segments serving commercial rather
than technical users. Most of the strategic and
policy issues regarding platforms also arise in
the commercial segments of computing.

Concentration

Segments in which there are endogenous
sunk costs (ESCs) will have a concentrated
structure even with a great deal of demand.
This pattern does not depend on how sellers
interact strategically.® The key to analysis is the
definition of ESCs—expenditures undertak-
en by sellers, vendors, and sometimes users to
make their products better. ESCs are irre-
versible and raise the value of a platform with
no potential bound, appealing to a large frac-
tion of potential customers.

Fragmented segment structure is impossible
when ESCs are important. If the segment
structure were fragmented, a firm could invest
in ESCs, thereby attracting many customers.
Any other competing platform would have to
do the same or lose its relative attractiveness.
Thus, there is a tendency for all surviving plat-
forms to have a high ESC; low-ESC platforms
are relegated to niche status or death. What
happens if market demand grows? Instead of
simply supporting more firms and thus more
competition, a larger market will have higher
ESCs, but still only a few firms. For better or
worse, more ESC goes into high product qual-
ity and other things valued by buyers, not less-
concentrated segments.

Notice these observations are principally
about platforms, not firms. Expenditures to
make a platform more appealing raise the
demand for all of its components regardless of
who actually makes these expenditures. If



cloning firms, peripheral makers; ot user groups
succeed in enhancing the value of the platform,
demand will rise. As a result, ESC theory can
only be-deployed to'explain:the concentration
of platforms; not necessarily of firms. - -

. We-can leatn two general lessons about com-
puter industry structure-from this: First; con-
centrated . segments . arise due  to: broadly
compatible platforms combined with market-
-ing organizations to support customers who tise
them. The second general lesson is closely relat-
«ed but very frequently overlooked by observers
of this industry. The creation of a platformis
not merely an engineering feat; it also involves
commercialization. -

Stndartization Bt

Gomputing piatforms must adopt techmca.l
standards to make systems work well. In gen-
eral;-buyers and sellers of technology make
platform-specific investments; where-these
standards are taken for granted. . «

Mutually reinforcing: bchawor arises. when,
standards coordinate behavior at any pointin -

time, and also when they coordinate technical
-change and investment activity over time. Buy-
‘ers; sellers, designers, or third-party software
wvendors-make-long-lived; platform-spec1ﬁc
investments in a platform, and this tends to
keep platforms in operation: for long periods.
For example, many of the standards in the IBM
360 (introduced in the mld—él 960s) sutvived in

the IBM:370 and its descendants. Manyfirms,

vendors, users, programmers; and otherimpor-
tant players have a stake in continuing the use
‘of the standards used within this platform. .

- This theory has implicationsfot the origins
and endings of platforms. Just as platform
standards are hard. to stop; they are equally
hard to start. A platform needs i critical mass

of adopters; complementary software, and. -

sometimes other components. Positive feed-
back both underlies the survival of existing
standards and helps new standards get-over
the hump of acceptance. If a new standard
does get over the- hump, posmvc feedback
forces quickly favor it. : :
This.problem so condmons a ﬁrms behav—
ior thatit will take great pains to overcome its

limitations and avoid producing an operating

system: wannabe—:a -rather ' distinguished
group of products-including IBM’s OS£2,
DR-DOS, multiple variations-on: Unix; and
so on. For-example, when IBM introduced

the AS/400, it arranged well

will coordinate their market-
ing campaigns with technical

95, it -did- so-with: fanfare
designed to-avoid the possi- STRe
bility that the marketing for the operaung sys- ‘

tem'would crash on’ launch.

lFucns on ﬂwe platfnrm, nntihe ﬁrm

goals, too. For example, when
Microsoftunveiled Windows

The literature on standards persxsrencc has

hotly‘debated whether; in-an.uncertain-envi-- -
rronment of new technology, it may be difficult
- to coordinate platform-specific.investments. - -

Theories.differ about exactly which agents

‘have difficulty coordinating:which decisions.
‘These differences are not trivial, because each
‘type of assumption leads to-very different pol-

icy conclusions about the desirability of pet-

sistence. - Sellers’ - roles:“in - persistence.are
variously interpreted asefficient coordination
‘or exploitative prcservatlon ofa:
-pOSlthﬂ R z{_:--:f'f ?‘

onopoly

.- The overriding message-is: that: mdustry
structure can be understood if oné focuses on

platforms, not necessarily firms. Consider the

insights this yields. During the early years of
this industry; the firm and its platform were

neatly synonymous. For example, IBM kept

tight-control over:its proprietary technology
embedded in thei system 360/370 and. its
descendants. With. time, a-rather:substantial
third-party software and peripheral market

.grew up-around the platform, though IBM

managed to retain a large degreeof control
over the standards, v
- In more recent experience;: the: dommant

'pla;forms became less centrally controlled. The

most popularplatform in the late 1980s-was a

descendant of the IBM PC, often.called Win-
tel (Windows and Intel). From the beginning;

this platform involved thousands of large and

small software-developers, third-party periph-
‘eral equipment and card developers, and a few
‘major playersin the hardware (IBM, Compag,

Dell, Intel) and software industries (Microsoft,
Lotus; and so on). Control over the standard
has completely. passed from IBM to Intel and

‘Microsoft, though neither firm can yet unilat-

erally dictate standards to developets (though
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ahead of time for-the'devel- ~ “The overriding message is that:
-opment: of -.thousands : of BRI
application programs.: Firms industry structure canbe . - -
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The emerging client-server -

platform has not\-yet« i

standardizeclarouhd«mfewkey
: components, leavmg many

unsure about who controls

what. Am1dst this conﬁlslon,

vendors ﬁght for control over:

plecesof the emergmg e .

standard.

both are trying). Indeed, the

fight between software; sub-

.component, -and - peripheral
vendors:::

and Intel’: and

Microsoft- continues today,

lying at the heart of ongoing

antitrust investigations. s
The complex and changing

sponsorship structure of the

PC tellsusalotabout the the-

‘oretical robustness of the pos-

itive . ‘theory .- of - platform

-+ «concentration and persistence.
.- Rapid-and coordinated tech-
‘nical’ progress has kept this
platform in a dominant posi-

- tion for a'decade and ‘a half,
“:which covers many . genera-
' ‘. tions of products. This-is:a
- rather remarkable outcome in

llght of the rate of technical change.

_ More affirmatively; the equilibrium supply
'of platforms is concentrated even when the
rate of technical change is extremely fast. In
equilibrium, existing platforms tend to per-
sist. These outcomes occur whenever buyers
-and sellers jointly value compatibility in'a
‘wide variety of industry structures, even those
in which the equilibrium supply of firms is
not:concentrated or when firm | permstenoe is

in'doubt.

~Howdo: these: 1deas apply today> The
emerging client-server platform has' notyet
standardized around a few key components,
leaving many unsure about who controls
what. Amidst this confusion, vendors fight for
control over pieces of the emerging standard.
Intuit would like to: detetmine standards in

‘home banking; Netscape or Microsoft in Web.

browsers, Oracle in network design and data-
bases, Sun in'network software; Microsoft in
virtually every aspect of client-server software

er-operating systems functions, IBM/Lotus in
shareware and electronic commerce, SAP in
:enterpnse computing, and so-on. =
By definition; the strategies of these ﬁrms
overlap and conflict over the platform. All

firms want to sell products; use competn:rve :

suceess to achieve control of the emerging
platform; and be in-a posmon to-control tech-

nology design for years to come: These con-
flicts shape important parts of every firm's

dﬂ = |EEEMICRO

product design and distribution:strategies.

Forces for change

-“Most disruption to-market relanonshlps

‘comes from outside a segment: Yet, if histor-
ical patterns are any guide; such events infre-

quently govery:far." More to the point,
attempts at disruptive entry were somewhat
common; but success was not: The interesting
and somewhat puzzling question is this: since

the menu of technical options changes so
‘often-and so rapidly; why is it so-hard to rad-
ically disrupt market relationships? Why don't

the names ‘of the leading firms change each

year? What does it take to successfully dlsrupt

existing market relat10r1sh1psP

New plat!urms

Consider the founding of a whole new: class
of computer platforms, like mini- or micro-
computers: From a narrow, technical perspec- '
tive, these were radical developments; taking
advantage of expanding technological opp-
ortunity to introduce whole new classes  of '

products. From a-competitive perspective,

however, there has been very little disruption

‘associated with these events. Successful found-

ings have tended to-avoid competition with

existing computer platforms; instead creating

new segments for. prevxously unserved classes
of demanders. : - ;
*‘Established commercnal platforms are very
difficult to dislodge due to the strong ESC and
backwa;rd—oompatibility forces in commercial
computing. Since commercial computlng plat-
forms need expensive marketing campaigns, it

is cheaper to start a new platform in the non-

commeraal (ot technical) arena. Of unserved

users; technical users” needs tend to be fewest,
particularly since this class of users does not

demand that platform components work well
right away. Hence, new platforms have typi-

cally served the technical demands of users
“such as scientists'and engineers. - ~
but particularly core client-software and serv- -

“The historical record will not necessanly
<demonstrate that firms understood this strate-

- gic argument and deliberately avoided estab-
lished platforms. It is probably a better theory
that industry equilibrium initially. selected

those firms that found cost- and competition-

-avoiding strategies. Later, by the early 1970s,
‘new entrants into-the minicomputer industry
‘understood - this: strategic logic -very well.
Hewlett-Packard; upon entering the technical

mlmcomputer buSlI’lCSS, was very cogmzant of

‘the costs of competing for commercial cus-



tomets and the marketing strengths HP already
had with technical customers. It also accounts
for the formidable competition HP ‘might
expect from established commcrqal prov1ders ?

Moblllty uf platfurms : -
Some entry-costs are lower when p[atforms
1move from an old customer base to-a new one.
Examples of mobility in computer platforms
include the creation of the commercial super-
minicompiter from the technical minicom-
puter and creation of the office PC from the
hobbyist microcomputer. Adapting an' exist-
ing platform to a new kind of use costs less
than creating a new; fully capable platform.
Simply put, many of the existing components
of the platform can be reused. In general, the
reused components are usually technologies;
firms must make new investments-in market-
ing connections; setvice networks, and so on.
- Even with these lower costs, any entrant
platform must sell to an'existing platform’s

" main customer base.: Thus; it'confronts the

. ESC and standardization forces leading toward
persistence of the opposing platform. Oftena
platform moves to a-new use that'was previ-
ously badly served, rather than continuing to
serve the main body of customers in a pre-
existing segment. Commercial- supermini-
computers, for example; serve customers much

like traditional mainframe customers, ‘but in.

smaller departments.or firms. :
The conflict between the entrant’s IOWer
costs and the incumbent’s advantages can be
- resolved in a variety of ways, and neither fac-
. tor dominates. Platform mobility canlead to

competition and expansion of the range- of :

commercial computing uses.

~.As with foundings, mobility has: brought
the industry closer to disruptive-competition,
but it tends to:avoid direct competition with
incumbernit platforms. Unlike the analysis of
founding, potential-entty of mobile platforms
necessarily' comes from existing-platforms;
hence, the structure of industrywide supply is

akey determinant of outcomes: In historical

experience, mobility is rarely.competitively
disruptive to established dominant platfotms.

- Asan example of a less-disruptive platform,

consider the entry of the commercial mini~

- computer. The development of distinct mini-
computer and mainframe segments left a gap
among small- commercial - sites, such - as
medium-size firms or departments in larger

firms. Mainframes were too
expensiveand minicompuiters
lacked software and other sup-
portsetvices. The invention
by entrant Digital Equipment
Corp. “of ‘the - commetcial
superminicomputer was the
breakthrough. From 4 hard-
ware engineering perspective,
DEC’s supermini platform,

called the VAX series; was very similar to its
techinical ancestor, the PDP series. However;

from a'marketing standpoint; the supermini
category wasnew. DEC coordinated develop-
ment of the components of a commetcial plat-
form; including software, * setvices, -and
support: Over the next few years, many dif-
ferent firms became part of the VAX network,
providing software; services, and so on.

* The'virtue of the superminicomputer ovet
a-mainframe was its combination of conve-
nience; capacity; reliability; and low cost for
small applications. This initially appealed to
expetienced users who were dissatisfied with
the 360/370 platform; suggesting that-users
would be willing to pay for considerable service
and eustomized support.*>' Tralso appealed-to
geographically remote divisions in large orga-
nizations that did not wantto contact a cen-
trally managed mamframe through low-grade
communication-links. s o

* After-aninitial: per-lo'd of innovation in-the
components, superminicomputers began to be
adopted for simpler commercial uses left
behind by mainframes. These systems also
began to compete at the margin for mainframe
sites. Over time, the supermini segment took
onincreasing ESC and backward-compatibility

“equilibrium features, with corresponding ten-

dencies toward concentration and petsisterice.

This entry into commercial computing was
cheaper than the creation of awhole new plat-
form because it involved the mobility rather
than the creation‘of platform components like
hardware: It was more: competitive than a
founding becduse there was less product dif-

ferentiation betweenexisting and entrant plat-.

forms. Superminicomputing impinged on the
mainframe’s traditional commercial customer
body; but did not retain all the size and capa-
bﬂmcs of the ma[nframe platform

Potentlal emry and the future

- All participants in existing’ platfort‘ng both

As the computer industry has -
matured,‘so too has the
possibility for mobility of -
platforms. -

essecsssesssense
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_ used on a dominant platform.
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It is rare in the computing
industry of -tbdayéfor:,.any»ﬁrm :

to fully control all elements.

{
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buyers and sellers, approach
new-opportunities after long
periods of investmentin plat-
form-spcclﬁc components. It
is very costly for a new plat-
form to: re-create ‘the same
investments: found with- old
platforms. After some:invest-
ment in-.components,a plat-
form has sufficient capabilities
t0 move towardysomewhat more contested

“bodies of demand, Ifa new platform suceeeds,

it.can eventually grow strong enough to move

.into-another platform’s main market. -

. As'the computer-industry has matured 50

oo has the possibility for mdbllrty of platforms;

From:the perspective of any given:segment,
there has been an'increase in potential compe-
tition from outside ﬁrms and possibly mobile
platforms. From the perspective of any estab-
lished platform; there are more opomtni,ties,to
someday: expénd into another’s segment. .

- Indeed, this-trend. lies behind the most
unique fcature of today’s: market (by. hrstoncal
standards)—the division, of technical leades-
ship among so many firms. This is not like the
industey-of two decadcs ago in which.a-small
number of ﬁrms such as IBM; DEC; and
(arguably). Univac; Butroughs, CDC, NCR,
Honeywell, and Wang led the pack. This is

- an industry in which dozens of firms lead, and
any of them could potentially move ahead or

fall back. This list includes IBM;-Compagq,
Dell, Intel, HP, Microsoft, Oradle, Sun; Cisco,
SAP, 3COM, EDS, Computer Assocrares,
Novell, and on and on: :Nobody: owns.the

" dominant platform teday: Instead:it is more

accurate to-say that many firms shephierd
development of important components with=
in:the commonly -used: platform ‘ :

Vemcal dlsmtegratmn

- As noted, itis rare in. thc computmg 1ndus—

try of-today-for ‘any firm to fully controlall -

elements used-on a: dominarit platform: This
raises many. difficult questions about how to
interpret firm behavior in:segments: that have
experiénced: vertical disintegration. i

-~ When different firms possess roughly equ1v—
alem: technical skills and supply complemen-
tary componenrs, techn' leadershrp iseasily
divided among them. It is quite difficult to
maintain leadershipover.a:platform: under
such conditions. In this type of world; firms

seem to take one of several strategies: One
strategy is.to act-as.coordinator for a whole
array of third-party.yendors, all of whom com-
mit resources to a new platform. For example, -
Sun Microsystems has a good reputation for
standard coordination standards due to-theit
good:standing within the developer commu-
nity. This strategy-hopes to retain the advan-
tages of speedy product intioductions without
sactificing too:much control over a product.
.- Most vendors, however; rarely have the
opportunity (of the fesources) to introduce
and coordinate an entirely -new. platform.
Instead they must make-peripheral compo-
nents-or software for. an existing ‘platform.
Long-term strategic issues for these vendors
involve the fréquency of their upgrade cycles

* and.the extent to which they can use propri-

etary standards. Vendors must decide whether
they ought to respond-to rivals that alter their
complementary products, whether they ought
to merge with other firms to cover a wider set
of products within a platform, or whether they
ought:to:build praducts:for: more than ene
platform. These are the central strategicissues
in vrrtually all companies. 0 e
 The interesting feature of all of these dccr—
sror;s is that they inevitably have important
platforme=specific elements to them, involving
issues of control and platform development.
Hence, even in: a. vertically: disintegrated
industry, the day-to-day existence’ of most
firms becomes intertwined with platform-
wide issues over platform development.'t . -
- Thus, as every paranoid CEO knows; the
wrongstrategic choice canshave massive con-
sequences. For example; in the mid-1980s,
Lotus CEO Jim Manzi decided to fully sup-
port:IBM’s OS/2: and. delay. support for
Microsoft Windows, This. was ‘part.of an
attemptito slow-down the acceptance of Win+
dows, and ithinged on the incorrect assump-
tion that Lotus had sufficient market power
to sink.orfloat any operating system-platform.
This decision delayed: the release of 1-2-3 for

- Windows 3.0, deaving the:market entirely.to

Excel at an early crucial stage,-and it (along
with a few other related: errors) effectively
doomed Lotus: spreadshcets 10: second—ratc sta-
tus: forevcr ’

Enmpeimve nrashes s i
- Many have mferred from the: expenence of
the PC market that competitivecrashesiare fre-



uent and easy to accomplish. Coincidences of
rcumstances; like thosé uriderlying the entry
fthe PC, do not arise wrth any great frequena
Zincomputing, - -

By 1980 the PC market had already grown,
largely:to satisfy a hobbyist demand. The
icxrstmg 8-bit<architectures, which had .not
been developed by IBM, had'aged technical-
ly-more rapidly than expected and needed:to
e replaced with a-16-bit hardwate architec:
re that would permit larget and mote pow-
tful programs. This need could have been
et by a variety of responses from:new:or
xisting firms, , , i
- IBM’s strategy combmed wWo elements in:an
‘open architecture. Abandoning the vertically
integrated strategy it had used in other seg-
ments, IBM used other.firms’ technology in
key-areas such as the microprocessot; the oper-
ting system;.and many applications: Fhe
rchitecture was: open in-a-second; distinct
nse.Anyfirm could add hardwate or software
mponents to an IBM-compatible PC, and
entually any firm could make an IBM-com-
atible computer: -,

~With the passage-of time, hrstory tends to

f today’s market structure. So analysts tend to
seus ot IBM s later failures, misunderstand-
¢ its-carlier successi The strategy. of IBM’s
oca Raton-based PC: team led to a quick
troduction, a marketing splash,:and spec-
cularly large hardware sales for many years.

BMs: marketing capability and reputation

ent platforms:?'®. Growth was rapid and
es were enormous. By the mid-1980s; the
ardware dollar sales in PC platforms equaled
ales in mainframe platforms (and exceeded
em by the end of the decade). The:compet-
ive effect was also substantial: After IBM
roduced the PC; the number of platforms
wailable to buyers decreased in ashort time.
This was the first competitive replacement of
7 established computing platform by another.
‘tarity ‘of such-an-event illustrates’ the

astance. First, there was.an-entrant.(IBM) with
ong market and: marketing position from
ide the segment but within the industry.
econd, the entrant came in without under-
utting its position-in its own.'segments; so
BM's managers-did not initially delay their
on due to concerns about cannibalizing

ighlight only the extraordinary-eventsinlight

elped overcome the advantages of the incum- .

»components that had been bu

markable coincidence of circumstances in this

e)d,stfing‘ product lines. Third,

the incumbént\platforms‘ wete The.ﬁghjt forcontrolof . .
facing an abrupt. and techm- ’ ’
cally: uncertain fransi technlcalstandards isan. .-

their architecture; in: this case
from 8-.t0:16:bit computing;
IBM was prescient andipicked
the- forward-looking, faster
chip. Fourth, the ¢ntering plag-
form's:open architecturé and
vertically disintegrated market .
structure: 'met - the - matket’s
need: - for raprd technrcal :
advarice. L Sl
More: generally, hanges; invertical indus-
try structure have underlined entrant success
in recent: client-server platform experience.
Quickly executed; mobility-based:entry is-eas-
ierin a vertically: dlsrntegrated market. Indi-
vidual platform - domponents. rathet than
whole platforms.can move to: new segments.
The client-server platform:takes the best-of
existing ‘microcomputer platforms and ‘the
cheapest of powerful computer. platforms: A
wide variety: of firms: compete 1o steer the
direction o% anewly assembledplatform, lead-
ing to.a new kind of competition in which a
very new kind of computer firm succeeds. -
- From the 1960s through the early 1980s,
foundings and mobility expanded the range of
computer market segments; ultimately offer-
ing capable computers for both technical and
commercial uses. Through thie 19805, all these
different market segments advanced in paral-
lel, with different kinds:of customerfso tech=
nologies;: and supplying firms. In the

ent segments: combinedinto new. platforms
and-moved into competition with some of the
longest-standing commercial successes.

+Fhe recent transition in the industry was the
inevitable; but very difficule to foresee; conse-
quence of long-term trends. First; consider
inevitability. The supply of potential enitrants
grew as platforms serving differenckinds of uses
grew up in distinet segments; out of comipeti-
tion with one another, and developed distinct
technical and: matket capabilities. Vertical dis-
integration-arose because small firms i rtrally
could take advantage of economies of special-
ization, especially related to rapidly-changing
technical:possibilities-in. component markets.
Second ithink about the difficulty to foresee.
Could IBM; the: trad;tlonal dominant. ﬁrm,

~ :
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important facet of competition
between vertically .
disintegrated firms producing -

: for the same platform.
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New platforms tend to be -
“founded within engineering '
markets first before moving; if

at all, to commercial -+ -

customers.

have headed off the competi-
tive threat? Probably not. The
key damage was done long
before IBM kriew there was a
threat; which was also long

~ themselves knew they were a
*_ threat. Thus, the demise ‘of
IBM’s position occurred due
to the changing nature of
competition and.competitive
equilibrium in the industry.

_ Diffusion of lient-server platiorms.~~~~* -~

It is impossible to understand the competi-

 tive crash without understanding the pattern of

« _ diffusion of client-server technology. To do that,

‘IEEE MICRO

we must understand: that users-also invent to

) \)nia'ké the new technology useful. Tim Bresna-
han, a frequent coauthor,

and T have coined the
term coinvention—the amount-of inve'ntion
users must perform after they adopt a system.?

- All'in all, coinvention costs are driven up
by three factors: the complexity of comput-
ing at a user enterprise; the idiosyncrasy of
computing demands at establishments, and
the depth of vendor markets for software
tools. The first two are features of buyers that

change very slowly. The last one, a feature of

the client-server industry in its early years, has
gotten better over time. &

“Ivisa cliche to say that the markets for soft-
ware, tools have been getting thicker and bet-
ter. Capabilities have been growing everywhere.

* Lessons are being shared (through vendors)

across enterprises. It seems only a matter of time
before this market standardizes on a few key
software tools, protocols, and design doctrines.
These will bring down: the costs of customiz-
ing a client-server to user needs. o

One of the hottest topics today is associat-

“ed with standards on new platforms. Stan-

dards come from many directions, using parts
of Windows NT, Java applets, Unix tools,
Novel netware, TCP/IP, and dozens of other
products from dozens of othervendors. In
general, standards are not proprietary when
buyers have choices among a vatiety of tech-
nical solutions; but they are when they force

-vendors to-be:open- or risk losing business.

Thisis because; if they can help it, buyers do
not desire proprietary solutions to their coin-
vention problems. ‘That said, there is a grow-
ing realization that many firms are placing

before the potential entrants -

proprletary technology on servers all over the
world: The Java/NT fight is only the most
recent and highest profile example. -

- The appropriate business model has changed
in client=servers over the last few years. In the
early years; the sales were made from comput-
erengineer to computer engineer. Many engi-
neering firms and software start-ups thrived in
this situation with a'less than perfect product.
Many of these firms, from SAP, Cisco, and
3COM to Oracle and Sun, are now trying to
make the transition to providing products for

* commercial users: Commercial users prefer the
 reassuring handshake of a large firm and a sales-.

man in' a suit, which-plays to the comparative
strengths of traditional firms such as IBM,

EDS, and Andersen Consulting. These tradi-
tional vendors could get into this game late and
still dowell, despite the built-in ESC factor of
the older firms. So too will many third-party
consultants and vendors who translate lessons
of the past into tools that users need today.

Again, the eventual structure of the market isan

open question.

~Remember the role: of coinvention—
vendors invent and sell; buyers coinventand
customize. The vendors and technologies that
succeed are the ones that find ways-to lower
the buyer’s coinvention expenses. The seg-
mentation that arises, if it does arise, will fol-
low the ease with which buyers coinvent and
vendors meet thenr needs. -

Furmulatmg strategy when platfnrms are fluid

Despite the size, complexity, and technical
turbulence of the electronics industry, market
relationships in the computer industry tend
to follow a few important patterns. Market
segments tend to be organized around plat-
forms. A small number of platforms tend to
dominate any segment at one time and tend
to dominate it for a long time. New platforms
tend to be founded within engineering mar-
kets first before moving, if at all, to commer-
cial customers.

“Once established, dommant platforms are
not easily dislodged, and if they face compe-
tition from anywhere; it is from previously
distant platforms. Disruptive crashes of mar-.
ket relationships tend to be rare because so
many forces prevent established platforms
from losing their preeminence. ’

‘While the main thrust of this investigation
has been positive in focus, there are-many



implications for policy formulation: Compare
. common arguments for and against what
firms ought to do agalnst what tendsto hap-
penin practlce

Emergance of dnminance after the cnmpetitiVe ﬂésh

Today’s competitive crash seems to be one

of those rare disruptions to market relation-

ships. Eventually; there should arise only a few

dominant platforms-that petsist over long peri-
“ods. For now, however, market boundaries will
blur until the diffusion of client-serversystems
determines how the platform will: segment
users; if atall. It is not yet apparent which early
standards will persist, unify; and coordinate
different firms and *uéc‘rs,’or fade away.
IR ‘ :

Persistence of incumbents -

. As one thinks about formulating strategies,
cither as an investor ot as a technology watch-
er, during (what now appears to be) this era
of transition to client-servers, historical pat-
terns ‘provide some guidance. First, there
should be a presumption-that existing market
relationships will persist into the future. This
is not the same as saying the industry will

remain technically static.or that all relation- -

ships will persist. Incremental advances will
be incorporated into existing platforms by
existing vendors, if at all possible.

- IBM, Microsoft, Intel, Sun, and several

other leading firms that potentially control key -

components in future client-server platforms
claim they are under perpetual competitive
siege: This must be taken with appropriate
measure. None of these firms would stay prof-
itable if they failed to innovate; but none of
them would lose market share immediately if
they made a minor incremental technical mis-
take. One should interpret most of today’s
~ ‘competition in terms of attempts to expand
capabilities with the purpose of becoming the
dominant platform in client-servers.. =~

On predicting the direction of technical change
Any particular guess about technical direc-
tion is bound to be wrong. Yet; making such
guesses is central to investment strategies. The
menu of technical options represents an enor-
mous superset of the potential commercial
options under consideration by usersand ven-
dors: At best, several patterns can frame analy-
sis. First, thereare strong biases toward adding
incremental technical advances:into: existing

platforms and away from rad-

' from a technical standpointis
always large, but the list of fea-

sible -entrants from a com-

‘lytuned crystal ball; it will be

ical new platforms. Second,
the list of potential entrants

mercial standpoint ‘may be
quite small: Thus, to all but
the-analyst with the most fine-

difficult to distinguish between what is really

under siege:and what is not, who really has-

commercial momentum, and who is losing it.

-Additionally, what may havebeen appropriate

in one era and ‘with one set of platforms can
become outdated quickly; as the next eras plat-

forms come with differerit users, ﬁrms, or tech- «

nical foundatlons

'Cummumcatmns in verlit:al;rélatiunshipé L

In a market where vendors invent while

‘buyers coinvent and customize, close contact

berween buyer and seller facilitates commu-

‘nication to-aid in finding solutions to bottle-

neck ‘problems: - While: the ‘concentrated

structure of the typical platform seems to

work against sharing information widely; an
unheeded rush to abandon contact between

buyer and seller where no commercial rela-
tionship presently exists seems counterpro-

ductive for comvenuon actmty

Flrm cuntact in vemcally dlsmtegrated markets
The fight for control of technical standards
is an‘iniportant facet of competition between
vertically disintegrated firms producing for the
same:platform. This figh is simply a fact of
life. Tt pervades virtually every phase of market
development: institutionalized standardization

committees and related decision-making bod-

ies, joint-product development and marketing
agreements, and- contractual arrangements
between ostensible 1 upstream and downstream
suppliers.

"This fight cannot be vwshcd away or 1gnored
The principal social expense of these fights

seems to be a reduction in technology coordi-
nation within a single platform. The principal -

benefit s the check it places on the ability of any
single firm to determine the direction of tech-
mcal change excluswe}y for its own benefit.

Competltmn check on’ vertn:al relzmonshlps

Does competition among platforms limit

9008008 E0EELBEIESOOEITEPETINOIISOIR OIS
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evolve is essential to -
understanding how this

industry will evolve.
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‘There is no pointin reducing -
‘a market (as an end in.itself) if

-due to the strong tendency of a

..Dlt.lo.....'!...o'.........t'....t.
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the degree of concentration of-
concentration naturally arises

single platform to dommate |
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the scope of potential-abuse
of vertical relationships by a
firm that dominates vertical
relationships within a plat-

form?  This- question - goes
back to the IBM-antitrust

trial in the Uniited States; but
has many antecedents.': - -
/'The historical record .givos

mixed indicators.. On- one
.+~ hand, there seems 1o be a rea-
. sonable “presumption:: that

- ‘platform competition- does

+ ot limit. vertical .telation-

»shrps, at least in the short rimn. Established plat-

forms cannot be easily. dislodged, except by
unexpectedly mobile. platforms in. rare cir-
cumstances. Indeed, there seems little reason
for a broad presumption that the threat of
potential entry from another new platform will
alone restrain behavior: . ;

. On theother hand, the entry of chent—server
platforms seems different from the past. First,

- they-are not yet,platforms\largely defined
around proprietary standards; so the lessons

from the era of proprietary platforms: may be
inappropriate. Second, a client-server's devel-

- opment takes advantage of vertical disintegra-

tion in the PC market. Until such time .as

‘ standards are clearly defined; threats by buyers

to use driforent combinations of components to
form client-server arrangements may provide
a competmve thredt for exrstmg combmatrons

Use nf structural reiurm asa pnln:y mstrument

. Governments have been known to attempt R
to deconcentrate mrkets where firms appear

to have monopolized or attempted to-monop-

olize a product market. The popularity: of calls
to -break up Microsoft today echoes. this

antitrust tradition.. These actions may arise
from concerns about the inherently large size

of afirm ot its behayior. There is:no.point in
reducing the degree of concentration ofamar-
ket (as an end in itself) if concentration natu-
rally arises due:to the strong tendency ofa

single platform to dominate. Similarly; poli-
cies aimed at restricting established firms
(rightly or. wrongly: accused of :monopoly
behavior) may.only. give- rise to-another firm
that achieves similar ends. e
This would. suggest that pohcy—makers
should take a‘cautious approach to structural

‘reform if thiere is any-reason to-doubt its need.

If structural change is strongly desired by the

political process; a policy encouraging radical

change should not necessarily ‘break: up an
incumbent. Instead, it could favor:policy ini-
tiatives with a broad presumption in favor of

' encouraging platforms from 'p'otential entrants,

even entrants-not yet on the honzon

Gmwmg new plaﬁurms for tmlay ssystems o

. -As a-tesult of commercial initiatives from

,,X,Suri,»;Qnracle, and othets; itis popular today to

speculate about a future in which a reconfig-

ured client-server- system couisists of: thin
lients and fat servers. This contrasts with

today’s networks; which are often 2 hodge-

_podge of components from a variety of users
“for a variety of applications.

Historical patterns suggest thata new: plat-
form:of this type; like any new platform, will

sticceed if (1) it is first diffused to technical
~and sophisticated users, (2) it eventually offers

a:radical-new functionality that the old:plat-
form cannot imitate, and (3) it develops-into .
a platform:that uses or reuses the capabilities
of existing:platform components already in
place. Thisis a tall order for any new entrant,
especially in today’s market, where.competi-
tive forces are so unforgiving. Yet, it also

'strongly suggests that some types of commer-

cialization strategies will succeed; while others

~will-almost certainly. fail, which should help
- guide marketing and development.

N7 atdoes the futtrre.hold?, Itisa cliché
- :‘VV. that high-technology markets change
frequently: Despite such change; thisarticle tries -

-to show'that the same concepts provide insights

about market behavior this year, last year,; and
the year before that. These concepts also-repre-
sent my best guess about what wﬁl likely remain

relevant in the future:

- Thiatsaid;almost by definition somcthmg in
this article will become incorrect by the time it
is published: As:much as one can make a sure

: bet‘ih this industry; T am willing to make this

one: for the foreseeable future; the market eco-
‘nomics and strategies of the dominant firms will

- be interlocked with the economics and strategies
of the dominant platforms in use. Understand-
ing how-platforms evolve is essential to under—

standing how: this: mdustry will.evolve: - - - Wl
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