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FOREWORDS

One of ICRIERs thrust areas & Trade Dpenness,
Restructuring and Cosnpetitheness under  which
saveral studies have been wundertaken w try and
analyre determinants of competitiveness in specific
industries and suggest suitable public poficy acticn
This stusdy, by Professor Rajat Ratharnia and his team, is
thie first stucky in India that analyses competition,
technology and related issuas inthe Indian computer
servar Industry, with a focus on malnframe
computing, The study uses both the traditianal
Strwcture Conduct Performance (5CP) paradigr and
the Mews Economics of Industrial Crganization for
conducting the analysis. it finds than while the high-
ervd market is kighly concentrated, bite adoption has
fortuitouwsly resulted in usars being able to avaid
many af the costs assaciated with being locked into 2
properictary tl:\{hrln:_:-lugy sch as the mainframe,
Thase costs, although low at present, are by no
means [rrelevant since migratien frem the z
operaling systerm |05 owned by BW and tied toils
mainframe hardware t2 an alternative platform is
undeniably mcky.

Tharefore, while there is no irmrmediate public policy
concarn for this industry, it is impartant 1o raoagnize
that expansion in the iretalled base of properietary
mainframas could possibly lead to walfare losses like
those repoited for Europe and the US dus to the
abvilivy of the wvendor to contral prices charged from
locked-in clicnts. This study sugoests o pessible role
for the Compstition Commission of Indla in this
regard and the adoption of 2 ferward-looking
ragulatory stance that prevents | T systermn yandor
lock-in from establishing itself as the norm in the
Indian ecanarmy. Econaimic benefits to India of such
“pre-emptive” action could be significant bothinthe
short and long teom. | hope the study will contribute
to infarmed palicy rakirg inthis area and also be of
interest 1o acadernics and researchers,

B

(Rajiv Kumar}

Incicys has boon working on 3l faoets of growth and
peegress of the Indian econoayy for the last decade. it
has undertaken studies in economic geagrapdy,
campetition, requlatory and policy analysis, social
sector development, ongoing changes in
Infarmation, Communication and Technology sector,
ere, Increasingly Indicus @4 partnering  with
astablishad and respected academic and policy
Institutions in order to bring together the best and
most exparienced minds in the country for
invastigating emerging economic and  social
rasearch questions and suggesting the way farsarnd.

We are pleasad to partner with ICRIER for this
particular stedy which brings together Indicus's
expertise in the domain of interface Between
techinology and competiticn and the experience of
ICHIER In ind ustry analysis. This is a unigue and a first
ol is kined st ud:lr in Irecdiae that looks @t cornpetition in
the rarleet of high end computing, Inthissenseitisa
fareard looking study as going ahead, Indiz's nesd
lar a dynamic competitive market in this sector will
biecorme critical for its development goals, especially
givan the large scope of applications that this
tachinolodgy offers.

This study wiould be of Interest to academia, polcy
makers and civil society organizations in
vnderstanding the importance of competitien in all
itz facets as wall a5 the way forward In this market. |
congratulate the team for an excellent and highly
informmative study,

,:':;Mmi Elrl.‘-"lﬂ-i'i"‘"
iLaveesh Bhandari]
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ABSTRACT

ary littla Is know about the extant and nature of cornpatition in the mainframe and associated sarvices
market inlndia, Thisis the first study to analyze competition and related issues in the Indian server market,
with an extensive focus on mainframe computing. Structural indicators of competition are estimated
wsing secondary data poross differant segrnents of the sarver market Thess rewveal that the rmarket is highly
concentrated, especialty inthe high-end segment, Concentration progressively reduwces in the mid- and
antry-level segments, respectively, Since structural indicators of competition de not always eflect or
irmply ahuse, firm conduct is gauged from an extensive primany servey of esers and vendars, The sumvey of
eers seross different size classes and verticals belonging to both the private and public sectors reveals
Thit by Baesing Lte starbers, Indian users s able fo avoid roarmy af the costs associated with Being locked
intoa propeisetary echnology such as the mainframe. While competition to the mainlramee bos developed
i recEnl Lemes, our survey also poants to the dilliculy of migrating aeay Trom s propastary technedogy
auch as the 2005 cwrsed by 1B and tied o its mainfrarme hardwsare, The low installed base of sech systams
in India compared 1o Burape and the United States implies thar there are ne immeadiate public policy
concerns in this regard. At the same Ume the report cautions that expansgicn in the installed base of
mainframeas with the proprietary 2/04 could lead 10 welfare losses like those reported for Burope and

sugoests a possible role for the Competition Commission of India (CC1 undear the existing legal framework,

JEL Classification: D4 820 00 L2014
HOEY WORD'S | Movke! Siruciure, Ant-Covrpeiitive, Antiruer Loy Campetition. Conceniralion, Monoool, Reguiction
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EXECUTIVE SUMMARY

Albeit rapld technclogical develepment was
cupected tooring the death knell for mamframe
computing as smalkr compuners became mone
ponverful and micraprocesson more multipurpose,
awver theyears the mainframe has becomsa even more
poweerful and wversatila, At the same fime, fvals of
IEM, the anly surviving mainframe vendor, have alia
come wp with a wids rangs of mainframe-like
products 1o provide more competition in the high-
ernd sereer market, This study focuses on
uncdarilanding the nature and extent of carmpetitian
in the server market in India by investigating kath
structure and condiect,

The definition of the serear market |5 a tharmy ssua as
there is no universally acceptable standard,
Although there are at keast fee traditiona! ways of
segmenting this rnarket - by sapver handware brand,
by sarver salling pesce, by servar operating system, by
typres af processar, by number af processar sockets
in the markel - keeping the cbjective of the sudyin
mind, we use the fiest bwe definitions. Global 1T
markat research firms swech as Gartner and (DC alsa
classify the server market by oversge selling price
and, thersfare, this Laonomy makes i easier o
compare our findings for India with the findings for
the Bramdar Asia market and the warld market asa
whale. We wie the following price bands to classify
thea markes, with US4 100,000 as the cut-olf point far
the high-end corfiguration based on owr finding
that the Indian mareat is elatively mome ‘prce
g iRive

Prices (US4, at current prices

< 25,000 Entry-level servers also
known as volurne sepesr
rmarket

=25,000-100,000 Mid-range entarprise senver

market

=100,000 High-end anterprise server
market, including

mainlrames

The structural estimatss of compelition ars
measured using the Herlimdahl-Hirschiman Indas
HHI!, wehich is detarmined by adding the sgquaras of
the rmarket shares af alf fiems and C4 [market share of
the top d firms in the segment]. We dothis o bath
ravenua and shipment data for the APAIC regicn as a
whinle aind for individueal countries. IFthe Herfindahl
is low, there ane many compeetitors and eaercising
markat povesr should be dificult: a high Harfindahl,
an tha other hand, results Ima concentrated markar
in which price rises may be easier to sustain, The
rpmbiers show that the high-crd server market on
average is more concentrated than the mid-rangs
miarkat, which inwim |5 reone concentrated than the
antry-level or wolumme market,  The levels of
concentration awer ime have not altered much

eithier. The lewals of concentration reduce slightly if
wi use shipment data instead of revenue, althowegh
the guizlitative result does not changs, i, the hioh-
end and medium-range markets are persstently
mere concentrated than the low-end or wolume
rrarket. |1 is notawarthy that the kigh-end markat is
effectivaly a triopoly between |BEM, HP and Swn
Micrasystams with the last a gistant third, In ather
weords, thes segment 5 highly concentrated with the
4 firmn concentration ratie measuring 1060 for the
envling Lampe peiod.

Wie are unatde o calculate structursd estimates of
markel concentration lar only the ‘mainlrame’
segianl dince Lhere i ng compelitees 1o the 1B
mmainframe in India.  In fact, the only other
rmaniufaciuner of mainframeas in the world today is
Fujitsu, which does not wet market these campurtars
in India. IBM's revenue frarm mainframes in india is
ranuscule compared 12 ks overall revenue; (ks
rewsnue is higherin Chinaand APAC, Inthe early s
there were no mainfrarees im0 India or China,
Mairdrame mstallations ancd skills are growing en
India, not only For runming  financial maarkes
transactians but alio to suppart millions of Enes of
prograrmming cede that are being develapead for the
testof the mainfrarses circling the globe 1B3s India-
spacific rewenue from all its businasses crossed 51
billign In 2005, 1BM had revenues of 51.13 bilkon
frosm domestic business in India for fiscal 2009, up
froem 21,05 hillion o fiscal 2008 and 2077 billion i
fiscal 207,

Althaugh we cduk the mainframe market with the
high-end for the sake of measuring concentration,
the qualitative analysis of competition and
assessment of conduct is carried out recognizing
that, under certain conditions, it may nat be
apprapriale 10 cambing tha high-end markel and
the mainframe makeat, For exampbe the lock-in fo
legacy applications s likely te be different in the
high-and market compared o the malnframe
rrarket. Accordinghy we distinguish between the ax
ande nature of corgatitlon and ex post competition
within thiz segment, based on whather the
application is 2 new worklond capable of heing
handled by any serwer in the high-end segment or o
legacy warkload for which the options are rather
lirmiibed.

The twn key building blocks of servers, the
micproceses and the Operating System (05] are
often bundled with the hardware by wendors
Custorners exarcise chosoa awar a specific type of
processar and 0% [the performance of the 0%
depands upon the number of processors in a
rubtipracessor emvnnmmant and the parformance
of the appfcation softwame largely depends on the
choice of Q3] database rmanagement softeare
(industry experience savs performance of databases



®

FA

The e of Comgetibon in Manfreme and Assccated Sernces i indis

varies across sectors), application sefiware and other
technical specifiot=s Depending an these needs, a
rigstnmer can chaose a single vendar ar opt for a
multivandor arranigamant. Althaugh it & Enportant
to analyze each preference type it is nearly
impossibda to track all the information for each firm
across cach vertical, We thensfare limit aur analysis
Lo the choice of 0% and chodoa of processorn, which
will give us an Indication of the 'revealed
praferences' in the server markatin India,

The prefered processar far the antry-level rmarket 5
the xfif processar; in fact, Dell's entire range of
servers is sold with the =36 range €86 is an open
tachnology architacture that enables wider cholces
far the cliert. About 90 percent of all BB servers sold
in India in 2009 mduded k86 processors. Only Sun
Microsyslems sold more servars with & RISC
processar than with an xBS: howaver, Sun
Microsystems' present markat share in India at 7 5% 5
quite low. Across the three segments that we are
studying, the 86 processar dominatas the entry-
lewal markat across all wendaors.  For example, 90
prereent of IBM's systerms come bundled with kB8
prossesars in Lhe sdry-level markeal, This numdsser
progressively dacreases to about 40 percent and 0
for the mid- and high-end market segments,
raspectively,  The same analysis on the basis of
reveriue ralber Lhan shiprments shoss that the share
of the 285 in overal] revenue s about 55 percent. This
implias tha avarage price of €26 prooessors & lower
than that af ather processars, According o Intel, the
perfermance of xBS processcrs has improved
manifold cver the past 10vears, providing benefitsof
“yalue and standardization®, At the entry level, the
dominance of x86 processors can be attributed o
the custarmer's prelersnce for epan technolagy, <65
processors offer fledbdity to the customer In the
chadoe of 05 and applications. Inaddition, acsarding
b industry eaperts, one high-end sereer can replsoe
a nurier of entry-lavel servers. |n othar wosds, by
clubbing rultiple srmall sarvers one can get
performance akin to high-rnd  computing. This
irdicates that & cluster of Small servers’ may pravide
inclplent competitien to hgh-2nd servers, especially
far new workloads,

For legacy workidoads this will be true goly if the
applications and operating system munning on the
kigh-and servaer are compatible with the small
servers in the cluster. Although the Sur. HF and 180
versions of Unix that run on their high-end servers
are niot campatible with cheaper x84 -kB servers
thal aréa run an Linue or@indows Servers, sary alten
the applicaticns that ren on Unix (such as Oracle
database ar SAF ER™ ara compathble with the less
mipaensive pracessors. However, the older [legacy)
applications arsd rmainlrame-only operating systems
wied on IBM mainframes are ot compatible with
RISC hased Unix servers or with =86 w64 sorvers,
Therefare, where thess legacy mainframe
applications are concermed, high-end servers cannot

1.

T2

provide competiticn far mainframeas. Such
cormgetition is possibde only where rew agplications
are cnneernird.

The rmarket share for the lA4G4 [taniem processor used
inn HP rmachines has increased, wehile that o the RISC
processar in HP has declined since HP stopped
salling sarvers based on its RISC chip in 208, The HF
saraar with the Hanium processar is known as the
‘superdome’ and is balisved to have campetencias
that can ratch BMs mainframemigh-erd senvers,
Bath IBM and HP competad for the 5B core banking
contract which was eventually won by HF
Superdamea ower the mainframe/P-saris
configuration of IBM. Thus, for new workloads the
Superdome’s hardware performance canmatch that
af IBM mainframes, afthough users of the [BM
risainfame aperating syitem and thair associated
legacy workloads are peetty much locked In, since

the Superdome cannot support thase latter types of
soffware

Our primary sample (purposive and  stratified)
consisted af 71 subjects from wendors, chip-makers,
seryice providers and a representative cobort of
reedium and large enterprises from different
veerticals. In Inefia, the activitees of sereer vendors are
not region specific and alimoest all servers sold locally
by MMWC wendors ara imported frem other
reanufectering locations, which implies that they are
covered by the impart duty regime. & few lowe-end
%8S servers, aipecially ons-way sarvers, are
rranufactured locally in India, Some large MO
vendors lewerage their deskinp/notrbook
capabilities 1o produce low-and volume sereers
Local Indian sarver wandors, of course, dathe PC and
sarwer manufacturing in Indla. Indian preducton is
limited to the low ond: for example, HCL bas s
manulaciuring capabilities in Chennai and
Pudwcharry. Almost all these sarvers are in the low-
range categony of w80 [Intel AMD serears,

Olur swryey raveals that the choloe of G5 Is dictatad by
the application software the dient wants to run
Gance The use ol apedication saflwanrs varas sorass
verticals, the chaloe of 0% 15 also likaly to vary acress
verticals, espeacially betwaen warticals that support
lamge enterprises such s banking, insurance and
LEscomrmunications.  Adross segrsenls Lhe resulis
are peadictalila, Owverall, Windows server 0% has the
larqest share in the entry-level segrant, while UMEE
daminates the mid- ta high-level segments.
Inperestingly, Linus daployrsant has been increacing
in the past 3 years and capiured 20 percent rrarket
sharg in tarms of shipments and 11 percent rrarket
share in terms of revenue in 2008, 1BM'S praprietary
mainframe operating system, /0% comimands less
than 5 percent market share.

In the high-end markes, installed Linus s very low,
whareas the shame of praprictary 0% provided by
hardware vendors s comparatively higher, Cue
survey reveals that wiers prefer a bundled purchase
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af hardware and 0% In the sntepaise-level segment
Our conjecture is supported by the data which
shows that in the case of HP a larger share af the
irsTalled O gonss toi s owen UNEE bass 05, whzreasin
the case of [BM the larger share goes 0 iT5 oven AlX
0%, Likewise for IBK mainframes, in miest cases thay
onhyuse IBM's mainframe operating systems such as
=005, This linding, hoveeves, needs 1o be justaposad
with the fact that in rmost cases wendors allove no
othar chaice. I one buys a high-and RISC servar from
IEM, HP mr Sun, the anly server 05 chaice is fusually)
the variant of Unix sald by that vendar (1K, HP-LUE
and Solars, respectivelyl. One cannat Choose tomn
Sun Solaris or HP-LX an 1806 Power kardweare,
Moreower, e cannot run Windows (©5 an IBM
Fovweer Gr Sun SFARC hardwaane ithough one can an
tha Intel ikaniure-based versions of HP Supsrdomea).
The only euception ta this general rule for high-ond
gervers arad mainlrames iz Linoes, wwhichcan run an all
these tppes of hardware machines (though in the
caza of IBM mainframes, Linwe supports onby new
and not Iegary worklnads, | thus confirming the
abiervation thatl legacy maimframe workloads ana
sulyject o rcnapaly lock-imon IBM malnframes.

The choice of processer and choice of 05 varies
across segments, Mo single processor technelogy o
05 dominates across all segments although clearly
kB and Windows 05 is the predermed min lor Lhe
antry-level server market. This implies that a prior
tha extant of 'lack-in' for antry-level users is likely ta
ke less than for the ather twea segrments.

Mane of the wendars follow a wertical specific
strategy, although it could happen that a vendor
may expetence network affects in a specific demain,
For esampla, Sun Microsystemns had Bacome very
popular in the telecom vertical & the hilling and
cuslamer care segrments. In lact, Reliance
Commvunications still uses the Sun Micresystams
platforn for PO percent of its telecommunications
applications, A successtul adaption leads to positive
lesdback and others adapl the tasted salutian, this
creating metwork effacts. As a rasult of this diract
nebwork effact, an increase inthe number of users on
Lher sarre nebwwarrk (platform) raises the consumption
benefits far everyone on the network (platform).
Lun's deminance Inthe tefecommundcations vertical
in India was hroken by [BM, which made a
braakthvaugh in 2004 with & highly pubdicized
UsSTsamillion deal with sireel, one of India's leading
intagrated telecommunications operators, (BM b5
wsing its Linde servers (A1X an Power) to challenge
Sun workdwids in the talecoon markel, as weall 45 in
athar high-value verticals such &s financial sarvices,
In the latter wertical [BAY mainframes have a
dominant position far legacy applications, whibe
e wir klGadds hawe Dppically gane 1o Unie of mione
racen iy bo Linu,

Mol venders consides (ower TOO, intercpershifing
apenness and berrer service as mportant factors that
differentiate thoir product from their rivals,

Fal]

Carmpatition in the technol ogy space pushes firms to
innovate and entroduce raw product lines, InIndia
wennnrs usually refresh their prodect cycle within 1-2
years, This sharter product relesh cycle indicatas
comtpetitionin the technology space. The pricing of a
system mchudes tha cost of hardwane, software and
services. Dfen hardware vendors bundle software
with thair hardware and charge accordingly. Owr
survey shows that all the vendors provide system
software and management software wath their
hardware. The aim of bundiing softears with the
hardware is 10 reduca the anscunt af coordination for
a client acress differant vendors, as well as saving on
distribistiomn costs. Ointhe other hand, bundling often
results in price diserimimation amnd creates ke for
usars. A kay factor inthis comtest - perhaps the most
Important from the wendors’ point of view - is that
software anjoys significantly highor profit margins
than hardware This is due Lo the Tact that: &) the
rrarginal cost of 2ach additional copy of a sofreare
product ks clese ko 2ens, and (b) the soportundties for
proprietary differentiation are generally greater with
software than with hardware. Thus, large system
vendors such as [BR, HE and Sun have a poerful
incentive 1o hundle compdox saftwane such as server
operating systems and middleve e with theeir server
hardwsare, Indeed, wendors, such as Dell wha
produce cnby servar hasdware and lack thelr own
proprietary softwars offerings, are far kess profitable
than the high-end spstem vendors (they can anly
resell software poovided by third-garty firms, which
offiers lawar profit mangin epgpartunitias),

The standand rmodel for entenaise sofrware vendors
in most mardkats is to charge a sngle upfront fae
kmcpan a5 A perpetusld licerse™ and then bo charge an
additivnal recuiring annual fee known as a
‘rialntanance charge(typlcally 15% o 22% per year
of the perpetual license feal, Onfy o wsar inoper
sampde, horeswer, was able to successtully negotiate
a once in a lifetime license fee' for a specific softwarne;:
athers clairmed to be charged accarding to a variety
of mrthads. For exampls, it could be per user, per
core or per CPU o nurmber of simultameous users,
Thera s no ene-size approach in this regard in the
industry and the actual price is the result of extended
nrgotiation. The maintenance for usually provices
the customar with the right 1o receive all upgrades
and new refaases of the software, but there are some
cocaptions 10 this rale, For example, IBM mainframe
operating systems and middheeare are sald throegh
a rnenathly license fes that varias with the size and
usage of the mainframme hardware. Another
eEcaption is Sun's Sodaris (Ui aperating system
and it% Java middbeware, which are now sald anly
thiowgh annual subscriptions. Microseft also has a
somewhat different modlal, which 1s howser falrly
clase in proctice to a subscription medel for most
lerge customers. Oracle, SAP amd [BM (lar nom-
mairiframe sofiware), howevar, adhena 12 the swict
‘perpetual loense + recurning malntenance fee
madal. And of course, afl wendors affer negotiated
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discounts which degsnd on the bangaining power
and lang-terrn profit potentlal of the cuestormers,
Typicaily these discounts ane offered oncthe upfrans
licerise price and resl on B recurring rnainienance
fess This reflects the Fact that once a custamar has
commitied to a partioular tepe of enterprise
saftware [sereer operating  system, middieware,
database packaged application, etc), the costs of
swltching to other kinclsof software are quite high. In
the case of Linux, Lnix and Windows Server,
switching costs reduce Bt da nat efiminats the
custommar's option to chargse vendas, Howavear, in
the case of legacy workloads on IBM malnframes,
these switching costs are generally so high that thoy
prohibit migration for all but the simgdest (and
generally leastimportant] applications

Technological advancement in this rapidly
progressing industry has meant that the power of
the chip has exploded in the last decade, 11 was
thought that the mamframe would be rendered
redundant by the Faster comgeting power niows
available Yerthe market shara for tha @M mainirarms
in the past 7 vears worldwide has increasad from
1753 to 24%, Intha past ane year, the mainframe has
acguired 54 bramd rew customars scross the warld,
af which 5 are from India. The US, Eurcpe and Japan
traditionally are big IEM mainframe usars China has
emerged a5 a hig market far thie mainframes lately,
Thie reasin lar the law Coveradge in frdia, accarding
T B8 i that most companies do not have large
databases, The mainframe s an enterprise class
server which proswides capability for extensioe work
laad rmanagement and uninterrupled perlormanso:
and security and, thus, suits exwemely lange
wiorkload requirements, The total number of
mamframe wsers in India including the nesly added
fiwe i 25, That is not a lange base comgared w
mamframe customers workdwide and 1 reflects in
then boves rowename that IR generates from miainframe
sithas in Encdia, Inmterestingly, only taoof the free wsers
have opbad for the 2/05% The rest are on LINUIE.

The mainfraree market in India is enormously
dilferent frarr the global markst. Adcording ta I0DC,
thare are BOCD-10,000 IEM mainframe custamess in
tha world, of which cnly a few are naw users, The vast
magrity of revenue gererated by B fram its
mainfrarme business, theralore, represants upgrades
o or replacements of esting mainframes. In
contrast to the glabal market, the Indian market is
dominated by new saloy, since the installed base of
mainfrarmes is very srmall.

Loci-in eHeots ane likely to domirate anly wwhen the
inslalled Base is high., For Clegacy® mainframs
applications — mosthy wery lange custom COBDL
programs that mainframa customers howva
developed aver yoears or decades - the lack-in effoct
is very strang, which i why most sales glabally are
vpgrades. For the "new workloads® vwhich can runon
mainframea Linuex or reduced cost mainframa

i1,

“spaclaity engines” - and these would opically be
apalications that use Java e, on IEM's WelSphere
apnlication sereer), IRM's refational database DED, or
cerlain packaged soliware such as 54F - the
rainframe lock-in factor is weaaker. But these naw
workloads represent a fairly small proportien of the
tatal rumber of appliceticns running an mainframaes
glabalhy. For the five new mainfrarme custamers in
India In 2008, the kac-in s therefore lkely to be
waak, OfF the five, orly HDFC was using a legacy
system, AS-400 HOFC clairms that the acquisition of
the 2 mainframe far their credit card ogerations was
independent of the prevailing system baing wsed by
the hank, and was based an a technical cvaluation of
the altermatives svailable, Thos, eeen for HOFC the
lock-in factor is weak. 1BM India namrally dispuned
claimsthatthemainframae creatas lock-in.

It Is weell-estalAished and widsly known that while
the server masket ‘'may be' competitive ex anfg, i
could b2 monopolized ey past resulting in high
swltching costs to the user. Mol users wens divided
on the meed for retainmg flexibllicy (being able to
switch ta another platfarm to preempt leckein) and
ackedreasing their irmenediate regquirements, Whils all
vendors and not just 180y and create a 'lock-ing
‘gxit from a proprietary technolagy lke the 2404 (=
indisputably mose resaurce-imtensiva fin terms of
biath time and rmoreyd than Frorm g UNEC or Open
source environmeant. 18M mainframes
unquestionably kavegreater lnck-m on average than
Llrix servers or 2f6 servers running Linoe or
Wiliradows Sapvar. But to e (i this is not because HP,
Sur, Micrasoft or Red Hat are less interested inlock-
in thanm IBM, bt hecase the leqacy applications and
legacy aperating systems (eg., #80%) rumndng on
rsainiframes are on average substantially older than
those ranning on the more modemn platforms. The
appdications, middlowars and databases running on
Linux, Lnix and Windows Sereer are mione likeh to
share comrmion standasds and best practices ava,
refational data maodels, clean separation Dabwaen
data and programming logic, obe), This groatly
reduces switching costy compared o Lthe
malnframe, where the operating systemns,
pragramming metheds and middleware were
devrloped before many of these standards amd baest
praclices were ully evobeed. We did not lind
evidence in support of users choasing & particulas
platform basad on the perceived ease of migration
ware they to become dissatisfied  with system
perfarmance in the fowre  Instead, chaice was
usuallybased onavactor of price and perfarmance,

Inlndia the high-end market s dom inated by the kig
three; 1AM holds 50, HF 23 and Sun 17 percent of the
rmarket share, respectively. Duning the METP e
this would have bean sulficient o launch
Irvestigations against 1M kecause of its size
Competition fdutharities, influenced by Chicago, no
longer beliove that the relation between a high
rmarketl shane and markel power i@ obvious. We,
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therefore, nead 10 further proks IBM's conduct and
ask whether IBM has denied customaers the benafits
of technalogical innmeation and whether it charged
dbive-rarkal gicss for [BR salutions, including v
mainframe in India. ‘While there s some evidence for
thiz in Europe and the US where IBM has a history of
antitrust vinlations, the Incian mainframe markef s
relatively wowng, albet growing rapidh Dur survey s
aptimistic about the extent of ex anie cormpetition
that exists in the Indian market, Mainframe
warklaosds can be moved to other high-snd servees
like Unix servars made by Hawlet-Packard and Suan,
and |BM itz=lf  The 581 case study In the report
prowides evidenoe for this feature, Oracle's plannad
purchase of Sun will combine software and
hardware espartise, making it a formidable
competitor to IBM. Cisco, the world's biggest
rbwaork couipment maker, has also recently entoned
Lheis separ markel.

Ex ante competition in the market is no solace 10 a
client wha is locked inta a particular plasform and
post-purchase has wery litgle option o migeate, Cur
anudy provides little evidence of lock-in because of
tha unique features of the Indian market, namely, a
growing maroat, wall-informmed and knowledgrakle
clients, a multi-vendar ard mult-platharm approach,
and a late start in the compurer age thus
leapfrogging mary legacy applicatiens, India has
onby 75 mainframe applications and only a handsul
ol them run on the progrdstary 205 On the other
hand. there are somewhere between BO0D and
10,000 atal iBM mainfrarmsa custormars i the world,
maosthy inthe LS end Europe, 1BM's reports shaw that
about 2000 new raainiramas were sold in 2008 b
tha vast majonty was bowght by customerns who
wierg already using mainfrarmes, Interestingly, there
were anly 54 mew custamers, implying that the
ira ity of the new mainframeas vwerns sold Lo existing
wsers of malnframes, regrasanting 97.5% of the sales,
In the WS and Ewrope, legacy applications on the
mainirarme owlnurnber nes sogquisitions by a hsge
margin, raising concerns about IBM's deminance in
this zegment. |If we define this segment as the
ralevant market under competition law, then B0 isa
mrar dominant and therafons neady b be tried and 8
ramedyimposed under the law.

23, ThezO5is a proprietary system unbika UMK or Linus,

LMY ar Linux applications can rasily be moved ta
wirtualiy any hasdware wendor's platfarm. Windows
applications oo can rum on servers from any of the
leading server manufacturers. On the other hard, a
mainfrarne applcation can onfy run on an BM
mamframe with IBM svstem software. In the LI,
whiere the mainframe market i= hig ard growdng,
licensing the #/0% would confer benefits all araund.
The benaliln would bBe in Lhe lorm ol madeaer
axpansion and perhaps lower prices especially in
markats where the installed base of mainfrarme
applications ishigh, Foramaat such asindia, thisis
ret an immediate worry for competition authorities,

il

But i we take a kangar-term vies the concaims inthe
L5 may becorne concerns inIndia as well, a5 the base
af mainframeusers grows

Because the Indian enterprise [T maskat is enlering ity
high groseth phase, India's competitien authority
(Competition Commdssion of India, OJ) has an
excallent opportunity o aveld the pifalls into which
the mare mature T rmarkets hava fallen, Unbundling
hardvware and soltware, L2, Lo require that the
sale of enterprise class server hardware shall not
be tled to the sale of enterprise software (in
particular, the crucial server aperating systems)
Is the flrst pollcy recommendation. Tying
operating systams toa particular brand of hasdware
isthe fundamental mechanizm by which all the high
e enterpriss system vendors - not just B8 - sock
to lack in their custaomers and raise switching costs
The repart finds that since there are lew 205
rrainframes in India, the conseguances of IER's Ting
af 0% to Its own mainframe hardware (to the
exclusion of would ba cornpatitars seekirg to offer
1B mainfrarmes emulation on Intel sereers] have
biesn somewhat limited so Far Howeves, the study
also finds that the high-end sarnan marke a6 awhole
in India is highly concantrated. In fact, the leading
Linlx vendors such as 1B and HF do compel usars of
thesr Uinix operating systems to purchase their brand
af serurer hardware,

fcarmpetitive T sector can conler substantial direct
and indirect benefits to the Indian ecanomy. India
would b better off if OO 15 abde to successfully
uncouple the lack-in strategy of the large server
vendors before thay come to completaly contral the
rmarked. It wauld probably e healthier for Indian IT
and lar the Incdian economy il enterprises developed
their complex business applications on server
operating systems that ane not ded 1o a particular
hrand of harshware. Today this is abvicushy the case
with Linux [apen source), Wirdows Server and to
sume eatent Sun's Solaris favhich mins an intel o
AMD sereers as owell s on Sun's proprietary SPAAC
serwars). Loould theoratically bethea casewith HP-UX
(the HP wersien of Unixl, since HFs SuperDome
sarvers are hased on itanlum processors It could
even he the case for 20048, because mature
reainframe cmulation software products have
existed for & number of years, which allow =05 1o
rur o Intel sarver hardware, Such products include
FLEX and TurboHercules, IBM itsalf has also racently
introducad such a mainfrare ernwlator, bt limits ks
usa tz seftware dewelopers and rafuses to sell it to
production customers, Customer choica can be
enhanced if server aperating system vendars (all
ofthem, not just IEM] are required to licenss their
software on RAND terms (Reasonable and Mon-
Discrimimatory). These terms, however, would n
no way restrict the right, software. This is our
second policy recommendation. This is nathing
new; i fact this would merely be a raturn to the
decades-leng practice of WS and EBurcpean
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raguilators with respect to 1BM a5 painted out earlier
inthereport,

Intercperability is a more complex issue but it is
partially addressed in the two policy
recommandations abowve, Roaguiring IBM to rmoveal
ity source caode & [a Microsaolt i3 mol & pragmatic
salutlon, so we refraln frorm making £, i customers
are allzwed to purchase the server handware of thair
chaxice far wse with the server operating systermn of
their choice (urbindled hardware and sofreane],
thare may be ncthing wicng with the fact that 2405
i= not compatible with more modern ogerating
systerns. Customers should be allowed 1o choose
2005 Jor HP-UE, of Windows Server, o Linu, etc) if
thay weish, on the basis of their cwn crterla of
performance and functionality, But vendors should

27,

nat B In a positen o force customers 1o purchase
anly thelr brand of serser hardware orce the cholce
af sererr aperating system has been made. Ta the
wxlerl thal thers is no inklerent echinical barrier 1o
running /0% an non- 1Bk hardware (2.0, on intel o
A0 servers wsing emulators such as
TurbaHercules), customers should be allowed o
rmiake Lhis chaica,

India hay an opportunity o leapfrog the mare
rrature 1T wsing economizs by adopting forsard-
lcaking requlatory starces that prevent IT systam
wendor lack-in from establishing itsedf as the normiin
the Indian economy. Althosgh we cannot guantily
the ecanomic benefits to India of sudh “pre-smptive”
action, these are likely to be large indeed in the long
teerm, and rather sonificant evenin the short term.
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I. INTRODUCTION

& mialnframe |5 8 high-performance computer wsed for
large-scale and criticad computing purposes which neaed
greater availability and security than what a smaller-scale
maching can offer. Historically, mainframes have beep
assoclated with centralized rather than distributed
oomputing, although that distsction may be blurring a5
smaller computers become more powerful and
mainfiarmas become e multi-purpose, Since  thair
imception In the 19605, 1B kas enjoved & first-rmaover
advantage in mainframes with significant stractural
dominance in the markal AL Lifees, the Structusal
dominance has rranslated into abuse of that dominance
wil th 1M hivang tefight many antitrust casesinthe U% and
otharmarkets, Predictions of the daath of the mainframa
toy have praved promatuns as [BR kas reinvented itself ta
create sleeker and more poveeriul mainframes for the very
large workloads itis capakde of handlng, In 2004, the 1B
malnfrare celebrated Itz 40" birthday, and In February
2008 1BM wrreribad its latest offoring, the 210, the rosal of
aver %1 hillion ofireestment in RELT,

Thie mainframe therefore isn't going to disappearany tiree
soan. The question is whether the mainframe
anvironmant 5 lkely o chanoe over the next few years
This report will stedy the structural conditions in the
mainframe and high-ond server market cspecially the
sland barriers Lo entry, the sownce of conledability and
the node for competition policy in this regard, The
miainfrarna and high-end markets will be carmpared with
the medium-range and entry-leeel markets o identify
difterences in the structural conditions along with
conduct In thess separate markers. For example, the
reaspns for the greater concentration m the high-end
market will be amalyzed and the impact of greater
concantiation on conduct will be audied. Supply-side
classification o seqmentation will be complamanted by
demand-side disaggreqgation to study whether there ane
ary mraning ful differences across verticals e, banking,
telecam, governrment, etc) and betwaeen sizes of users.
While the foous of tha stedy |5 an tha Indian market, a
comparison with ather countries, especally those in tha
Asia Pacific region and certain developed markets, is dore
e pravwide useful insights,

The importaras of compatition in any market cannat ke
awveremphasized. In the mamfrarme market or more
gonerally the hardware, operating systern (051 and
application services markel, comgeetition gains sdditional
signilicance for two measons.  First, hardware and

assoclated services are widely regarded as genaral
purpose technologios that contribite significantly to the
competitiversess ol user industries. An efficient and
compeatitive hardwars and associated sepvioas sector has
the potential to therefore gensrate substantial splllowver
benafits, Second, and perhaps mose crecially frem the
paint af view af this study, effects that are uncomman in
the industrial econcimy such as network effects and
switching costs are the norm in the informaticn
technolagy industrye. Thus, while the market 'may be'
compstilive @y agle it coukd be monapalized ax poir,
resulting in decling inwalfarecver a lorger time horizon, &
recent stiedy of the Ewropan mainframe market has
estimated that leck of competition in the market for
rainlrames will casl the European econcmy 548 billion
ouver 3 J-pear papiod. 11 Becomes mperative 10 ensure
that such costs are gither eliminated or at least reduced by
addressing the underlying reasons far the manopaly
condurt. Intraducing effective comgsetition in networked
industries, while challenging, s a task competition
autharities will be well advised o pursus.

The goal of this study s, howeyer, not 1 estimate the
potantial dead weight lossas associated with the
existerae of firrms with market pawer or ‘monopoly’ in the
mainlrame makar.  While this would be useful, dawa
constraints for the Indian market do net allow us to
caloulate these magnitudes with any degrae of certaimne’
Far instance, prices in this industry are typicalby not
awailabde in the public domain for India. Infact & number of
respondents we interviewed during the course of owr
survey, while reluctant to provide the exact price at which
thee doal was closed with the wendor reeealed that
discounts in the rangs of 50 to 90 percent on the st price
were not uncormamon in this industry. The discount itself is
a function of the short- and long-term wartih af tha client
as determined by the wendor,

tuch price discriminaticn is important in high technaolagy
industrios like the ane we arc ireestigating for ot least bees
reasons; first the high-fined oost,  low-marginal-cost
technalagies commonly ohserved in these industricos
olten lead to signilicant maket power and second, since
price will oltan axceed manginal seal, sendars will Benslit
fream price discrimination. Mossover, in techrology
industras, innovalion matlers a3 much as price, Even il
products are getting cheager and consumers ane happy,
competition policy neads 10 address the issue of fumre
compatition, e, 1o make sure that prosiwcts, wiich

1. hetpeivmsreusmbocsgovc oo 12000 1273, wnand Eurcpe an Commission T&shBepomon Compethkor Fol oy " 084] Frragraphs 54-05; Bul EC

Fa-1 A, prnl 1.1 1wy

I GoryBarecm | IO0E] The g sTthemanirame.

4 Pubikshed datmen prcefor cifferers mardsmeand 2005 nes avalsbie

JeHould Benedins of Meinirane Compertenforthe Burapean Boonanmy’ lzruaey 15, 2005
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curenthy exist onby In laboratories. can oreak into the
market. In 1935 the Justice Department refiad partly on
simnllar reasoning to stop Micosoft buying Intwit, &
personal-inance software firm.

Given the difficulty in determining price precitely, aur
approach relies on analyzing stractural dirmensions for
identificd massat segqrments wsing secondary data from
Gartner” It is now widely accepted by competition

whory_at=E1_CRWGSDN

autharities the werdd over, including the Competition
Cornmission of India {CCI, that structura! dominance is
howeever nat & sullicient conmdition for the exaercise ol
market powsarn Accordingly, cur secondary data
assassment is accompanied by primary sereey results of
usars across industry types and sizes to drew robust
infarences of canduct across different sagments.  We
faelipwe this i the frst investigofian of competilion-neiated
(EEweE i The serves marfed inbindi

5. The Econombr (Dec TEth 19670 “Whe B Sames should woms” Assllable 3o himoobsses, sooromisoom, besinessHancedigd semanncim?

& Garmerkaninfammation iehnokgy e andadeisanry M. Garmess dong aneendor PN ucls weed 1o scqment The market.
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Il. Developing a Framework for Analysis

The rmarket segrment that we investigate in this stwdy can
be Braadly characierized as enterprise-wide client server
systerns deployed In organizations to support eperational
computing, Besides computer hardware, this includes the
aperating  systern (051, middlewsare and applicatian
software a: depicted in Figure | [3ee Annex | for
dafinttionz],

Az shoven i the figure, each logical layer 15 tighthy
imtegrated with the ather to 'produce’ seevices demanded
b the client. In addition o this, the client needs suppoi o
malntenance services to ensure smaath running of the

provides a summary ot the vendors and the
correspording market segment they serve in the Indian
market.

The economis phenomena that are impartant for high-
technclogy Industries and which are highby relevant for
the sarver market include personalization of products and
prices, bundling, switching costs, lock-in, economies of
seale, network effects, standards, and sysbams effects”
Most of these phenamesna are present n cormeentionsd
industries, but they are particularly important Ffor
techincdagy-intensive industries. From the vantsge point

COMPONENTS OF SERVER MARKET

Muinfr e High Fod
Sarwer L) Archlornues

computing infrastrecture. An end-to-end  sclution
provider such as 186 .3 ‘veniical integrased eniity sening
the entire market, while a pure "o mamslacture sach as
Dl is & miche plaper devoted to making oaly computsr
hardware  Also present i this Sece afe apORCITON
sofrware developers, abo knowm as independent software
wendors [ISV), and 05 devsloper: such ¥ Miorosoft
Windows and Red Han Limax jor Mowed Suse) that serve
speciiic partions of the market. Fnally, there are systems
integraton. saach o TS [Tats Consultancy Servioes) and
Satyam Infolech, who help dients evolve 3 workalse I
svlution by integrating the varous unbundied” rlemenis
andd ofven provide mairtensnoe semaces oS well Anrea il

relevanl ROt only B coepodate slteqy Bul, more
importantly, for pullic policy.

Desring the cowrse of the shady it becamne apparent that
this maile! posietsss a1 heasy thres iMporLant
distingushing chaacterstics: () products ae highly
differentiated and customized, (8 only a few relatively
lange suppisers exst i meOsT segments and i) Bhe rate of
IninDvEtion is very high Theos features suggest that firms
arg poce mghers, nol the price talen of the perfectly
competitive model Small number of competiton or the
preference of contumer for 2 ipecific peodurct besiows

T Dl s resend acgientod o syem ivodiet Ferod Dymeres ail e abie €00 b e e 0agi e ol Sl Maiae T i meed, O S i wPach P nad mor
presence el now. For o more inforratior o the mevger. ploese yee Bttpd e gt erese i oty aracleyS B S

FAO_ Wit _the_Disll_Perol_mirgel_mesm_ e the T_insisary

B GEeHWRVEran 00D ECon mmer ol wineraion Taohnoiogy ey of CETne, Rerieey
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sarme degree of market powsar on fitms, and competiticn is
imperfect. Market power is the akédity 1o profitably raise
price above marginal cost, bn this report we study the
auercise, maintanance, and effects of market power in the
server marketin India,

Thre traditional approach toassessing market power in the
industrial crganization literature s the Structure-
Conduct-Performance pa I'Edil'._'ll'r'l 15CP). The 5-C-P
approach assumes a stable, causal redationship beraesn
the striscture af an industry, firm condect, and market
performanca as measured By ecanamic probits, Typically
the st of obsarvable structural variables are measwras of
seller concentration and barriers (o entry and tha lna of
causality is envisaged tn onn fram struchure through
comduct 1o performancs or e axercise of market power.
The Irmplication is that concentration facilbitates the
exerciseofrnarket power”

In cortrast to this industry approach to conduct and
parformance, ane can envisage an alternative approach
that makes the firm the centerpéece of analysis, Firms
dilferin tha products they sedl, thair arganization form and
intarnal afficiency.” 1L is the drive 1o be diffarent that
lecemotes dynamic compatition of the Schumpatedan
sart,  This fierm appmach rewerses the link hetween
structure and conduct and performance; it is Firm-speecific
afficiancy advantages that determine how large a fim
grows and therefora industry concantration. Thus, more
afficient companies with superior praducts grows o be
larges than other firms, ™

It is difficilt to apply ether of these approaches inoour
présant exercise sinoe the foows s on a singleinduskry [the
server market), rather than the traditional inter-industry
comparisons of perfermance and conduct of firms within
those indusimes. The hypotheses of the 5-C-P paradigm,
Towrever, are of Inferest to us, namely that the exerclse
of awrrket power Incredses as concentration noreases
aird e, gpreater barriers te enfry enaoble greater
exercise of markel power, We will begin with these
hypotheses and test them usng secondary data for the
seereer market from India, We are howevser coutious about
inlering dominance and s abuse from structural aspects
sifce it ignoras the importance of comgstitors, extent of
antry and exit arriers, countervailing buying power and,
impartantly, the seurce of high market shares, We feel that
e ralation between striciire and markat power & fai
from being unarmbigucus. America's soft-drink industng
to ke one exampls, isnoted for price carngatition

althugh caly tend firms, Coca-Cola and PepsiCo, control
three-gquarters of sales,

Infarring markat powes from structure was the lagic
however that led the Monopolies and Restrictive Trade
Practices Cormmission (METPC] in Iredia to foows on
curhbing manapalies. A monopoly was delined pursly in
terriis af the market share, which was then eguated with
damemance and its abusa, By contrast, the Caormpetition
fuct 002 sbeers avway from struchune as a determinant of
markel powveer, irdiead locusing on conduct Brdia’s
rcdarn competition | & ovees its intallecteal debt to the
LIS Sherman Act, 1850, and the great mass of enterpreting
case lawr around it built ower the years by regulatory
intervention. Whils it i tricky @ draw a singhe conclusion
freem the rounds of case law, It Is fale to state that aver
tire antitrisst 15 less prone to punish big and successful
companies in the US just because they are big and
succassful.

Sirnilarly, Section 4 of the Indian Carmpetition Ac, 2002
prahibics and punishes only sbese of a dominant positian,
It does not condemn dominance per se The problem
arises when there is abuse of dominance (fall Aol i
howvever e of the drallenging areas of competition |,
firms can becorms big throwsgh a hest of legitimats
businass practices and many practices that appear an tha
surfece ta be anti-competitive can serve genuine pro-
compatitive objectives. Thus, ina particular case, diffarent
competition authoritles ray resch different conclusions,
r.q. the divergent decisions in the Microsaft cases inthe
U'-'nnrdFl_lrnpr‘."

Followirg the practoe of the Mew Empirical Industnal
Organization MEIQL and the tradition established by
competition law in the U5 we begin by analyzing
structural aspects of the server markat in India Insofar as
structural dominance is a neocessary although niot
sufficient candition for estabslishing fal by incumbents.
Twe measures of sellar concantration are used. These are
the Hirschman Herfindahl Index (HHI] and the
CrnCerEra i ritis

o )
=¥ st

HHI waries between a loveer imit of O and 1 [Monopoly)
grid e closer it is e 1, the mare corcantrated L
Industey. If these ana M aqual-sizad firms, then HHI= 1/
Thainverseof HHL 1 HHTSs the squivalent numbser of

E The inlepmiston and concepbeal Tordaten of S0P sludiss bas besn caesiiorad 0] cver shether the relibonshp betwesn sineium 57l
pefommance s eapected i thelang nonoor thie S ram, D over whiether 2 oor redation b pseenconcen o edon amd prod Eabil oy refboces e e ial
efficencyer markel prser, [nleer theasumphonthet sbrosbere ceones perfermans e anid [rel e theimplesdlaseopen of sprmet-i s,
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aqual-sized firns in the market that results in the samea
HHEL HHI s alsoegualto

I :
HHI = i b Ner®

where @ Is the vasance of firm gze. This indicates that
changesinHHIansefram changes inthe ahselute number
of firms and the sise distribution of firms. The larger the
variance al finm sizes - indicating a wider datribution of
firrn sizes arcund the mean - the Larger tha HHIL IFmarket
shares arz maasured inpercentagos, than the HHE s scaled
b 10,000, Altermatieely, we arder firms in descending
cadear - Firrm 1 being the largesy, 2 the second Largest stc.
Then 5 & &, &) 4. Tha'm™fimn concentration ratlo
is the surm of the rmarket shares af the largest “m .

m

LH'H.'FI! = Z 57

i=]

Commanky-used maasures ana the four-firm (CR,) and the
Eigh!-h’r’r’l CEnCentration ratis [".:ﬁ'.l. Concentralion ralics
o nat adjust, as the HHI dees, forvadatinn in firm sizes, A
linding o very high markel shares hméever will not
prowide a robust assessment of AoDU” Tor that, we rely on
evidance of firm cenduct gathered from users and other
secondary sources, Uswally the assumption that buyers
are unconcentrated is reasonable. Howeser, just as seller
concaentration is [|'|I:ll.i.gh'l. Lo be iI'r'IFIl:Ir!ﬂ.I'I'I. bacause il raisas
prices, buyer concentration may well make it difficul for
sellers tn ewarcise market power. 'We explare the naturs
and exbent af countersailing buyes powerin the Indian

14, HHI Lissins

sabvel marker and the degres o which it provides a
cushizn against Acll by the vendor,

Finally, a comenent abaut the nature of the marketwe are
investigating.  Tea reasons why high tach industries
creale special antitrusl womies have allracted @ lob of
interest, Cne s the idea tharsuch industries are subjact
“aver-increasing retums” Fthere is 3 winmar i the race for
techmical standards, it will nat anly daminate the markat
but also create successhul entry barriers. The secand idea
relates o “netwoik externalites Furely By being 5o
widely usad, procucts such as'Windowes, with its custarmer
biase af 108 million prople, present a high barnier against
commpeliton enlry Ay cuslomer whassan s o change o
anather product woeuld need 10 spend a fortune ra-
training staff, replacing software and so on. 'We explors
bath these ideas in oour analysis of the Indian sereer
ritarkel The rest of tha report is organized as follows, The
next secticn defines the segmentation of the server
marketfrom the supply and dermand sides for the purposae
of aur anahysis, Sectian [V presents data for the Indian
saryver market to 2ctablish its relative importance in Q08
and also draws compansons with Asla Facfic countrias. It
alsn nfers a forecast of market size until 20012, Section
ariatose, the market sfructure based on HHE and (G4
estirnates from secondany data, Section vl juxtaposes the
results of Section ¥ with these obtalned from the
extensier primary survey of Indian wsers, Section Y
examires the issue af competition in the server markelin
Indiafrorm a comgsatithon @ perspective Sincethere s no
history of cases against vendors in India, 3 review of the
causes and cansaquenses of regqulatory intereention in
the LS market are invaked and lesians drasen for India.
Saction VI is on abuze of dorminance by vendars in the
presence of netwark effects ard high switching costs,
Saction X prossdes conclsding ahyervations.

= HerTradabilindes Bsaboree O 1 i 1000 inel scalis anwroncaniraledivaz at
=7 & Hemindahl v bemmean D0 cao0 8 fae 100000 1, B 00 i ane s rresscks nae coetasa nnivatian

= A Helindahl v ehase 012 Dakcise | B0 pelcali highcorasinlalion

FICood Justhoe D eparmmiznth LS wse MY oo wafiencin g Songors i pos -mieng o AT inerpases bg 0o o dhosn sty s dove,

CaLimits
T Frelect oompesieon, wWithaving | s Conoom atio,

T Monopolistic compet ten, ke 45N ie Tads Tim meaeaemens,

T= Ol v, afore i B 0P T e Toror - [on Aredacouna mieas,
T Monanasy witha near | D080 Tiem S0 unement.

The comoesdaathan rons st on Say 5 aned' 535 an kedioonor o the reloniee size of ivmes s sebaslan o ohe dwanre as g whale, iT s calrubenad'as ihe mm of e

st s vkt shoceal W e o o fema S i mesnoen ahon st or G eondi el Thesande b ifia dsaeseemioge, ofide fowe fa e Srmign the medeiieg,
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lll. Coming to grips with the relevant market from the Supply and

Demand Side

It 15 common i high-technolagy ndustries to ses
products as ineflective unless they are combined into a
systern with ather products: bardware cannot be usad
without software, DVD players are useless without
content, and operating systems oare wseless without
npplicn‘th}n;."’ These are all sxamples of complemeants,
that is, goods whase value depends on thair Being used
tegether. Inthe sereer markes, hardware and cperating
systerns do not by thamselves add value for the user
endens thiese are used toqether with application software,
Earny of Uhe users wea inleriewad for e study respondad
that choice of handware and the coraspoading 0% was
mare often than not dictated by the chaice af applicazian,
It &5 comman in this industry that some applications ane
cgatimized lor certain Dparating Systems, For examgle, wa
wiera freguently told that DB2, the IBM propristany data
haga managamant system, has boen optimized for 2005,
i, the bundle works best Sun Microsystermns has recently
daclarad that it will develap Oracka in @ manner that it
wiorks best with Solaris, the 05 developed by Sun. " Ideally,
tharefora, aur relevant market should be a combinatien of
comiputer bardeane, 0% and application saftware, Annual
dala on application software s however not awvailaisle
since this could be shippad indegendent of the hardware.
In addition, system integration could Be done by the
manufaciures, the end user, or some intermediary, such as
TCE or Satyam InlaTech, makivg it diflicult for 8 secondary
source such as Garner to capiure application softwara
data and mag it to the computer hardware and 05 data,”

The secondary data that we sulject to analysis, therefona,
oowars computer hardware and tha 05 for the dpac (dsia
Pacific, including Indiad market. If we were conducting a

differences s structure. Mot anly docee feel that size 1s.an
unwatisfactary procy for market power (for the reasons
stated abawel, bul aur primary surdey unambaguously
points e the encmnows hetercgenesity W the server
market, Differences due to technolegy, price and naturs
of 0% are tooimportant toignore, Having said that, there i
ne single universally acceptable ‘standard’ for
saqrienting the server markat and it remalns a thormy
issua,” There are at least five traditenal ways of
segrmenting this markst,

i, By server hasdware brands, 2., 1BM, HE Dell, Fujitsa,
Surate.

ii. By serwer salling parice.

fi. By server operating systern, oo, Windowss Server,
Liriu, Wi, i3005, 20075,

iv. By types of processors — by A main types of
processors:xia, B1SC, EFK and CI5C

w.  Bythe numberof processar sockets in the server.

Keaping the objective of the study in mind e, an
exarnination of ssuas ralatng to competiton inthe servar
market, we decided to zdopt the first twa definitions.
Focusing on firms or Srgndd i critical to ary study o
competition and average salling price enakdas us 1o slkoe
the market inte small, medium and lamge, A: we
demonsirate later, there are fundarmental differences
betwean the small or volume markat and the high-2nd
enterprise server market. The midrange and high-snd
markets are referred to collecteely as the enterprise
sarvar market”” [T masdeot research firms such as Gartrer
and |0C alva classily the server market by average selling

Table 1 : Taxonomy of the market based on selling Price

Prices (LIS5), at current prices

= 25,00K)
25,0000 - 100,000

= 100,000

Entry-level servars also knowen as volume server migrket
Mid-range enterprise servermasrket

High-erd enterprise server markes, including mainframes

traditinnal & C-F study, then loaking at tha server market
a5 4 homogeneous enlity would be appropriate.
Concantration in the server market could ke compared
with cancentration in other markets and differencas in
conduct and performance could be attributed to

15, Hal\amoseE

price: and, thesefare, this tawonamy makes it easier
compang aur findings for India with the findings for the

6. Dramlcally Improwirsg Sun's system by ckahty fraegracing Oracle sodtware whh Sun sardware. Lamy Ellson, Sallabde 2o

hEptiveers s b eomda st oo ros e hinel

17, GIMACT s A Bo il e dsveith meanigiol selvseane datz That e could map rothe handsane o Q05 The scandic impact el applotian
sufbyarm omysersiy thus imesdba e evdenoe yee obber from the primaryg sy

TR IeMGouldvia peal eechange

19, WorldwidsardFegianal Sarecr 2008201 2 Foe scast:March 2008, 10T,
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give rise 1o positve feadbac, Mamy of cur respondants,
aspacially in the public secton specified 'number of other
isers’ a5 part af their evaluation criteria for choice of 0%
and application software |7 there is a “oritical mass
positive feedback kicks in and the prodect will be
successful, Butif the product never reaches a critical mass
of adoption, it will inevitably result in Failure, Gnce o
product achigvas wide acceplancs, it Deoormes mare ar
less entrenched. In our sarmple, the only paoduct that
threatened’ to display such charactenstics was Oracle,
Winre detail an this is providesd later.

& numbier of crgandratinns ina wide array of sectars such
a5 banking, manufacturing, govermment, defonse, rotail
distribution, health care, transpaortation,
telecommunications ard public utditics ane using server
systerns and applicatians in India, Based on our primary
survey wie aire of the opinion that thiswill only increase as
tha level of autornation in & ranga of arganizations
incraases, Ona wser with multiple locatlons in Indiain the
haalthcare sector Is In the process of migrating from
standalons servers 1o a centralized facility 1o be located in
Huwderabad, The reasons Foe the shift are improved
security, efficiency and database managameant as well as
improved customer interface. There are scores of
aeganiEations in India that are keosing o eithear upgrade
Lhair existing cormputing infrastraciune or keinstal lomne for
the first time As such, they corstitube natural tanget
customers for the leading vendors, nasnedy, 1GR, Heodett-
Fackard, Sun Micrasystems, Microsoft and Oracle, One
coald suppose that these rival wendars wosdd make
agarassiva efiorts toacquire new custamaers orto displace
existinguendors, We exarmine this issue lates,

Qwr fecus gqrowp for the prmary sureey consistad of
oaqanizations using elther the rmalnframe platfoen or
anterprise-tavel sarvers acrass many verticals including
gowsrnmeant. These are naturally large organizations: vwe
divide thrarm an the basis of thair employes size and type

of application. The latter 15 not a way of classifying
custormers, but of elassifying their sereers in terms of the
ap:.:-lin:a:lnns:he:.rar&.-*unnlng.'.ﬁ'edn-.hlsnn: for the antire
Irnedican rrvarket bt for the companies that wea cover in Lhe
prirmary survey. The lindings from the demand-side
arnahesis are reported in Section

M. Invskeparabilivg is 2 propeimy rofersioed 1o the abiing of Qe Bmevs S onganizlon o aaduisse idarmation and 6o use afecniaey the
infmabgn that hes been eechenged whersas compatibility refes to the ablity of 3 program or haedhe e 1o foncion o the e sy 2g other
prcgrams of Fasdsars, Al eugh ot the Tee o ane usedinrenchangeably, compaibilny dies 400 considarhe efckency ol iarning o prog i an
ohher pytems
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IV. Indian Server Market : Prospects

The maw econormics of industrial arganization that has
anarmed owver the past &5 years has recognized that
particular industries have been dominated by networks,
aither in term:s ol physical layout lidentilying
infrastructural links and nodesl or 35 wirtual features
thraugh the provision af complementary products and
services, High imeestment and usage of Information and
Cormmuanications Technolagies [ICTL & sector that
darroastrates substantal nevwork econcmies, In mature
markets has played an important role in their becoming
inflormation societies and reaping its bernefits., Like
alectricity, ICTs have besn recognized as a 'Cenesal
Furpose Technology [GPT) that transforms economic
relazions, pnhances productivity and creates ne'w services
and markris! & nember of studies have shown that
axpansion of the ICT seclor nod endy contributes o GOP
directly but alse contributes to networdk effects (such as

expenditare. Table 2 above shows that China's ICT
expenditure & higher than in any other Asia Pacific
country, although relative 1o GOP it is comparakée wilh
India. Singapare at about 11 percentsets the benchimark.

Serrversand the applications thatran anitare crucial inthe
smooth functioning of user incustries. The dramatic
griwwath in Information Technology AT and frdormatian
Technology enabled Services 1TES] exports from India
‘eershadowed the latent apparfunitios unlocked and
greavth abserved i the domestic rmarket owar the past faw
years.”™ Damestic derand for 1T in India iz witnessing a
gradual transformatien, from being predorminantly
hardware driven towarnds a solutions-oriented appraach,
reaulting in a growing emphasis on Services, What is imona,
resariue glﬁ'ﬂ[h im the services segrnent alone has
reparied [aster growth than that for the overall domeastic

Table 2: Total ICT Expenditure US $Million, Asia Pacific

Year India China Malaysia Philippines Singapore Australia  Horea
Rap.

2002 19397 62376 G437 4258 613 26,6597 35852
171 T (r.31] 5.5 (oasE (0 il N

2003 2546493  F5400 7373 4. 740 8,522 3,247 40,547
] 15149 (7.6 6170 o113 (8085 647

2004 36164 97658 3589 5502 10316 43 50 45 757
1603 15.95] (B.26) 6.51) 1117 (7.43) 1687,

2005 4438 11TE3EF 9130 GARES 1,014 45,676 f2441
16.43] {505 (132 [#.82) (1025 15931 .5

I00E 55304 142313 1091372 FA63 122993 45,947 58,769

[F47

A3 R I W

fnwee o Wil Development Indraloe, 16
Kore! Flqures In parentheses ane relatve ro GIR

lower transaction cost and rapid innowation); this
incraases the efficiency and productieity of user sectars
and thus indirectly contribates b GOP ™ Thens s ne doubt
that the pervasivenass of ICT coupled with its constant
improvement spavwns inngwation and makes it easier to
irvent and produce new products or processes,” The
skeap deeling in ICT pricad also encoanages insestment, at
times shilting irvestment away from otler assers.

Fecognizing the mportance of KT for developmnen,
many devaloping countrias have increased such

1. ‘Word Tebroom Desssloprent Heport, | TU 2006

[10.54]

(L (XN

IT mizrkes {including hardemne, softwane and services) over
the past few vears,” According to MASSCOM this rend s

B iefrsation Tes el ngy & Dhesel cppment: Begona S8 Hher D" g lames Seeinherg,

3. Erashalan Toand Trajionbeng ML 9251 Girnandd Porpdes Ted maclogiek Engines al G

2. MASROOM -1DCsbudy on Domesdo T O pparunity, 2000
R )

it it Socvrad ol Fronenieieics, Wl BE Had |



T g ey o Cormpeaton VAl ares g Aoang seberd e rices n ndia | |

2

Chart 1 : Server Market Growth Forecast
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affect India’s server markst Pwith an amnuaioed dedine of
20.4% during the Girst half of 2008 the second half of
2009, however, 5 expecied o be relatively betier. The
government, post-2000 elactions. and telecom, dus o
infrastruciure rollowt in relatos o the 3G initatves, e
ety tobe Lange buyersof T servioes ” Gartner expects the
server markel will follow dossly on the heel: of the
ey, The Indisn serer market is predicted Lo g 3t
anaverage yearty rate of 10% anmasaly wnsil 200 7™

Az a percentage of GDF (e Chan 2 the indian sener

countries immedately abowe it. rather than with
Sincapoee”.

Onar primgry ey revealed thet one of the major
impediments 10 adoption of iervers B ooil. Sefvers e
eapersive 1o natall and operste Servers do aot kst
forever and Typecal replacerment Cycies are 5 years for ol
bt the most basic of funchions. in addition, servers need
reguls mansenance services, which could be a significant
o5t mem. Mamy of the mespondents sisted hat
maintenance could be the leading st item ower the

Table 3: Revenwe and Shipment growth for Asia Pacdfic

2008 W9 WW W 012 NI 1004
Reveue Growth

India 128718 -3 1% S5 T 1119 1% 57
Shapment Growth Rate

India m 3% T 1oAY 105 l,.h A5l
Asia Pacific G58% 110% 604% 621% 628% 465% 404%

S  naRTes Fossiisa

macket atill lags behend comparmtor countries by a
substantial amount. Sngapone’s senser sechon ooatibutes
the haghest share of GDP followed by CThina, Australia and
Malaysia, respectively. Given the growth forecast of 1058
for the server market, its contribution o GDP in india will
imoease pver teme. thus reducng the gap with the

., Rad

ursefial i of the server. As 2 result, introduction andor
upyradies of server infrastrociuee ane Bely to be a carefully

2T, Denppues g Server Fonscen Ansmpooes, S Paohic FI0S- 201 L GarmesnDorobes X009,

®m i
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Chart 2: Server Market Growth as percentage of GDP
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V. Structure of the Server Market in India and APAC

Mo matter the jssue at hand, economists begin their
analysls of compatition by asking a single question: what
is the relevant masozt that is the subject of investigation?
The serwer market is one that is cepable of perlorming a
variety of functions induding web applications, e-
mialmessaging, front-end Wehbisarving, streaming media,
high-parformance computing (HPC), data warchousing,
wnling Ltransaclian processing (OLTPD and running
infrastructure applications. This Is nor an exhawstive lis,
butthesa servar workloads cover the entiva range of server
functions of the respandents in our survey (ser Annex 1
far a description of each of these server funetions)l. In fact
all respondents reported wsing mast or all of thesa
wiorkloads since, a5 stated earlier, aur sample consisted of
large organizations wsing enterprise-kevel servers The
data o sarwars auailable frem secondary sources includes
computer hardware and the O% bundled with I
Impartanthy, this secludes the non 05 software and
although we attermpted to collect information for the
latber and rmap it back 1 the underlying system, it was an
exercize fraught with error and risk.” We, therefore,
conslder revenue and shiprant data for all hardware
intermal to the serwer enclosure, including all mternal
components, such as systern meemary [ERARY, hard disk
drives (HDD), processcss (CPU) and network interface
cardsiMNICs] Oparating system revenu isincluded butany
ron-05% saftware, suech as managoment tocls and
applications, as well as sxternal storage i sacluded.” In
the case of blade servers, revenue indudas the costof the
blade chassis, distributed a5 a proportion acnoss each
reported server blade, Shipments data is the numbber of
seryers sold”,

In addition to defmeng praduct characteristics, s crescial
to defire the gengraphic market especially from an
assessmentof competition paing of view, Curaxamination
of the Indizn maset did not reveal any region-sgeecific bins
aa the part of vendnors; if anything there may ke vertical-
specific bias, This is a point v examine bater in Section ¥,
Mioreower, data From Gartner on wendor resenue and

1. Cormbamssd by Gartne and ther anslye b,
12 GesGarinerdala

shipments is available anly on a natioral rather than a
regional bavel; even if the lamer data wee available it
wadld nat add value to the analysis. Structural estimatas
of concentration (HH| and C4) are accordingly presented
fiae tha naticnal level in this studsy,

We are unable 1o caloulate structuial estimatas of rnarket
concentratian for the ‘malnframea’ segment since there s
no carmpetiton 1 1B i India.™ In fact, the only ather
ranufacturer of mainframes in the woodd today (5 Fujitsu,
which doas not yvet market these compistars i India (sae
fnnex IV IBM s timedine in Indial. Indecd what defines a
mainframe camguler these days is vastly different frarm,
saw, Ly characleristics a decade ago because of
technalogical progress. Every generation of the
rmalnframe gets better, faster, more efficent, and camres
rore and mora of the data load for business and industry
all cver the wordd ™ As a corollary, tasks that the mainframe
perfarmaed oasdior can now Be officiontly cxecutod by <80
hased server plasforms" In addition, IB's revenue fram
mainframes in India is minuscule campared te its oeerall
resverniue; on the ather hand, it is higher in China and APRC
(e Takia ). I the early G0s there were na maindrarmes in
India o Chima.  Malnframe installations and skills are
qrosaing i India, nat caly for running financal market
transactions But abso o upport millions of lines of
programming code that are Being devoloped for the rest
of the mainframes rircling the _r,||nhP.“" 180d's India-sperific
revgerrine froom all ity Businesses crossed 51 hillion in 20609,
IBM haad & reseerae ol 51,13 Billion from dosmestic Busines.
it India for fiscal 2009 ue from 51.05 Bdlion in fiscal 2008
and 5077 billken in flscal 2007.The data show that
mainframe demand iz extremely varialbde from one paarts
anathir,

While it Is premature to write the epitaph for the
mainframe, their sales are not big enosugh in India to
permit a meaningful treatment on their owenswe thersfare
club it with the high-end enterprise segment for the

structural analysis®, Many of cur respondents seene of the

=or s imparcandy, i

313, &l scvondary daca used inodhis oot B From Gamnen, unkess otheretee goocihicd. Seocndasy dana rem Sameen §s avalabde for dwe porlod 2000
B0, Gariner iy B kead g market s s compeny that prondas stahisies on technclogy, market and abo otk a3 8 busre s consu®ant, &
number s ol pubic and prvae organizrions corsul vt Garmer prion 1o plrchase. During The sureey cur respond encs dsdosed thac irfemeation
preescied iry Gartnercan beconaidermcd as e bl e andobyec i

34, Fihers is anky ane waeftane sepelien accciding e e fensils fon maiket concerration tis jusr brpdies HH = 0.
manframes g kigh-esd e cooupy dzbinct 3l beit ralabed market s than replies s role for compesson polcy inthemonopoty seqme-s, This
e s addna wead e poloysecricn.

15, Mawifraiie Evecbiing. “Mainkive Solet Incmeasied in Sautheast Asia, lndia and Chied®: Jod Cliklky, Maich 19 3000 sieseinaintise
s comsart cles fpe 107,

ih.  inbersmwwith inie Septembor JUF, Comebaratid by B

17, ThezlOisMarteurFathe s Maifranme A seodem asetsment. Tarry Ko Iilog ration Syt LLC
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for an Interesong ard controwers al cebate aroand the demise of the mainframe. see Temy Kzene op dit. “The Sory aos the (0K Marrame
Pk weirm hcom ardd athers
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Table 4: Share of Malnframe in IBM's Total Revenue for India, Ching and APAC

Year Mainframe share Mainframe share Mainframe share
% IBM total (% IBM total 1% IBM total
revanuz| India revenue] China revenuel Apac
2002 148 002 2232
2003 232 2033 2007
200 2.30 2098 21.69
2005 1466 11.3% 15.47
20056 3.52 T8 13,44
2007 933 1148 12.01
2008 Aha .57 14,59
200 1.10 1744 2021

Sovovc : uarine: JIHFL

opinion that interms ol lunctionality HP's supe rdome and
Sun's SPARC system, among others, are capable
substibutes far the mainfrarme®.

We measure concentratian weith the Herfindakl-
Hirschran Indes, which is determined by adding the
squares of the market shares of all firms and C4 dmarket
share of the top 4 firms In the segrient. We do this for
beath revenue ared shipmeent data for the APAC region as a
wilale and for individual countries. Tha resulis for AFAL are
shown inTable 5. If the Herfindah|is low, thene are many
competitors and esercising market power should be

diflicubt; & higgh Herliretahl, on the ot hand, resoles in a
concentrated market inwhich price rises many be easiar to
sustain. The numi=ers show that the high-and server
rarket on average Is rmore concentrated than the mid-
range markes, which in teen is mare conoentrated than the
entry-tavel or volume market. The levels of concentration
over fime hawsr not altered much either, The lovels of
concentratian reduce slightly IF we use shipment dat
instead of revenue, althosgh the qualitative result doss
not chargs, Le, the high-2nd and medium-range mareats
are persistently mone concentrated than the low or
volurne market [see Table G

Table 5; HHI for Asia Pacific [APAC) by Vendor Revenue

Year Taotal market Erntry-Leweal Mid-range High-Ened Segment
segmant Sagmant
2002 ELG e L8 007 e
2003 L 020G 0330 Q380
2004 L2508 LI9E 0319 Q385
2005 D251 0192 0.330 1433
2006 13250 AW LIES (IEL (LA
2007 % (223 0.531 43
2008 L3275 D126 0313 D L1
2009 01 .246% 0215 02ra Q425

Table 6: HHI for Asla Pacific (APAC) by Shipment

Yesr  Total market Entry-Level Mid-range High-End Segment
segrient Segrment

2003 0,1%3 {0,172 {1 3045 0,334
2003 @172 a.172 pa1a 0.327
2004 0.162 2.162 £.312 0341
2005 0,166 0,165 0338 0402
2006 0,178 178 347 01,354
2007 a.187 a.187 £.230 0,426
zo08 0.196 0.196 0,337 0437

2098 01 0,180 0.180 £.297 0,381

39, Eesrte S8 case stude l2cerfor axamphe. Mowever themecoud be an lbemate and egt matevies that mainframes and higheend servers are.in o

sezaralie mersets atbaagh ag statied in e o et the daca fer ndia de st peomin chim 1o B analyied separaely, fa e doce Lateg Fandvane
platiormis for mewy werkboads Gwteere meinfremes and high-2nd ssreees can effeciely compeie ame diferss fom egacy worklosd, dor which
imainfianies do et havesiabla sibarinne
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Chart 3 : HHI for India by Vendor Revenue

HHI for India by vendor revenus
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Estirmates of £4 are not moch differest, the high-emd
miarket continues t0 be the most conoentrated oompaned
o the mid and entry levelk and icteeestinghy, T4 for
enterprise beved servers high and medium range] b doss
o 100, This imgplizs that there are 4 firms that seree the
antire masket. This pattemn s replicated in the revemss and
shipment diata for individusl countries 5 well™ Here we
shiow the resulty for India and drew & compeiien with
China, Chant 3 shows that the enterprielevel seresr
miarket is mone concenirated than the wolumse mariet and
(Chart & shows that there are only £ firrms that exdst in these
teeo s=gmentsinbndia.

Thee rature of the result does not change when the anafysis
i done fod shipmentsinsead of revenoel. Comparing the
estirnates for HHl and C4 for Indis sevesks an intereding
resulL For both the high- and medium-range matkers, T4

5 100 for sleost the entire period, while HHI Bocrsaies
e Chast 3], st weithin & nosrow b The fact that the
rasrber {and identity! of frms in the enterprise segments.
does mot change whils the HH Suctuaies implies that
firrrs bgpee tracded rmadket shares over The preriod. Dee can
conjeriune that the dominance of BM in the high-end
markst & being chalenged [because its share in thesa
segments has dedined ower temel. We abso test this
argument Dased o Our reSpOTESS L the Drmany survey.
The only shgnificant diference betwesn Ching and India is
the loweey concentraton teen in Ching in the mid-range
segment in 200901, due to the entry of a new compeatiton
in thiz segmeat. In Chine foa fowr fms dominate the
rrieprisr markef, wivile fhe volrme or entny-ieved ket
sumnontsa anger numiberof frrms and by o correspondingiy
bowermeoaee of concenootion

Chart 4 : €4 for India by Vendor Revenus

C4for India by vendor revenue
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Changes in HH arise not onlby from changes in the number
offirrns and thelr market shares but also due to varlance In
the shares We measured wariance far the three segmenits
lor Inadia, sepraratsly lar revene and shigenents (Snnes )L
These results show that variance on average is greater in
tha high-end sereer market than the wariance in the mid-
range server markat, which is greater than the variance in
Lhe entrg-level markel High variance results in 8 higker
HHI, reirforcing the earller empérical firding that HHI i
graater in the high-end markatthan in the mid-range and
satry-lewel markats.

The ten key Badding blocks af servers, the precessor and
Uhee 05, are often bundled with athes hardwase by endors,
Customers exercise their cholce over a specific type of
processor and sperating system (the performance of the
05 depends wpon the number of proccssors inoa
miltiprorescor envirnment and the performance of the
application software langely depends oo the chaboe of 051,
catabawe software (indusiry experienoe
iayi the perlormance of the databiie el Bonoid

of processar, which will give = an Indication of the
‘rewealed preferences in the server manketin India.”

The praferied pracassor For the entry-lavel market is the
%56 processos in fact, Dell's entlre mage of servars |5 sold
withthe =86 range. x46 is an apentechnalagy architecure
that enables wider chodcaslar the client. About90 percent
af all BM sarvers sold in India in 2009 indudad x86
processors, Only Sun decresystams sold more servers with
a RISC processor than with an x8E; howsser, Sun
Micrasyitenms current markel share in India at 15% 4 guite
low. Across the thise segrments that we ara studying, the
¥B& processor dominatas the entry-level market acrass all
verdors, For examiple, 40 percent of IAM's systems come
burdled with B processorns in the anbry-lesa] market.
This number progressively decreases 1o about 40 percent
and § for the mid and high end marker segments
respectieely ™ Acoongding tnlnied, the performance of oié
processors has improved mandfckd over the past 10 years
providing benefits of “valve and siandandizathon”. AL the
ertry lowel the dominance of =88 processors can b

Chart 5: Share of CPU by Shipment, 2006-08
Share af CPL by Shipments, Hi6-08

H [Asd @ (ber @ RISC & 185

sertors), application software and other tachnical
specificites ™ Depending on these needs, 3 OuSTOITET Can
choose a single vendor or opt for 2 mubivendor
amangemant. Although it is important to analze eadh
preference type it is neardy imposible 10 vack sl the
mformation for each firm aoross each wertical Ve
thenefipne, lienidt curanahysis to the choige of 005 and chodoe

A1 Allthe processn conmsdoned here finas ol & -t ireed e B0 chips s o R0 gand dha e sne dhe

|

antributed 10 the cutiomern’s choice lor open techmobogy.
=65 peocessors offer festhility 1o the ountomey in the
chice of 05 and applications. In addition, acoonding to
industry experts, one high-end server can neplace numiber
o ennry-Sevel serwers. b pahes wosds, Dy chubiing mltipis
smialll sorvers, one Can get perfnrmeance akin to high-end
compating. Ths ndicotes that a chuster of "small serven”

[P

deiagiied fo gimerd puipues buiimcs temnmpating,.  Eadh procruses lersly ofen o peeouer o of pres el porforramos m'.'h-ulmh

psrtialty han nm comgibetely e seren el

47 I e weresr perating seviees st e | o, s o Sircome e 8 n oo b s Byl 7 E

FaFunction

of the R Frohe T Cou gy SO CEninng pici s Then-oan the 25, perinrmos o i ooy e o the 05
43 G Ao TS @ nbution of prossioe by eervior s T B oS womesih
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miay provids incipient compatition to high-end serees
especiaiyfor new worklosds ™

The same analysis on the bask of revenue Athes than
shipmenits shows that the share of wbb in sealiewnee s
ateout 55 percent, This imgpldies that the average price of the
x86 processor is lower then that of other proossson” (see
Charty 5 and 6). To understand this compefiton, dealy
one should analyee the demand for servers in each
segment of eachwvertscal. But due tothe pavciy of data, we
fimit our analyss of proreswor typet o the 1 tegments
cefuved in our study. We, howsver, s=ek smwers to thia
cuiestion from the survey ofusers ieported n Setion VL

it is motswority that the high-end market & efectively 3
tricpaly between BA, HP and Sun Micronstems wib the
Lxst a distant third, Market share fior the UG58 processor
{itaniuem) i HP machines has inoeased, while that of the
RISE processos in HP has dechined since HP shopoed selling
servers besed on its BISC chip in 2008, The HP serves with
Ranium processor i known as the “Superdomne’ and s
E=lieved 1o have competencies that can maich B
mainframerhigh-end servers.™ Both 1EM and HP
oomipeied fior the 5B core benking oontract which
evertually was woan by HF Supeidome owver the
mainframeP seres configuration of IBM [se2 Case Study
in Armesc VIl

L

O sarwey of uiers srambiguousty revesls thet the chaice
of O i dctsted by the spplcation woftwae. Since use of
apphcation soffwas vanies acroas werticals, the choice of
05 will also vary 2oross weviiak, espedally between
verticels thal support Linge enterprie, such 21 barking,
msurance and telecommunacetons. Overall Wincdosrs 05
has the langest share in the entry-level segment, while
LRI dosminates the mid- 1o high-leved segrrents”.
Interestingly, LINUX deployment has been increasing in
e sy thee pears and had 20 perent market share in
terms of shiprments and 11 percent market share i terms.
of mevenue in 2003, IBMs proprictary mainirame
opesating fyitem, &05, commends less than 5 percent
i thise  Acsoad segmenti the retults se intuitie. In
e e =g, i the e of HP the share of imgtalled Ui
0% i increasing over time; the shase of it own UK OS =
dechning along with a dedining share of instalied
Windows 0% In the case of B the share of insalled
Wendows 05 is declining ™.

irs thee high-ewd masket, the thare of installed Linws 5 very
o, whereas the share of propretary 0% provided by
hardware wenadors B compastyely higher. Dur sarey
revesnb that users prefer 2 bundied puchass of hardwars
and 05 In the entemesetael segment” This finding,
however, nesds 10 be patapesed with the B that, n

Chart 6: Share of OFU by Revenue, 2006-08
Share of TP by Revenoe, 2648
@ LAl @ Ocher o BISC @ x@s
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Table 7: Percentage Share of Operating System by Vendor in the High-snd Market

by Shipment
Vendar 2002 2003 004 2005 2006 ZODF  ZOOE 200901
Hawlett-Fackard 100 oo 100 Ll Toa 100 oo T
Lirix i o 130 1.7 L o o 20
Orhers 2550 420 130 14.3 194 18.2 250 1o
LINIX 754 T | G0 536 Bl 851 750 ThO
Wiind s 4] (K] 130 4 | i i k]
[[:10] 10q 100 100 10 ALY 100 100 100
ALK 2845 2110 5 9.4 8.5 50 T 50
Lirux g o o o &.1 a 5.1 o
LIKiE 571 (4 e 50 225 303 26T E{h 333
LA 14,4 158 IS PN 15 FE NI | VK 14,4
Sun Microdystems 100 100 100 1040 100 100 100 100
LI 1061 (i) 0a 10 104 1aa 1aa 1o

most cases, the vendors allow no othar choice, Ifone buys
a high-endd RISC server from IBM, HP or Sun, your only
server 08 chodoeia (usualy| Lhe variant ool Uiz sald kxy Lhat
wendor [respeactively ALK, HP-LE and Solaris). One cannet
choose to mun Sun Sclaris or HPUX on IBM Power
hardvaare, Moreover, ore cannat run Windoves 0% an IBM
Fawer of 5un SPARC hardware (thaugh ane can on the
Intel Itanium-based wersions of HP Superdomel. The data
supparts our conjecture, which showes that in the case of
HP thee larger share of installed O goes toits aen URNIEE
base 05, whereas in the case of 180 the larger share goes
T It own ALK OS5, Likewise for IB% malnframes, in most
casas they only use IBAs mainframe operating systoms
such as 2/0% The only esceplion to this general robe Tar

high-end servers and mainframes Is Linug, which can ren
on all these types of hardware machines (though o the
case af IBM mainlrames, Linux supports only new
workloads, not legacy workloads, thus confirming the
ahsarvation that legacy mainframe warkloads are subject
tomanapaly lock-inon IBEM mainframe hardwaee].

From the disoussion aboee it @5 clear that the chosoe of
processor of choice of 95 varies across segments, bo
single procassor technology or operating system
dorminates across all segrnents, although clearly €86 and
Windiorws 05 is the preferred mix for the entry-lesel server
market. This implies that o geior the ectent of 'lock-m' for
entry-lavel users is likehy to be kass than for the other bwo
sgarma s, We pursuethis angument in Section Yl
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VI. Primary Survey : Results

{ur primary data was collected thmaugh a sample survey
conducted by ICRIER and TeakPlus in India [see
guestionnaires in Annex XL The goal of this prirnany survey
was 1o collect qualitative and quantitative infermation
from vencdors as well & wsers across verticals, Cur
sampding technigue was purposively stratified and
conalsted of 71 sublects from wendors, chiprnakers, service
prowiders and a representzfive cohort of medium and
large enterprises from different verticals. & break-up of the
subjects is pravicad in Annex XK1 Our choice of users was
rastrcted to rmadiure and largs entarprizas since the aim
of this study is to ewamine the natine and axtent of
competition in the high-end market, which is lagely
served by the 'Big Three' in India, naraly IBM, HP and, 1 a
lesser extent, Sun Microsystams, We first report results for
vendars fallowed By the userrespanses

In India the activities of serear wendors ane not reqgien
speciiic. Almost all servers sold by MMC vendors in India
are impored from other manufacturing locatians, shich
implies that they ame coverad by the Impor duty regime. A
fews o enad 288 servers, especially anesway sarvers, are
manulactured lacally in India. Some large MMC wandors
lewmiage their deskiops notebook capabilities 1o produce
lowi-end wodume servers. Local [ndian server vendars, of
course, do the PO and sereor marfactunng in India,
Indian gracucticon i limited 1o the by and: Tar anarnple,
HZL has its manufacturing capabilities in Channai and
Fuducherry. Almost all these sarvers are in the low-range
cateqary ofed6 Intel B servars”™,

hone of the wendors fallow a vertical-specific strateqy,
althnugh it coudd hapeen that a vendar may expericnoe
realwernik eflacts in 4 specilic domain, For example, Sun
Microsystemns had becorms very popular in the telecom
vertical inthe billing and customer care sagments, Infact,
Reliznoe Commurnications still uses the Sun Microsystemes
platforrn for 70 percent ol 05 elecarmmuanicaticns
applications, A successful adopton leads to positive
feadback and athers adapt the tested solution, thus
creating network effects.” As a result ofthis dirvect netenrk
eflecl an incresase in L numéer ol mes on the same
matwerk (platforrn raises the consumprion Benefic for
avaryane on the natwork [platform), Sun's dominance In
the telecommamications vertical in India was brofen by
IEM, which made & breakthrough in 2004 with a highly
publicized U55750 million deal with Aireel, one of India's
lezding integrated telecormunications operators (58
Bharti Case Studyin dnnex XD, In fact, 1B is wsing its Linix
gervers ALK on Power| to challenge Sun worldeids inthe
taleszen market, a5 wall & In ather high-value warticals
such as financial services, In tha lattar wertical B
mainframss have @ dominant position For legacy
applications, while new workloads have typically gone w
Uil oor, recena recenthy Linuo,

0. Eesdnnee X hordugy smuacoone gred che comespond ng HC codes
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Mast vendors consider fower TOD, interoperahilitg”
openness and bEfrar jenidE as important Tackars thalt
differantiate thair product from rivals. Competiticn in the
technalogy space pushas firms to innovate and mroduce
new prsdect nes In India vendoes wsualby refrosh their
product cycle wilhin 1-2 years. This sharter prodoect refrech
cycle Indicates cornpetiton in the techinology space. Dur
survey reveals that factors considered impostant n
product refresh cycle by vendors are techinodagy sermand,
prkce coripetitivensss and moarker vision. This indicates that
rain abjactive of the product refresh cpcle s to provide
hizttar technodogy that can maet future demand at a lower
price

Pricimg af a system includes the cost of hardware, software
and services, Olten hardware vendors bundle software
with their kardware and dharge accordingly. Gur survey
shaws that all the vendors prowide system software and
management saftveane with their hardeare, %x out of
eight vendars alse provide application software and four
provide securty software. The alm of bundling software
with the hardware is to reduce the amount of cocadination
fesr & client across different vendars, as wall as waving an
distribution costs. On the other hand, buandiing often
results in price discrimination and creates ked-in for users.
Aoy Factor inthis comtexnt - perhaps the mast important
frosem the vendors” point of view - & that software enjoys
significantly higher profit margins than hardware. This is
duetetha fact that {a) the marginal cost of each additional
copy of o software prodect is very dose to zera, and (B the
appartunities lor proprietary diflesentiation are genarally
qreater with software than with hardware, Thus, large
system vendors such as IBM, HF and Sun have a poaseerful
incentive to bundle complex software such as server
operatig systenns and middlesane with their server
hardware. Indead, vendors such as Dell whao preduce anly
server hardware and fack their own proprictary software
oferings are Far less proditabie than the high-end system
vandors; Dell can only resell software provided by third-
party firms, which offers lower profic margin
nppartunities,

The standard model far enterprise softwsne vendors n
mast markats is to change a @ngle upfrant fee known st a
“perpatual license” and thern w charge an additicnal
recurting annual fee known as a "mamtenance charge
(typiralty 15% ta 22% peryearof the perpetual license fee),
The maintenance fae usoally provides the customer with
the right to receive all upgrades and new releases of the
sofmare, There are some exceptions to this rule For
crample, IBM mainframe operating systems and
mmiddleware are sold through a manthly license fee that
varias with the siza and uzage of the mainfrarme hardware,
fnather exception s 5un's Salaris (Unix) cparating systam
and its lwea middlevsane, which ane now sold only throegh

81 Axiyimvdesd tre case eorkche i Sun hasabsays mad sigrahizert sham in the glibal elecom segment. The neteork sife: b here s thes a raty global

arrdroronty alacal phoromenan
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annual subscriptions Microssft also bhas a semewhat
different model, which is hawewear Fairly close in practice 1o
a subscription maodel far most large customers. Oracle,
5AP and 1EM (lor roo-rmainlrame solvware], B,
adhere o the strict perpatual licensa = recuriing
maintenance fee model And, of course, all the wendors
offer negotiated discounts that depend an the bargaining
power and beng-tesm desirability Jie., prafit potential) of
the custormers. Typscally, these discounts are offered on
the upfront licerse price and rot on the recurring
maintenance feas This reflects the fact that once a

verdlors deal with the client for the softwars installed in
the systarm, bat for any seraces required the dient neads
to contect the software wondor. Thie introduction of a now
product line makes e exiling product outdates. To
induce cliants to purchase news praducts, vendors usually
offer a buy-Back option, In india, 5 of § hardware vendars
ofer leasing option ard 7 out of 8 offer buy-hack options
while alfering naw produects, The sureey also reveabad that
vendors usually lease the chcder generation preducts tothe
lowar-end markat, but do net sell refurhishad servers in
India.

Table &; Extent of Compatition in the three segments

Market Number ol vendors {scale of 1-10, 1= high, 10 = law)
segmant

1 F 3 4 5 &
High-end A i 4 i 4 1
Mid-range 3 d 5 ] q Q
Entry-leved B i 1 H] 1] a

custormer has commitied 1o a particulas type of enterprise
saftware (server operating system, middiaware, databiase,
packaged application, etc.], the costs of switching to other
kirds ef soltveare are guite high, 7 U case of Linus, Unix
and Windows Server, switching costs reduce but do not
aliminate the customers option to changs wandors
Howewer, in the case of legacy woarkloads an 1BM
mainfrarmes, these switching costs are geneially =2 high
that they prohibit migrathon For all but the sisnplest (and
generallyleast important] applications.

Dwr sureey of yvendors reveals that 5 of 5 vendors offer
ndimited licensing, which means the client has o pay
by ok Lo wse Lhe sol twase, Only ore usar in our sample,
heresesear, was able 1o sucoessfully negotiate a 'once In a
lifetime license fae’ for & spedfic software; athers claimad

According o wendors, the astent of compstition in the
higher end is the least while itis the highestin the volume
sagrnent. Table B below reports vender perceptions. The
greatast number ol vendors perceive high competition in
the ertry-level markat, In the mid renge, cormpatition s
expactedly maone than in the high-level segment, but less
than that perceived in the entry level” In the high-end
sagrmanl. compelition is lawear not only because of Tewer
plapers but alse hecause of greater cestomization of
products. Howesar, as emphasized right through this
study, smaller members in the high-end markes do mot
necessarily indicate lower intensity of compatiton,
especially inthe presence of countervaifivg buying poeern
Wee exarnine this peint later,  For the moment we regort
that respondants perceive competition Is lewser inthe mid
tohigh range compasned to theontry-lesel segrment.

Table 9: Intensity of competition in the submarkets

Market segment

1 s
Hardwars 7 L1
Saftware 1 L]
Maintenance (including k1 '
services)

Mumber of vendors (scale of 1-10. 1 = high, 10 = low)

3 4 5

L N e IR e I ]

o o 0
) 1 3
3 i i

te ba charged according to a vanety of methods For
sepmple it could be por wsen, per core or per CPU or
member of sirmultanesus sers. Thare s o one-size
approach inthisregard in the industry and the actual prica
i5 the result of extended negotiation, Hardware vendors
may have an agresment with the BY (Independent
Saftwane Vendars) and chargs lor the soltware installedin
thelr hardware from the client. In this case, hardware

Aninteresting characteristo erarging fresn our analysis of
wendor data redates to the perception that competition is
lower in sofbware sorssoss than in maintenance  smnd
hardware sarvices. Many user respondents carroboraned
this featwre, claiming that Cracle tands 1o creste a greater
'Inck-ir" than doos |BM. It &5, hawawer, impartant to nate
that 1IEM has a broader product line than Jracle (80 l2ast
prior tothe antclpatad completon of Oracla's acquisition

52 Aterbydese L sendor rancedshe level ol competbon g1 highesil:at mid-rarge Ltheyranked R2=very high i11while S otren mnceditas 1on s

I DDt s
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of Suml, In pracrice, 188 anc Dracle can reasonakly be
compared for twe specific softeare products: relational
databases and lawa-hased middleware, For bath these
Lypes of products, the sales practices and extent of lock-in
potential are very similar for 184 and Oracle. Howeaver,
since Cracle is likaly to have o larger share of the database
markoet on non-mainframe screers {especially Unixd, it is
Ml AUFprising thal Customers percaive itd soltware 10
possess greater [eck-in effects than simitar sofiware from
IEM, Annther reasan for this could be that the ertrelesal
server market has to s Large axtent Been comminditized
and miay have influenced the respansas. In addition, 6 o8
sepver wandors mendaned that they de noet collaborate
with their competitors, Cnly 2 wendors mentigned that
gowvernment policies aré not cordecive o reducing prics
for end-usars and ene of them menticned that it is not
craating a lewal playing fleld,

lzchnological advancernant In this rapldly progressing
industry has meant that the powar of the chip has
sxpladed in the past decade. |t was thaught that the
mainfiare would be rendered redundant by the faster
cemputing poveer now avallable, Yet the markat share for
the IBM mainframe in the past 7 years worddwide has
incraased from 17% to 3457 In the past ane year,
maimirarmes have acguired 54 brand nevw cuslomers
FCrois s wwarld, ol wihich 5 are from India, 'Tradl:lunallj.-.
the LIS, Eurgga and Japan are big IBM rnalnframe users, but
racently China has emerged as a big rmarket for the
mainframe,” The reason for low coverage in India,
according to 1B, is that most companies do not haee
large databases, The mainfrarme 4 an anterpeise class
server that provides capabiliy for extensive weorkload
management and wnintarrepted  performance and
security and thus suits extrermely large worklead
raguiremnignts. The total mumber of rrainframe usars in
India including the newdy added five is 25, That & nota
large base campared to mainframe customers sworldeide
and it is raflected in U ko revenue Lhat IEM genarates
from mainfrarne salas in India, Incenestingly, anly twae of

tha five usars have opted for the z/40%; the rest ae on
LIMLIM,

IEM naturally disputed claims that the mainframe creates
Terck-in”, One of the myths that got broken in India) by news
sales was thar rmodt malnframe sales are upgrades or
modifications.™ OF the five salas, anly HDFL was using a
leqacy systern, A5-900.7 HOFL claims that acquisitlon of
tha £ mainframa for their oedit card oparations was

53, Carrardsis

B4, Frvmwwovesilancosm

i

independent of the pravaling syitem being used by the
hank and was based on a technical evaluation of the
alternatives  awvailahle,  Faced with almost similar
requirarienls, andadher major prisvale sscbosr bank, 10001,
opted fos a nor-mainframa solution, citing the huge price
diffarentsal, shorege of technical skills and limiced
application software compatible with the mainfame
ecosysbem,”

The mainframe market in India needs to be distingusshed
Frear the glabval markel. According Lol DC thers aie 8,000-
10,000 1806 mainframe custornars in the world, OF these,
very faw are news usars, The vast magonty of revenue
generated by [ from its mainframe business, therefone,
repreianls upgrades 1o or epleements ol exisling
rainframes. The low instalked bass of mamframesin india
sugegests that new sales dominate incontrast to the global
market. For“legacy mainframe applications = mastly very
lasge custom COA0L prograns that mainframe customars
have devaloped over vears or decades - the lock-in effect
is wory strang, which i= why mnst sles globhally are
upgrades. For the "rew worklkoads” which can run o
rainframe Linue of reducad cost mainfrarms “specialty
enginas’ - and thase would typically be applications that
usa? lava 2.0, on IBM's 'WebSphere apolication server),
IBM's melationad database DBZ, or cerlain packagesd
sofumare such as 538F - the mainframe lock-in factor s
waakar, But these new workloads repeesent a faidky small
proportion af the total number of applications ranning an
mainlramas glabally. Therelore, lar the Tive new
mainframecustormersinindia, lock-in s likaly o be weaake

Most users were divided on the nead for retaining
flexiiility {being able to switch te another platform te
precmpt lack-inl and addressing their immediate
recquirriznts. Al verndars, and ol just 1EM, try to create a
lock-ir" and It arises due to technclogy was how one user
put it. ‘Exit’ from a proprietary technalogy like the 2005 is
indisputably mare resource-intensive e terms of both
tirsa ard mosey) than from 8 UNIK or Open Source
environment.” 1B mainframes unguestienably have
qreater lack-In on average than Unbe servers or sBG sersars
runining Linus or Windaws Sorvcr, But ta ke Fair, this 5 not
because FP Sun, Microsol or Bed Hat are e imleresbed in
lock-in than 1Ba, bur because the legacy applications and
legacy operating systems le.g. z/05%) running on
mainframes are on average older than those running on
the more moderm platherms. The applications, middlesars
and databases running on Linox, Unid and Windows

55, BankelChing is 2 qoad esample of 3 recent scquist on for1BW. 200515 used forthe oone bariking sclutbon delver ng 0 443 buskwiss rardactions oer

speesd sl en ene b in reaktime Based co mee han S miliee ascnonts vath 3 Blian ranactoen bistanes Seeonding iRk, tresesniumes

arenotpossiblen Unuwe: oD Ische mos costefecd w2 nzuch shuadans

50, Imheraiewy with syrbem mkegrator dceeeees snoe the instedled base imindia s los, new sabes ane moee lisely bo ke newy acquesitions rather than

upgrades,

37, ARSI Is 3 propretary IBN monk-computer nek 2 marframe although B s notunrezsanabde to combdns itwtth manframes forthe purposs of this

alualy.
E8.  mrerswwith KK IBark.
39, ‘Weasamine theimpacof Open soune Syier e the sudy,
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Server ara mmoea likely wo share commoan standards and
best practices {lava, relational data moadels, clean
separation balween data and programiming logic, sic).
This greatly reduces switching costs compasad to the
mamframe, where the nperating systems, pragrarmming
metheds ancd middlbeware were developed belore many of
Livesa standands and best practices wera fully esoleed. We
did not find evidenca in sugport of usars cheasing a
particulzr platform based on the porccived ense of
migratian wers they to become dissatisfied with system
parformanca in the future. Instzad, choice was usdally
basad an avectorof priceand performance,”

It in well established and widely kiown that while the
sarver market ‘may be' competitive ex ante, it could be
monopolized ex post rasufting in high switching costs 1o

i

verddor can be mitigated by & mult-vendar and mult-0%
appraach. Although none of our usess seemed te he
rxplicitly follawing this particular route, cach deployment
bieimg decided on a cane-ly-tase basis, some el that this
helped create compertition among vendors.

Of the 41 users we covered in diverse verticals such as
healthcare, retail, fronspoct, Senking, atilitios,
telECoVRLAICETaR, Brocess Manufacranng, Maurence and
goverareent, almost all the users put their server
infrastructuretoa wide varlety of werkloads whils making
use of multiphs verders and multiple technologies,

Lock-in or a high exit banrier for users alsa manifests itself
in high price. Many repors suggest that IBM-mainlrame
prices are refatively higher than other similar systems that
deliver the same fisnctionality, We did fing support for this

Table 11 ; Vendors providing servers to the organization

Brand

Murnber of users

1B

HF

Suan icrosystems
D=1l

HLL

Wiprn

Fujitsu

riher

25
30
23

[ETERN — B T |

Table 12: Main Uses of Server infrastructure

Types of Workload

Mumber of Users

Web hostirg

fail sarver

Fil & Prink server

Secwity applications

IT & netesork management

Cross-industry applications {ERP, CRM, w1}
Care appdication banking, felecom, #1c)

Messaging & collaboration
Cithers

25
33
15
19
<4
iz
35

30
i

the user. Imour sample of firms, we came across only one
user who switched from IBM to HP following

dissatisfaction with performance.” Apart fram migration,
which s & Tast resart’, ‘lock-in' to & specific technology ar

claim during our interviews, although 1T was at timeas
countared by statements like “there is no competithe
benchmark to the 1BM mainframe’” Our attermpt 10 test
the: higher price hypothoess with figures, hovwever, was

L Ay, eme o albErguisa bebsenn ins s chzasieg a plalforfor s nes sppdic sl oo ek L arel isseovhe cem laege g yapplealizm thal
WEIE oI M2NY ¥ears 2q0 wsing ostom malndrame softaane 1oods. In the latter class, thore ane wery Sow customers in India and, thercfore the
ey N el i Deerss boss-inis Bhekg L ags o ook maamel] noenkss el

&l WD L STDe s 10 comacTWishal Mega Martwe eunsuscessful. Detals of the mixaton ane, e nel e s, ot avalabl e
o2, Thisfactcan kel rhemed from Tablzs 171 cheough Tamad slongwihthe peofile of thoocompanies in aursample In Anees X1 Forcxanmpbe 33 of 41 fiems

unrirultiphs vieckr s Thicindiatee that s teon e il b ingroechase

&3, There oo no smndand bordhmark resshis companing che portormian oz of B maimramcs stth Unke BISC mzcbdnes or CrascWelmdows: Senacr k86
e fenes A e 15 manlrams ssles cor e s sspress by e i the prabdic slicn gl arg o b core parel vs dals, Fesn Misoscd wibich peons ee (R
mainframs for =0 ng pupoasss. is not 2liowscd 1o pobiiss 3 benchmank datafor thar machine. Mone that IBRTS ban on publclon of lardwam
Eere: bk senlis sone pens cnly ke mainh e They puilish oy bae enark lee Ui Peressr-tuasesd Un s esersaned e i@ sfid werese ared

requersiy e therhor com pethhe marketing ourposes agadn st HR Sun 2nd Disf L
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Table 13 : Predominant Server Architecture used by Organization

Architacturs Parcantage of usars
GG B156
RISC E3193
EFCAtanium 17.07
Cither .00
Tatal oo

Table 14 : Dperating Systems running on the Servers

Typas of O% Humber of users
Dpen Source Only 0
Proprictary Only 15
Open Sounce and Proprietary 26

thwarted due to pauoty of data on actual "deal” price.
Irteraction with different vendors did nat help either. 16K
prowided no data based on dtandard, cross-platform
benchrmarks, <iting that each customear sltuation i
different and has to be studied indepandenthy It is a fact
that the Indian soerver market ke others & highly
customized and peices are negotiated Batween dlients and
vendors. Further, such goice Information is aot publicly
ayailahle. What we woere able ta ascertain thowgh is that
significant discounts ranging From S0-0%0% on the list price
arecffersd. Theaxtentof discount vari=s acrods clien s,

Ever il we were to accept e high price hypoLhasis, a high
price does ot inevicalohy translats Into ant-competitive
conduct or Aoll As ona user said "thay will charge what
ther market can bear®. BEBM disputes that their prices in
India are high. Prices are parceivad to be high bacause in
India thee foous s on toetal cost of aoousiton (TCA) rather
than ontotal cost of awnesship (TOC). Accoeding ta 1BM,
TCO for them is low because of scale, While this may be
L i e case of small enterprises, it certainly is nat trug
farthe enterprises we surveyed, Cur survey, conducted as
it was amang karge enterprises. did naot suggest that
buyers focus only on TCA, On the contrary, we carme away

with a stromg sense that Indian buyars ware
knoewlrdgeable about the market and were technically
well informed. The modal refresh cycle in aur samgse s 5
Years of e, 12 of raughly 30 percent refresh when the
niead arises (seeTable 151, Wetake thisto mean that server
infrastrucsurne invesiment is masde far the long rmther than
sl Lar e

fithough we do mod hees an exacl estimate ol the
elasticity of dernand in this market, we know lasticity is a
Functizn inter alfa of the numbsar of substitutes availlable
and countereailing poveer Bugers ane able fo poercise in
themarkat. Threeattributes stand out inthis contaxe. Cne,
knowledgealle Indian clients are able 1o oppoze exencise
of rmarket povwer by any vendar including [BM, Coooears
and Lybrand coce farmiciesly rermarked that TR eorks baest
in an snviranment whers: the hosts know fitle™ This s
cerLaifly nat true for our sample Tws, HP'S acguisition of
580's core Banking contract on the supercome platform
demanstrates that banks can use a mainframs alternative
frr therir care processing,” Last, India missed the computer
age aned iy a lane starberin this area. A aresull there are (s,
if ariy, legacy mainframe apelications and, coupled with
the fact that It is a high growth economy, vendors,

Table 15 : Frequency of Upgrading / Replacement of Existing Server Infrastructure

Years Mumber of Users
Less than 3 years ]
3= 5paars I
More than 5 years 1E
&z and whan nead arises 12
3 - 5 pears and more than 5 years 4

4. Thersgotlaong skils of knowiednzan e Indian o) enits s 1B may nol be ieevan be ohe smallmamber of Indln Users wha fave ohoer)eaacy]
mwn Mrames agg e atend 0 This b g palaotamesowhe ase Bt e 4 nl 1B main lame mae bed s e Thisp 2o Eabe e vastmajndy ol

e waildeides maintrame inecalbed base, but2re per haps onya mincrityod thesmal s and poareper manrame-n sl ed basz inindia.

a5, hescase rjudy [Anpeal0 Momthen 100 mdlon poocnks e proce s sed dedly =500
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Table 16 : Server Infrastructure used to Run Mission-Critical Data

Percentage Mumber of Users
1-25 1]
25 - 50 1%
51 -75 21
TG - 10D 1%

ircluding 1BM, have litthe Incentive or ability o exercisa
markat power,

It iz widely believed that cpen source softewane can be an
alternative o proprictany softeane to reduce cost and
inCraase ransparency. Therelore, Opan Source Sallware
(550 plays an Impormant rede, especially in emernging
sronomies & recent stucdy by M Bangalore analymed the
aconomic impact af FOSS (free and apen sownce software)
in India that was based on 20 case studies of Indian
organizations drawn from govemment degartmsnts,
private sector firms and educatlonal institutions. The
conchesions are mainly bBased on guesstimates, The
asumglion of Zars cogt for Q55 for wervers departs from
raality. According to one of our raspondants, 0585 comes
bursdled with & cost and the “oeerall TCO of running Linus
is no different’ because it needs to e put through a
grualing test cyde before implementation and requines

maintenance suppart. Othar criticlsms of ObS artlculaned
by our respondents ranged from it being suitable for
research universities rather than for an organization
running misslen-critical applications te s fluld nature
bieing disadwartageaus for large firms. Industry cageerts
riantion that custamers usa O58% in parallel an a wal basis,
but rely an praprictary platforres toorenomission-critical
apxplication. They clairm thiat 055 lails when the number of
transactiondnstrection aasses a cartaln lenit and, hence,
quastion its reliahility and scalabalits. Far critical
applications, the majority of our sureay respondenits (21}
use 51-/5 percentage of their server Infrastructure,
whereas 10 clients wse 76-100 % of their sereer
infrastructure (Taksle 146) Interestngly, none of owr
respondents rely esclusively an open source software; at
thee sarme time, the majority 126 out of 417 run mission-
critical appdications on proprietary 9%, while using open
source borun less ontical applications
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A4

ViL.
IsitAdequate?

Competition policy and econarmic regulation are basad on
the premise that the “public interest™ or “social qood” is
best served when markets work efficiently. fmarketswork
afficiantly, sconomic ar egulatory intervention can da
mare harrm than gaad.” The conditions Tor e markats
wiork efficiently, however, are so stringent that in practice
that they are almiost never satishiied ewen at the bast of
times. The serves market, with high entry fand exit) barriers
and rremendous nevwork affects, can scarcely be
dascribed as the best of conditions for markets o work
afficently, The questinns wie imiestigats in this study are
whether [BM has exercimsd marest poseer in the server
markat in India by charging high prices and whether ithas
danied custamars tha berefits of Innowation,

Chicago Schosl economists left a legacy of free market
principles that defined campetitan policy far many years,
at beast in the DS, First, Lhey said that governments should
stop warrying about size ard ask anly whether a firm can

Analysis of Competition in the High-end Server Market in India:

(Gased on IBM's proprietary 2tArchitectune and using IBM's
proprietary 210 micrepracessors) actually partsoipates in
twen separate cormputer markets that are defined by their
opetating syslams: the l2gacy mainlrame market (2005),
and ore segment of the high-and server markat (Linus),
Legacy mamframe workloads cannet switch to high-end
serwers, because they are tied o an operating system
(o255 that canmol run o Uhess sargers, Mote Lt it i in
fact technically possible for 905 to run on servers with
IntelAMD €36 ar @i chips wsing software emulators
Thiesre pre veyersl such rmainframe ermulators seailable, all
I:IlJi[E rature and with excallent perfr:-smam:e. Horswewar,
ie rafuses o license 2005 for wse onthass emulators and
has acted to suppress them, either by acquiring them (P51,
ar threatening themowith patens Btigation (T3, Hercules)™,

At the high end, 18M had afmiost 30 percont market shase,
wilthh HF hodding around 33 percent share and Sun
Microsystams T 7 parcent(Table 171 Curing the MATE days

Table 17 : Market Shares in the High-end Seqment

Wendor |\ Yaar 2003 2003 004 2005 2006 2007 008 200907
Fujitsw Fujitsy oo 0,00 .00 [on 0.0 oog. 0325 0.a0
Slemans

Hewlett-Packard 547 1884 2070 4447 45.3% 358 440 13,79
1B 1825 3503 2B71 3I6AT 4348 AE39 4450 43.81
=l 171 054 .00 il 0,00 0l a7 050
Stratus Computers Lo 073 .85 1.08 Q.32 A5F naon 00
Sun Micresystams A4.56 EER"] | 40465 17497 1040 1245 JF&7 16.50
Total 100 100 1003 100 10 100 100 100

wiert rmarket power. Second, even il a firm gains market
poeser, the effect will usially be temposary. Because high
prafits will atiract new competitors, Henoe, markats will
arode mast renegoles rmone quickhy ard effectively than
willl govemmenie.

Ter start with, b2t ws ook at structure in the high-end
miarkat: 1t make senss to start here rather than with just
maindfrarmas bocause customers can switch to ather high
erd servers 3t least for new workloads, In the case of new
wiorkleads such as Java or Linux-based applications, it i
possible to switch from mamfrarmes 1o high-end sarvers
and wior=versa On the other hand, for legacy warkioads,
Lhe shift fram maintrarme 1 high-end sarverd ol HF, Sun ar
IEM 1z more challenglng. This mgdies that the mamframes

36, RobamBore The AnziTrost Favados” Iderdfed with the-Lhizago Sdheal

this would have been suficient o launch irvestigations
against IEM because of its size. Cornpetition Authorities,
influenced by Chicags, no bongar Belicye that the relation
betveean & high market share [ar a high HHI and markel
power Is obwicus, 'We, therefore, need to furthar probe
IBM's conduct and ask whether it has denicd cussomsers
the banefits of echnological innovation and whether it
chamed above market prices for IBM solutions, md uding
the mairfrme in India, * These are the very quastions that
IBM i being invedtigated (o in the US a0 present In facr
IBM hasa history of antitrust Investgations agalnst it inthe
LS A summary of these is provided in Annex KW
Microsofiand Intel, tvio larg2 comganies with high rarket
share and parvasive ratwors effects, also have a history of
antitrust casss and vicdslioms i Uhe LIS,

&7 Swslbe poogysplion by mmers duigilin s cemand, dluses Annee K0 Ter anbiinesd I galonagaing B e s malisr,

. g pape oimidaned By W rouelt aadeinred i aRerative ivanfiame mohnakegies, Waho FTichy, o profeses ol Corvgetad soienos ar thi
Unresra by of Kar e uhs inGemery, oo pded thae s sresuBaf IDRY s acoons cus o hees beap deniedthebansfits oftechnalogical rnovation
andmustinmead payabores sarketproos b BM. mainfiamesobooons and promium s 550 2 dwinding maisdome weoe koo
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There can be nodoukt that thene are huge antny barriers n
the high-end servar market worldaide, Including India
and only a company like Cscn can oeercome these
Laarriess, Soglance al he adeertising and RSO e penditures
aof 1B, Sun Microsystermns and Cisco confirms this, B&D
cuts both ways Sun spends afmost 15 percent on Rl
Tallawad by [EM, which spends a little mare than & pereent,
One rhight hypothesize that |BM's comparative
undarirsestreent In BED 15 the behavior of 3 smonopalist,
although the reality rust certainly be rmore carmplex than
this, sinee we know that the legacy mainframe busiress
[rmenegaelistic) i only one part of 1IBM's Business, and that
othar parts (nea-rmainframe software and services] arz In
kighly compietitive (albeit cligopolistic] markets, While
sirving as an enkry barrier, B&ED bel g bring the bensfis of
inmcvation o the marker place. Whather and inwhat form
tha innowation reachas the customer isin part determinad
by the extent of compention dn the markat, given that
competitica far the market Is almost non-existent
becauseofthe highentry barriers ™.

ih

Our suryey i cptimistic about the sxtent of ex anre
comgetition al exiss in the ndian markel. Mainframe
wirkloads can be moved 1o ather high-end servers like
Llnix serwars made by Hewlet-Packard and Sun, and B
itsell. The 56| case pravides avidence for this made by
Hewlett-Packard and Sun, and 188 itsclf.” The 581 case
provides ewidence for this frature. Oracle’s  planned
purchass af Sun will combine saftware and handware
experase, makong ita farmidable competitorto [BM, Cison,
the workd s biggest retwork equiprrent maker, has alse
recenthy entered the server market,

£ anke competition in the market (s no selace 1o a client
whe finds hmsalf locked inte a particular platform and
after purchase bas very little option to migrase. Cur study
provides little evidence of lock-in becauss of some unigue
faatures of the Indian market, namehy a grodng market,
wall informed and knowledgeable clients, a foruitous
multi-wendor multi-platform appreach, and @ late start in
the computer age thus allawing leapfrogging of many

Table 18 ;: R&D and Advartising far tha Big Three

Sun Microsystems 2007 2008
Metr revenues 15 million 133873 13860
R expandimure (5 milllon Fuie ] 1834
R&D cxpenditure as % of revenue 14,47 1321
Acwertising expenditure [5 million) 25 i
Acbeertising expenditure as % of revenue a8 0.23
Mumber of employess 34200 24508
Rewanue per empboves (5 thousand) 404,54 1P|
IEmM
Rewenues [5 millon) 9E7EE 1034340
R&D cependiture 05 million} 5153 5337
R&D expenditure a5 = ol revenue 6,23 6,12
Adwertizing expenditure 15 million) 1242 1254
Advartising expenditure as % of revanue 1.26 T
Murmber of employess JSE55R 398455
Rewanue per ompdoyes {5 thausand) 255,55 2H0.08
CIsCO
Met sales (5 million] 44922 16540
&0 expanditare (5 million; 4508 5315
RE&LD expendiure as 5 of net sales 13.17 13.47
Sales and markesing expenditure (5 million 740 HAtA]
Sales and marketing expenditure as % of net sabes b I .58
Mumber ol employesas 51535 GE119
Rewanue per amploves |5 thausand) S46.75 54.79

Towece: Company mebeibes

&0, Boine esoerts dlained thar doud compating coukd doceime 2competitise thnezn toe s uenisnts., SLEhe high e, hovessr, due posecuiity Tenmineg
tratare abhsant orlacking. itis anlikely o create muchcom petittee pressure
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legacy applications. In US & switch takes tirme and & costly
particulardy in the case of custom agplications written
sperifically for the | B8 mainframe. What about price? Gur
sty is less clear-cul on this Bsoe, While ressnue-sharing
deals batween 1BM and Airtel take inital price out of the
equation,” prices In genaral were not avallable for the
Indian markat, Inthe concluding section we rapart a price
comparison betvieen India and China far the mamframe
based on secondary (Gartner) data with interesting
results, Prices for tha malnframe Inindia ara cornparatively
I than for Chena and, comhbined with cvidense from
Furops where IBM scemingly oots manopolistically,” it
points to a strategy in which 1BM i3 using price
digcrimination Lo penstrate new markets while cantinuing
1o "lock-in" oldar markets. Thisevidance is, howaver, only
suggestive and more data from these markets would be
et sary o canclusively prove this hypothasis, Moreawver,
mena af the malnframe or high-end IBM Buvers In our
sampleactualfy felt 'over-charqed By IBM,

Fimally, there is the more difficult questien of proprietary
tachnology. This is not a guastion just for the Indian
markat But one that concerns the antire server platform
thae woorld over A few years ago, IBM made the dacision 1o
digcantinue all licensing of mainframe sefiware for use on
non-lBM spstesmis LAnnex V) When we asked IBM the
reason, wa wera lald that the 2005 can anly run on IBM
maimdrarmes and Lhey were ol aeane Lthat the 0% used 10
be licensed a few years ago! Users rmaatly refused w
comment oo this aspect. The ones whe did, saw nathing
improperinit Gnositis 1B IR

1 Ides pne Woclalnne e mpescied tasigndmile comraciyedth B,

The 2/05 Iz 2 proprietany systam unlike UK or Linuo,
Linus or LN appScations can easihy be mawed ta virtually
any hardware wendor's platforms. Windows agplications
tom can run an servers from amy of the leading server
manufacturers. On the other hand, & malnframe
application can anly run an an IBM rmainframe with F&
system softwana, In the U5 where the mainfame market s
big and growing, licensing the 2705 would conber benefits
alt arourd.” The benefits would be in the form of market
rapansion and perhaps lweer prices, cspocially in mardaets
where the Installed base of mainframe applications 15
high. Far a market such as India. this i not an immediate
waorry for competiton authorties. But ifwea take a kongar-
terrn view, the corcerns in the US may become conoerns in
Indizaaswellasthebase of masnframe users grows,

At the baoinning of this section we cbserved that ‘soclal
good’ is best served when markets work eficently, Inosse
thiey do not, competitien polioy, with it widaly accapted
principle af cornsurmers swelfans being the anly meaningftol
gauge should supgert o judgment in favor of epenirgue
the mainlzame markel The guestion, oy, is b this
can he achieved and, more importantly, whether we are
overplaving the dangers ol monopolization of the
mairframe market by AL Rather than mking a state
approach thal looks at this issue anly with refarence to
what nhtains in this markes i india at prosent, we talke a
sligihthy longer-tam perspactive ta identify any patential
compaetitinn cancerns inthis grosing markeet and sisgoest
rermedias for improving overall walfare, The proposed
rermedies are cast within the framework of competition
latwsin I nctia,

T2 e uuklopcd Beswlins ol Maicdraime Coanpelition o S Barops e B anecery? iy 15,2009
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Vill. Abuse of Dominance in the Presence of Network Effects and

High Switching Costs

Old hahits i hard, There can be Ffs doubt thart BBA b
in the pasl engaged in a concerled series of acliors
dasigned to 2rect bamiars to mobility and antry against
competing providers in the global markes and, hance,
protect its market poseer from g vanety of threats™ Inthe
U5 amed thie EU this resulted in frequent antitrust aclions
against IGM,” IBYs strategy simpdy revalved around
pratecting its mainlrame monopoly. How thay did this is
dascribed ahead While the Lave inthe US fand Indial allows
craation of a monopoely, it proscribas certain practioes that
have no comrrercial justification in an Mot to further
entrench the monopoly. For example, in the calebratad
antitrust case against Micessaft in the U5, the appeals
rort held that Micmosoft went beyond the boundary of
mewrnal commencial practice. Spacilically, the lacl than
Microsoft withheld or threatened to withheld its
pperating system, Windows, or what are called
“appdicatiens progrem interfaces” (APLS) from othor
compelitars was cordidersd 10 De a manifestation of
exclusionary conduct.” This meant that if any
customer—whethar an Internet service provider of a
romputer manufacturer—deals with Netscaps, a principal
compelilen Microsall withheld Windows, dharged a
higher price, or genalized that custormer in some other
WiEy.

These sares af actvities ane precisely those pechiiited fora
firrm weith markat powar. Undar compatition law, firmswith
markat power nied o be cautious about sxerdsing it A
firrn could conceivably charge a price that the markst
wiould bear without actually waolating the las, But any
artinns that entrench the monppphy are liable o be
punished. Techralogically, dymamic markats like the one
wie i irvestigating are charactarized by network effects,
which reaans that cne prodect o stancard may tend
traards dominance sines the utility @ user dedwees from
consumplion increases with e number of other wsers
consuming the good or service Onca a product recelves
wide aoceptance, it becomes mare or less entrenched,
Competition, in such casas, therefore bacomes “for the
figld™ rather than “le the feld™. Microscft Windows won
the batthe for desktop 0% and became the dominant
srandard.

One of the argiements against breaking up Microsoft - it
was o af the proposed remedies - was Lhal For certain
apglications, consumers fike the fact that there is a single
standard. Breaking wup Micresoft would have fractured the
standard. In the desktop market, Micrasoft oams the
aperating sestem standard and pradictably deminates the
rarket Linux remalns a distant thind and Mac 05 at
second with 5% rmarket share™. The larger question n this
casewas the barrier bo entry issue, Inthe judgment against
Microsodt, a referenos was made tothe applications barrier
Lo ety L Since applications writers have o write their
programs tw mesh with oparating systerns, and since
Micrasoft dominates the desktop operating swstems
markrt, applications writers, the eerdict stated, “have an
uverwehielming incentive o wribe for Maonasol's Wirndows
a3 appased, Tor exarmple, 1o Appla's Macintosh® " That in
Itselfis nos illegal. But along with adalona! activities such
as exclusonary conduct, Micresaft was succassfully ahle
tofurther entrench the applicaticns barser ta entry and in
fact raise i Linus, the altemative platfarm, has been
unale to maka rech haadway In the deskiop operating
systems market. Micrsoft overehelmingly dominates
arted has e alble o succesafully Trustrate competition.
There is & bread-reaching peesurnption that Microsalt's
hold on the massat stifled innovation awer the lang ren”,

Sadmie eConarmists, hawewar, contend that in the leng run,
market forces would win out and thersfore there s no
need for an anttnast law o police sich practices, Due to
rapid infnovation, entrenchment of @ particelar standard
iy be ternporary it is Clairsed that innevation has the
capacity to after the fiald altogether” Long ago, Josegh
Schumpeter argued that the pursuit of monopaly power
waoald dree innovation and Become the central driving
thrust &f the naw economy. In this madal ol the “naw
econarmy’ Inefficient monopolies may not sundwe for
lang, in contrast t2 maonopolies in the old economy.
Because technology such as seftware reguires huge figed
inestrnt up-front, but irmeolves trivial mangsnal costs, it
Is highly likely that compatiton will result in *fragile
monppolies’ being created, with single comganies
dominating segrments for s Lime, until Lhey are toppled by
rivals.”

. & harertoening s thecow bamebgansnirant avd et by an roombsent that tendsbndisemrsge cormmpehitinn
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On the othar hand, it has also bean obserded that the
rotean that antitrust enforcement Is not needed in the
rwe COOMOHT resks on the erronenus assumption that
Lechnological charge i axogenous, Thal is, indepandent
ol anindustry's structure ™. Yat the Microsolt case seggests
that a sufficiently powveerful Incumbent could act as a
barrier toinnovation. Althaugh it ray be dasirable towait
and wee if & monopoly proves anly temporary bedore
acling, it is Aot right to dispense with antitruse
enforcameant in the new aconomy. In fact antitrust laws
have a built-in premise that the wait can be ton long &
companies have market power combined with a
will gnass o emercise it ANKTrUST action Can thus reduce
tha exancise of market pover and potentally Irnprove the
wintfara impact,

The recent antitrust finding against irdel, 3 maker of
computer chips, s a case in point, Followang an
irestigation into its alleged anti-cormpetitive practicoes,
the Burapean Union (ELY in May 2009 fined Intel ©1.06
hillion (45 1.44 hillicin) far ilkegalky using #s mascle to price
AMD, 2 rival chiprraker, out of the rarket” Intel used
rehates that kicked in if customers gave thie firm betwieon
A% ancd 1% of their Basiness that owere often
conditional onthe aulusion ofits rival, AMD™,

The Microsoft and Intel cases are cnecial In estalbslishing
that antitrust has a role to play in the new economy’, The
conduct of Micrasoft in seekng to stifle innovation and of
Irtel in pricing AMO cut of the market are partcularly
blatant cxamples of Aol inmany instances involving now
tachnnlogies, it may be difficult to uncowver transgressian,
since a degree of tempaorary monopoly may be part of
inmeeation, Another difficalty s to predict hows the sectar
will develop in the avent af antitrest action against a
daminant firm Striking the right balance, therehore, will e
a ey challenge Tor the OO iCompelition Cormmissian of
India) il it seeks to irmeestigate e mamiramse market in
Iridia for cureant or |‘.'|I:I[Ef'|!i.‘.'|| abuises Ur-i&ﬂ1p&1i'liﬂﬂ.

Againal thin background we evaluate IBMS mamiramse
rionopoly! the evolving markatin Irdia and suggest wavs
far tackling this tharmy (ssue based on secondary and
primary information. A5 stated above, “network offccts”
ke it dilficult Tor rieals e enter an industry already
dominated by anincurnbent with an established netwaork
of users, Network effects aflowed Microsoft to oreate the

“applications barrier to entry’, which was a big elementin

E1. “Therewerforcers Dobober 5, 2000, The Ecanomur printedi ko
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the case against it On the other hand, In the mainframe
market 1BM allows sale of its mainframe softwara [the
705 anly with its mainframe hardwares - a concent
krcrar n:t:.-ing".ln addition, due o the proprietry nature
ol the 2705, the possibility ol customers mawing afl the
rainframe 1 ather platformng is not easy. The progrietary
nature of the 0% and the corresponding lack of
interaperability with ather vendor systems makes the
"switching casts' wary high. The atterndant 'lock-in' af the
custormer can be explolted o ary number of ways,
including by high price and papensae servios contracts,
Indeed, M has been prosecuted for anticompetitive
rying and axclusionary conduct in both the U5 and the
EL In these markets, mainframe products cost
substantialty more than comparable products frarm non-
mainframe serwer prowicers For examiple, one gigabvte of
mamary lar an B mainlame coses WS28,000, while the
same armaunt of mernany for a Lnox, UNEE or Wirdows
sapver costs less than US5200" Lack of options also
inflates service and maintenance costs in these markets,
singe [BR requires all mainframe customers to have FBA
maintenance agresrments for their mainframe software,
which ties the customer 1o expensive service from 5.

It is wsetul o compane thea sources of markel powes for
Micraseft and [EM.  ‘While network effects were
paramount in the case of Microsaft, IBM's source of market
power is largedy linked Lo its propeietary operating systerm
standard. which is ol cempatible with the preducts of
other system wandors. A cllent onthe malnframe platform
would therefore face higher 'switching' costs carmpared to
being an a platiorm that is compatible with others,
Microsoft's almost tatal deminance in rmarket for daskion
operating switems reseltad in mare and roee agplications
heirg written dor the uhiquitnus Windows, thus creating
Lhe applicaticon barriars 1o enatry. Omthe other band, IBAM's
closad and incompartible system creates an ‘application
bamier to gt for the dient, Le, an application running on
the: mainframe is difficult to par? to another system or
standard. Table 30 cormpares the key alements that have
rade these two pleces of Intel leciual progary, Miorosaft's
Whindows and IBKY's 7 0%, dominant in their respective
marketsegments.

1AM is mecot mesw to antitrast, s IEM became mene and mare
daminant in the carmputirg industry in the second hall of
the twantieth century, its actions came under the scruting
of the Dapartment of lustice (Dody, The question was
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wihiethar |BM was using ant-compatitiee and lllegal tactics
to monopolize the business computing masoat, The legal
procerdings that follossed Iedd 0 a consent decree with
ez Uritesd Slates Dol which imposed conduct remsadies
on IBR in the mainframe marker; the charge against IBM
wis one of tving i2, allowing the sale of its mainfrarme
saftware only with s mainframe hardware - o practice
alse lefomed by Microsalt when it 'bundled it broveser
with the aperating syitem,” Meanwhile, IBM was alia
Irvestigated by the Directorate Genearal for Competition at
the Eurcpean Commission, which led tnoan Undertaking
b IERA B 1584, Bath actions, the corsent decnee in the LS
and the Undertaking in Eurege, were aimed a1 reducing
tha extent of tying In the selling of mainfrarne computers
and creating & more open coosystem argund the
propretary standard, Thus IBM agreed o i supply

24

nor-l1Ek :.g.lh.l.enm.:".ﬂ'l_-md e, 1ERM plug compatibles have
disappearad from the market giving 18 a wirtual
manapaly in the mainframe segment and. therefore, the
abdlity to charge miore far its mainframe hardware. BB
was mitially induced 1o Boense its mainframse operating
syETems for use on other vendars machinas by pressure
from the L5 Department of Justice. & large and
competitive market for IEM-compastible mainfresmes from
vendors othei than IBM existed for 25 gears (fram
appradrnately 1975 to 20000 Through its actions, IBM has
presented alternative mainframe solutions from being
vighle and, as a resolt, @ nowe contreds 100% of the
inainframe rmarket. With no competition in the mainframe
platferm rmarket, prices have remained high and
customers hava fower chaices than i there were mare
vendors creating and selling ahernative solutions. [t i

Table 19 : Sources of Market Power for Microsoft and IBM

Microzoft 1BM

Operating System Windows =05

Hardwara PL deskrop svstem Mainframss

Markat Share afle, 100

Metwork Effects Wery strong Wirak

Switching Cost High Enarrmaus

Mature af Barrler Applicatiaon barrier Lo antryg, Once an mainlrame carmasl
where application writars port easily, huge hamar to axit
wolild dhacse o write for for cllents
wirkdos because al 5054
rrarket share

Remedy Unbundling Cperating Frovide Interface Infermpation

Sysiem fram broseser, ban an

exclusive dealing

(AR, ban on eaclusive
dealirg and license 2704 1o
other hardware & software
vendors

spgrce s Author’ complsbon

= wow coraidinr the erlne wirwer Frenkal, IBM ardramis contilute raoghly 5% ol the vl secse markei
Ihy reerwal Mnoe e hpes argued eadier bat IR 2006 marframes ©fac bakong 1o 3 uniques market, o

nakevant shaee hecomes 100%

interface information for it mainframe computers in a
reasonable and non-disciminatory mannes (RAMDY, W)
offer an unbundled version of its mainframe computer
precaising units withaut raain mermory and i} allow the
sate of its systarn software for use onother reanufacturers'
mainfrare cormputars’

The mainframe has now again becarme irdreasingly
prognatary. Two years 235 1BM made the decision 1w
discantinue all licensing of mainfreme seftwares for usean

cruclal to distinguish unarmbiguously thesa tao cases, as

indead you beqgin todoin the second paragraph following
thirtahle:

Motwithstanding the monopolization of the mainframe
market b IBM, our interaction with experts in the fiefd
leads us 1 the inewapable conclusion that mainframsas
are servers ina class of their own, The aoplications use
unique languages, systems and interfaces that simply do
not exist logether an othes pladorms, The mainlane

WL Bardlisgand Tving s rebalecl Micesallused it moosc b in e CS e be Lo e limehy ches Doy Mo s e Baesse oanket By buneling flsoven
brcasrar Inder net Esplarer whhWindmas, 2 practioe ransc upon e mos comoset Hon 2uthcrtes

F.  tesfmrinsnce " Undersiarcing B4 K infeme Yonopok “oeo!
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rasoid by T, sy the rogratlon ram 31-260 10 6250k maintarse bardwene and sotivarne in 2007, which colncided with the end of 1he Dol Consent
[hpscrpse, B ramwes subasssnt by agoessd 5 leense G Si-hil apeoating spabemm fe wse on ron-ES Sumdvare 1 comtinued liseesing its clder 5100

salowang unel 2007,
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affers unparalieled reliability, availabilicy serviceabiliny,
performance and security.” Mainframe professionals who
write applications or admenister rmainframe systems have
i skills that take years to dewelap and are different
Iram skifls required lor any other platform. In Evwrape and
the United States. these skills are becoming increasingly
scarce and expensive™. For legacy applications that run
anly on the mainframe and where the switching costs are
higgh, TR chiarges high prrices to perhaps oross-sabsidize
markels that are more competitive. In fact 1BM has
daveloped an elaborate price discrimination scherne that
sets different prices for the wery sama mainfrarms
hardware depending on whether the intended
application is lacked-in legacy (enable o migrate) o a so-
called “naw workload® ithat could run anywhesel.™ For
reow workloads, IBM sells its mainframa hardware at
discounts uceeding 0% of the price ot sets for legacy
wirkloads,

An implicaticn of this pricing scheme is that wehile high-
end servers from HF and Sun Microsystams can provide
competticn o ‘new’ malnframe workloads, for legacy
applications mainframe customers hawe little choice.
According to data available from 100, there are
seomewhere between B000 and 10000 total IBM
mamnfrarne customers in tha waorld, mosthy i tha U5 and
Curope. B85 repeorts showe that about 2,000 news
riain{rarmes vwera sobd in 2008 bat the vasl majedity weae
bought by customers whe were already using
mainfrarmes.  Inkerestingly, there were only 54 new
custorners, implying that the majority of the new
mainfrarmas ware sold v existing wers of mainfiameas,
rapreseniing 47.5% of the sales. Therefore, it |5 plausibla
that by far the greatest portion of IBM's approximately 55
illiar in 2008 mainframs hardvaane sabes (and viraally all
of its 38 billian in mainframe software sales) came from
xisting customerss, The vast majority of these punchases
represented upgrades mooor replacements of existing
maisfranies, corraborating BM'S monopolizatian al the
legacy mainfrarne markel™, Enthe US and Europe, legacy
applications on the mainframe outnumber new
acquistions by o huge margin, mising concerns abaut
IEM's daminance in this segment. F owe define this
segment as the relevant market under comgstition las,
then IBM 15 g prion dordnant ard therafore neads 1o ba
tried and a remedy impased under tha lawe Howe this will
b i is a mool paoinl and we dho nol get into The nalure
of the rermedy here, What is interesting however s
whather defining the relevant market as "legacy

malnframe maret” will pass legal muster. It i possible
howeever to find a parallel circemstanca in the telecom
market. Mohile call termination is often defined as the
refayand marked by efany eleosm megulaton around the
world and regulated since terminaticn is considered a
menapaely™. The smilarnty between the mainframe and
the talecorn markat is in tha nature of ex anie and ex post
competition. While the mobile market i fargely
comgetitive ex gnde, call terminatian @5 regarded a5 &
monopoly because of the lack of alternatives in
terminating a calf on a wnéguee miohile number, Thisis quite
similiar to thee situation observed in the mainfFame market
described abawe,

Orieestimate of the excess conl Barne by Ewnspe as a resull
of the mainfame monopaly of IBM s of the ordar of 548
billlon over a 20-year perbed.” The main reason for such
a high estimate 15 the large installed base of 1M legacy
applications in Ewrope. Indesd, this will be e of ang
imarket that has a sizeable installed base of mainframe
legacy applicatieas. On the other hand, ina market swch as
Indiz, where the installed base of mainfrome legacy
applications is small, the lack-in and comesponding dead-
weaight kesses will ba lower, 1115 useful vo recall the reasons
foe the high costs assocated with rmainframe lagacy
applications. & large number of applications running an
Lthe pragrietary 2005 cannod rhigrate to olher operating
systenns becausa of technical complexities”™ Cembined
with 1EM's restrictive palicy on 2/0% Boensing, this means
that clients are effectively tied 10 IBM'S 2 systemn hasdware
ta run zf05 softweare and applications. Lack of
interaperabilivg (a proprietary standand) and a restictive
licensing policy together genarate a closad systern,
spyerance from which imesfers prohibitive costs, IF this is
cammon knowledge amang clients, they will be
cognizant of the risks of gaing down this Inflazible path
and, therefore, take decislons that allow for lowe-cost
course correctians in the future, This wauld, for esample,
irvalve choosing an open standard such as Linus or Unix
to begin with.  Interestingly, 1BM iself s offering an
Integrated  Facility for Lnux (IFL) on its mainframe
hardware, which metsold the #4035 inlndia i 2308, Infact,
auetall, IBM has shipped more apen standard mainkame
systems in India than with the propriatary 205, resulting
in @ ko curnulative markat share for the 2705 Althowgh
/05 cumulative market share in India is small, industry
enperts are corvinced that it advanced features and
emcaptional performance ame unquestlonabla, A5 the
Indian market qrows and server deployments increase
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across the range of government pukbdic and private
entempanses, bath dients and the regulatar in India nesd 1o
b avsre af the potential risks of lack-in 1o a proprictary
standard. This study provides some insighins inle how real
thase costs could be and how these can be mitigated.
Cortain exogensis deyvelopments in the serwar space such
as clowd computing and goeernmaent procuremaent in
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India coukd change the nature of compatiton within the
server industry, Inthe next and cancluding saction of this
repart, wi discuss these aspects and the corresponding
irplications for the conduct of fulure compeLition goelicy,
keeping imsharp foous IBM's cordect in Ewrope and the Us

inthe mainframe segrnent.
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IX. Conclusion: Future Market Development, Competition Policy and role of CCl

H o indeed fortuitous in scme senwe thaet indis, despite @
recognired prowess in producing skilled  information
technolngy professionals, was a relatively late darter in
stitching together T systemy for By compoanes. The
enterprise T markel a3 s result is 31 young, albeil growing

However, diffusson of IT in Indis corrently emans =8 ow
leveis™. [T-ntensine secion lke telecommunications,
banking rsuranee and reieil wese belatedly Bberafized
and Forsign Diredt westment (PN restrictions were:
eased o Giflerert points i time across. sectons due 1o
viarying degrees of political economy pressures Table 200,

Forecast: 1T evpenditare by verticals
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gited in the Ureport are optimistic abowt the futue
deployment of T nfrasucuee in public and private
antarprses and in government. A1 3 maon bevel, the CAGR
until 2012 is predicted to be of the order of 18% and the
coeresponding dolar value of the markes & emimaied o
ez alwnat U155 S0 inillicn. Chiaet 7 ek Shaties thes gioseth of
ITexpendimure by verticals et 200 2 (ko see Anrex XV,

Academar research has shawwn that T evestment has a
positive and syraficant Eapact on Dot sartal and Tota
fuctod peoducvity in the sdopling secior . Although
Irachian borst ot o the ety beemefits of IT diffushon,

Table 20 : Sector-Specific Policy for FIN in india

Sectors . FOU Equity Cap Year of Liberalizaton
Insurance Companies iy 1599
Retail Trade * 51% 2000
Services (Telecommunications) Ta% 1998
Transporation L] 1991
Source : Mty of Commee.
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The serear Industry 5 landscape has changed significantly
in the past few years, IBMW may not have had a lot of direct
rompretition in the erterprise [T madeet in the past B the
slory is dillerenl o, Last yaar Hesmlett-Packard (HP, Lhe
wiorld's Biggest computer-makes, bought Electrenic Data
Systarns [EDEL o big prowider of computer services, giving
H? more manpawaer to help its customers Bueild more
advanced data centers and aleclively compeate with 1B
in the entire value chain. Likewise, Oracle's acquisition of
Sun Microswstems will also create an integrated [T
privvidar, thereby matching 1B in the bresdth of
aifferings,

The IT industry has abio benefited ram Boora's Law.
Kapld inmcvation has seen the power of the
microprocessar clock a nine-fold increase in pesformance
oeer the past decade,'™ Tha shrinking size of transistors
kas meant that 1.8 killion of these can now be tightly
packed into a microprocesson while quad core has
becarme familiar jargon in the computing industre™. (Ses
Annex ¥V for Intel's technology development timeling
far the micraprocessan) The increa s ng posser of the chip,
widespread use of Lechnology, and standardization paved
the way For ‘commoditization”, a terrm commonly apgbiad
to the PO industry,  Servers also guickly cormmoditized,
albieit in the entry-level segment. On the ather hand, the
mid and high-end servers proved & litda more resistant o
commaoditization, partly becauss these powsrful data-
serving camputers aften run “mission-critical”
applications using proprietsry opesling systems.

In the marly days of computing, companies either bad o
by & rrainfrarre: for Lheir high-end [T requirernents which
coat millions of daollars, or chare cne with someaone else.
When indian companies began buyving servers in the ke
1950 and the pardy part of this contury, they were
catfronted with a wider choice of vendors and technology
across all segments of the server rarket At the entry level,
rompetiticn became intanse, while the enterprise-lewal
segment also witnessed increased comipetition doe tathe
ermargence of HF and Sun in the category ence dominatad
bre 18R, EFEC architectune-hased manlum processars are
mevar deplayed as an altermate computing platform for
baths 1B P-Saries RISC servers ardd the IBM 2 sories
maimdrarmes'™. In addition, the Internet boom creabed

10 ik reszey witl It lndia

CE]

additienal dermand for high-end computers, prowviding
space to accommaodate multiple vendors and
trchinclagios. The emergenee and populariy of the Linus
plattorm o servers resulted in IBM slashing the prices for
s bhystern 2 mainframe 2N0iNeEs that are set wp to
cuchiesively run Limes, the so-called Integrated Faclity for
Linux [IFLY specialty enginas. These are sald at lawer prices
than stamdard mainlrame engines, just like other specialty
engines designed to accelerate Webiphare middleware
[z AR and (B2 databass routines iziks) ™,

A5 a result of these developments, the aumber of £
mainframe users inlndiaisonly 25, & break upof thase by
operating system isnot available, although in the past 5-6
years the number of mainlrames witlh Linas is increasing,
because this provides cheaper computing. & numbser of
legacy applications {CORBCH, PLA, Assembler etg) are on
/0% amd these result in additiaonal sales, but a number of
customers lock for hosting current generation
applications on a combination of 2/0% and Websphers,'™
According to IBM, Websphera |s one of the best selling
applicationn platformis, which is alsn avadlable on 2005,
Becawse of this, in addition Lo legacy apglications awven
newer applications are befng man on the z/05 We were
informally tald that about &0 percent sales of the
mainframe in India are due to legacy, while the rest are
new applications. Within naw sales, Linws &5 mare pagpular
than the 2435, What this implias 15 that the dangers of
lack:in to the praprietary standard 2/0% on the mainframe
are likedy tor B o fror Encdia, albeit they do exist, Contrast
Lhis with systerm Z cales wonldwide where tha vast majority
of sales are upgrades

Diuring ows survey, we found that two large Indian private
sactor bamks wers faced with 2 @ milar decisionin the early
A000 For thair credit card application, Cne of the banks
chose 1o run the application on the I mainl-ame with
205, whika the other chose a Unle envirenment onthe HP
Itaniem server. In addition, India's largest public sector
bank, the State Bank of India. chase the HP supardome
hardware and HPUX as the O oesr alternative solutions
including BA's mainframe. One critcal reason clted
against the mainframewasits high price, although none of
the respondents including those who had oped lor i
wearewilling teshare price information with ws. 1IBM oo did

M5 T poeerof thechlp mercases astherumberotoors perchipinerezses Eghoooncs machiparsinthe devekopm en siage.

s

e

pLE

HP Integ-ity rerge of servers, which compesss v B0 P-Geres RS0 severm, snd P BoneSop Sepesr ine-op, wevch compstes with 108 2-s=ries
mainframes. Gcccssed from hippe/fwsww 35 b comosesioms S20PCm re=miaithead  products  SYs aseries and
Fatpyhantat mvewd o comHoibepCemputingcas he! J0r551-0-0-0- 121 himl

Tisestirg Fricka it Bangan. I8 fubses coveome Unue soaivie aeices: Foelivg the Mobalm Seas pinch® Peated in Sersiun. 181k Augue 2000, The
warous IBM pecihy engines” [IFL 2AAF, OIF) ame 3l svactiy the same physion! mioncoracesiar b3 the sanderd o010 procsasor lehich iBM calka
“geiiviral pliigeas prodiker] Thiedd(p diffesncs Bitasen e specialy angras sod The QPP Bhar the Tundionalioy o The isicialiy sging Fag
Eemen liminad by smell changes inthe mizrooode, shich present che sesoution of legecy workicads on these sngines, s sxample of prize
chserinination, 1B 15 alsbe posil eact b thie sar produ 0T i s CUsIom s s aF prices sandng ina ool o 18, mased punaly antheasteni
weh ch th=apploatione runnng on Beseprocessorfacsor do not facs bigh =i barders 1Also s2e Catner "Specia tp engnes am key facbors in 108
rrairframesiabling .

Anewart break-up of 205 and Liruxon maintrames mindia b notasailable dmiesescsith BAL Moz theteven when rornlngon 206, VeebG phere,
sabvckin bivinapplcalion e wfters, dentithd touie thalee g gA0F i pecally engeed Inelfecl, Webiphen sapedp el milidbwame
shak ceecuies applcatkors erioen in Jaea Webbphere competes with Orade's Webongic and Sed Hai's JBos iwhich are also lvea applcailon
An it Baee benad by, itaa agiplcation s rees corgee itk Micneaalt's Met application serees fedsichis sisilinn coice plion it casa shehiy
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ot disclose prices, Our sunvey, however, does raveal that
the mairframe is an expensive systern caompared o the
athars, albeit also nne with 2 perception of higher
aquaality,'™

The smallsef of Indian IBM mairfreme customers running
205 implies that the curent 'losses’ From kock-in are likely
to be low, In additon i one is farewamed about the
dangers of lack-in, &t would weigh keavily agamst IBM's
#005, One of our respondents was of the view that wsers
wiould be well adviced Lo Create a moindrme i ciub 10
exchange relevant information among them e create
countervailing pressure on 1EM'™. if the installed base
becormes larger and the 2705 remains a proprietary
standard, the deadweight losses could b higher like inthe
case of Europe cited earier. We discuss this later in this
section alang with other developraants likeby to oocur in
India.

as an expensive brand, is reviving efforts to gain entry into
the young Indian market even by under paging s
produrts companed o ather markets. This conjecture
gains some credence il one considers e alralegec
contracts that 1B has inked with telecom companies swech
25 Alrtel |dea and Vodafore, In all thres caoses, 1T
infrastructure is whally cutsourced to B (soe firtel case
study in Annax KD, although interastingly the platharm
usad by B4 15 the P-saries ALK Instead of the £ mainframe
and z/05 whach, a5 we have showim, results ingreater lnck
If.

Chur study clearly demonstrates that the high-rad server
markel in fredia is highly concentrated and darminated by
Unix reachines fror IBML HP and Sun. A related finding is
that the lower end of the market is dominated by =836
machines. and is significantly less concentrated than the

high-end or mid-range segments. Indreasing

Table 21 : Average Prices of Mainframes and Superdome in India and China

Country Year Brand Qs Avearage price
[L55]
India ELi P HP 9000 Supardorme  HP-LIX 1,963,741
India 2007 Superdome H-LIX Bah267
india 2007 Systom 22 BC TS 0] 104065
China 2047 661
india H00F System z9 EC #5065 I 3ED 140
China 1A16574
India JO0E HF 010 Superdarme  HP-LIX 1 A9 468
India 208 Superdome HE-LIE 732,976
India J00E Lystem 259 BC FO5A05380 A4, 747
China 885,330
India 2008 Syrstem 29 EC TS50 1,194,313
China 1,557,941
india 00 HP 9000 Superdome HP-LIX 1,044, 253
India 08 Superdome HA-L )% 4459148
India A0S Sup:r\d-urnt: Liruz 2B 765
India Iq0c Syitem 29 EC 05~ 05390 A%0, 128
China 4 985,079

Jowaoe: GannoT dan:

Mainfrarms usage in India is lawear than in Ching, but it is
greeing. Cur prirary supeay did not provide any Insights
fxplaining why mamfrarmes are more popular in China,
W, theredore, compared the average price of mainframes
shipged with the 2005 In India and China frorm secendary
data, Tha rezults ara astanishirg. The average price of the
mamndrame @ith =05 is one and a half so ten times mone
syparsive in China, On the other hand, the price of Lhe
miaifrarne 5 cornparalile to the price of an B Superdaime
00 serias in India (see Takda 21 RBased on this sparse
irfarmation ane can conjecture that IBM, widely regarded

commoditization of the antry-level segment rraans that
vendors in this space compete malnly on cost On the
atherhand. the anterpeise lvel sagreant has proven to be
more resistant 1o commoditization. A technological
develaprment called ‘clowd computing! howeyer, could do
tothe entarprisa sagrment maskat what commadzation
has dona to the entry leerl, i, create pressure for cost
reduclions a5 enterprisas shifl Lo services inLhe doud' The
idea is that carmputing will Increasingly be delivensd a5
sarvica, gwar tha Intarnet, from wast warehouses af shared
machines. Docurmenis, o-mails and other data will be

M7 For ecample, v were lolil That Vyeeeseie oaking Be sn elilic albe sl saoull pnoagalon e anevdth Be kevsal piced

T0E  Aconsdantoncsfarously renarkad that EM sorks best inanamdrenmen s thedlero krow o e 52e Section'y sy,
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stored anline, G “in the deud”, making themn accessible
frorm any PL o mobile device.'™ Many things siork this way
alreasty, from & mail and phote alburns to calendars and
shiared documenits,

While clowd computing 5 an attractive concapk, tho
technology is stll new and will ake several years w mature
and gree Lo be robust. One azpert we intarvawad put a
lowwer Bound of thres years to this,"™ As with any new and
umtested technglogy, thare are many risks, Fest b5 the weall
knowm risk of technological lock-in as rival cormpanies
prorriobe Ueir cwen, muotually imcormpatible, standards and
farmaits, as they have done in the past. i one cloud 15 not
compatibia with the others, the danger of lock in is menaly
transferred from ane technalagy to anather, Secand is the
risk 1o privacy.  Finally, and rmost imporantly for
enterprises running mission-critical applications, is the
risk ta the safety and seciertty of thair data,

Cloud computing, as it stands today, = therefome unlikely
tor dispdace the dominance of the big three in the
efilerpaise-devel segrment for the next Uhiree o, realistically,
far the next fiva waars inlndia, IBM, HE Sun and, toa certaln
cxtent Cisco. will dominate this segment. Tha farmar tvao
are integrated [T companies and {alang with Oracle-Sunin
the futural will increasingly dominate the enterprise
server market I India. Entry bammars In this segrnent ara
highand carmpetition from cloud computing seemsalang
wiay ofl. Reguilatars need o be theralors cautiored abaut
tha existential damgers of such dominance extending 10
saftware and professional services, Our survey suapests
that large enteeprises profor 4o buy hardware bncied
with 1he operating  system. Unless the application
software i standardized and available off the shelf from
another sefiware provider, the integrated IT vendar has o
comparstive advantage in providing not onby the saftware
but alio maintenanca and supnort servicas Lo the client.
Owr study has shawn that the presence of a skilled In-
kouse IT team can go a long way in redecing the
monppoly power of the vendar in certain casee Al the
large public sector units and government depariments we
interviawad placed a high degree of rellance on their own
IT departmernts., Goeemment procusement in india wses o
Lender approgch and has a e onaverage of atout 5 years
afer which fresh bids are invited with no agparent benefin
tothe incurnbent IT provider,

In-hepuse T support s, of course, of no usa if the specific
skill= required for maintznance are cking, For smmple, it
is becoming increasingly rare to find IT staff with the
mecessary skills to adrinister mainframes. Most 1T
professsonals globalty and In India are more focused on
learning welume platfnrms based on apen systems where
thair skills are rriare portabds Freen job to job. Since BBA &

3h

the only werdar of BM-compatible mainframsas, it has 2
virtual ronogaly in support ard maintenance, Cther
things bEeing the same, it is therefore a good idea for T
SOy Lo Lo B Dasad ooy open syslams in an srganizalion
singa service support is more easily available. However,
given that thers ane still many businessas and government
departments that hawve to rely an mairfrome systoms,
regqulatoss can Lake certain actions to addrass abuse by the
monapcly provider under competition lawe This (s
discussed abaad

It Is notewearthy that the Government of India (Gol) has
bern advacating apen source software, a mowement that
i a1l in ivs infancy. As discussed in the report the lock-in
and the corresponding switch from an open standard s
easier compared to 2 proprigtany standard, | is widely
believed that open source softesare (053) can be
considared a5 an allernative 1o Lhe progriatary soflware Lo
reduce COSTand Increase Trans[xarancy.

& racent study conducted by 18 Bangalore analyzad the
ecanarnic mpact of FOSS (frea and open saurce) o
India," Thi study was hased on 20 case studies of Indian
organizations drvem Fom gosernment  doepartments,
comenercial finms and educational institutions. Without
going inte the marics of the methodology adopted by the
study, the conchusion that FOS5 will result in huge cost
savings is a claim that needs to be treated with some
skepticiam, asgadially in the market sagmeant we studied.
Our respandents. bar nore, were of the opnicn that the
TOC of Q55 is e different from proprietary Unixc-based
software,  In additicon, the larger arganizaticns in our
sampla were unwilling 1o risk rumning missicn-cricical
applications on 055" some firms weare running 053 in
pamallel on g tnal Basis, but refied axcluswely on the
proprictary platform b run missicn-critical applications.
Some claimed that 035 faili whan the number ol
transactions/instructlons crossas a certaln limft, hence
casting daubts onits relinbility and scalability,

It Is import@ant o distaguish between open source and
npren standard. In Gpen soucce sefvware [O55) anyone can
lauk a4l the source code. O5% musl not Be conlused will
“free” coftvware thart is distibouted free of cost 055 is free’
sofiware inthe sense of free’ speech or 'free’ iheas But not
free of cost, The free natere of 055 allows wsers to
customise sollware soocading 1o their neads withouwl
raeing away from ancpen standard, Albough there s ro
genaral consensus ahout the Safinition of opan standard,
in general an apen standard is & format that is publicly
awailakba and has various ights to uss associated with it 1t
can B2 implernented by number of plavers or users for
their awn specific purpase, Therefore, interoperability is
an important issue in farreulating a standard,”! Ko single

N0 Eateof Ues Chorsck, Thee Boce waniinl, O bk 15, 2000, Tgia wovss icorsaninl oo odtag nindl Bpdeeor o cdnislony = 14542303

T Max=imano Faszing Anayst G me

117, Fahut D Loonomicimpact oftree ang Dises o ree soffaane - & Sea)ds oo™, 10 Bangaiore

M2 Thees vwan a Tar smiound o skepaim wlating be D585 amuang the mponcknls Blal manibsalesd vl in slalersnls lize "ae sl mn an
organizatononsameboay else s paoskon e W ane Iunning abusingss nos  rescarchorganizatan’.
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individual or company coatrals the cpen standard. While
N e SOLRCE 15 e stendond, aif aen stendand 5 et
OISO

Like other developing countries the Governmaent of India
sncourages the use aof open source, bt as yet there isna
clearmandate or palicy that directs the wee of 055 7 A the
same tima, 2 faw states (Chhatisgarh, Kerala, Mational
Capiwl Territory of Celhi, and Tarml Mach] have & separate
ICT peodicy that recommiends the wse of 055, although it is
vl rnandated inany of the states, A government diklal
uwse ooy 055 will b2 a big Blow 1o the moncpoly of
progratary systems Hke the 205, because govemment
deals are irmportant for verdors nat anly for their own sl
bl also i bolsiar sptsseguaent bids, Since both central and
state governments In India are Bkely to genarate hiuge
darmand for servers both for public enterprises and more
impartantly for citizen services, a mandate touse anly 055
cotildl be 2 teal 1o address the monopoly af 3 proprietary
05", How effective this will be will depend an various
factors, Including the gualiny of G55, This sswee has already
comie up for debate in India inthe cantest of the Linique
Identifier (WD) praject that will create huge demand Tor
servar's hardware software and applications.  The
governreant has appointad Infosys founder and wice
chairman, Mandan Hilekani, as the head aof the Lnigue
ldentification Authority of India LID-A1 with an initial
budget s 120 orore The first ser of unbgue identlty
rasmbiers will be issued inthe next 12-18 manths and the
LI E=Ad plisrss to cover &S00 million pernplewithin fouryears,

Beometrics {which includes fingerpring, face and s
recognilion] and compoting poser hold the ke 1o Lhe
D praject which is estirmated o offer a Bs 15,000-20,000
e OREarmInity to comgy ting, database, smartcard and
starage venddors, besides systems integratars. Far overy
rupe ol T spend on the UID progect, industry expets
astimate, around 60 percent of the spending will g 1w
hardware wendars, While the LID praoject will generate
massree demiand far IT, it will still be s sl percentage of
thea tatal darrand fo T from the govermment awear Che next
fews years, underlining Indig's potential demand for
computing, The technical speafications of the praject are
el available bt openness and interoperahility ane likely
Lo be the basic reguirements, since closed standards
wiould create serlcus patent and intercperability
complicaticns, Vital data of this nature should be stored in
farmats that are open and free of &l constraints lie
reyaltles and patent claims. For exampda, storing largse
data sets and performing anline venfication an 1B
mainframe #80% will be eminenthy possible, but the sk

waoald bein ceding sorme control aver the Information to
IBM a5 & resut ofthe proprietary standard."

It & unlikely that a company like 1BM will change it
busirass practices, goven that ithas successfully extracted
huge profits from proprietary mainframae afferings for so
lang and, il public action is insulicient Lo reign in the
ranapaly, the anly alternative course af action is under
competition law'”. The focus of analysis on IBM's conduct
should naturally be from the pesspective of whether or ot
there is ar has breen abuse of somdnonoe (Aol Aon
enterprise is said to be in a deminant position ™ under the
Carngatition Act when Ui in 2 positien of strergth, which
enables it

fa; Cperate independently of competitive forces
prevailing in the relevant market; or

(bl A&ffect its competitors or consumers or the relavant
st in s favor.

The primary concernof the law, tharefore, iswith unilateral
conduct abuses principles of competition, The Act
recagnizes that such unilateral conduct can be exenised
by an enterprise acting on I£s own, oF by Bwo or maore
entarprises acting as a ‘grosp. Annex ¥V provides the
framevark within which sy sntespeise is irvestigated for
ol

In this study we have shown that the bigh-end market is
dorinated by the big three, The Competition Aot doas not
define any specific degres or percentane of market share
that is relevant to be considersd 25 important in the
analysis 1o establish &0l The approach of the EC. Canada
and the U5 on the [ssue of market share could be
instructoee in this regard and is summarized below for
rief e

e In the BEC, & recent Discussion Paper an Article 32
Pwehich deals with the subject of abusa of dommnance),
the anatysis of the Comemission is as follows: “It 15 very
likety that wery high market shares, which have been
beeld Foar some time, indicate a dominant position. This
wioild be the case whene anundertaking holds 50% or
miare af the rarket, provided the rivals held & smaller
share af the market. Inthe case of lawer market shares,
dominance is more likely to be found in the market
share range of A0-500, than balow 0%, althowgh
sare undertakings with markat sharas balow 20
coutld ke considered 10 be in o dominant pasition.
Hepwewar, undertakings with marker shares no mare
than 25% are not likely te enjoy a (single) dominant
positon onthe marker concemead."™

114, Conmralgoterarants have aduied the indian Raikays rouseFOSS Itk desknonsand ataps Thebaioea Fabey el CT idusal sducitio gase
prefarendal Ereabmens 1 TESS, MICT cameup wath s draft policy nnmabplecpenstand sec fer Bre m-gireer nance peapect

TS Whike the gosienmen i siling e poomeate 055 aned Opes sioeebod B ksr ety Biriers e Beee insmease conmpet B, induily iepirs il
arsbar o sy on proe letany softears torechuoe sk and unceriainky, Al the samstme. ey are nod wiling bo gise up the funct onal oy of propeetany

izl i sl g Sonrvad i by Cwe bt coa Dl G55,

115 Financhlinsthutlonsin the U5 on b 2005 haree bz gl ocke d 'roo dhee keqacy appdlcac on for many vears athbgh oosc
T Fead i [RM sves ae e et ithee’ maniranme T i s, D el 15 2000

bt s Breara g ishe roouu 2 DCH 24 15 renn_mprme_lbm_lze=uitd

TR Edplinadan oo Sconizn 4021, Comoscddan AT

118, 05 Competitkas Discuskion Pagsar on dw Sooicatkn of Aricke B2 of the Treary 2o Eschalonany Abaas, Eumpean Commbsion, Ceoerber 2003,
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+ In Canada, the Comgetition Buread's aponcach has
been that & market share of less than 35 percent will
generally not give fise 1 concerns of markst prrseer ar
darminance, Bul g rharkel shame ol 35 percenl o miore
will general’y promtiurther examination,

+ o the United States, courts have held that a marker
share baelow 50% pracludes finding monopaely
pawar'™, and the leading treatise suggests that & share
af over 0 733 farat beast five vears |5 required”™

Basaed on the aboyve assassmeant, and relying on the EC's
and Canada's approaches, an arguahle case could bhe
made that the market share o IBM in India is sulficient w
wiadrant a clossr scrutiny since it clearly has the langest
markat share, Further nuance m defining the relevant
markest by warklosd type [mew wersus Brgacy] gives 18K
almest cortain structuraldominanos in the madoet™,

Heveeewor market share initsolf is only ancoof the factars for
assessment ol dominance. Lis irnportant o note here Lhat
thare are n strict demarcations as 1o when an inguiry into
a ‘dorninant position' gets ower and analysis of whether
there is an ‘abuse’ Begins In fact, in several siteations,
Lempeliticn authorities in other pursdictians have laund
tharnsetves in postiens wheneby a finding on a ‘deminant
position’ i supportad by evidence relating to its abuse,
These concepts cannoat thesefore B looked strictly as
distingt ebamants; rather they would constitute part of a
heslistic analysis. The holistic analysis will necessarily
include size and resources of B0 and its comgsetitors;
seonomic power of I8 including commercial adwvantages
ower campetitons fincluding technalagical lead; its IPRs,
gty wertical Integration of IBM and of course market
structureand size of market,

India's Competition Act draws on principles from

campetition law inthe LS and the EULIE therefore, the CCI

finds that there is a case of abuse of dominant position i

may pass all or any efthefollowing ordears:

= Dder for discontinuation of the abuss of dominant
pasiton "

= DOrder of penalty of not more than 10 percant of the
average turnover for the last 3 financial years upan
each persond enterperse which s a party o the
agreement orabuse'™,

= Dirgct the entorprises concemmed o ahide by siech
wthier ordevs o dhe OO may pass and camply with
directians including payment of castaif any:™

ar

= Pagsgnysachother orderor isue o 0 Ingy desm

The scape of the ardes ilaliczed in tha last v points
above Indicates the wast nature of poveers that the O
patentially has in designing remadies to address the
specific case at hand. In addition to this, the CC s also
empowerad to direct division of an antergeise anjoying 2
dammarit position to ensune that the enterprisa does not
akuse such a pasition,” Thearetcally, tharefora, it weukd
be possible for the £0) to design remedies appropriate to
each sel ol circurmatances, In this regard, potential
remedies include orders relating to: |il unbundling of
software from the mainframe sarver; {ii] actions
necessary to ensure Interaperability; (1H) Heansing of
IBMs software on berms that are determined to be
reasonable and non-disoriminatory; and any other
ramedy that will ansure compatition in tha market,

A5 we stated albova in tha report, ald habits dea hard. Inthe
L% and Europe, IBM ic alleged to have suceessfully
exfracted huge profits from proprietary malnframe
offerings for lang and it is wndikely that this will change
the near Tuture, Saversl instances of BMs abuse ol it
manapcly positdon, such as charging high prices and
stfling innovatien, are well known (see Annex X0 O
the athar hand in India, due 1o vanous reasons, there are
no dndications of IBM having conducted business as It has
in the West, That = no assurance, however, that it is
precludad far all tiree to corma. Tharefore, stegs should be
talean to ensurs that this maskat remains open tomultiple
suppliers and platlorms, 130 has @ considerable stake in
the maw technology krown as “cloud competing” &
farmat waris likely toba playved out averthe naxt fow years
in Lhis damain and Lo nip any monopolization eforin the
bud, a cloud manifesto kas bean released. The‘manifeste”
calls for carmiputing firms nat 2 fall Back om badt ald babirs
by trying 1o ek in custarmers. Since there will be many
differant compating douds, the manifesto Eoints out,
cushormers showld b sble to omove their data aned
applications easily freem one to anothes, One of the main
players brhind the manifesta is IBA would indeed be
ideal if the cloud manifeste's principle that data and
applications showld be alloed to move fresly were
applied peerywhere in enterprise IT and, in particular, in
the rmainframe and high-end server markets. Clearly, that
is nat the casa today, and there 5 a striking contrast
bietwwean the principdes stated in the manifesto and the
princiglas that IEM practises in the mainframe markst,
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