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The Operating System 5o Yhware Industiy
in 1994

Types of Operaiing Systems

05s can broadly be classified into four main elasses
(see Exhibit £): deskeop OSs, nerwork O3s, main-
frame and minicomputer systems, and specialized
niche CiSs.

Desktop 0Ss.  Desktop OSs run stand-alone desk-
top PCs and workstations. This segment can be fur-
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ther divided into three subsegments based on price:.
performance and volume of systems: '

1. The low price segment consists of products:

with suggested retail prices less than $200 per copy.:
It 1§ dominated by MS-DOS and Windows and con-:

stitutes about 75 percent of al} desktop machines:
sold. The other competitors in this segment include.

IBM's O5/2, Apple Computer's System 7 and System
8, and Moveil's DR-DOS products. The majority of
these systemns were installed on low-priced personzl
computers used for general productivity applica-
tions such as spreadsheets and word processors,
The low-price segment was by far the largest sep-
ment of the OF market with nearly 24 million units
shipped in 199314 million DOS units, of which

12 million bad Windows, 3 million had 08/2 units,

and 7 million had Apple System 7 units. This trans-
lated into a market of approximately $1.2 billion to
$2.4 billion.”

2. The bigh price segment of the deskiop market
is dominated by variants of the UNIX O8 which wyp-
ically retail for more than $800 per copy. The major
competitors in this segment are proprietany versions
of Unix—IBM's AIX, Hewletrt-Packard's HP-UX, the
Santa Cruz Operation’s SCO Open Deskiop, and Sun
Microsystems’ Solaris. Steve Jobs's NeXT had also
introduced a Unix derivative O5:—NeXTStep. These
higher-priced systems are primasily vsed for robust,
mission critical, horizontal or vertical corporaie
.applications run typically on a workstation or a
‘high-end PC. This segment was significantly
“smaller—onky 10 peccent of the size of the low-

ricea segment. Of the nearly 2.5 million units
shipped in this segmeat during 1993, Sun had 36
percent af the inarkst, HIP 24 percent, and IBM 20
reent.

% During 1993, a ¢ midnice segment had begun
mvcmerge between the high-price and low-price
segments. These products were typically priced
petween $300 and $300 retail. The major entrants in

1his segment were Microsoft's new Windows NT O8,

and Mavell's Unix product, Unixware, OS vendors
wewed his segment 45 a way (o differeniiate their
new products and segment their custorner base.
vepdors it the low-prce segment, sucH .as
Micrasofi, saw it a5 an opporluRity to extract value
[or the added functionality incorporated in their new

products while gradually migrating customers from
their existing sysiems. Competitors in the high-price
segment, particularly the Unix vendors, faced with
the growing threat from Windows NT and 05/2, saw
it 25 an_opporunity to deliver cheaper versions of
their systems t0 run on higher-volunie platforms
without cannibalizing their higherend products.
This segment had shown much slower growth pri-
marily because the OSs were newly .=leased, not
very sobust, and lacked many thisd-party applica-
tions. During 1993, fewer than 300,000 units were
shipped in this segment.

Netework OSs. As deskiop computgfs became
increasingly connected as client-server nerworks,
this segment began w show rapid growth. The
segment was dominated by Novell's Netware prod-
ucts; other competitors included Miciosoft's NT
Advanced Server and. Lan Manager products, and
IBM's Lan Server (a dervative of Lan Manager).
Some networks also used versions of Unix,

Mainframe and miricomprter O8s.  While this
segment had begun to show steady declines during
the late 1980s and early 1990s, it was still extremely
popular. The o main segments within this class
were mainframe Q5s, such as IBM's CICS and CMS
systems, and minicompoter sysiems such as DEC's
VMS system. As competition 10 mazinframes and
minis stiffened from workstations and PCs clustered
mn client-server netwotks, the toral mumber of main-
frames and minicomputers sold had declined
sharply, falling by more than 40% between 1990 and
1993 alone. Fewer than 19,000 units were sold dur
ing 1993. .
Markel ndclhes. Cray dominated the supercom-
puter market with its projrietary hardware and soft-
ware, Paratlel processing companies such as n-Cube
and Thinking Machines delivered theic own propri-
etary O5s which were customized o exploit the
power of their hardware. Fewer tham 5,000 paralle]
processing machines were sold each year. Small
companies, such as Groworks and General Magic,
offered sofrware to operate the emerging class of
personzl information devices,

Economics of 35 Business

Driven both by echnological advances and by von-
stantly changing customer needs, the economics of
the OS business continued to shift. Five fundamen-
12l characleristics underpin the economics of the
business.

Economies of scale in product deueiopme:zt.
The fundamenizl factor driving the 08 business is
the enormous economies of scale associated with
the product. Each OS requires 2 very large up front
investment in product development, resulting in
heavy fixed costs (see Exhibitg.). These develop-
ment expenses ¢an be borne only by a limited num-
ber of players in the market and serve as a bartier
to smaller entrants.

Having developed the product, however, addi-
tional costs were small. Varizble costs included
manufactuzing costs for decumentation znd prod-
ucts, the cost of training users and developers on
the use af the system, and the cost of supporting
customers. With the availability of CD-ROMs, costs
for praducing documentation and "manufacturing”
the product were nearly $5 to $15 per capy. These
represented less than 4 percent of the retail price’
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($150-$5003 for the Windows ©S," Training costs
represent only a very small fraction of total costs—
Microsof. reports between 1 and 2 percent of total
TEVERLES are spent on iraining. Most major systems
vendors, including Microsof, provided only limited
raining free of cost. Support costs tend to have
a fixed compoaent and 3 variable -component. In
setting up a telephone response center to provide
customer suppart for a new product, vendors do
Incur significant capital expendinzres, (Microsoft is
reported to have spent upwards of $20 millicn

EXHIBIT 2. Oparating System Daveiapment Costs
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developing a corporate response center for its Win-
dows NT O5.) Variable support costs come mainly
from the additional suppon operators required as
cusiomers are added.

Two factors mitigate these costs. Fully loaded costs
for a customer suppost engineer are significantly
lower than the costs of 2 software developer—Apple
Computer, for example, estimates the fully loaded
costof a support enginger to be §125,000 per year as
compared to nearly $200,000 for a software devel-
oper. Most vendors ireal suppom as an fmportant
profit center and charge customers for additional ser-
vices over a fairly limited basic service package.

Development costs for new operating systerns
have increased sharply over the years. The operat-
ing system purchase decisfon is a highly risk averse
choice 20d customers are very reluctant 1o switch
from their existing systems to try 2 new system, As
a result, OS vendars find it necessary 1o incorporate
significant Incremental functionalicy compared 1o
existing systems in order 1o encourage custormer
trizl. This has raised the cost of developing new sys-
tems. Moreover, the zdded functionality has dra-
matcally increased the complexity of the new
systems. As z result, very few companies have the
internal experise to develop and deliver a bug-frec
operaing system. Both these trends are expected o
accelerate in the future, further limiting the number
of vendors who can develop and market new O3g.
Long product life cycle.  Since an 05 takes typi.
cally berween four and five years to develop, it has
a fairly long praduct lifs cycle. The prolonged prod-
uct life ¢yele complicates the developmen: procesg
in kvo ways: first, & makes it difficult 1o develap
products to a specific set of customer neads which
have been identified in deil before the develop.
ment process 5 started. This requires Fairly ‘sianii.
cant shifts in product development priorities as
customer needs change, and the applications soft-.
ware market changes, typically raising total devel-
opment costs. Second, due 1o the extended
development process, it is di[ﬁgull te line up third-
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parcy support from hardware vendors, resellers, and

18¥z at the start of the development process. Third

patties typically take a wait-and-see approach to dif-"
ferent O3 plattorms, preferring wo get 2 market

response to the product before making a cornmit-

ment to it as a strategic platform. Therefose, devel- -
oping an QS is 5 very risky venure requiring

subsrantal resource commitments while bettng on
customer and third-party support. ,

Iong prayback period The economics of the

business are funther complicated by the long pay-

back period for the products. Three Factoes lengthen

the pagback period. First, the long product devel

opment cycle extends the time for initial product

release. Second, the customers purchasing ©5s are

highly rislk averse, and are unwilling to Cut over 1o

a new system uniil they are certain that it enables a

substantial number of new applications. Enabling

many new types of applications requires building

significant commitrnent to the platform among [5Vs,

a slow process. Thied, customers are also unwilling

1o make a commitment to 4 new system umntil they
are convinced thar the platform is stable, and most
of the software bugs have been worked out of the
system. The vast majority of customers typically
delay purchasing the product unti at least the third
release, futher extending the payback periad.

These three faclors together lengthen the payback
peciod, making it difficult for many competitors w
afford the sigrificam resource expenditines required
10 develop 2 compelitive O5 product,

Distribution economics vary by channel Dis-
tribution channe! economics are a larpe pan of the
total cost 10 the custamer. OF vendors primarily use
twotier, indirect distribution channels, The three
maost inportant channels are: (£} bundled with
haedware and sold by computer makers (OEMs),

gxHIBiIT.3  Economics of OEM Channet
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_{2) bundled with applications and sokd via resellers
. (VARs, 8Is, I5Vs), and (3) as standalone products
through retall channels (Egghead, BusinessLand).
The OEM channel offers far higher margins than
the other channels due to the low costs involved at
both tiers (see Exhibitd ). By preloading the OS on
a PC or workstation, the OFM eliminates incre-
menial distribution costs and keeps sales and mar-
keting expenses o the minimums In tum, the OF
© vendor bears very linle incrementgl expense to
sapport an OEM (limited selling and marketing
cost; alenost ne distbution and manufacturing cost
since the vendor ships the OEM a gingle master
copy of the software for the OEM to duplicate). As
a result, pross margins from the OEM channel to
the O3 vendor are very high compared with other
channels (see Exhibit £). Further, the QEM channel
shows the least variability in unit shipments and

Royally  Microsoft  Microzof :

represents a stable source of royalties o the OS
vendor. Therefore, 05 vendors that control the
QEM, channel can derive sustainable competitive
advantage relative to their rivals,

Upgrade economics. The 0F business is funda-.

mentally attractive due to the encrmous and steady
cashflows generated by the upgrade business. The
development cost associated with the produciion of
an QS upgtade is very small compared with the new
05, Also, an OS vendor has very low customer
churn {loss of insalled base of customers) due 0
high customer switching costs. Switching costs are
high because it requires changing the complete
application suile in 2ddition © the 38, retraining
users unfamiliar with a new system, and, frequently,

EXHIBIT 4 Economics of Relail Channel
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purchasing new hardware since the sysiem reqaire-
ments (disk space, RAM, bus perdformance, etc.) of
©Ss differ congiderably, Finally, having purchased
an O35, customers lend o purchase most new
upgrades, Over the tast five yeams, estimates indicate
that roughly 32 percent of Microsoft’s customer base
upgraded on interim releases (the "dot’ releases)
while nearly 75 percent upgradad on major releases.
The numbers were even higher for Unix with neady
70 percent purchasing both interim releases and
major releases. Customers choose (o upgrade either
to be able 1o use the most current versions of the
applications developed for the system, ar to ensure
that they continue to receive customer service and
support from the systems vendor. The wpgrade
stream of cashflows makes it extremely attractive for
vendors to widely proliferate 2 new O8 by pricing it

aggressively and then recovering their investonents -

from the upgrade stream. Rick Sherlund, of Goid-
man Sachs, estimates the potential revenue stream
of Microsoft's Chicage product (the next upgrade to
Windows) to be between $700 million and $1.5 bil-
lion over the next three years.

Misperceptions of the nahire of the business have
frequently led even large systems vendors with
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significant industry expentise to make strategic mis-
takes. The most prevalem misperception was that
price could be used to encourage customers ko
switch from their existing 08, When an Q5 is
refeased, the vendors have already spemt a lot of
money for product developmeni. Vendors end oo
consider their development expenscs as sunk cosis
and frequenily price their product to cover their vari-
able costs. Additiomally, vendors recognize the
upgrade pature of the business and tend 1o pursue
penelration pricing strategies. Beginning in 1993,
prices began to plurnmet. IBM drapped the price of
0§/2 from $455 wo 599 and typically sells it afier dis-
counts for less than $50 per copy. Microsoft
responded, pricing Windows NT ar $29%, consider-
abiy below the $795 to $895 prices for Unix, its pri-
mary competitor.  While wvendors aggressively
compete on price, dara collected from various indus-
iry surveys indicate that customers do not perceive
price to be a very important factor in their purchase
decision. Hence, while price should be lowered to
the point where price fs no longer a barier o cus-
tomer purchase, further price reductions have
proved counterproductive and destroyed margins.

Wide gaty between winners and losers. New
Q3 praducts can either be priced at the low end of
the market or at the high end. 08§ vendars there-
fore face z dilemma when bringing new products
to mirket—how should they price their new prod-
ucts? With the continued commoditization of PC
hardware and the associated decline in prices and
miargins, OEMz are reluctant to burden their ma-
chines with high-priced 0Ss. Therefore, pricing
2n OS5 too high can limft it 1o very high-end sys-
tems zud prechude its establishing a broad horizon-
tal standand,

The vendor can price the OF in the iow-price band
and bet en generating a large tnstalled base and a
substantial. upgrade revenue siream. Should the
vendor fall to achieve significant market penetra-
tion, it becomes trapped in a vicious “low-price, low-
volutae™ cycle. it cannot afford to lower prices
significantly since 1t is already cash thin, and stil
lower prices may not generate incremental vohime.,
Additionally, it cannot raise prices easily—since the
product is not competitive at'a fow price, raising
price is likely to Further worsen its competitive posi-
tion. These factors therefors create a wide gap
between winners and losers, Winners, such as
Microsoft, generate enormous cash flows and anjoy
very high market valuations. Losers could spend
large amouns of capital and fail to gain any share. It
is estimated that IBM spent nearly $4 billion between
1985 and 1993 on the 0O8/2 product alone,

Answer the following problem sets in Chinese as much as possible.

[N}

1.(60 points) What is the structure of the aperating system industry in 19947
What are the major customer segments in the industry? In 1994, how
attractive is the OS industry? For Whom?

2. ( 40 points) What are the key factors governing the economics of the
operating system business? Are they likely to change? Why/Why not?
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